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THE IIONETARY ilEXUS

Reccnt dcbate on nonatary thcorT her pnobed inoroartngly
I'nto lts fundamental ooaceptuellratlonr, md t6ga f,ar-rGaohlng
PropoBaLs for reforn havc tuergcd, ftrlr ftudy le rn attcnpt to
eontrt butc towardr eueh a refonr. It brgluc rlttr an agp4lral
of ttre ttreory ln order to evaluate t tr rtetur ar rn mpl.rt oal
thsory, and flndr that the ldoar of motrey ar a ncxuE bcsnrn
producer and usar t of eoonmLo ltroocrrer ta ooourrlng through
tlne , and o! tlro abrctrse of, general ogultlbrattng tcndensLrr1
need subrtantlal rcfotmulat!,on lf ttre prioeGsrcr of e mdrrrr
pocuniarX' seonory arc to bc adaquatcly reBr.rcntGd. 13lr€ rtrrdy
denotEe ltr naJor cf,f,ort to strusturl.nE tlrero i.dcg Lnto I fonl
capablc of srrstaLnl.ng ttre rcquircd tJreorctl,sat developncnt
wbtre maintalnlng oontaot rlth the vorld of orycn!.Gneo.
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FORE!{ORi)

l{any people working Ln the fleld of nonetary and Elacto-

econmlc theory have been gtruck by unsatlsfactory featureg of
ttrl.s f leld. The followlng are not uneotuncln eomplalntg: (a) nany

of ttre tsmr and propoaltions of ttre theory ar€ elther ao looge

and tlt-defined as to leave obecure what lg belng gal'dr otri rlge
80 hlghly arttflclal ar to obllge one to make scxne norls€nst cal
etat€mantr about ttre way the world conductr Ltg bugLncsr tf any

tranalatlon Lnto ordLnary language Ls attemptedt (b) the Lntcrnal
stnrctgre of Ure ttreory Lg marked by lack of coheal.orlr particularly
evLdant Ln ttre compartruentalJ.catlon of mnetary theory r t$eory of
money and banking, ttreory of produetl.on and grmth, end tlreorles
of lnf,latl,on; (c) deaplte ttre enorlnous amount of emplrlcal work

that hag baen donc ln reoent dacadee, and the brlght prmLcc held
out by ttre development of econometrlc tcchnigu€s, the galn ln
accurate infornratLon and Ln undsrrtandlng of tlre systeu har

been lpagre and dteappolntlngr (d) degplte the falttt thet lllny
modern eoononlste rtlll have !,n thelr nodel, Ltr perfor:mance I'n

pract!,cal applLcatlon 1g at begt patchy r even when the vari'our
sshools can agree on what tha problem lc and what needs to be done.

wtrlle ttre etate of economic thsory has oftcn been tlre subject
of, coryla1nt durlng lte hl;tory, ln reoent ysars the note of
dlegatLrf,aotLon se6xn8 to have taken on a pcraeptlbly sharper

edge. !,lodlf lsatl,ons and BuggcrtLons for refotnulatl.on have been

propos€dr but deapLte a sonridorablc fello-feellng for thclr
authors I carurot feel ttrat suoh proposalg really go to the hcart
of ttre rnatteri a muab more fundanental tnvestLgatlon aEPearE to
be nec€aaary bcforc any slgnLflcant progress can be nade.

ThJ.s etudy lg aD attempt to nake a contrLbutLon I'n that
dlrectlon. ID essencs, the taslc here wrdertaken I's that of
oarryLng out a diagnoel.g and follcnlng that up, aa far a8 posal'blet

wlttr ttre develolment of an approprLate lLnc of treatnent. The

sonclentratLon LE to bc on monetary ttreory, but et nce that cannot

meanlngfulty be dealt wl,ttr Ln leolation from ttre gencral context
of lnsroeconoml.c actl,vLty, ttre ftcld neoeslarlly extends beyond

puraly monetarY matterg.



tlr sennot, horlvtr, finbark at, oDoc on r dllrgrmrlrl tln
toolr Oo rot ll,r rcady to hrnd, and rr De.d flnt to fifiA-rd
grabls Ghu' In thc lgoour, u. rhell hrvt ts deal rlth, lF
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CHIPTER I

IE8UE3 TI{ HETHODOLOGY

ttort preotlrtrry roonolrtr t6nd to avold urtbodologloal
debatr uelatry, lt Lr to bo rupporrd, brorure thcU ler trGr tra.d
tor Lt.I In Urr nomrl courro of rooaots d.brtr, hcrrnnr,
rhrn pertlontrr nodolr lr. brlng dl,rsulrcd, ntrrrner .lr
frcqur$tly rrdr to thr rnellm' of Urr Ddel undrr dlrowrlon,
rnd rinec ttrfu qumtlon of "reell.r' tr l eratrel toplo of
drbata rrctrg tbor roonolrtr rfro do lntanrt tlrcnrotrrnr ln
gumtloat ol thoorfr formrtl,on and urGt it udlu ln obvlour
rtrrting-polnt for tlhk rtudy.
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1,1 THe Degrre oN "RElLIsr,r IN THE Assuqprlong"

l.l1 Tbo Courec of the Dcbats

f{e bagln wl.ttr tn
Lnpllsation, nolt of
Ln thLe chaptrr. It
aE f,ollwr r

argrucnt fro Robblnr rblah oontrl,D! r by
thc leruoe wlttr whloh we rhall bc derll.ng
t r nor rd. forty y.an rlnca Robbtnf argrurd

oThe pro5 orltJonr of eEonorla tlrrorTr lt"kc all rolcnttflo
UrrorTr. erc obvlourly deduotlont frm a rrlrl o! pottul,atel.
Irrd ttra ehicf, of tlrctt pottrrlatm aac all trnnlrtlonr
lnnolvlng ln r6G uey elnglc and lndt rputabh factr of
crgul,ano. rclrtlng to ttrc wry ln rhloh tha roarclty of,
goodg rhloh ir the nrbJeot-nettstr of our rct eaoc actuelly
ahorr ltrclf Ln tha vorld of rcality." (Robbtnt, 1935t
Pr 78. I

CLttng tJre naln po.tulatoe of value ttreory, hc oontlnucl!

"frGfc ar. not portulater the axlrtcnce of rhoaa countcr-
part ln rrellty afuttr of, extcnrlvo dhpute onclG thel,r
naturc Lr fully r.rll,;cd. l$G do not necd emtrollod
orperl,racntr to ertrblle h ttrelr valldltf r thcy lrc lo nuoh
tho rtulf oC our urcrTday rxgnrt.firr thrt tlrcy havr only
to bc stttod to br rooogmtted at obvlour." (9g.g11!!.r po 79.1

8t goct on to arguc that ttrc laur of, ceonoicr erc gulte gonGrl,
and fudcpcndrnt of r1ntlo-teuporal enchoragc r

'No one ul.ll really quertion tlrr wrt vartal appltoabf llry
of rush aellrmptl,onr ar ttro sxirtcncr of ecalcr of rclatlvt
valuatlonr ot of dlffercnt lacton of produotl,onr or of
dLffcrcnt dcgrrcr of unanrtalnty rcgardlng tbc tutrEc.. ..
ard Bo onc rho har rcally axentrrrd thr hlnd ol doducttonr
wht ch can be drann frm ruoh rrunfittlosr. srn douht thr
uttltty ol rtartlng frm thlr planc. ft ir only tlrc
fellurl to reall.go-thlar rDd e too crolurlve proooorrltrtlon
vLttr tbe rubrldLrr? arruqrtlont, rtrloh stn lond tny
oountcnrnco to ttrc vlsr tlet tha lavr of Eaonoter rrl
ltnttcd to cortain oondlttonr of Ltn and rPacc. (gPrgl!.'
pr 81. I

He goc3 on to rttaeh ttro olnratlonLrt vlsrr rt ttrat tim nrde
farbionable by ttrr lfiatronlanr ln pryotrologyr tbetr

vrcToRfA UNtvERstTy ff WELLINGTON



3.

'lohnttfto nrttrod....dmandr tlrat r. rhould lcavc out
of, rosount anrnEhlag vhloh tr lncapablc of dLrect
obrcwrtlon. o (984. , pr 87.1

on Urc groundr ttratt

.ro do tn faot undorrtand trmr ruoh r! ohoLocr lndlffcreaorr
prrtarcno. and ffi tsmr of, inncr rqlrri.ttoli.
(Sg!&., Pr 87/8.1

on tbr torcgrolng bast'r he oonoludot r

olhl natut. of roonmlc aarlyrlr rhould nctr bc plrl'n.- It
conlktr of dcdrrctl.onr fro - nrlu of lnrtulrt.| r thr
shl,rf of utrloh rrc rlmt unlvrnrl frotr of erporl'cnce
ppr;at rhrnovtr hunen rottvlty hlr ra roonc!'c ||1net.'
(9[r,913' ' P. 99rlroo. ]

fru rhlsh br dcduoar tlratg

"Eooamlo lrrr derorlbe tncvl,trbh f.ufltortlonl. lC tlrr
|atr tlray portul.atr atr. gl,vrn, tiln tlrc ooil.qu.lcnr ?h.y
piJAfst mburartty fol16ry,...rt ttrr |glvu riturtion|
ionfsrnr to a atrteln pattsa, ocrtrln oUtrr tratu3rr nurt
clro bo prcrontl for tf,oir pr'rrons. Lr 'drduoiblc' f,ro
t11c Atttrrn orlglnrlly po.trrletrd. r .,6raatrd tb. oottof-
poaAinoc of ltf -orlgtiai arnugtlonr aDil thr taotr'-llt
ionoftrrl,onr lr. incittrufr end- lneaoagnblG" (pg. 121-l.l

TIrr Lqrortanoo of thc porltl,oa tahcn by nobbtnr lr tlratr rbLlr
frr .oonillrtr rould bo rt lll.ng tlrcm dafr to dtlcnd thlr nthod
Ir e round pnsrpt of cconm!.a ttrcorl,tlng, lt l| nrsh alorr to
rrhat rsononlrte aotually do, pertloulrrly in poltoy dlrourlloar
and rco(rmndrtlomr tbrn nhat tbr Fa. f robntlltot connlttr
Iry ougbt to b. donr, rnd uhrt ttrey rqmtlnm ctrLn to bo dolnf,.

It t r not alrrye eloar thrt" ttle portulrter ured ln rodrrn l$rct1y

lrc ar ffrutffr nootod Ln ospcrltnc. It Roh,bl,nl I ergrrmnt raqulrll l
or tbrt thc roonml,s conolurl,our thrrrlrun tr. veltdly drduerd

or SgttJnrtrly epplled. But I rhrll nrvutlrclmr a,rgu. thrt
nobbtnrt porltlon lr not nrxt;rilArtly lrlror lnd tbrt thc cotrrrXt
vleu rhl,sb advooetrr rn oetrnrtbly mr. tolrnttllo procrdurl I'r
not Ho.trlrlly valld.

s nobbtntr vLrr nry br opporcd tbrt of, rrlrdrrn (lltll t
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"Theory tr to bc Judgcd by Ltr prtdl€tlvc 1xrrcr for ths
elara of phenoana whl.ah tt l,e lntendcd to t cxplaln | . . .
thl only relevanC tert of ttre 1qa.[ldlls. of I hlryottreltr
ig oonp-arlron of ltg Sxcdtotroffiorirnct. " (p. Il

Thlr amcrtlon ir platnly mant to bc trloa Ln conJunctlon wtt*r
lrlcdrnrn | . dl,raurrlon of thc dtlfisulty ln rcttltrE up valid
cnplrl,sal tcrtr ol hypoth.l.r, nuch ol whlah ttmt frs Urr
dtttlsul$ of rprcifylng tlrr 'ollrr of phonmcna rhioh tt l;
lntonded to explalnr r t*rlr dlfftoul$l rctl Frlednan (gggglg.'
p, l,flr

'nrlsrl tt trryttng to ruppor. thet otJtor r DtoEG roedlly
arraLlabb, ovLasroc la cqurUy rclcvent to trlrc valtdtW
ol tlrc hypothuir - to rupporG tlrrt hypotltelcr hrvr not
oaly tlnplleatLonrr but elro f alrrnptlorur and that tlrc
oonlorurtty of tlruc raatruptlonr' to rnall,tyr ll I tett
of, tir valtdtty of the hlpottrla.t @ or
addttlonel to thc tmt by tsftltoatloil' .

Alttrough trl,cdnan htnmlt nrtcr rc rcf,rrc$€. to nobbtal ln
ttrlr contct, f,oolnana rnd Drpandrx)u tto thr oounacttJon end

Jurtaporo tlrc rclcnant quotrtloorrl bottr ftnd no dfffteulW tn
acecptlng Frlodnanf I vlor. Dut rrrch acotptenoa bll not bcon

unlvrrarll Rottrrcin, tor rxupln, arnLlt ths vl,rr that tbr
ttretl,ng of prodtotlonr l.r thc onlv rolernat trrt of a hlpothrll'1.t
ft nry not bc rntJrcly felr to Frlc&an to lgraorc hll vlcr thrt
t1rr pottulater noed algo to bG arptrtcally brtcd, hrt hr obrlourly
lnvltor attash wlttr r

"truly lqrortrnt rnd rlgalfl,aant htpothrttr rlll br touDil
to hai'a 'imunptLonr' tf,rt arc rt1d1y lnrcsrurtc dcloriptlvc
rcprctcntattonf of rcalltyr andr ln greacrall the rcan
rlgntflaent ttro ttrcory, tlrl rcri rrnrirff.rtfi thc ailrytlonr.'f

Itagol (19631 nahsr tn attcpt to rort ost t{rr ooafurl,oa by

dlrtln'gutrhi.ng ttrpr .enrcr ln rhl,Eb an artugtlon terlt b. rrt'd
to br nnrcalirtt sr

ft doer not gl,vr ln cxhaurttvr dcrsrlptlon oC fil.
obJrotl rvrtl mdcl - tndcrdr elrcry trErc.Ptlon of
th; rorld - iurt bc unnalletl,o I'n- ttrlr f.ntG r rlnor
no ttnlte nunbcr of rtatrneatr oould lrhrurt Urr
ahrractcrls tLcr prclcnt.

(rt
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(11) It is belleved to be either fal"se or htghly
ln5rrobable on ttre avallable evLdenoe i

(itr) rt ie a I pure' or I ldeal r eaEe the cdruroneet
exam5lle sited belng that of GaU.leots law forruulated
for ttre pur€ case of bodles fal,Ilng ln a vaoulun.

t'o the extent ttrat Frledman le referrlng to the unrcalim
lntroduced by ttre process of abstraatLon and atnpltfl,catl.on
inherent ln t.tre congtruatLon of ttre model, it ig unreallgtLc
merely in tlre firet sense, ancl no objectl.on oan be ral.sed; ttrat
tlrere is a considerable element of ttrLs Ln FrLednants argumnt
ls undoubted; but ttrLs does not entlrety dlspoce of his dlfftsultyl
he reEts conglderable weLght upon tlre example of bodler falIlng
in a vacuuill aa provl,dlng a paralleL to what hs evldently wighes
to classl.fy as a pure caae the maxlml,zatlon of returns hypottresla.
8ut t'tager wllr not acccpt hl.g argurnent (op.clt., pr zLTl r

"Professor Frledmants propoaed paraphrar€ whlch omitr
all mentLon of a vacuun ttrus rests on the supposltl,on
that tlreoretl,cal tersrs can Ln gcneral be replaced by
Don-theoratloal onEa, wLthout alterLng ttre meanLng and
functl,on of the statemente contaLnl.ng ttram. But ths
posaLblltty of guch a replacement ls dublour ou fornal
grounds alone I and what is more Lmportarrt r the Buggestl.on
that unlese ttreoretical terrns can thug be ellnLnated tlre
statenrents containing thern are gcl,entl,ficalLy otlose
overlooks the rationale for etatl,ng laws ln temE of pure
oagog. t'

On the maxlmizatl.on hypottresl.s ltaa1f , Nagel f Lnds an anbigulty
Ln Frledmanrl formulatj,on, and euggests trvo pogslble lnter-
pretatlong r

" ttre bEhavLour of
magnltude call,ed
" f lrrns behave as
returng " .

The first is merely a

roturns firms reoelve,
claime, " lt Ls Ln good

flrrns brlngs them returne equal to
the maximum of expected returng' or
tf they were attemptLng to naxinlac

looEe enpLrLsal Een€ralizatLon about what
and la not unrealLgtlo lf,, as Frl'edman

agreernent wltlr experlence " , 5

The second interpretatlon reduces to an attempt to eonetruat
a pure case "reguJ.rlng the use of theoretical terms ln Ltg
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tonulatlon rbtab ornrct bG r.Dtro.d by nmthromtl,Erl
rrlt.fartl,oot'. fShdrrn, hl rrxtr, Lt rr€ng ln rttqtlng to
rll,ntnrtr t$t throntl,orl tcmt r ro too lr romrn. rl ueo
rtt.nDtf to ttorh Frlr&rrnr g hypottrcrlr ro u to tcrulatr
tt I'n oSnnt{onal t tn r nrtrrtng to Urr lrh&ra-tletrha
Ilnrvival| tmtr hc omntrr

ihlro t portulatr ebqlt lndlvtdurl bdrvloua Lr nrdr rcr.plrurlblr by rrtanooc to thc rdrnnr rffoct a?t rsd
honm pcnrltlt tor, drlnrtunr lra thr portuht d brlrrvlorurrhrt lf lthr ob..nrd p.Drrtlrfr lf o,g.-brnrnptort rsr
Urr blrlt tor our hllef Ln prollt nubfratlon, thrn rr
rhontd Poltulrt tbrt bcalr ltmtC rnl not tlre grolttnrltDtntlm rhlatr Lt lnpll,cr ln octaln allwttnoarr.

fl fegcl rmrntr r thfu rrcuntr to 'l trsmndrtton tlrrt rcutd
nplror th. tlhccy by tbe erytrlorl cvldmor lor tb. tElrocyr.

ft nry bo tbrt I ErlD foElro. ol oqlurlon la ?rlrdrrnf I
rryunt ls fo ublvrlrnot ol pu$ror.t both RoHtn rad tLrcn
lo@r. ?rl6an1 udrr Ur. gulre ol crpouCfng MUlodologlarl
prlmlph, o! fn taot rttnptlng to drtrnd h r.tor dogm of
ortlrodorft tb. larlnlntlon-o!-rctrail Dd.l rnil ttra prrtrot
oryrtttlot rdcl. 'llterc lr ranthlrrg to b. nlll lor tlhl,r
rrplrHtlonr rad rlrrt tfrgrel (gg:g!!,., pr fftl rrdrrr grnBy trs
'tbo .rrry 1r nrhrd by rn rnbf$dry thtt Snrhrpt ntlrotr l!
unKrolvrd trnrlon tn btr vlr oD tlrc rtrtur o! coaclo tlhccy'
porhrln hrr boen ptrt nori bluntly by rrtrdnen blnrrtl (gE4!,.,
pr t00l r

'A rtn rrbo hm a bnrnl,ng I,Dt rcrt ts proring brum ot,
gublto pollcy. , . ,ll not llhrly to rtry rltbln tbc boqdr
ol I nrt'lrodl of, anallrrb tbrt dcnhr btn th. lrnalrdSr brtcrhr. Er rllt orarp. th. rhroklcr o! tslrlin, tnln tI
h'c har to rctort to tllogl,sal dwlorr rnd rg,rclour rrmonlngr
to do lo. r

|lltlr tbr e$Crlz of Serurlron lato tlr. Llrtr Urc drbrtr tr|srr
I nou turn. Daalgraldnf, r; tbr 'F-tr|,rt' tlrr tollal,ng
proPorltlonr

oA throry l'r viniltoabb t! (rm o!, ltr coaf.qsao.r .t.ultlrlorlly velll{ to r trrctnl degnr ef rlrDaostntlmt Hrr(qtlrlorU unrstlirn o! ttrr ttrcorif 't trrlt', or o! lGr
'artrnptlon' tr qutto lnrbveat to ltr vrll,dlty rnd rgGthr r
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Srrulron go.t an to tnBnove t*ro rhl.nf,ngr honr r

'At polntr r tlrc l-trrlrt rior to go .yoD larthar tnd
olrLnr tt Lr a porltl,vr ncri,t of r th.osT tlrat (ror
oIl ltr oontsnt rad arnqrtlonr b. unrorllrtlo rlnoc
only t! lt t r not tailor.d olorcly to on mall. blt, of
rorl,ttf' orn tt glvr I uroful ftt to t rldr rpsmC ot- 

-onglrL€rl rLtnrGloar. Unlclr uo orfrlaln oqlarr rceltQr
by amtblng rLnplcr tbea ltrtlf F brvr rosqtlt rhrd
113tL (Brblod oa by ttrcorl.rlagl .'

Sanrrtfon oonordor I g.rn of tnrtn ln ilrr trtrnrlon be pruvldil r

but amrntr on tbr barlo t-trrlrtr

({t 1ll 'tuadaortrtly vronfi la thtnltag tbrt unnrlllr
Ln tlrr f.nro of, fectual lnrasunsy evrn to I tohrtbl
dogrrc of rpprolrtllrtto t,r rnftb{ng bnt I dorrlt, lor I
thrOrlz or blpotlttelll'.

rbr rcrt of Srnu.llonfl srltJ,gur 1r trlrn ug nrlaly by I
lornrl dmonrtratlon of tha lelleoy ol tlrr F-tvlltr whtsh tt ll
hardly nroftrery to ryrodrro. horl,

xaohlupT obrrgcr Senuslfon vlth mlootlng alf ,tFrcTv nlrcn

hr dcalce tlrat thc erruptlonr arc vtdrr tlrrn thr tlrooryr tDd
thc tlrrotT vldrr tbrs tfir u.nor. HlehlW fryrr

nA throrT, by dctlnltt.on , Lt nucilr rldrr thrn rrry o! thr
oonro{frnoer-deducrd. I! tlhc oonr.gnnotr uert to fEU
ttrc 'thootry' Jurt ar tbr tbrory l^upll,u tlrr o6..qu.tr€rl1
Urrt thoory ruuld br notlrlng but rnotbrr forr ol th.
rqrtrlael lvl,drnGtr I (nrnrd I oonrgnrnoc | ) rnd oould trilfirr
'cxpleln" the obrrnldr aBtrloal tlstt. r

It la Latcrcrtlng to r.a Srnrrhon hrrr - rot unJurtly '' ehlttrdr
rt fiooSmar lr obrrgod by Xagrl, rl,th trytng to nplror thr
thcory by tlrr rvidrnor lor tlr ttrroryl rlnoc thil 1r, la r|sh
crt.l I dtKst oonrogllrBs. of lB rttqlt to for:rulrtr tlo tzhrory

dlrcotly ln obrcrwrtj.onrl tcrnr, lr thcro Drrhrgr I raralnqr bla.
rbout, I prrtloular trap tlrrt olrrreGloaallrtr lry b. rPxll'rlly
t ryt d to rct f,or tlramlrlr?

tlrohlulr thrn lntraduotr a trcrr rlurnt lnto thc drbrtr t
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"lfo novcr dedrrae a oonlequcnce fra a theory alonc. Wo
alwayr embLne t:bc postulatod relatJ,onrhipe (whlsh
oonatltute ttre tlreory) with an aafumptlon of ronc ohanrge
otr ovent and ttrcn wG dcduoe the €ronsoqlurncro of tlro
sonjunatlon of, Ure ttrsorettoal rclationrhtBr and ttra
aarumed ogourroncc. r

Tblr nutt rurcly ba acccpted ar a falr rtatocnt of rhat Lc donr
ln praotlocr But lt leavcr er.tLrcly opon, and brnse lnlnnatrablr
to rnelyrlr r thr place of thl,r arrued "change or cycnt" ln ldrc
foeral rtrusturcl 1g lt anottrer arlumptl,onl or prrt of tho
rpcolfloatl.on of tJrc 'shgl of phonocna rhloh Urc hlpo$rorl.r
1g intsndcd to I erplelnf " r or part of Urr dcduord h1pothceir?

At tbb polnt Maohlup gocr on to s@parc Seutrclron ttrc
mtiodologLrt wlth Eanuolron ths practlrlng coonalrtl

"lct ur oonfront ganuelronf f Judgrnont rlttr Senuellonrr
pattern of thsort rLng rhen he dl,gaurrcr, not nctlrodoloqp,
but rubrtentlvc proporJ.tionr of coonolor. I.t ur ohoorc
tltc brLlll.ant pcrfomansG vlth rlrloh ho dcmonrtrated an
lryrortant prolrorl,tLon Ln thc thoory of, intornationel trada".

llaohlup ltrte the blghly utlflstal asnnptl,onr of the thooru,
and quoter Urr oonolurlonr tlrat rcal feotor prlcre atr tlrc ftn
Ln bottr oountrlcrl (an oxssllqnt eraqllc, onc rould havc tboughtt

. of patontly felra prodl.otl,ons dcrlvud frm prt ntly falre
atruaptionrl I horcverr

"lt tlre snd of htr dLgsurrlon Senuelron evaluato rono
lnportant grraltfl,catl,on! r r .,rhlEh furnirh Sanuolfon rltlt
thc €auf€t of factor-prioa dtff,crentlelf orr.by tho
dlvrrgenoo ot rcal oondttl,ona fron thr Ldrel on.t vhlett
foru Urc barl,r ot tho theorcn'.

uort tlrkr llhc Frlcdnanrr d"ltour!,on of tlrc yaoul[a and protlt-
narlnlrtng rranpleor san only bc an ettrupt to oleln tht rtatur
of Nagclrc Ullrd tlpo of, unrcallen for tbc errunptlonrl l.c.
ttrc uso of tlrr purc or ideal oa.c, rhish ir oapeble of ylcldlng
tnfomatlon about tlre rcal world provldad ttrat, ttrc dlvugGns.r
of tzlrc rcal world frm ttrs puro cus can b. rlnoLftod and tholr
lnflucncc ro€rounted for. Onoe agalnl tJrc eurllcror hag no olotlrol
as Ln the profl,t-DrrlnLsatlon txanplc 1 r nethod rhloh rtakrr s1l
on Ure oonfomlty of ttre prodlcti.onr wtth tlre observatlonr rntlrely
falle to produac tha ovidenoe.
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In r.plylng to t{eohlupr Ernrllron rGitrntcr htt vler tlretr

'tba rhoh f,oror of ny rtttak on tlre t-trrlrt l,s thrt Ure
doughnut of, aptrtoal (Klracstrrorr 1B I thaor:y conrtltutce
ltr rortlr rhlh Ltr holc of trntruttr oonrtltutar ltr
woaknrlto.

Ea ooncedrl r by tlrc vry r tlrrt ln nrpoct ol hll flotor-prl,s.
tbrorcs nalt{ror porlnrlatar nor aonrcgn nocl r.r. velt d. Om
ooatrlbutlon hr docr rahc ir to gtvo - rtrat t c long ovrrduo ln
tfill drbato - hlr drttnltlon of f rrplanltJonr r

'tolrnthtr BJnra 'rrlrlrln" any bohavlour , bf tlrory or
by any otbrr hoo&. Fcry duorlptlon tbat lr rrrylrr.od.d
b1l I rdroprr qllerurtJonf tural out upon aantul
erenlnat.t'on te havr born repheod trt rtlll rnothrr
duarl,ptlon" . t

Irrnrr (lER DEf,l[E, 1965) trtu th. vl,rr thrtt 'f rralLtnf
rnd 'uifetllnf oortltntr e trap. lEhty rsundl ll}r oontrrdtotorlt
grraltthrr buG tlrry lrlon notlrlng rcr. tlben 'appllarbllttyt rnd
rgcacnlltyr..., rralll,rnf f,nrUraEnorG sarl,ly oonaf to rtand aot
only f,or botng rublcot to enplrLoal tmtlng, but elro tor th.
ebtllty to lnrvlvr rnatr I tertr rnd ruorcrllrtJE I to tnrrN d,thor
I not rubleet to oplrloal tutlng t or I frl,l!,ng fn ln spl,rlorl
t rtrr. Onr oould rlrb tlrrt tlrr othcr dl,rcunrntr hrd btrn
cleanr about tlrlr tngortrnt dhtl,nEtlon,

Eut Lrraarrr vicr of rmelllur lr ublguourr

ttlre rrtrll.nf of tbo ticorlz dcprndr ullon rllortng rcurlt ly
onough for the dttfer.noor betrrrn thr ro$al rorld rnl thr
rbrtnot nodrl. It docr not nlrn thrt ttro rbbrrvlrtrd hht
at thc tnltnttrly ofipler*'Ffatfonrblglr r *rllrt eonrlat ol t
oa oontrin, arr aosunt dcrcrLption of nellty.'

ahlr lcavoe vldr opcn rhtoh of Isagcl I r tlrne r.ilot of unrcellrl
Irraor har ln ntnd. Es ooncludet ttrat Sannrlroo lr aot rrrlqr
rbout tlrc F-Hlrtr rnil thrt tlrcro tr no rorl dttfcr.Ft btturra
Frl.e&rn, llrolrlug end Srnuollonl I aonoluaion uhlcilt tt ir
dlftknlt to rurta!.n uorpt by r f,cat of rG-Lntcrprctrtlon rbich
Irrnrr door not rupply.
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fn lrylortent oontrlbutloa to tfir drbrt 1l nedr bft Hareey
(tn' DBBITE, 19651 , rho dlrtlagul.rbcr threr rtruotunl sorPonenta

of, lolrmor

(al SF portulrtrl (er 'llnugltl'onr'l lro rtrlsh, "by rry oC

1og1€rl end natlruatlaal tryltcrtLonr, tlw all thc roalnlEg
ptotrntLtloaa of tbr ecl,*asr rhlolr trt orllrd ltr t$gry .rr
dsrlvod progorlttmr.

(b) Ihr tb+ror togrtl,hrr rlttr tfir lulir o!. lntrrrnsl by rhlsh
tbcy rr. dorLvrd. 'A lhccrrp 1r rtqrly I erntrnst rblelt l| tb.
lert nsrr of a EE€!, rh*r I prool Lr drf,l,nrd rt I llnttl
t.qu.as. of rrntrnoor rech of rtrt"ob Ls d,tbrr I Poatnbtr oa t'r
Lnfcrrebh lro urli,rr rntrao.l tn ttro r.qlu.nor by nrnr ol, thr
rulcr of Lnlonnoc.'

(cl Eqtntloal nnlm (or tnllrr ol, intrrmrrtFttonrl

'.|llrltr nrbr oontc rrrnl,ngr clthtr parttel ot tullr on thr
portubtrt rnd tlrcoran of tol,anttfta theory. Ifithout lat'G-
pntatlvr nrlrr I I tsrory rould rcdtpr tO ln unlatrrpntod
orleulur vtrtob polntr to notrhlng blysnd ttrcl:lororlths Prlm
frractlon of lntrrgrttrt'lvr rulcr lr to ntdrr $ot $rnrm ':ho
tbporf. fhry ttlpulatr, in trnu of frstr, Inrttrl or firlf
truth ooadltlonr lor the rlntraou of Ghr izlrroryrl l.c. for ell
rrntrnou ttrrt sen b. rrl,tton ln tlro notrtl,on of thr thmry. tD

vlrtur of ttrr ranntloal anchongc rtfrotrd by lntrrfnrtrtlvr
ruhr, tho roo.ptrno. rnd rrJratLon of thr mntrno.r ol t throrfr
brosr trtnetl|.onl of obnwatl,onr and cryprl.nmtetl.oa. t

In lnvcrtl,grtlag furthrr thr rorntlarl enoboilgr ot
ralrntlfto thoorlrr tlutry dbtJngrdrhor brtrrcn 'belle'
rrntrnsrr t dlnotly ltnlr.d to oberrvrtlonr ald "throrrtJc'
lrntrnoor not fo dinatly ltnhdl tbr problmr ttrrn, lr to
'olarlfy thr nrna.r tn rtrlatr rUnrl.no. lr g.!!rn to thr
rcarptrnor (ar tnnl oa th. relrotlon (rr lrllel of lrbrolrrtlo
rontaao.r'. Thlr polat oannot b. 6ott rltlr fliilrrlllt hltr,
rnd rr rhrll rcrcarro tt fc tbc fuller dirsurrl,on brlor.
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lfr coasludt thr drbatr vltlr I rcjoLnilrr by Ssuolron (ern
DBDf,8l, 19651. E dlrrfuros Garbf r and trrrnlrrr ontrlbuGlone ar
u.rf nlrundrntlad,l,ngr of hb SntltloDr rhloh cnrblor bln to
rfrert thrtr rllbtro hu bmn no fusootrtul dmlltLon of ry
vlcr thrt rol,ener oonrirtr of dmsrlptlonr of cplrloal
ngulertttu, nor of qf t nrlrtrno. thet rbrt, lr erthd lD
erplrnrtlon La rol,cnoc aan afrayt bc ngudrl lr r dmortptlon
at I dltlcnat Lvcl'. on thc dbtJnotlon brHrrn rbuis
&atrnorrr rnd rthrorrtle rnntonolrr hr sentr thrtr 'tblr lr
I rcnrtrout pertrrrl,on of trrlgco and sltrt tour rnqlbr tra
phyrlo r.?

fh6 .ary eplnrl to thr preotloo of rolrntlrtr lr noh
Ernrdonr by ramolrtr, rnd fmqg.ntly not oaly rrltr upon I
lelm anrlogry bttrrrn phyrlor ud toonnl,ae t but rlro rothstr
t nlloonccgtton cbout tlre nrturc ol rolmtlfto rnqulrlz.

t good lllurtret.lon of ttrr urc of thl,l rnrlogilr rl,th rolrnor
1r glvrn by Xrupg GER DEBITE, 196t) , rrto ergnr . thrt tlre
ooqrclltloa brr' grorfirrnfng Urr rrtrnrton o! nlrtlmrhlpr trc
thc nl,cro rrnftr aun lnto dlftl,oultlcr rhan f,astorr rra lryr
and tlrc tlrr ol aonrtrnt rlturilo c.trrl to oprntrl hr ultrtlr
otltul, o(nlto.ltlon larr ury our. to rgglf at srftrln lmlr ot
ompluft!| or rggr.grtlon.,.,!t Lr obvlourr tblntgrr Urrt t[r
Ierr o! acpo.ltl.oa nry et tf,. polnt rtop frttldlng rlgnltloent
rcrultr. In phyrlar, lot rraqrlc, tbcorer barrd oB th.
tndogrnilnor ol mlfr and vcloclty aru no longrr untul lr
vrloat Llor rpproaoh tir rp..d of Llght. In ronml€r I lCrrorer
brrd on thr lndrprndcno of flnr u. no loogcr urrful rhcl
flror crtcr Lnto eollurlon'.

Slnoc tbr romp,orltlon hrr" oltrd appcer to nduol to a
rlrylr urunltLon ot, rddttl,vfryr thatr bscrfdtrD lr grdlotrblrl
rhrm tlrr I lar of ooartrtt roturnr I o@lr lrc 1r rct ltetrd.
tbc froll,r panllcl drarn rittr phyrlor runly nodr rc lottel
dretttl,ont on sln t ntrrrprct Lt tr rhorlng l oqrhtr dltregrtd
lor tha tuoo.fr of Hcrtonlen ncshanlor ln ptrdtotfury rDA
uplrlnlng r roalt{r of obtwrtlmr for whtctr volool,tlt dorr lpq
apgrorch thr fpcod of ltgbtl or ona srn lntrrprrt tt rrr rvl.drnslry
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I wildly opttsistio vletl of tllre porer of thc pcrlrot of,B.titlon
rcdol to prcdict cnd cxplaln. Elthor rtyr thf anslogy her tSr
ctftot of olaLnl,ng r ttrtur for coonol,s throry rrhtcb ornnot bl
rulryorted,

Tbe papGs by Prpandnou (AEn DBDATII 196t) r tfi!,ob J.t

dtrrstrd to I fornrl cranl.natl.oa of the dmrt n o! r1ryllorbtlltf
o! ceonmio tlreory , Lt urn oonvlnllntly ilre1t r1l$ ln I lrtrr
regtlon.

I,l2 lrtrqnr ,oI tht Dq9ato.

Thr drbrtr 1r notabla tor ltr lnonclurlvum lrnd t
oonrl,drrablo amrnt of ttlklng at srorf-pu8Por.rt I oilr(ln
touroa of confimlon , los onagrb, lt thc lrllrrrt to dtltLngtrlrb
brtrnrn tJrct tot of arrtnptl,onr rhLch rpcoltLcr thr lltuatl,on
to rhlotr thr mdol (sr tlrcoryr ot hlryrottrulrl lr bcld to rPFIir
and tbat rct ol errtnptlonr rhlsh bf tnpltoatlm ar|rrtl
rqetblng rbout bcbevtour rltlrln th. glvra rltrnttoro t ralo
bone of oontantlon k th. quotlon of rhrtlrer tb. qrbillr lr
to b. utr)o3 tj;ttlg tho lrnngtlonrr ot tbo gndlatlonr t ot botlrl
rlaoslltrd vlth ttrt r le th. qucrtton of, thr r*trnt @ rhlsh
hfrpotltrcrlr tretlng tr to br lndainnilont of nhatrvor vall'drtlon
prooadnre le appllrd to tlrc afrtnlrtlonl.

I'.t rr try to t.t out tb. baete l||ur rcrrr ol.trly' I
hypoUrorlr f; a ooJeoturc ebout tb. frotr I lt rddr to our

lnforantl,on vbrn lt lr t tt d eErinrt the fastr r oYeD rhra th.
tilt , Al pf,utfng ths b1ryo{:tn tltr lfrflf to Golddr ntJaer tban

to coaf,Lrrn on poulbllltfr. Provtded tnat rr havr rdrgurtr rnd
3jllEblc prooodurGr tor dce!.dLng rhgn a oontlotulc lt ln
aonforntty wlttr thc feotr, lt rhould not arttG rh3rc tlrr
aonJrottrrc emt tm li !u er ttt valldtty lr sonerrncdl
tt Lr olttror r trur rtatcncnt or not, r.gtrdlorr of hfi lt
otn to bc nrdo. Ev.rr in ttrlc crro tbcn 1r anrsh to bc t|ld
for coonm.trlng on tcrtr by conf,tnlng thrn to hypotXct.r rbrtnr

thrre rao rqna grroundr for cxprctlng regfulart tlel on ttrr beeLe

of prevlonr rrclnrleno. r lt I uattcr not of vrlldlty but of
rffislcnsy.
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lfbrrt etr , horlvlr, ffi naJor roatonr why t$lr rlryllo rnd

dlrrot vl,ry of hypothltll-tmtl,ng fallr to .Ppft in tlrc
rnrlnatlon of rny aotlvlty nush mre coqrlu than thrt of,

vcrlf,yfng deprrtng tLnor of tralnr. ID Xrrratlorr tb3 lnooedtrr|r
for tmtlng conJcotunt ageinst tJrr fastr turn out to bc ncitlror
rcllrble Bor rdrqpat r ttrr rcrultr r tahrn on tbllr ornl arc
nrurlly fo lnoonslurl,rn thrt a nred 1r frlt to rqrylanat thcn
by other crl,trrh. In addltlorr ttc rrareh tor l"nlorurtloa
orr:'trr rl,ti lt ro. nrcd for rrndantandtngr tor f rrplrnrtjqrt
Ln tm l.Df. dittrrcnt tro tlrat provldrd by rtetlrtl'oel tartr
for oontor:nltyl ttrtr nmd hrr in rny sllc to b. nrt rtrrn tE
crpcrLmnt r leolcr acocptam' by hl'r oorhagum of, hlr
crgcrlnrntrl ruultt. Dutly bcseure of tlrl,r thc lntultlvr
plrurl,btlttfr of tn argnnrat Lr a oonrldrnblc frotor ln hott lt
le lr1lcrfod, rnd rh6s ttrc tcrting proordunr er. dlltl'notly
rrnnlleblr end lnrdrqut t$ir llay lred to ln rrrtlrnnt by

conrratru ratbcr than by cvldcncl.lo

ID thr ftnrl ngrrtrot tdrr tprlnolplc of unrlrrllt1l| ol
1atrry'tl,oarr tlrr F-trrlrtr rd thr aeroclrtrd ldrrt 6ra all ba

d'l'rnl6rd l! frl'volour' rtrc ngulrarnt tbrt I blrpthcrl'rr
lu rddltlon trr botng shrshcd agrlnrt oblarvrtlonr in rrr1not
o! ttr 1xrd,latlonr, nurt fl"net b. rhora to ba Ln asoordrrxle rlth
€ourcn orlnrt.nss - rhlah Lr rhrt nfl rpp.tn to F nrant by
rnrlfun ln tha urlnlrtlonrt - ernnot b. Lgno&d.Il AG bertr
borrvtr oE l.l.ll.t lrLrdnrnf r dD porltto[r hlr ttguratr
oennot n6lr b. mgrrded lt provldlng rtry ramnt tor eeorgtlng
urtryrtlmr tsnoun to b. nnrullrttc !a ral mB-t Chnlcalr
rvrrrtry a.oa". rl

lfort of ttro raonolrtr oontrlbutl"ug to tba d.brb rPForr

to trrbtorlbe to tb. vt rr that r rsl,rnttfto rpgrorch lr by

Eo5rra.llrrt*oa fra obrewatlonr .It !$rlr 1r I m,dr rnd ruah

wrgLnplttt.d vlcv ol ttro rclrntllta proo.rlt lt drprndr ulloD

r pertloular ttrcorl o! lrnorlrdgr ttrrt IEIIT or nry not bc trnrblc
oD tonal groundr r tDd ltr rtetul rl t dilorlgtloa of uhrt
rolontl,rtr do Lr cvrln EorG dubt our. But r att |r tahlng tt et
tror valut, orrrlrtng ruoh r groaodurc into rttrot rould rquLr|
nrlot rnd srltsrlc uhorc rpccltlortl,on, ln roonol&C t I'r rbolly
Iaohlng.
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A kry phrere 1r nthc clarr of thrnoena tho hfpothcrlr
lr lntondod to r*pIe1lt, ghr argrnrnt n|ll bc revcd Ln a purcly

foraat. tetrBs by tihlg qualttl,cetions IgEg tlat rr hevo lndod
;uoordcd ln tdanttlytng ttre roqu!,rltl olarr of phrncrm to
rrlrlah tlrc thcotl or blpotlrill,r lr hcld to bc anlevutr uro

grobteua of arrelf ing tlrc 'rcalkn of tb. arruPtlonr' and

t[o verlfl,setory pou.r of, ttrs hypot[61r tnrtr 1lay bl oPCn to

rolutloD. hrtl rr lrlcdnan rtEhtly Lnslrt!, lt t'r proaLrcly

ln tfre BrovLrlon of tuoh tpocifloat!,one tblt tlro aeJor prectloal

dtftloult!.or arlrcr ln tCrclr abrcnsr trhts gurlttl'oatlonr fo lar
trqe rolvl,ng tbc probrnr bro6ce I mtrf qnmtloD-brggtng drvlcr.

Hagcl I a tfrrsclold
door off,er tff holpl
oloulyI that forn of

sla$t,flsatl,on of typar of unrralltr
t n a purely fornal tcntc tt dtrttBgtrlrh$
Urrrralt rn uhlgh l,r l,nhepnt ln tlro Pros'fr

of abrtraatlon el r soilcgucnos of trro hpoiltbi.uw of arrlving
at eoglrtr dmort ptlonl that torn of rrarealt rm rbl'ab Patrntllr
oontrrfllstr t'lrr laotr r$dl aalrr lor oorrcotlon or roJoctlou
end tlrat toru rfiloh Ls asorptablr provldcd urat oorteln
aondltlonr fhh,tng the pur. c{ltc to t}o roel olf' cln br nct'

E\rt hot', faood rlt! I ooucntc lrery2lr' do rr 9o rbout'

drtrrntnlng lnto rhl.sh ort gory !t 1r tP b' Pot? lthrt I'r
rptrfcct cryotltl,onr? A lagltlartr abrtrrstlonr unroal Ln thr
!!,*t r{rn11; only, lr thet Ro encnttal Snrtl,oulgr hrva bron

mltt d or farrlfird? or ts tt rn rt vrrleM rltb thr leetr

of r nodrrn ooo'qr * to nsrlt roJeatLon mt of, ha'd? or h
It, rhlrc not alroctly vel!.d rf dreorlptlon, Dfsy.rrthchr.

rcoeptablr ll a purc 0116, touerdr vhlatr ttrc reonoil!' hrr ln
Lnhorent trntlrgay to oos\r.rge, or fra rhlsh lt dlvrrgil only

ln rpoolftcd parttoglrg rhoeo divlrgont ofteotr cAn bc

rosount dl !or? rt lr not dllttsrrlt to flnd prorlon ntr of creh

of therc Ylryl.

Tbrrt as3 Ulr golng to Put rodrlr rhlohr rltbout rny

crprtcatl,on o! ur. underlytng tboorctlsal proaoFoptlml , ttrrt'
a1.,t, wl-ti I baldly-ltatad llrt o! "aulu5ltlonr" oqrrl'elngrt
xstatts oqufffbrSn, tro ooultryr tltfio good clt.r |lnd.r gertrlDty

and 1nrlrot knorlgdgcr? And rhen vo c83 to rcnrt$ry tlreorr,

tho serc beoogrlr ovon lrctrc deetnratcl vhat Nro t' to nakr ' lorto nakr t lor
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cxNlgl.r of r nBuppor that an tnl,ttel rtationrry eqrdftbrl.rn
1r dbturbed by a lcat ol naglc th rt ruddrnly donblu all rcn f
Yago iltce and all prlocensl{ glnae tlrh tort of tnvltatlorr to
raoaPrn:f thc rutbor lnto Fantaryland Lr r11 too cruor ln
llonctlqr ogonolef t t6e rry rl11 hrra to bc tound of draltag
rl,ttr lt.

Anotbrr bon of oontcntl,on 1r th. qrrutlon of tbr
adnlrrtbllttfr or othlnj.rr ol rcnobnrratlonal trnr, tFhG!
lr I ollG to b. nado tor ognntlonall,rn Ln ono it leart oI ltr
avatrtrl, alltough lt lr not th. Gfrc tbrt Sruurhon ulm. t,
ttrong pafc orn alro be nedt lor tlrc oontnry vhrr altlroufr[
tblt nilt rclt rpon emUrl,Dg mrt toll,d tlran tbr grroud
emly advanordr rrbl,oh tt rtryly aD appcel to nhrt {j trtrn
to bo rot'catl,tta prectloo. fn feot t ta go by tb. Lbat , thc
lrnrc turnr unly qron rtt oh of wo oontrad"l,otoq2 vlcrr onf
acolptr lbout uhrt rehatjrtr do. thtro 1r rrroh rcr. lnrplvrd
than thlr, arld r. rhalt hrvr to took rcr. olomly at rrhrt rr
arc t,o undrntald by rlol.catitl,o rqllrnatlont, Ftt thrre rra
s'q lor rndr that ought to br ttdtcd up tlnt.

1.13 Rloopr vrr?ur_ Rrtlllu

tlovlng along ttrr rlnctru of opl,nlon fro tlron uho tblnh
that cooncLot alrcedy lr a f lclcnsct fur rua nrrnor lonlt,
through ths ontral porltl,on of thorc rho thhf that rhtlc
coonol.Er ir at prercnt r,rnrsltntl.fLo tt ougbt to br devrloptd
along Proper roienttfla ll,norrlt r. find at th. otha .rtru
tcle vho thtnh tlrat conolor nourr orn b. a fherdr lohm lll,c
tho plryrloal rsl,cnc...l6 contrlbutlng to th. rttltnrdr to
rftoaoio! lr aa ar.l ol etudy not oFrr to rsl,cntltlo cngnfr1l
then 1r I vlcr Utat tho fleld of rtrrdy ltmlf forou upon ut I
sonfllot betrnrn rLgour, tn ths r.D.. of fornal, drduotlvr
rr{nu.atr rnd Krliru, ln th€ t.n3. of dmorlptlyc vltt rlrr ll,lrr{lr.
lhlr potnt ol vlor nf rumrd Ep by lfllcr (lg6!, pr tgSl err

rlt ir of tbo nctun ol tho toolal rol,rnou thrt th. loar
rl,gorour thr denrtretlonr tbr lorr intmmtlng orlqrortant tlrr polnt dremttatld. r
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Is nrJor Xdrar tond, ln gcnrral, to got boun6 up rl,Ur lslr
attJtudet (rt a dlattnotlon brtrnrn Eurn$,ttrttE end EqfUt*tfvr,
erprctr of coonol,o aotlvl,tX, and (bl tlrc tdra ttrrt ttclLcn€l* Dttnl
'oontrolled lrboratoqf crqnrLnentrtlon" r rhloh lr urnrlly dcnlrd
to oeonml,ttt.

At I rough f,lrrt rpprorlaatlon prnd,tng th. mrr dctelhd
dlrsurlon bals, u! lrIZ begfn lrm I vlrr of relrnsr u th.
rXPllaatJon ol logtc to !aot. ttlt docr not obrl.orulf f,rylf
rlthrr of the abovr ldrarr but rlrs to rcrt roonmlrtr '1og1o.
n rnl Urr rlmrntr of l"lnur rlgobn rsd dlflonathl oalsslEr
rhLah rra thr trcdLtlonat toolr of osonnlc enrlyrir, rlblf. itrotr
narna ilnaturqat,, thc auool,atfon of 'lolmor" rtth 'lrthcltlsrt
(ln t'htr Dtarou nnml broacr rorr dlrrstr ol4rorcd to lt onr
Itndr th. Ldoa thrt rconsl,or tr th. rtudy ol t{ltrr rnil of hfu
brbrvlour Ln I gtvrn rt of rltuatlonr lnvulving uotlvrrr gnotlorf
and lnllolrr ln thr soatrrt of, lnrtltntl,onel frurrorlrr ud thrt
of tht rlorntr oC tbie tt td ol rtudlr, tlbotr rhloh lr. ruro.ptlbfo
of qurntlfLoet'lon ltrt thc lratt lngorteat. lrrml,etril rl,tb thlt
oppotcd vl,cr Lr l dfuretltfectlon rltlr ttrr rstrnl prrfonrnar ot
quantltrtl,vc ttudle r la conmlol.

Arirt ng dlnestly lro I n rrou laterprctetlon of tloglo' rt
"algrEab lg a dbtl,notJou brtrmn trlgorourt rrd rqon-rlgwurl
argnnrnt or analyrlr r rhlsb ruuelly tryltu l dlrtlnotloa brtnen
natbcantloel nodrlr and vrrbrl d,lreumlon. Ho oa., f thlalr mld
qnerrol vLtlr tbr vhr .xlrarrrrd by Etnbcrg.a (It50 r pp. 7V2l t

"lfrat t nrlrr, Ls t.hr rort o! hnorrlr4gr rrt orn obtrln b'1l

nrtburtlerl burlnur oyoh tlrcogy?...1h lr. torord to rtrtl
oharly rtrt rclrtiotr uf afrlr. to ert rt," , lnstJoul"arly ll bl,r
rtrbd rnqllc, t*re n .d to rprelly rlrctJrrr on. 1r trlfrlng &f,t
rtoohr Gr rbout ohangu Ln rtoehr, ukcl tt oher tlrat hc Lr
talllng rbout nlrtJonr rlrordy oonoclvtd tn I rprctllg
gurntltatlvc tormr and hl,r utcrtlon thrt rlgcbnlo totnulatlon
rotrrrtt tm. naJor anbtgnltl.cr fra thc rporltloa of ruoh
rrlrtlont tr lrnly unmrallablr, Dlt, bloru.c l gurrrl
aoorptrro. of, thlr vl,rv feof to hrvr l.d to tlrt oonturcd
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fupt)orltlon tbrt rlgrbrrl,o fomulrtl,on ortrndr I ttnllu
trlu8rnoc to tzhr @norptlon rrd f,orzulrtlon of ttrr ntrtlonr
tn tbc fl'ilt pl"rorp lodcnhorn (1t561 har lrlt tt Dcstrrrsy to
dcaoartnto tb. dtlfrroncfl lrc soaolrrdrr urrtr

'tl,h,Crc Lr nottrlng. lnbrrcnt, la tlrr mrUrurtlol t dntqucI'trlll thtoh rcqulru i nrtrhntlea! rsonmlrt to rtrtrhl| ronmlc mtrryrtionr cl,tSrr olmrly s corr.etly. t(p. t2t

t{orc tpcoltlorllyr lt rlrcrdy romf to b. doubttul uhrtb.r
ttr nrraril nnge of nrtbarttsrl trElrntqnm tra{ttlmrltf rrlrd
by ooonGlrtr dom rct omlt tba to I typo of problettruslnrr
hdly lsltrd to aaocodatr the nor'r Lntrrrltinf rnd fryortrat
roonmlo problmr .ll f'frry t ndr ll ln th. rtradrrd nrntlHllrt
rPpaoeahr to dlnat rttratlon tF drt rdnfitLo Fdolr rl,trtrla I
l$grly ltetJo o{tdttbrlua trrmrork, fttsh ILtor (f9E6l rnd,
rlcrc rcoratlyr Culbnrtron (fg6Sl llnd dtrbltry th.tl ra. mt rt
r11 rrll rultrdl to .nrin problc of 1l11s'-lnftrrtrlrl rlrtt6r;
lr lrsltllf tound ron f.an rgol atd yctr gtTur tlrctr xlorpGcd
nroblorrtnptun, thcy lr. rnt rlgrorour rad grnrnl rmrgtr tG
Drbnu 11939t. It 1r tor thlr rert of rcllon thrt llryhoLr (1t691
ttrtrEr r

olsonclrtr rclyi.ng on dr0uotlvr natlmrttsl rnrlyrtrl!r. tred,ltlonrlfy roLgnrd to rtndy rrtbc rlrylrptublqrr ot, whlch nly' rct rbrln m to th. rrn
thl,nf,rr to rrdlcally rlnplltfr tlrn-psoblan th.y rrnt to
rtndy. r r e lr thlagn rtrd rt grcrtnt tt, r.ar r. ffiough
tfi. mrt f,ol,lor .m othrr routr tf ur r$r @ got rngr
furthor tor totrc ttu. to (illmr n

I.nthobrr totlrtr rontrt t.l tbrt of oaputrr rlnrlrttonr I
tlrdlnt trohal.gur ln rooamle analyrl.r. Sabornru (ft66l fladf
oqntrr rlsrrlrtlou Er. rsrodrtlrf, to tlrt rtnCy ol pIgggEIL
ln sontnrt to Urc rtudy of cq4 ttetqr, rndr fl sollrDd rrd
ciltmpl. (19631 omeatr

rlt b upoclrlll srsful tor ctudtrtng nrtndl,y lntrrrettngpnoqrrr.l rhLch lnvolvr non-llnnrltl,n rn| t|.rr hgtr.Ttf rtuilier oD rfitch thlr booh lr burd oilld not hmr
bc.D donr by enlr ottrar trshnl.q$ Inortr to{ht. '
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Slnsr oqrutrr rl"unlatLon op.nr up thr rrsro of trcilrafqu r
evr!,t"ablr to .trsilpur l broadtr rrgmnt of logloat rclrtlonr
rtthln t fLrlbfr lanqrurgor lt provldcr I roilrr of sontroUtng
tJnc loglo of thr argrmnt rlttrln I fomrl prolpfltl,onel ttnrctnrrc
rltbout rottriatlng tt to tlrc nlrr'ou nng. of rrlatlon. oqrabh
oC belry bmdl.d by tb. fhftcd cgullmEt ol rtudrrd rmmls
rnrlytll. tD rom rryr, o6DBt a tlurlrtlon ooutl b. f.an tr I
rubrtltut tc oontrollil rrprrtlrntatlone but I lt nlnotrnt to
Purh tttr argnnnt rt rll fer; tbarr Lt rt-rcdy tm md fspoftrno.
ettaohrd to thr atnbrre .rtatrd.d by oryutrr proar.tc. to thc
nrgbot ol th. thtatlng rhlsh bar gom lnto tb. ooaorpturllntton
rnd oonrtsuotlon of tbom paoo.r.r, ilr rhould nonrr lor rtgbt
of, the ldra thrt tt t r mt, tlrc ur. oI lrthatlor ln gurrrl
Eor the trl. of o'4. enrlytloat or cryntrtlonrl trchnl,qur !n
prrtlaulrr rtlob provldor olcrr thtnllng ls toonmlcr r bst ntlrrr
t'br prtor rbtltqf to thlnh oharly rbout osoanlc prnblcr lrhet
lndr to I rrrr& tc lrltebh !.ril of fiDr.rrlon rnd trohatqrr
of inrlyfl|.

Tlrr hak of, leborrtcy rryrrrlmntrtl,on tr not !.n rn1l aer.
fo srtrolrll t! rtehnsc; tr to rcfer only to tbrt htnd of tlrtd
in rhloh tlrr rqnrlmattr trry mt up arrdl nhyrtorlly rrt la
uotJon th. rvrntr thrC hr rirhct to obtrwo rrndtr @dftlooa
thrt enablr hh to hold oocrtrst ell but oB. of I mrll pt.l-
rabatrd rot ai, yrrlrblcrl tlrrn ilro trrn mrt arsludr nrt ot
rhrt b Dd arllctl 

"olor,slo 
but lry lnoludr nrrsh of th. tlnr

artn. l|r tsrgrt hrr polntdl out to olorly ,ll t$. rurntlrl
lcrtnn lr rct t*ret of, ttrt oontrolbd rnd rclnrtrblr rrprrtnrttr
but that of oontroll.d rnqBtqr. It lt tru. thrt obrtrrrtlm t n
coonmlsr any Lrtuplvr oorylrxltl.cr ebront ln phyrloel
r*prrfnatrtloa, but lt raf b. rrgurd thlt ttlr 1r I d,l,tf*rnoe
of drgrroc ratbrr thrn of ht,nd.

tutr Ln rny Err.r lt stD hardly br dosbtrA thrt rn adrguatr
.nqJtrlry tato rny ttrld of hnorlcdEc nrut bo .yrtutlol tbrt
lntrrrr.f rurt be orpllclt md contnollodl end thrt Ll rrl rr.
to drrr urcf,ully qron thr brtonr ol erlnrLrnc. rl mrt Ild
lel sry of orgratrlng ttrr obmnretl.onr o! rtnfular wratr ln
uayr uhlob rl,tl provldr ril gtrtdrnoo for pnreat rstton.



St D.cd not rcrl,n oontrnt wlUr grrrf.nt reyr of, rclrsttng
r$at nahl,ng obrnetlonr or of drarlng Lnfcrcncnr frc thmr
trdlrrd t LC, tbrrc h I contllet brtumn trlgour' rnd 'rull.rrlr
tn.ooailfotr tlrat Ery rclt bo brolrrr boGh Jobr uc brlng donr
braly.rt
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Irz ReuevrxcE: Tfls Donntn 0r ArpucABrlrry

l.2l ttrc Droblo

r nrtor paobl,o rrtrlry ln roodon l.l rry br ducrlbrd tl
lrlrfrrnrr t Er. rr thrt o! rpol.lyfng rad ttlrotl$d,ag .tbrt
cbrr ot Dh.ronr rtr!,oh tt fu latrdrd to rrylda.. ltb pnbln
tr glvm r DEn loar.l rt to[t bt DrDrDdE os r'o vlm laqulsar
ttat r rbuls thoryr bo latrrpntrd utth ntrroror to tb.
approprlrtr ohrr of, pbcncar, gr. I rlLvrnt aookl lgerr;
tben ray b. lrny trnh rruglratrd tboortur oolropodtry to e
rlngh rbulo tlrrcyr r rrrd La olaLa to r.tut thr rbrrlo th$Elrl
It 1r lrooarrlt to r.futr rrolr of tbr oorrorgondtng t tuponted
thrchrr o Dr;udroou gonrllnuo r .tt la rrrrntl,tl, Ut.EatGa,
that tto sl$r ot t&lrrlbb tntrtTrotrttonr De tiL{r|rt ly
ohrarat sk d by tho ttr.orl.t. I o frlL to do tol ha radr
up ullt rn tnedrgort ly tnt sEl.t d thcall - e tlrorll n[loh lr
not r.rdlt to br rubJcot d to .Dlz .ort ol tqrlrtcrl t .t. IC rltl
be ergnrd tbrt thl. .trt of, thlagr k tnl,orl ol otrroat prlottol..

l{agcl (196I} pnrcntr r rlnller vl.rr ar lollorr r rA unl,wnrl
sondltLonal nrt Urrr ufrrt nor pr.rqryor.r thrt tlrr ooodttloil
orpltottly ftrtcd Ln ttr antrordcnt olrrrrr rr. roturlly r.rllrdl
aosotdlaglyr I tgheoactlart rtatmant havl,ng ttrlr logLarl fotr ir
not Ptorntd to bc frlra by rhorl,ng thct tho rp.st tleatlmr ln ltr
antrocdrat lrc not .ebodl.d ln ron glvrn rFrtlotqnnl ngrlont r
Ihur t dmonrtratlon tlrt thc rpeotf,t.d sond,ltlonr lr. not nt
ln rar glvrtr dorln rhae nr.ly ttrat ttrr nodcl Lr aot rrhvant
to ttret dmrinr rlttrough lt nay br r.Icvent to lil otrhrr dmln.
Es'r|vcar Hrgcl cm.ntt, rrhat otn b. rrl,d about r tbmrT rbtah
b o.t utbly unrcrllttto ln wertr dorl,n?'

In g.ncral, ono rqrld orlroat tlrlr onrldtrrtlon to br. mrr
tryctant Ln .sonmtar thrn tn tlro phyrlaal tsi.nsc.r but
rltlrough oD. oNn cxp.ct ttrr prolnrttu ot plryrlorl rpro. to br
lnverl,rnt witb m.pcot to brrcan eatLonr or tnrtltrrtlonr r lil
Propolltlonr onrro tbought to bo grn.nlly truc hrvr to b. rcdtIl.d
lor ortru yrloottlcr rnd tcnpratuact, rtrd thc rffrstr of hrnrn
actlvl,ty on thr .Dvt ronlmnt lrc nor tlrought oaprbl. of gr\oduolnt
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lrrrvonlblc changer Ln that cnvl,rounrlt; t*rc probhm of
rclrvan€.' i.C. of tlre propcr spcctf,l.oat;lon of tlrc lmaln ol
applLaebtfl$t, lr not ono that rol,rnthtr oln eluryr l,grnon.
Hovcrthrlul, tlrr dt fforctrc. rorinr ttrat pbyrloel propratlu
thrt barn brgn aocrlltred ln, ray, th. Unttrd Strtmr sla br
oonfldcntl!' cqrrotrd to hold ln, ray, chtnr or Rurrlal but
ronmLa proporitt onr lra mrotr rcn dqnndcnt on tbrlr
lnrtltutlonrl rcttlnf,rr and thrrc lr no rlrtoR rhy ortr rlurld
crpcotr nI, rcE trry or tkorl oparetloDr to herl rt rll
rtd,Iar rffrotr !a tbur thrct aqmtrhr. ltrr rcorulrtrr thtn,
ttrc ortrnrl,on o! lD coonole thcory fro on oontrnt to ept$rr
tr t Dualr noa! herrrdour rettrr. Stlll mr. nnrt tb. trmrltlstl
rl4rtlortlon of throricr to g,oll.olcr ln countrlor not rrrctrly
llJrr ttorr la rhkfi tho thcoriu rrr. rorhrd out b. rrgudd
rl,th awplcton.

t|ern|'Dgr agelart ttrtr hrvr bcrn terurd trm tlne to tt^uot
but rro oltcn dl,rngrerdedl f,or oleqrle, although Oohn ttlnrt lltlt
rogardrd nual pwortly rt I problm outrl,dr tlrr alpll,oatlon ol
hlr rarlyrlt of oapttrllrt gro&rctloarll tblr dld not grrvont
Lcrt r {n l moh-quohd ertlol.z, fro rttrptlns rhrt ltlll
olrarly rqrld havr tr.n lt I al,repgllortlon of, tbo anrlyntl.
Both Gunnl,nghrn (1892L a!6 Stcn (196t1 hrvr rcputrd tDlr
rarnlng egetnrt ttro applloatlon of grnaral thoorhr rbout toonalc
bchavloua outrldr th. Goatort ln ubte thry srrr uorhtd otl in
partloubt, thr ntr-rpplicrtlon of ro-eallod rfrynmlrrr rordirr'
to beahar{ rsonmler nay b. tt.D to uadrrltr ntrolr of tfir poltcy
advl,ae thr trttrr havo rrsttvrd .2 |

Tlrlr dlnot rtnrlt of tlra fallrrre to rpootf,y dqelnr ot
eBplloabtttty !.r ob'rrlour cnorrght a rubtlor rrrult lr tfif,t I
gl,rnn n{rarurrunt, evlnt or tet of ctrrntr nry ba rrblgruonrlf
lntrrpntrd bceaum o! ln uncrrtatnty rbort prrslr.ly nhet lrG
tb. oondltlonr oaprouod Ln ttrc antcoadsntr end hrnoc rhrt
prrtlculer obmwattong nay b. talsrn ar lytng rlUrln tlrr dfirt$
to nhtoh tht trtrcory ia hrld to b. appll.orblc, llhlr bil ffi
rarultrr (at an urrccrtttnty rbont, rtrrt E alurtng oplretlolr
rrlrtr to I perttoulrr torn ln tho G{reory ,'l rad (b} I toDd.ogy
to port bos adJurtnrnt of thr tlrrory to roamodetr I partloulrr
rct of obnrvrtlonr .29
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!b. gorl brfon ur rhould, la ny vtlrr br to nrt t&r
rtrrolttsrtl,oo rtrtrd by Bnl,thretb (1960 e g. ftTl r rEtrtmntr
.rpr.rtlng rol,cntl,f,ls htpsthmm 06r to nr rlth I uflt.{.ft'a.A
nenlng glvrn blr S. ol,arr oC obtmrrtl,onr uhteh rmld rctutc
tlra, I rbtoh rould rcfuta ooaJurctlsr of t&a rtt'tr otlrrr
rctrntlllo bfpothrftr'r

Hrrrqtr rerlce thc tLEls brUrrn tlhr thsrrtlorl ooiltfrpt ud
tbr abmrmttonrl dmln to uhtolr Lt 1,. to br rjprthd f! tnrr
of ffnlf!fl rproffioatl,am rhl,ob he selb rruntl,orl trublr or
rnrl,ot of intr4lrrtrtlon:rtc in Hrmrlztr ro16r, ;thr prln
lumtlon of fnt rpntrtlvr nlrr tr to nndrr trot grsnn to
throqyt' 8Lm ttr t tr tnlrl of sorrlrpondm' r1)D.rr to
b. olrrrrr rr thrll ufr lt lartud o! tlmrey'r t rrr. fD$
genr8rl trdr, tb.n, of rroadrGfng test trrtrD. to thmry' filob
thr rcgu*nd rulm of oclrrorpodoor aurt lnrtou, nt turtbrr
b. aarlynd lato UrFr. oilgo.ntt r

(rl I qnol,fteetloa of thr slrurctulrtlor b1l rbtcbI lnrtLouLs dartD of rppllerbftlt1l rr1l b. lrolrtrdl
tbrt Ir dolfurlc.d rnd tdrattftr{l

(bl l rprottlgrtloo by Stsh Ur. obrryrbllr h tfo
gtvro dmrta of qlpllcltlon ctn br llnf.A Co
sGr{r|pmcrry t.l!r. Ln tlrr tbrorlrr

(c) I tprolfl,srtlon of tlrr strnt to ntl* tbr rtruotrsrrchtllry tbt tcmr or ooootptr ol th. tlrorf 1r
lntrndrd or Lr b.Il to ornqmd to thr tr@.rrr
by nhlch_thc obrrvrblu rrc grqdrc d ln Ura tlvredifrrb.tl

1.22 r,rrcnrotlc W
Otr goulblr rry of provldlnq tgeoltlertlor si typ. hl

aborr rtSt b. tD Lrolatr pr*'tJ,olrler dcrlnr rsoondlng Co rcr
pn-rrlrgfry trrouy of, rsonmlo pr.'&lu enf ptublcoctartf.
80. ndfnrntrrf Guonmlu hrr. b.cn rttryt C ln orrtela
rrm ol .oonl,sr. Itoy brvr not d.ilt rt rll nll rl,tb i,hr
tarh of i,d.BG,fIyXng rd slrrrl,fylng drgrru of ifrtrbprat tn
I @c ;.nr.llt htrtllgrtor (lg?rt rr!,bc erld to
hrrr rttqltrd I taronmlz of, prnbhnrrtnoturctr hrt rlllb hl|
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rorh oan bc YrrT halpful Ln cuabtlng oa. to plcar togotlrGr tlrr
bltr of a parttorlar tbeorrttorl rtnrctrrrc, tlrr app.rnnst gl,vral
partloufrly ln Part I r of, provldlng tntrrpr.trtlon. of tlra
ryrbolr rrlrt'lng tlro to obrnrettonrl nrttrn lr tllurotlt tzhr
vrrbal trrrr tra rtnnly oonlurntlonal n rar tor tbr qnbolr,

8b. oaty trra Ln rhtotr rubrtentlrl attqrtr rt I ttroailta
apptueah cln bG fouad Lr thrt eonc.rnd rlth narlct rtnoturl.
It lr of putLcnlrr lntrrcrt hcro t Cot ffo r.uoil. fn thr
tlnt ptrot, it, lr rn lrca wlrcrc ono rculd .rp.oG to b. rblc to
brlng tfir nrl,n toolr ol reoaolo ttrcory to b.er rlth trut ctfrotr
rtnoa the tundamntsl ldcu of prlor thror?, rrrhrtr and productr
ar. all dlrcotly nlovrnt to l*rr praotl,oal Lrrucr. I[ tlro moond
plaoe the prrcttsal irrurl, of l.g. Lndurtrlrl oonsrntretlon rnd
nrrhlt pourr, ttr. aonrldccd to b. o! nrtor lqrortrnorr lDd tht
lpcoifto attiryttr Ln sar. rfter oar.r to mclr tra roqnmto
tlrrory fltu practleel gutdrnor ln drttnlnlng I 'netrketr end
drtlntng t rproduetr rbould havt brcught out anythl,ng of nra
Ln l:hLr lundrngntrl rrcr of tboory.

Etngcr (ft68l sltm .sD ontrlbutlonr f,ra tb. th.ory
tortrrdr ttrc berlo tmk sf dcfl,alng tho strat ol rarhrt pdr.rr
thr Lrtdcrcr of ronopoly pov.r frm lrrnrrr lela, noUrrchltrd an!
Palnndr.our rnd tbc eltrrnatlvc ipprorebu throngb laduer of
Lndurtrlel oonocDtntl.on, frq thr rarllcr rppllartlonr ot
lorcnr ard Glnl to E stlndrhlrt rtnarlT lnds and Uro rldrl1p
urrd c.nrtrf aonoestratl,oa d.tr. Eo dtrcur.ct tJr. biet rnd
lnsorlurl,vonear of thlr rort of rnrelrlr rhtoh ht r..r rf
rrlrlng frm leoh of hmgenelty .'9

An cvrn rcn oqntral tdoar tlrrt of clsrt!,€ttlr, orllr lor
trrqlnrtlon. thls ,,s not oaly I kry olmnt ln foonf,lg .Urrortr
but lr elro putloulrrly rultrrl, tf rnytblng ln .oonillo ttroqt
lrr to tlrr pnatlcrl d.tlnttLoa of I produotr rnd lt 1r Do

eurprlm tbrt tt har bru sellrd lnto u.. Ln Uror ludlst rl
cm.r rhcrc ths drftnttlon of I tgroductf hrr becn rD
tnd,llprnrlbb pnr.qufritr lor I Judlclrl dralrl@r Sl,agrr
gllvu lB anrrrl.rlo
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'Thr ur. of th,e trrm t ctrogt-llrltlottry t of drnand by ttto
Eupnar Court lrrhr a hlgh polnt t n tho ul. ol throrctloal
cooaolo oonorgtr ln Judlotal antl,tnrrt oplnlonr o . . . o

ttlr rrf in ttrr Crltophaar sttc, v|rln Ure Court yt! not unrnlrcur
rnd tbo dl,mcnttns ogtnl,oa rttrshcd lryortraoc to a dltfcnno. oC

vlrr on nhet tbr nurrlcal vrlur of thc ctrotr-rlartiol,tlt of trnrnil
for Crllophrnr ln trst rar. Slngor 1r l-d to ffintrtl

'Only Ln thr abrtraot rorld of raonalo thcorlt strn foreu
otbm thu a ohragr in tlrc prlcr o! rnotlrrr good b. h.ld
soiltrnt. 8l.noc tht romls oonorgt ol ctrDrl-rlut{sttf
o! dnDd prcruppor.r rrxrb rtrlot aondltlont lt I othor
thlngr rorLnlng ogullr , tt 1r oprln to ttre drngrr thrt
rtrndrrd ttrromtlort oonolurl,onr nry bo Crarn rtrrn thr
oonorpt 1r utl,ll,rd Ln crulnllrg qplrtorl drta, tn
soutnrt, the IcAaI oonoapt of frorronrble intrrohtngt-
rrbl,lltyr , rhlah eonrldon taoton otlrcr tbJt prl,ocr t$ctl
r. qusl.lty rnd typr of, ond-urt, apllcarr tr l nar. rul,trblr
analy'tlerl tool lor a court to oglory ln alrffnirfl rrlevrnt
lnoduot lrtkttf . I

llartrl (f9521 e@r to ntrch tlro mn sonolurlon rbout th.
olnntlonrl vrlnr of thc eonorpt o! otof l-clutlal,ty r ard Por.r
tho gncrtl,ou tl

r6hanrld vc ruprrd thc urc of rualr r oonorgt ln antl,trurt
urtlt tho oonolo aHlyrll 1r on r f,lttrr brer anl sll
bo nadr elcrr cnorryh to b. sployrd prodtrcttvoly hf
Judgcr and larqrrn?'

Eorrvtrp th. otlrcr faotca rrhtoh nry be trlEtt lnto aooo'unt

to rcplaor oa buttner Urc dubtour oonoept do not f.s to load
to any drflnltlonr, ln grncrlo tirnr ' tirt rould b. of ul! ln
eatual tdantlf,laatloho rr Harrtl offintllt!

'th' rarhrt dettaltlon sannot be produord by I rtrytb
analyttorl rxerolrcr It mnt ba Eonrtnrot d vtt'h lR
cy. to tlrc purpotG for rht sh tt 1r tntsndrd'.

Br go.r oD to oonrldcr varlous crhrraotrrlrGisr tblt hll,
ln ogc ratl,tnut cart eftcr anothgr, becn rrplloltly telon iato
rmount ln fudlotrl doclrlonll trktng at th€ tllplcrt barlr fc
dcfl,nlag I nrrkrt Ir thrt, o! rharod phyrt erl chrnctorlrtlEl r hl



23.

tt!.. thrt thrt 1| not la gractloc .o oLrFoat oa uldlguourt
ead gorr on to goilLd.r oth.r ah.arot rl.ticl tbat h.". b..n
oonrldrnd.tf !. sorld.t thrtr!' "lFto golloy rrgtlruratr
r8. l'.rl.d ed oo+Trlc. ttry do not lrnd tborllv.. to rlryrlo
qlmrltloetlonr. 'llroy rlll lot b. ntlrllcd bt tbrcrtloel
.8rrol..r ln tuoney. r

f,ot only dl,oo tbr qllttDg tt oay grwldr ttttL pnotloel
br\lr but th. $dt tryrorlvt collrotloa o! obr.r.d Judlohf
dootrloqr do.. lot rs to hrro yloldrd rsf'gomrr1.t.rtl'ont
to tbc thocy. Tbur lD thtt ttDoltrlG lr.r ol rD?lleil romlo
theoqr lt epporrr thrt tbar. tr e ErD b.h.n tb.oq'/ rDil
obrorvrtloor Yhloh rry Ft b. ororod tra .lth.r Alrtlotloa, rr
tbbgr .t .d.

Anotb.r l.|tnrc 1r th. todraoy tor taroalo .trFarcth.r to
be torcrdr bolom th.y hrvc d.troD't! Y'rlt t'rt bb Fr'rrrrnt'
?btr dorr aotr hqrvor, lrynrt rly ni.r clorat, rlnse thr llnt
problo of t r.Eacntr thrt ot rgoallyintt th. chrrrotrrlltio
to ba rr.ur.d, ll rlrordy IE...Dt la rnrrely gurtltrtlvr rl'IEroloh",
rr thr dlronrrlmr by SIDE a rEdl H...al .uelg..t.

Thc luadrnntrl probla 1r ttrt eny olr|rllforto8:f tt.tr
r.qulnr thrt tb. .l-.ntr gsqrP.d tnto rny osa ortatloc!' bru.
rc ldentlttablo sh.arot rhtlo ln osroa tblt lr Dot.b.!.dt
oa tr mt rhared to r aal)|r$l. .rt nt,, rtth .tcDta b otlaa
ortogclol. lt orDlot b. r.$r{r.d tlrt lll rarb.cr of eqr tnqr
to boogoEou. rltl r.rpeot to r11 oll|not rLttor r rhpr rvo
to rl,c.l3 of rolnlrtr uob.r. tq'lt . tb.t tlr.y er. afkttngutftlbl-
lD r! Lr.i on a.rtf.ot' bnt lt tr roqtrlrrd that rlhry Do

rstftoLrtly bGgaD.our rltlr rrrpoat to rt but ono ehrsrat r-
l,rtlo. tn Frrotls. ruoh oleutttsrtloor r| lr. rqulnd u.ully
h.l. to drrl rlth clo.ott porrulag c vidr raryr ol d.rlot r-
Lrtlerr ud tto elontr ny b. growcA quit atltt.scltly
epoordlng to rhloh olrrnotrrlctto 1r ..lootad.

tl thc rclrctl,on oi tlra olnrllloatcy barll lr Dt to b'
pogrly ratltcrqt, ttr.n t@ p,rlor orltcrlon |,r ro.t.rty. tlloc
ohrattt@rtoay olrrs|,rcr rr. Dot la grmrel End.rtrl.B rrrlollynot ln gslf,arl Endrrtllcn rlrl'ourly
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€xocpt for tome rpcclf,l,o purposc, tt Le ths purpolc ln band
rhich nrt provldt tlrc erlterion. rt teclot lactsrpablr,
t'heilfort r thrt a taronmy t fo far fro provldlng r aouroc
frm whleh rG nry darLvc i erlterLon ol re hvancc r Ltrolf
apporrr to nred onc at a prlor aonrtnrot tf lt ,l,r to b. put
togrrthcr ln a nraninglul rnd oporatl,ornlly urolul ur!r.

r.23

lFha lrareb tor "operatlonally ureful' tbcorl,cl rsrar ,
ln t broed ttn tr r Do rcro than tlre obvlonr rcqul,ruent thrt
Urc tlrrclcr be of, optrlorl rrlcvanerl thrt ue lnorr rhat
obJcotr aad rltuatlons of wcryday erSnrl.noc ttroy uc trUlng
aboutt and t$et wc can dlrtiagnrl,th clearly brtmcn tlron Ghlagr
for rhlch tbo ttreorlu aar or arc not armrtcd to hold r rl
tbolr f,or rhlsh thoy lr. otr lrG not Ln lrroEr hrt tJrc trr?
'olnratlonrl" lr oftrn ured Ln a mroh trarsoutn rcnrt, ln rhloh
lt Lqroru tpcolflo nrtrl,atlonr on thr type of thoorlo $hteh
ltiy bo eonrtnrotrdr lnd lt 1r ttret nlrrov.r f.nlc tlrrt uo rhetl
ns look rt,

Oac of tlro oonloquens.. of tlre porrlrtrnt lrck of orltrrle
of rehvanea ard applLEabtllty ln eoo$Gtse har bren I tmdonoy
to cvrluate I thcoretloal oomtrust ln trnr of ltr orn lnnrr
loqrlo. fhlr har lad to a prollteretlon ol eotlvl,tl,or {l,ucrl"brd
by gerrnolt6 u 3

' . . . . the oonrtnrotlon and nanlpulatl,on of nathoatlcat
nodelr f,or thotr fln lalse, rhrn thc ulttnatc srt.tarloa
of lucoorr Ls the dcgrcc oE rntmtaLrncnt provldrd to
thc nodcl build*. Elebcatc rtrnotnr.r qre orcrt.d to
rhe off rpeotaoular applieatl,onr of uotrrlo theoror
vt ttr ltttle mgard for rolmns. or tlhntartl,on'.

Thle rould not bc rlcrfT dangrroul to oaonmt ar lf thcro
srl,rtod a round body of wrll-lupportod thcory agrlnrt rtrloh
tlrc tubrtratlve contont of tlrom rtnratunr oould be ernlrnrE d.
In prrot{ao; tt 1r v3ry oftcn tlrr oopcLll,ng 1rf,fr of ttrr
natlrrnrtl,at alsno l&leb 1r Lntendcd, af Lt b trlrrnr to srrry
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oonvlctlon, rd er long nrcly r. th. vrrlabbr hrvr lslltar
Hlor curlority rbout thc rubJoot lrtt a r.rtr. Ar loal.nho|l!
(1955t hra golntrd o{rt, tpt only diorr tb. aortaots.rt ol t'ho
rlgcbn lrll to gfua8alt . thc oorr.ctn .f o! tbc roonlo
atgunt, but trot lnlroquontly Ure vrrbrl rrplrart!,on rooqnnyiag
tlrr rl,grbra dl,lfcn retrrlrlly trc ntrt l. .qrra..tal by tlrr
algebrr of the noilrl r ln auarh oLar, todoohsa aEgtaatr, rt
gomrrlly t td to roly o'n tbr algrba,l,a ergnnntr tor thrt lr
the rouroo lrc vhlsh thr oomlurtonr uc dnra. tGoa thlr 1r
dl,onr froqqobtltr tbc rlturtlon dororlbrd by lrel tr bouad to
aaour.

!o tblr' r. to otLr Fobl,Gr ol rcLvrnoa la roomls
thecyl Gcdoa 1r not rloar la 

'..l3lng 
I aolutlon ta gDoartloorltrt

oln coonml,oloo..lt her bsrn found dl,fflotrlt trl a6a
otror not only to produoo valtd cptslsal propofittonr
but syon to Algttngutrh cqrlrlorl profirorltlonr lrs
othorfo lhr dcvulolmnt ol t$c oono.gt of,-gpurtlonrtlu
Lt I sontrl,butl,on to t:hlr httas problo.'rr

tltlrougb thr trru "olnratlonrllm' or ttt rqulvelrat fon
'op,rrltiolrn" ir urrntly attrtbut d to Brtdgmrn (ftz?l r lrlignan
hl'lerlt leGrr r.pudlrtrd lt, rnd ln rny cu. thr Ldrer la I
brced rann hrvr btrn pr.rcBt nuoh loager. It rrr alnrdy
rvtdrnt tr thr Brhavtourlrt rpproaoh. to ptlrcbolog!' nd. PoPut|r
by flatronr ltrd er Hash&ryl odmntr I frvpunblo otlnrtr lor tb3
rooeptlon ol tJrc op.retlonalirt rgprorslr rrr rtll rrtrblttb.d
rhon Brldgirrnt | 'Ioglo o! tbdrrn Phyrl,or' rgpcuod. llrchlup
Ityr r

"trldgnano., .proporad "oporatloarlfunt rt I ualYrrfd
Drogfrrn of rslrntlttc dt'rcronrlrr...'lEhl. progrru ra3
qulolly radormd by rcprorntattum of rrv.nl llrldr
.. , .IC prrtlauhrlt rultrd the ndl,sal ogtrtolrtr ltr
tbrlr lnrlrtrncn on trotnal obernretlonr, thi log{orl
Porttlvt'rtr ln th.lt lcrntnf,rr torudr phyrlorlln, tlrg -Lrtrrvlolutrtf ta tbolr rstr{tonlrn to nbroUf.rtrblU.'ll

rn ltt rcdrrn fom' oParatlonrllm hrl hld rrntt otltlsr'
tlrchlW hlnmtt llrtr frfi imrer rpootttorlly rallrd by trldgnrnr t
goritlon rnd prsgrrrnr rrcng tho th. tollclng dl,rtlnot'lon lr not
only stnrotrl but alro thron ltght oD rhetr rrcng nnl, Pooplr rbo



24.

uro tbo tern topctratlonrlfumt in a Loorc tenta, ll t loursc of,

oonfurt on by tlrocr rho hevr not grarped ttrr dlrtlnotloa t 'It
tr tryortant to dlrtl.ngul.rh botnorn ttrrcc lnlrlblo rolrl tlut
Ettr br e4ignrd to ttrc ldrntl,fylng or neiturlng oporetlotr! r

(l! tlrc oprratt om nay b. ngardrd 8t rtaonynEr1; rltlt tbr
obJrot t l?; ttcy Dry bc rcgardrd rf orltntlal dl'rcotloar for
ttndtng thc obJret,l and (I, th.y nay br regrrdrd rr t trlt ot
srltorl,oa of nmnlng. lfh. $trd, !n cttcatt lnPllil I tlrrcat
oa rttryt d Lntlntdetl,on darlgmd to obtrtn oontotzrnsc t ''.C
you donf t pr.r€rl"bo p-hyrlcal or rtatlrtlaal olnrltl'oDtr Inour

trrm rnd €orc.Pt v111 bG daalarcd ncanllglul l I rtl

Dteohtup go.r on to altr rqrt olnrnt euthorlthr to rbor

bory deoirLvrly phytlol,rtr thcnmlvre hevr rrJrotrd thr
olnratlonrllrt progrnn r rnd dlreurrct thr Eotl cqlnbrnrl.Yr
vlere o! throry eoaltgrotjon oflcrd by Phllorophcr' f,l1

appltoatjonr to mthod Ln toonm!,ar trt gr.rDrnc to tho lholr
quortl,on of rullln rnd relevrnoo ln raonalsr I pert'toulEly
ln hlt ntrnnc. to tconiletric nodrlr r of rhloh ho rryr 3

rgb. f,aot t*rat thc nrmrleel valuu of, vrrlabt'er rnd
prgn tnp rr. dcrtvrd frm rtrtlltl'oal olnratloDf lry
natgc ronr of ur thlnh ttret tltc trnr ln thr rquatldrr-
arf not purc aonttruetr but opcatignrf son'|tFuotf attrr
r11., Oa ldrr contrar:f , argtrri t{rohluPr trn .sos[atrto
nodrl' oonllatr ;a- p"i; aonrtnrotr. .' . ilor'roYrr r rl,noc
(ttrs roonmrtrfofi"i -t.w"efit"fy proorcdr to aPDly. hil
nodcl to drtr of obiwrtlon, hir-Ed'l I'r r{rp 1"
tlrr nrtgrt of e thcory n lt tptolfl|r tlc Wl'rtcel
aopGr;ttonafl aonolpti thc rnrinttudm of rhtoh, hc bopcll
It oen-i"rplilnr o .ll

phllorophrre han attaekrd thc oparetl,ontrt lnrltLon on

fornel gronnd"r" Nrgrl hrr rrgudtatrd tt, lf a roirntlf,la
proordurr, In tlrorc torur t

rlt le not rtarorblr to erhr tt Brt'dgnan ePp.rr! to b'
aofng, uret ivirv tnroiitloai t t! b.- egroalrtod vltlr rn
overt rrprirsantir poocaurc. rt 1r sron brr rrrrmrblr
35-;.g,.tir tJrat casf, cqlonent rffunlttlon ol t throry b'
;p.bil-;i f"AJp.nCcnl--rfrlirtu111ntal lretr .' rl

Crrr aIeO ugfuor on nush thc arn lt'nmt
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rOpcretlonalhn lr, trDdoubtcdlyl rn utrmcly veluablc
rrlDoot of rnrlyrLt, but lt san hardly bc nsdr t
praatlorbL mt',hod of lslrnsl. Ono lr oonrtrntlf
tusdnf, to oono.ptual ldear ln ordcr to uadontard
rhet opcrattonkn lr rnylng.'ll

rf rl,ttr tlrc drbrtr nportr{l ebsru, tlrorl brnlng trurd
ea oprretlonrlltt porltJoa r ar for crr4rlc Suurllon - attnpt
to dcfcnd ttrclr porttton or tbc groundr that, rrbltrmr tfir
lortrl qroturdr on rhloh phtlorophon nJrot lt, rotrntlrtr do

tn grrotJot g.t thlr rrrultr thrt ylir Silo ocmnt rlll b.
olfrrd on Uret ln tbe trotl"on tollorfuWr but hrrr lt rl.ll
rrrttlor to olte tlrr aorrntrr-rrgnrent givrn by PaD ,ll

''!to rctt tngortrnt ergrrnnt rgrlnrt opcrtlonrl
drflnrblllty of phyrl,cal f,tractotr. . . . rtl!.t tro
ntlootlon on thc fnt r1ltry brWlrn mt rnd
oelguletlon rhlch lr ctraraotrrl,rtlo of tbmntleal
lDyrlor. gupgore Urrtr tl oonrht nt oprntloairtr,
u1 e r ruto dllf,trrnt funstorr for tqnrllnrrcr tbt
stn b. drtrrnlnrd by eelsulrtlon orrly arld tor
tilp.ntutu that orn bf A$.rrtnrd by rrtrurunt.
8ut thlr rnrlyrlr eanaot bc rrrsonotLd ulth t$c eetual
proordunr o! tlreorstloel phyrlcr,'

In 195f I rtrnlrorlun oD ogcrettonrlbn hrli ud.r thr
aurpl,ou of, thc frod,san Arrool,atlon lor thc f&enoruat
o! galcnoerft rrr aotabh for I dtrsla!.nr by lrldgrnrnr

oI havc frlt tbat I havc onty l hlrtorfarl eonrurstloa
rltlh thlr t{rt ng oal'bd toptratlonrtln' . . . , I rbhor
tlrt rord o'prratlonelLur ot oprretlonl,rar rhleh 136l
to fryly r dogna., . .It lr oftrn thorrght thrt tlrrc I'r
l ffiErttvr r-prot to 'oplntlonrlhil' rfitsb I'r
rradrrttood l! ttro dogrr thrt dolt al,tl,onr rhOuld br
tonuletrd Ln tarrr of slDGntloil.'

llargrnru oom nt d oD thlt t

'lrldgrran dt'rrvwr Ltr rtatur lr a phLlotophy and rlrrly
rlot fc lf I grnrral vtsr tt rpuld b. vrrlnrrrblc oD t5o
OOuntt. Ftnl, it ornnot drflnr tbr neanlnt of,
'lnrtrrmntal proordutrr' tn r nan a tiet rrv.l t$l Vlcr
Iro bal"ng rt,tirrr Elvl,rl. .. .of too rortdotl,vt.. .. tdJ

ltrs rcrt of tbr qllnlprl.rn Lr alro g.[rarlly eondunrtory of
opcrattonall,tnl but Hargrnaur| vtrr tuttlou to brlng out thr
fudanrntrl dll@l faol.ng olnratlonrllrtf 1 I dllmr tt,Etrg
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trm thrt un{nnrd.d arl,dc by Brldgrnen, that lnaludrd in htr
drtlatt'lon of 'oparatlonr' a@o trmrntrl" or 'papsr rnd pcnot,l"
oprratlonr, Thl dtlrm Lr brtctly thet tf the tlrcory b€
gtrndnd to nrntrl oprrntlons, lt allwr Ln tlrr, rholc of tlrc
gt3-ttotuts of tlrcorctlaal aonacptr thrt tbr arltler of
oprfltl'onrlfun rcquiro r theory to hrncr tnd rnlr q? reytng
notblng et ell tlrat porltl,vlrtr llkr Bralthuel,trr xagclr
l{arrry rnd Mrrgurup f,or oraqlle, arc not raylngp end ttrt trra
ls otlorc. Ifr oD ttrr otbor handp only phytloal opartlgnr rr.
rd'nlttrdr ttrcn op.ratlonallen ccu.l to bo tct;bh tr I thcory
o! f,aqh{ger lr I orltcrlon at ncrnLagr or al I dcrortgtlvcly
aaonrata eooount of rhat tot"eatlrtr do ln graotJ(lrr thr dll'cr
thenl erlrrr for tJrocc olnretioHlfutr nho, ln thr frsr ol
rrutrln d orltlsl,tu, rtt ll rant to neintrts aa olnntlonrlirt
porttt'on rLtLhout rcrtrloting tlranclvrr to thr ffi! vrrlncnbh
portttont t$lr lr r&y thr t rD hu rpp.rrcd, dnrlng ttr orutr.nclr,
to rbulflc unoully aad oonfnrlr.gly betrrcon tlrr tro rrnrctr

Oordoa aettlcr brrvoly for tlre ilnw d.fLDttlon,
nrtrlst.f.ag htnrlt crpltottllr to prollotLtlonr fryfffng only
phyrleel oFCrrtl,onrr tlrnr avotdlng tlrat dll@r. Eut Ln hlr
rnbloquent r.enah for r*rnplcr ln oonmLo ttrtor:f ol opcationrl
Proltorltl,onr, lnrtlouLarly rrhen ho rdduom tlrc Loatt.! tapuG-
output ttnrstnrc tr a portlrl valtdatlon ol t-bc otlrcnltt
cnplrloelly falre and tboroforc (on hlt tirul ncrnlnglcn
lilrlrallan tyetcur hlr aonatpt of 'phyrl,crl" ogrratlorrr bromm
unolrtt.

atrkoltT horrvrtr, rhllc fully lrar. of tbr obtrotl,oar to
opcratlonell,rn (lndmd, hlr flmt ehaptrr soul{ be eddrrsrd
dtrootly la tuplnrt of ttrr clr. agrl,nrt) nav*tlrctcu foolr
lryellrd to try to .av. tacthlng frm tlrr wnok r

'!lhc notton of tlrc opcntlonlttg thrt tolrntlfta
dcttnttl,onr rbould rpcclly opaatlonr i,r on. Uret
w. rLll tfy to lrrcrarle vl,thout fuprrrrtng tlrrdtfftoultl,er t n ttreLr thtot? .'ll

Ir there, pcrhrpt r ln acoctrrtebb ni,ddh prtt hrn? 8!acr
tlrc tpcclflo rolson to= lckoff t r rufg.rtLon 1r tlrrt ho 1r lootlng



31,.

for a prsrcrlptive rule whl.ch Lt lntandcd to obllgt r.rearchen
to kcep tJre enpl.rlsal rclovanoc of rhat ttrcy arE dotrrg fkmly ln
fnont of ttrem, tt la tenpting for rsoncrnirtr dlrrattrftcd wlttr
the relsvanse of nush of prorent oconolc tlroory to rny
arcertainable dmrln of obeervation to look for rcr€ ray out
along Ackoff ts ll,ncr. E\r6n Nagelr ro critloal of oPcratl'onalirn'
doer not reJeot bchavlourkn ar I nethodologteal orlcntatlon .10

Wtrerc onc of ttre dangerr of tlrlr rpprcach ln .ctonGier
appoarr to lto tr ln ttrc trnptatlon to bell.eve (uronglyl that
one le follorylng thla prrrsrlptlon by lnrBoctlng tbr ntubcrr
prosented by rome hlrtorlaal mol.urlng opcntlon, ln th. hopc

that dl.reet lndustLon from ttrc lnrpected nunbcrl rill yleld
lnrlghta, ard Gvcn ttrcorl€r r of ccono!.o eatlvLtY. onr rranph
af t51s rar tJrc Natlonel Buroau apprcaoh to bnrlncrr oryohr.

conrt dGr r f,or anaqllc, Koo5mrnc I svaluatlon of ttrir approaoh !'n

a rrvl,ew of Burngr and H,ltchcllrr "Heaturlng Burl.nere Cyclce'r

'Thc book 1r unbcndtngly rnpLrl,el,rt Ln outlook.'.thc
dsoLrlon not to urc tfreortci of, rnan I I eaoncl'c behavlour
. . .lfunltt tlre value to eoo,nqnlo rclenoc rnd to tha uatrr
of potteletc of the rcsultr obtalnsd or obtatnabla by tbr
ue$roar devalolled. " 19

Both Aokoff and t{agel clcarly re(irrtre l flrm ltnrotrrrr ol
t6aory to rtrrt frm, tn rhloh auch -btrentatlosr a! naf bc nedc

ar6 def1ncd and lntcrprcted. trlhat tJre advooat$ of otrnratl'onallnn

ln coongglor obvlourly lntond lr to enturG tJrat loonalc thcory
b€ ruade rublGct to ornplrtsal tsrtlng at I cordLtLon of ttr bolag

aoaepted Ea rcfut^ablc and henoa meanlngful l ruroly no coonmlrt
tirere dayr rould dl,rpute ttre dcrLrebtftty of e Progrruc to
carry out guoh an lntentLoho A key rtaterunt tro Gordon lctr
out the Legugr

oPor a proporltlon
olnratlon' lt murt
wlll not octoure 80
Lr nF6Eoa."5o

havc cltod alnort tny
of thlg ttetment.5r

to bG tcrtrble bY rouc PhYrloal
prcdlct ttrat eertatn obnnratlonr
Lnat, if ttroy do, ths PsoPorltlon

Gordon could
metlrod Ln ruPPort

authorlff on rcirntltttl
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That qconm.lcc doeg not tn gcnaral meot tlrlr arl.trrlon La
brought out by a number of wrLterg, the mort danaging srltl.eiaan
brlng nade by Culbcrtaon (1968) , and by Clarhron (1963). Tbs
former r ln Pert Ona noro dinctJ.y but in tlre rholc rorh by
lnplteatlon rpocl.f!.ca11y attaahr eoongrLor on t'lrr gronnd of ltr
genoral evatinunetr l,n ttre faoc of cvldenea t lrlr omntr on
"Kcllyrr conrttng"S' rrvcel a popular devlee ln roonmlar by
whlch tlro rtcrn applloatlon of Bralthraltc't srltrrlon Lt rvadrd.
Clarkro[r Ln t rorh rhlch for tomc lneryllcabh roffon appoan to
bo llttlc rold, rlmlluly epcllr out thr irrctutablltty o! nuch
of ocoaoulo dootrln r hls omrntr atre addremd dlrcotly to tlrr
thcory of €onttmr drqand, but hLr dmonatratl.on lr lntrnded to
have r ll J.ndccd lt doer have, more gonoral rpplloablllty,
Clarkrotrr by tlre rayr Bo far frm bolng lcd by hl,r orl,tl.guc to
aubrace olnretlonalt rm, fartcnr hle l&er of a propor rtnrotrrn
of rcLrnttftc ttreory to the logrleal rtrusture crpoundcd by
Bral.ttrwalts as lndccd does papandrcou (1938) .

It aPptrrt that pcopla wlro hcve thought about tlrc rtate of
nctttod ln eoonoJ.ar and havo rought dtltgrntly for gnrl,danar ln
ttto aburdant lltrraturc on rcienttfla nstdrod t Je f,ar frm brlng
attraotcd t'o oporetLonellrm tcnd rather to be ettractcd trcrdr
thc gosttlvl.ste. Thlr dors uot m€an at all tttet ttrcy rcJcot
the need not only for enplrlcal tertlng but for I flrn arltcrlon
of refutabtltty for i:lre appllcatl.on of, nroh tcttr I whrt ttrrf
rcJcat lt tlre olatn ttrat operatlonallsa crn prcvtdr nrah I
orltorlon. Culbartron thronr ltghtSt on ttre dl,ffcranco, ln
golencc af woll ar ln csonml, e3 t brtncrn ttrc aongl,dcratLonr
whlch occur to ttrore rcrl.ourly engutring Lnto ttrr rtatc of ttrelr
dl.solpll,ne r and tJrc gcncral aet of f,alth by uhleh otJrcre ar.
contcnt to porforn thrl,r routl,na aotlvitLer.

In rplte, tlrereforc, of ttre rupcrflct al appcal of
oprratlonrll,rm af oftcrlng a guarantcc of Frcleyan.r.eo or
"reallan' ln roonmie tlreory, tJrlr lnrarantcc 1r lllueoryl
thsory qonetruot€d on thlr barlr rcnelnr perlnturlly prcy to
attaekr on lte fonral r?atur , Lf lndecd lt €an !n rny cr.c
suryl,vc itc oun conc€ptual oonfurlonl and lt oarrl.erl ln tny
attampt to apply tt ln practlocr tho danger that what Ls regrrdcd
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ff 'cpirterl' ror|s oould dqrcmratr Lnto rn a$oDaolrf a36
nl.rhrd'lng Faoo.r of bltnd urnlpulrtlon of untntrrgmtrblr
ntnbtrl. Ar I prlroor f,or rny prorrnt lltl o! rooa6feJt
opliltlonaltrn srnaot bc rooptrd tn ttr grtrlotrd lonl ao
ruoh oh$p rnd .r.ry roody t r rt rll tlhrlf to b. rtfoatlur.

Thc trttr of rrbtlry tlrr coartrrctt of rommlo thrqllo
Co thr rsrl6 st obrmrtlon ranlan.
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1. 3 OESERVATIOH AI{D HTASURET1TIIT

1.31 I'Jner ts A "FAcr"?

In an attcnpt to rslate ttre logl,o of ocononis throtl to
tJre factg of expcrLonoo wo ned to be slear about vhet re ntn
by "thc factr of, errpertrnos', hov wa oal 'obto$c" thrnp and

hor nB expaet to rccognlrc I "fact" rhen ra ncst onc. Eoonoat'rtr
rarcly trcat tlrc aot of "obrervltlon" aB anyUrlng but t qult
dlnat aBf, rtralghtfonrard affalrt thry arc not alotn Ln Utle,
to Judgr by t{argrnauf l souun|-,Sl Not too lrrny caorrclrtr hevu

rertourty queltioncd Robbl,nrr temr ttho rtnplc and lndirputablr
faots of, crperlGnec' , altlrougb ceonmlrtr frcguontly dltagrrtc
on what thore f,aotr arc rbcn tho rvtdrneo of rmc partlouler
nodrl nr urdor dbeurtlon.

A3 a ttarting-grclntr tt nay be urolul Eo rcperatn out' tnrc

barlo clcnantrs hnorrl€Frr rDd tn crtmnal rorldr ln trrur
of the dLrtl,nstLon nedc by llargcnau betuccn ltt C-dmrl,n (thr
ret of mntal rcnccptr and tlrat r i.ntrroonneatt onrl r end tho
P-domal,n (rhtr:h provldce tlro trtr data of outr rtnt.tl.St Thc

t nltlal gucrtt on orn thur bG rcfomulatcd tt s "uhat oltr rtt
pcrooLve of, ttrc P-dolln?'. Inltl,allyr 'th. proo?rr of paac.Ptlon
Lnctndo ttrr lorptlon of ohangcr Ln i,nplnglng cn rgryr ltr
tranrductlon Lnto chatrloal l.upulrGlr end thr encodtng o! tle
Lupulree to praai.r-v. tlre lnfornatLon whlch thr lrytngcmatr
oonvGy about cvsntr o . 

5f,

Errcn ttrLr f,otm ol oontactr aB Day goot on to lrrPlrlnr 1r
ltmlted to r snall rcgrrnrnt of thc cpectnm of clsstrorgrn.tl'o
radlatLonr lom snaturrl arc equlppod vl,tb rcorptore oaprblr
of rcgirtertng cltghtly dlffcrant cegrmcntr of the tpcctrtu' but
ln Erneral $t arc oonfincd to a narror band of Urr tottlttf ot
aelnotr whieh eay glven phcnscnon 1; thought to br ablr to
crtrlbl,t. 8l.nsc m atr aot rgutppad to rcglrtltr rtth onr
prrtonatr phyr!.elogrl,ca1 erpabtll,tlrt r otry nenifcrtrtJon outrldo
thlr narrow bsndr rG olaarly aannot darlvr any Lnforuati.on
about nrch ovcntr rrcopt lndl,rrotlyr tJrrough thc nrdlrtl,on of,
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sqne rpparatus capable of ltsetf r€actl.ng to onergy lrnplngenents
outsl,de thlg bandr aDd rccordlng thm Ln a for:n rlttrtn the band

whLsh y€ are eqnLpped to regleter. Thur a large part of what
are urually ragarded aa "objectlve" phyaleal studles dcal wtth
essenttally Don-obeenrable entltl@tr whore praianee and

behaviour are not themaelveg obsenrcd but aro at best l,nferrd,
and ln tlre lagt analytl,r pogl,ted, by sone paroonal conecptual
agt.

But rvcn for ttrose eventt whLoh do produoc encrgy
tnp!,ngemcntg ulttrl,n our poner to rcalet€t r lt lg stlU not
clear what could be meant by "dl.reot" obscrrratlon. Forl €vQtt

ln ttre slrnplert klnd of, clementary vl,sual perceptl,on , ' .. .ffc
do not I Eee I ob$actr dl,rcctly, nor do we t Eoo I tlre rstt nal
Lnage, nor do we I sec ' ttra exat.tatlon in tlre optla norvo. At
mostr we san say tlrat what wa 'r€et Le ttre ftnal sffcct on

thc proJtctLon area of the osrebral cortex n .57 FnrUrer problmr
are Lnvolvgd Ln ctonsl.dcrLnE hon ttrc raw perceptlona are
rtnrctured or organlsed into an Lntegrated pcrooPturl rhole,
and hqr far tlre Lnfomatl.on reguLred for thlr l.s prcrent ln
ttre lnlttal vi,gual rtl.nulua. It appeant tlrat reLf-lnltlated
vlsual fecd-baoks arG Lraportant, and that tlre informatl.on frot
tlrese t.s furttrer eupplensntsd by rctcntLon of lmprcrsions frm
prevLoue evsntr r Eo ttrat we ean refer to lcarncd pcraelttual
resolutlon .5e

The next stage ln organl,alng the raw renls fita ralscr e

prObIOu Gxpresred at follour I " In rasPOnBG to tentory
stlmulation , I experience a ptivatc peroeptual rrorld rhictr lg
an lnterpretatlon of epeclfic evente l,u tary braln. Eenc€ I am

aonfronted by t*re problem of hon tlrle sersbral pattcrn of
actJ.vlty can gLve me a vatl,d pLcturc of tJre external world...
Furtber problcmr are l.nvolved ln attermptLng to trnderrtand
hon ttre braln cventg derLved from thc varLour lenlora/ lnputr
can g!,ve me not only my prLvate poroGpttlal world r but alro
erpcrlgnceo ttrat are shared by othcr obsenrcrl and whLch t

tlrarefore, I have come to regard aa nanLfestatlona o! an

external world.n59
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It ls olear t*rat even ttre simplert and ostenstbly nort
dlrest act of p€ra€ptlon already Involver elcmentc of learnLng
and of ctonc€ptual organlsatLon. When one carrLes on to
sonsidor the relation between p€rc€ptl,on and cognLtion, another
guertion Lr ralrcd; are ttre mental construotr , rhlch are ttre
cloreat wc can ooilra to p€recptual aontact vlth ttrc P-dmlin,
derLved in t@e way frcn ttre operation of thc rar r€n.e data
on tJre othemlse unetructnred mechanl.rmr of ttre nlnd r or arG
ttay lnporcd upon tJro rau rsns€ data by ths prG-cf,letlng
neurophyelologl.oal atructure of the nl.nd? Eao1ag (196{l ccuo
to gettle for ttrc eesond vlew. 9o, apparently, doca Cawa.60
SLnee ttrc way ln shlah ttrie qucstLon le ancrcred has Lqrortant
funpltaatlonr for the rray in whlnh r?nc lGes ttre relatlon brtrrccn
ttloglet' and 'fact", lt rnerl,tr frrrthcr cngulry.

That the fundamental relati.on bctreen ttrcotly and
observatlon Lnvolvce a vLew of epLrtemologv rhleh ultlnatcly,
at leart by lnpltcatlon, rsgts upon son€ prl,or vies of the
procGstos of perceptlon and cognitionr has not alwaye bren
reoognLrcd by rpeeulative phllotophenr but *o rrlters sho
havo lnvartlgated ttre pcrccptual undorpirurlnge of cpleteuroloqz
ara Plaget (1969) and Earrla (1970).

Plagct, who had been worktng for many ycar! on the study
of concsptual developmcnt Ln ohl,ldrGnr hopd that tt would be
poselble to devire a 'ganett c I ttreory of hnorlcdgc by etudylng
tt at a functlon of ltg groftfr and dcvelopnent ln the slr!.ld.6r
Hc htd found ttrat "step by step calnparLgonr of tJre evolutt on
of a ooncept and of correspondlng Berseptl.ong. o . . alvayr gl.ve
rl.ee to tlrree supploncntarlf queetl,ont. fhcge atrG r (1) lfhat
Lnformat{on do notl,ona obtal,n from pereopt.t.on? (21 Wtrat n.r
olemsnts (co-ordlnatlonr or ner propGrtl.m €tc. ) do notionr
add to peraaptLon? (31 Wtrat sorrccrtlone , rather tlran
addl.tlons, do notLons make to ttre Lnfomatt on tlrry obtaln
fron pcroeptioa?"

He thur adopte rc hle afun: "to decl.de whsthcr or not
porceptLon actrl.e'rea 't*rat lnnediate sontaot betrrcen subJeot
and object t*rat emplrloLsm has always consldered to bo ttto
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fundamental guurantee of objectl.vltyr ttrc partlaular problmr
to be tacklcd by a truly ganetlc analyrls are whotlrer that
objectlvl.ty lt bullt up or rhether lt 1r preeent frm Ure
bogLnnlng and, lf butlt upr whetlrer ttre prlmc lnstnrnant of
lts cventual olaboratlon (even Ln ttre ro-Glillsd f peroeptualt
vcrlfl,catLon rnade by tbc tolentlgt at ttrc cnd of r laboratory
experLnrentl Lt an oporatLonat or a perceptual stmoturl,ng" .62

The bulk of ttre work folloring tlrat LntroduatLon J.r

dcvoted to a ravLow and erraluatlon of a oonllderabls body of
erperlnentatLonr by hlnself and by othere r hc flnds Ln ttrlr
tlrat ttre ltnhs bctrroen notLon and perceptl.on ytcld not a

elmple llnear or rtage by rtagc progrrerslon, but a EontLnuel
progcrt of rceonrtructl,on of knowladgc, ln whl,ctr notion
and lDoraGptlon are sontlnually Lntaractlng ttrrough ooDEotJ-
notor and rapresentatlonal aetl,vl"ty. He cmentr I "!fho
problem of traclng tlre perc€ptual or Dor-p€rcaptual orl.glnr
of notLoar bcoomer muctr morc dellcata wtren tt lg conaldered
Ln terms of tttls pcrsp€etLve of continuous reconstruottona
tlran tt would be Lt conrtdcred l.n terurg of a oonaept of a
gtratLftsd msntal llfs Ln uhi.eh staget ar€ alnply auperiroporcd
on one anotJrer' .6t

on€ maJor oonclugl.on drawn by Fiaget raieea a large
doubt about ttre posltlvlrt approaeh bo thaory conatntsttonr
"The esscnc€ of ttre oporatlonal coneept of lntalllgenee ls to
nogate thc erLgtonce of any radl.cal duall,em betrreen arpcrlcncc
and doductJ.on. It congidorE eqlerlonc€ to be a progrroarlve
rtnrcturl,ng ratlrer tian a rLmplc recordlng r and dedustt on to
bc a oo-ordinatJ.on of opcratl.ong ratherllran etnply an

srerglre Ln logi,ol slnce expcrlencc oonrlctr ln aetlng on

obJests, and daductl.ve opcratLons songl.st of Lntarloriaed and
oo-otdlnated actions, thsre ls only a dl,fferonoa Ln degrcc
(furctlonally epeaklngl bctween tJrc struatures of e:tpertence
end deducttve congtructl.one .a61 But pof ltlvlan mlght yct bc
gaved, by Piagetta rlder to ttrls: t'Nevortbelosr, a rcmarkablc
oonoordanoe doel exlgt betrrcen the posrlble framcrorka r ot
r@e of ttrom, and t}e data of experlenoe t eo tbat onG oan
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arwaye oonstruct a logloo-math@atloal ttrcory of the phy;lear

phanoenon".

Piaget rcJeots the ldea tfiatr even lf PorcGptLon dtd

yteld an adeguate hnowledge of the objcst, lt could provido

a source of arr knorrcdgerfi and goes on to rcJoot t*re ldaa

tfrat parceptl.on dfies protrlda an adeqrrate knowledge of thc

obJect.66 Ftnarly, ttre cxahangGr bctrean subJact and obJect

are not rlnply a matter of paceLvely reeording lryrrelllonr
frour obJcstive reartty, but ttre rerurt of purpotlvc actlvlty
by ttrg subJeotr nrn ttrs cndr the relatlve adequaoy of any

Ilera.ptlOn tO any obJect dcpenda on a oonlt'rustl've Pfo(!e!3

and not on an tmedtata contact. nurlng tlrlg oongtnrrotLve

proaess tlrc aubJeat trl.es to nalce ure af whatcvcr LnformatLon

he has; lncmpletc, dafomod or falrs a5 tt nry bc ' apil to

bdrd tt lnto a !y8ts whl,ch cotrtrGaponds ar nearly at poar!'lole

to ttre ProP€rtlcg of ttrc obJaat. IIe can only do tttls by a

mettrod whLch !.e botlr cunulatLve ancl correstl,vo, and shloftr ln

pcrcaptlon, ie baged on dccentration or on a eonslderatton

of, ruoo€'s!.ve oentratrong rtrrch eoncot ons anotlretr | t
deforruations .'67

EagLr boglna6g r!.th an extenllvo cr!.tl'cal sunlcy of, the

develolment, of solence, frm whlch he flnds oan I'ntfunate

j,nterdepandence betnrecn obrenratlon and ttreorlr, n,h!..,h has nff

baen f'rt*rcr lllunlnatcd by ttre reallzat!.on ttret obscrvatLon

ir alwaye condltioned and dl,rooted by ttrs operat!'vc eonocptual

sehGms'. Thls readr hirn to r.nvest!.getc per'6pt1on aa a 
'outrce

of enp1rtoal knowrsdga r r'd ultrruatery to "a!rGs8 tba clal.m of

ecLence to bc knowlcdgc of the real rorlcl and cnarnLna tbc

nottong of obJeatlvtty as attrtbutable to golenoe and of

realLty as lmputed to ttre world lt gtud|e 
"n '69

Ba beglnr hlg study of Perc€ptual Pros€8act by arklng

sJ.milar gueetlons to tlrose of pLagetr oRd elthough drart'ng

upon dlfferent rxpcrfunental rsporrs arrl,ves at nueh tjhc sarur

aonalu;Lotr?o on whtoh he coment'r: ulf, rclcnttf,tc pro'cedurc

ir onc of evolvj.hg I teettng and erttbllehlng hyPottrctet ' tltc
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vlew ttrat t*re touchstone by whLch ttrey are tagttd Lg letlt€-
perssptlon must be slgnlftaantly affected by tlre dLroovctAt

ttrat EsneG-IrcresFtlon Ls ltself a proc€rs of fonnlng and

terting hypotlreces a .7 r The close correspondenac of, EarrLl I

argrncnt wiUr ttrat of Piaget !.e ghurnl G.g. by hic dtraursi.on
of ttrc rclatlon betrreen pcroeptJon and prlmltlvc rentleocG I

and hls denLal tlrat lnferenc€ Ls marely tlre tranrtomatl,on of
;ontensss or fmulaa l,n a deducttve Eyst€n.7t

Ee findsr tB doag Plagetr tiat nobsanratton Lr alrayrt
ln lts csmonctt and moet cvaryday foms. . . . gnrarltla ultoD a

soncsptual Echc,nr". But he goos on to make a furttrcr oonntstion
whloh lc not found ln Plagot,r "It lc, thonr Ro wondor that
we found, whcn we examt ned tlra procedure of rcl.entlltr rnd
ttrc course of sclentLflc revolutlons, tlrat obrenratlon and

ttreory were lnacparable and Lnterdependent' .7 ' Only ttre
mort vllfully obsti.nate unplrlct rt could Lgnorr ttre ;rrbgtentlal
donbt tjnur raiscd about the rfuamedlaay' and 'obJcotivltyr of
obscrvatlon, a ftrrttrcr tnpltoatlon of shlob le a weakenlng of
ttre d,irtlnctlon betwecn tlro laboratorT rol.cnocr and other'

fleldg. AE Eochbcrg cmontn: "One rseurrlng obJcctton to
ttre rtudy of most of ttre phenoncna of gocl,al pcrocptLon k
tlrat they ar€ so olearly ttra reault of LearnlDg. lBhe samG

argunent would have to bc nsde about ttrs PcrecptLon of phyaical
obJects and eventi, howcver."71

I{hen we laovs frmr conglderatlon of t}rc prl.vate Pcrceptull
world to our knoylcdga of an external or 'ptrblleo world'
we flrd ttrat the I extarnal world' ie ltrelf a conEtruet.75
Aasociated wLth tjre develoSment of a conccpt of an r external
world t Ls a dovclolment also of aoet al intcractionr , attltudol
and motivationa.T6 Ar wLur ttre tnltlal conceptual dcvclolmc[tr
tlreeo tr€ not dcvelopsd ar a regRrable regrnent of aott'vl'tY,
but atre elosely bound uP wl.th phyllologtcal actlvl' ty.77

Ac ttre learn|ng procass contlnuco r the chtld bcglnr to
tap the lntrorttsd gtock of, lnformatlon, rhlch I'neludsr not
only I fasts t of E61na eort but rosl,al obeervaneGa and attLtudQJ s

and also !.noludeE tho aequict tLon of the gehcmttr or organlrl'ng
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oonceptrral apparatus of hls lrturredlate oommuntty .7I Ttre rohemata

so trangmLttcd through roaial Lnteractlon (lncludlng formal
teachlng) are not neoossarlly transmLtted Ln unnodtfled forml
tlrere are logrcr and dl.rtortlone Ln transmisrlon, and for tlro
to be reoel.ved ln any meanl.ngful way ttrcy have to be Lntegrated
lnto tlre rohemata alraady available to ths recel.v€r. But all
Lnfomati.on transnltted ttrrough goalal interactLon earrlat
ranotlona on tha sehemata enrploy€d, more srrbtly ttran tlre dLreot
physLeal penaltLss arlclng frqn bad defects Ln clementary
perccptlon, but equally cffeetLvely.

To the extent, tlrcrefora, that eontact wtth t*rc world of
prrbltc knowledge Le nade, lt occurs rnaLnly through social
l"nteraatLons whLctr glve a def,lnl.te dlrectl.on to tfre organlslng
and lnterpratatLve sshoata whlch aollactLvely defl.nc what

vlew of ttre world Ls adopted. What, tbarefore , La a t fact I I'r
not a uattor alonc of, ttre dlrect trangaetLon bctneen tubJest
and obJeot (or observcr and obeervad) but Ls alro a tnattcr of
ttre gocl.al odmunLcatione whlah shapc and dlreot r*lrat vLes of
ttre I faotc t is to be taken and, for eouplax evente , what ia a
I faott .

$lhcn the fleld of anqul,ry lr a htghly organi;ad on€ I E

student of ttre fLold uuet aaqulre the aceeptcd rohcnats ulcd
ln ttrat f leld 1 Eocordlng to wtrtch ths technteal tcrrtr and

rclatlonr of ttre fteld ar€ onacived ?nd ttro I facta' of ttre
fteld perccl.ved, b€fore hc 6an aegutre any of ttre tknffn factlr.
By tlre ttrne he hag arrLved at tlre stage of hnor!.ng I facts I

about aconmLc a.rttvl,ty, he has already aequLrcd a oongldcrable
rtsucture of achcmata ln termg of whl,sh to co-ofdlnata and

organtae hlg r6spona6a both to hts general envLronment and to
hts epeclal envlrorunent aa a studcnt of ttrc fletd. thc vl'cnt
ttrcrefore, that ultLmatcly objeots ruah a3 ahatrs and tables
whlclr.ar€ takcn a! tomuonsenae obJectsr , and eonrtruots ruoh

ar G.N.P,I do not dlffer ln statug r,Lngc botlt aro oonttrustl ,

hag to bc modLfLed by the v!.w ttrat a rtudent tral.ncd ln
Ggoncmter has usually learnt to treat G.N.P. at a e@onfGntc
obJcot ln exaotly the 6rme way as he hag learnt to trcat cheLrt
and tables al sommonaente objeets.
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Ttrus , lf we are to draw a lLne betrrecn ttre C-doat n and

P-dqnaln of economtcs (to apply uargenau I I tern) Urcn both
coilmona€nse obJeste and economj.c obJacte murt be on the tane
sLde of tjro lj.ne I el,ttrer ttrey are bottr to be treated as
per<lepto, or lfrcy are botlr to be t-reated as oonceptl. If on

tlre ottrer hand we take ttre vlew on tJre groundc suggolted abovc

ttrat no sueh dietlnotl.on can be valldly nade ln any way Urat
would retal.n a P-dqaaLn of ceondolc evente, then wtrat would
economl.c ttreorles have as ttrelr subJeot-matter? CertainlY,
tt ts hard to ace what we would mean by 'tegtlng hyptlte3es' .

Nqr, to ttre extent that ttre dktinetlon bet;rreen unteatcd
apcculatlon and oonJcctursE that are submt ttcd to the rirk of,

refutation Ls a rufflclently powerful ornranlcLng or oporatlonal
tool to economicg to be worttr retainlng, sme meanr of
dlstinguLehl,ng betnrreeri t*reoqy and obaernration ln eoonon!,ee

necdr to b,s found. But elnce ttrcra ls no ground for fuPlloltng
ttrat ttrore Ls a url,quely oomcct plaae to draw tJrLr dkttnctl,on'r
preclsely where tlre dlvlding llne 1g to b€ placed beomes, not
an obj,eatLvo natter to which an answer can bo unlquely aroartal'ned,
but a matter of, shoLce or cotrvention.

one srl,terl.on for plaolng tils dlvldlng ll,nc ie alreedy
given by ttrc accepted pararllgnatLo stnroture of ccononios;
since wttfi a diffcrent paradigrnatlo gtrusturs rc nlght well
choore to draw ttre Line in a different place, a dlecusllon of
what are to bo taken as tlre faate of tlre fteld of enqulry
turne Lnto a diraussl,on of ttrc paradLgmt whlch deflno rbat
tlrore facts are to consist of . Tnlg does lead to onG hlghly
lnportant aoncX.usion. Since tlro t factl t agal.nst rhtoh
aonJesturet are teated are a congtruat of the paradtgn vbldt
deflneg tJrm, ttre paradlgnn itssH aannot be nodlftcd by

cmparlson wlttr ttre |faotat of son€ ottter paradtgrur rurt'crr
gu!.table tranrformat{orur betscen ttre tno paradlgE oan be

conrtsuated. Thig 1r obselwable iri some developmentr of
lcl.ence, where ttre NupercearLon of, ttre old by a new paradign
fre.g'ssntly takse tlre form of provLdlng norc general oonrtruatr
frqn wtrLoh tlrs old eonstructr can be derl,ved aB epecl.al cagat.
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ThLs pol.nt Le pnrcued Ln sectlon 1. 4 belw, but there are adta
nl,nor aonsequ€noea of the vlen anlved et whl.oh may be recorded
here.

(11 Pure op€ratlonalismr aa ylth other fomr of
enplrlsigm, oannot be rasoncllcd wittr tlrc view
arrlved at of Ure peracptual basl,s of cpLstrnologry .7I

(fll Tbc crude fonr of enplrtsl,em whlch, rtghtly or rrongly,
her been attrlbuted to FrLednan, cannot bc reoonotlGd
wlttt that view eltherl but Robblnrt approaoh oan.
Thl,g doeg not entaLl ar a logl,cal oonscguGnoo that
FrLedman .Lg wrong or tlrat Robbl.ne la rLght. But lt
doer ralre a presumptl.on in favour of RobbLne; ln
ehortr Robbl.ne appaarr to be on fLmer ground than
Frledman bceauge Robbl.nr I approaoh Lg alorcr to tho
way Ln rhl.ch w€ do oms to thlnk about ttrc srrentr
of tltc sxtcrnal worldl GVGn, pcrhapt, th€ only way

ln rhLch wc Ean thlnk about them.

(ttt! Doubt har bcen cagt on tlrc lloal,tlviat framerork ln
lts rlgld soparatLon bstsarn the proposltlonal oalculug
from rhLsh hypothcrGB arG foemed and thc obrernrabler
agalnrt vhleh hyBotJre3eE are tc:trd, elnoo that rould
lnply a dlvorae batseen dedustlon and persoptlon wh!.ch

nor lcsml lnadml.rrlble . But a plaee can parhapt bc
found for ttre frameworh ar a mctalangnrrgo ln whloh
tlre eqnponcntg of, partloular ttreorlce !!ay bc analysad I

and, beyond a ecrtaLn polnt ln coneGpturl organlcatlon
of a gl.ven fleldr the roprerentatl.onal procestf!
become nore ovcrt aad may ncsd to b€ moro crtcnrtvat
tlrere BGenrs to bo ao rGason why ttreLr eontrollGd
sxtenrion Eray not for a rhlle drar upon thc porltLvlrt
francsork durlng a pharc of tcmporary sonsentratlon on

rspresentatlonal actlvlty at euoh r 18 part of ttrs rcra
aomprehenrlva proocsac! of oontLnuLng rcconltnrotloa
Lnhorent Ln cogrnltivc-pcraeptnal developucnt gsn€rally.
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Lr't2 loleasunEfiENT

ft is euff,t cLently obvious fron tlrc foregolng tbat
meaturement lnvolvee sone prLor concreptual eohma r rnd ttrorc
1r no need further to belabour the polnt tlrat maanrrencnt
reguLres prfor deflnitlon of rhat La to bc mcaaur€d. Hrt hor
can we be ture ttrat what Lg dcfl.ned and rhat La meattrrrd trc
ttre tan€ trhlng? Flntr r{6 nccd a gufflcltntly prectcc
rlnoLfloatl,on of tlrc oharastrrlstlc to bc ncarurcd, f,ormulatrd
ln netrl,aal terus (tunctorsl r liks t lengttr (of, r ctr[. I I rttenlrcrattrre (of r degrrcerl t, eta. Sush mtrloal tsrurr. or
fturetoa3 e have Urrea emponcntr: tha namr of tdra oharastcrl,rtl,o
(lengtn), ttre Puro numbcr (rl and the amoclatcd dlnenrton (m, | .80
The puac nnmber may bo of tzlre fotar r - 11 or I s r t b, or
P(t 3 t { b) r o.

Wttb noat rlmple oharactarletlcr thc asrociatcd dlnonrion
1r dctcrml,nsd up to r llnear tranrfomatlon al roon a! one
knowr ttra sbaraatrrlatio I ltr unltr (m. , Ln. 1 ft. ) end ort gln
(Otl may sttll ncad to be rpacl.ftcd. tfltlr tlrc oorryound
sharastertrtlos frequently ured Ln Gsonqnlsr r tlrlr lt not ttrr
ealo and cvsn noro oare 1r needcd ln dcf,lnlng thc funstorg and
the way ln vhl,oh tha mearutrlng operatl.ons have to bc oonduotd.
Anottrer coplLcatlon 1g ttrat the cmpound oharaaterfutl.Er of
eeonmic cntl,tt et fraquontly dcfy unambt{ruour ldentlf,laatlorr
orylng to laeh of hcrcganeLty tn ttrc obrerrrabler or to lnprccl,re
fomulation of thc thaoretLsal tarcur. tI

Onc requt rmant of deft nltl.ona le set out by Cavr r oAn

laternal deftnttl.on lr any rtatuent rht oh rets an entlty ln
unanblguour relatLon rltlr one or norG entLtlar of tlra rmG
group r and an enternal doflnltLon i.r any rtatenant whloh ratr
an GntLty Ln unanbtgruous relrtion vltlr ons or noao ent!.tlca of
anothcr group. The word unamblquogg maanr not lcrely that ttc
f,om of tha rolation ghall be unanbiguout but tlrat no othcr
cntlty ahall enter lnto ttre Nrm€ relatlon wlttr thoac to rhleh
tlrs detLnod entl,ty i.r rclatad by Ltr dcfinltl.on. a82 8lnoe, ln
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Ltt oontcxtr tJrl.g daflnltlon of dcflnltioa is offcred u an
alternativo to ttrs sonrtltutLva/ogruretl.onal di;tinctl.on, lt
mugt b€ ncant to apply to all termr, whetlrer they arG
ttreoratl,cal or netrlaal.

|ftrc view tbrt Carr takor of t*rc eonncstlou bcbrcen tlra
oglrtoal and tlra tlrooretlsal lg rlmltar to thrt trtra above
Ln rcotLon I.311 hc rcgardr norrurarrcnt, not at I L|,il bctrrccn
pcrocpt |nd ooncopt, tr t.largcnau eplreer! to bc dolng, but ar
oa llnk bctrrccn phyriar and mattruatl,or'.3t &rt rrrc on to
rot, accordtng to ttrc porttlvlet vlcwl ! divldtng llne bctrccn
enpl,rloal obrcnratl.on and tlrcoratleal dcdustlonr Clrr I

defi.Dt tdonel rcgulrcnonts would rtlll bavr to hold, crorpt
ttrat ln thLr safc ono vould havc to apply thm rcparately to
both mpt rlcal or ucalurEnqnt tcrna and thcoretlEal tlrul,
bel.ng thrn further roqulred to rlralfy tlre rulcr of Gorrier-
pondcnoe ltnlclng caoh obrenratlonal torn to l con.lpondl,ug
tlrrorctlaal tctr (tnorrgh not vl.ee-vertel. gtme Cavr rGlll
requtrcr tlre natlrcnatl,arl fomuletl,on to ba roletcd to tlro
langruagc of ordllnary rxlnrlenoG tf tt t,r to hrvo any nrantng,
hc aannot bc arld to bc naklng tlre pbyrloal, ontltl.u eoarlgt
of nunbrrl.

Ifc appear to havo trro naJor tarlcr ln oaornt.a !!.muailantr.
fn the flnt placc, lrt ut ruppolG that our norlurlng
operatLonr ytrld nunbcn la tlrc f,om a r I r llhcro orn ba
gubrtltuted ln tbo tlraoroti.oal prolpritlonr sontalnlng r to
yttld, ln eonj.unotlon rLtJr otlrer nroh ntnbcr-gubltlh,rtl.onrr
nrncrleal trutologLer. But thry do not tJmreby produoe ra
rgonmlE atatameat or pleoc of Lnfornatlon, ln tlrr ebruoe of.-l-E

mSnrate and omplamntrry rtatmcntr lntcqrretl,nE ttra la
eeonmie tomr. Ar Cawr pute the nattrr Ln rcgerd to phytlot r
iPhl'rl,Eal propcrtlce r rl a group, mult hevc tlrrir own llnh!
rl,th t.arc crprrhaoe, tnd:trnndcntly of tlrc llnlcr bolonglng
to natlrcuattsal proprrtlorI and olcarly, rlnoa nselurmrnt
leadr flnt to thc nathoatloal, lt aannot provldc a dlrcot
path to crperloncr. . ac I
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In tlre reoond plaoe, fmeaaurcmGntrr ln esonmi.es (ac tlre
tGIm Lr urually ugod! fregucntly ylcld, inrtead of the
def,lnltc nnnbcrt t3 r - 11 a rcruX.t Ln probablltrtlo fornr,
F(t:3 , / bt - or TekLng frqn f:hla somc derlvrd valua;, ws

nay use thl,s at ttrough tt w6rs a dcfl,nLte n€alurmont cquivalcnt
to r . I I artochtl,ngr rltlr Lt a confl.dcncs lntrrral dorlvcd
frm tnrc probabl[ty o of r falling wt.tlrin tlre oloeed tatenral
(arD) r and aoccptlng tt ln any car€ a! oontlngent upon oertain
condltLont bol,ng net Ln reepect of th. unexglainod rcrldual
tetn.

Suclt noalurcnrntr do not rrlrc baaaurc tho svrntr narurd
artr thought to conrlrt nsoGrsartly of pro€srtar ooanrrlsg
rtoahartloally (1.o, lndetornJ.natolyl ln tlrc rcal rorld, but
arlrc f,ro a varlety of opcratJont perfomed on date alrcady
oolloated r ln rtw fotr, a! defl,nt te nr&borl. Eoomatrl,gr Le

not urually consarncd rlth mealurouurntr dt rootly on troonq{o
evontl , but wlth furthcr natlromattcal opentfonr L.c, deduotlonrt
pcrtomcd on rush magurcd numbrrl. It aleo tend: to eonccltrats
attcntlon on the propertj,cr of ttre puac nubcrr 1 ncgrleottng
cl,tlhcr tho dtncngLonr of tlre firnstor rcloEtcd for tlrs lnltlel
m.afurment r or thc rclation of thtt funotor to ttrr tlrcoretLsal
trrm of rhLsh Ura nrrmber Ls eaid to oonrtttute r rvaluet t both
relrcctr of tlrc nrrnbcr uG takcn for grantod onco tho nnnbcr,
and tbe labcl attaehsd to lt, are knffn.

Ittur eoonon trl,cr r evcn tf oDc oould mcanLngfully rpcaf
of r ltnk brt*non eoonml,a obrernratlonr and tltc tdrcory, eould
not ltrclf olaln to provldc guoh a ltnk. ft 1r not a Droocrt
of, n€a.urmsnt, but a part of ttro dcductivr epparttut of, tlrcorlzt
and Ls naanLngful only rhen eonrldrrcd Ln tha oontcxt of thr
roet of thc oonc€gtual and deduetlve apparatur.

Conrldcr, for cxanplc, the Lmportant set of f rtalr
varl,ablca. Thcra aound, and arc trcatsd ln neny thcorotlaal
proporltloar r Br ttrough ttrey w€re rnsont to have Uto dlnrnrl,or
of phyrlcal (ar opp,oscd to nonctary! funototrr c.g. rctght (of
r lbs.l or oapaot,ty (of lcrt.-hrt, ) i tlre aEtual neaturtng
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o1l€ratJ.ons !'lcld suncthing entLrely dl,ffsrent, rhl,oh ln {tg
sfunple;t f,orn ir I yelua of ealea at eongtant prl.ace (of r
dollar;/gcLaa dcflatorl t. E'reguantly ths ratlonale of traatlng
ttrc onG at Mrrturtng tlre otlror rects lnptlsttly ullon lona
unlvcnal oondltional of ttre for:nr "!g tlre ffum (lndurtry,
cgon@y) tr ln egulllbrlrn !bgg..oo..r.....'l wtrere thc
oondltlona lpcclft€d Ln the anteoedcnt fall to hold f,or tSc
dmatn ln rhloh n€rfurwnt ls nader Dothlng crn be caid about
how tlre ntmber obtal,ned by netturment relatrt to trbc SrcoretLoal
tcm Ln Ura abrcncs of turttrer cnguLr1l lnto the ttrcoretiaal
bagir apon vblah tht nsasurenent lr nade .t'

ffrw ooon@otrlorr to far frm provldlng a ltlrk bc6rocn
dcduotloa and obrenratlon, ltrelf rcgulnr tha prl,or cgtrbllrtrnont
of rush a sonncotj,on tf lts retults are to bo !.nteryrcted.

ft rould bG prcneture at thle poLat to arscrt tbat ttrc
fal,lrrre to rpcdlly d!.manrl.sng of tlre varlables ttrclt pronldu
a 3ourcc of .trror, altlrough tt door lndl,aatc a gansral sloppltrcrt
of proocdurG, Elrerc lr, of oorrnar orrc genuLncly dlncarlonlrer
nrnbrr r llnoo eny tcra oxprerred al aD elertLelty lr by
oonrtnretJ.on dtncnslonlcra. On enqulry, lt turnr out t}rtt a
pricc lndox of tho lreplyree fom le dincngLonlctr provLded
that the rtnG oomodLtLcr arG ugsd and prwldcd ttic.t tlrc
monctary rtandard can itrelf bo aseountod forr vtrare the lndrr
t trclf, dorr not provlde a usaaure of varLatlon ln ttrc nonetary
Itandard.t6 lftre term Rou cmnly urcdp 1.c. tncalurocnt
at oonrtarrt priaceo 1r tlrua r rearonably good dersrlptl,on of
rhat lr bclag donc. The aeoura€ry or approprtatrncer ol tlrc
dcflator ured 1r a dltfcront natter, but ralrcs no nar problenr
that gnople rbo urc drflatoru rre not Ln genaral vcll rrtre
of. The ur. of .ooountLng-typa relatl.oil ln lnput-outtrrut
analyrl,r nsrltr oloscr attcntlon to tlre dimcnrlonr o.C, tlrt
tarme rhlah wlII bc glven ln duc oourrc (fn Chaptar I bclor).

llhe fundanenttl problcn t a rtlll ttrat arlrLng frm t
eonfurfon bcttrEen tlra matSenati,oal f,ormulatLon of a relatlon
and lta rqantl.o lnterTntatlotr. lltre praotl,cr of nanl.ng
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vari'ablce Ln tarms whl.oh, whLle ueed Ln the equrtlons neroly
as ldcnt{f,lara, carrl/ ttrrough to the eonslusionr thcl.r ordlnarl
nean!'ng ln the Engltth langruagar anggerte ttrat thc rtrlct
relatlom of ttrc nathonatleal foruulatl.on hold for any
oollactlon of ttrlngr ttrat ean be brought rltbt n Urc looecr
dof,tnl,ttons of t*re temr Ln ordlnarl' langrragG. "Invc.tnenttr ,
"ravLngt't 'lncmat aad "rxpendlturetr tr6 but r fm (- tbough
ocntrally lnportent onor -r of, the tsmr to uled.

For enangle r rhers I ravtngrs I and t lnvcltnent' lrs hcld
to bc ldcntloal' thlr drrlvcr f,ru tlrc follorlng proosrf of
dcflnlttonr durlng a gtvcn grrlodl E not tohl oC goodr and
lqrvlceg have bcen produeed o\rer and absne thet accdcd to
naintaLn ttra erlltlng oapl.tat etostcr a larEo enbeot of, tlrlr nct
total har bcon rrgcd Ep r tarucd t eonttnptlon I t tlro rcrj,due or
eotphncat har bcrn ravedl l.o. not urcd upr anal hcnce lr f raal
ravtngt' i but cgrrallyr ttre trm. omSllenrnt uay b. rald to havc
bcra an addt,tlon to {:tre effiunltytr rcalt}r, and ro t,r tnal
Lnvgttssnt|,

*1r1r rtl.at"Lon rry bc ertoadd by tfrt Lnrcrtlon of tsnl
for gorrurloont ard forcl,gn tradc, but tlre sourte of thc argrurnt
reuainr t{re !ane. I Inncrfuntr 'tbsr doflncd hac thcn to br
relrtrd to productlon, rhLch trngltcr that lnsrcrnantg to ttrc nct
Itools of goodr of all kLndt b€ trcEtcd m lncroratg to oapLtal
(ffred and rorklagl i.ar !! addlttonr to produotlve cEpttel Ln
a phltrloal tonto. But when tt cmos to naarurlng elttrar
I cavt ngt t or | ,lnvre&nt I r ttro lnpocrlbtltty of rorrurlng I rsal
lnvrlhcatr oa tlrr trrn rntlty in ttr gulrt of, rrcrl ravLngrl
lcadr to a norc genoral lcaroh for rullrogratcr aerng obJoetr
regarded ln loonr uragc as rlnvortnentt , 1.e. tnoroontrr ft
thc f,ltm or tndtvtdual lavel, ln artotr. lilhorc Uro Eoarurcncnt
Le not eonduot d oYGn at tlrc miero lcvcl dircotly on tlre
phyrleal arrctg, but urot a8 a nrnogate r@ sollcstlon at
rcnrtary values of ugctr (at conrtrnt, prl,oarl tlc oohncotl,on
bctucca f lnvclEnrntr Ln thLs loorc rGn!. arrd r inverlnrntr rt
ttrc rlgld foruulatl,on of, tha Urcory rqulrcr tt bccosr
dcaldedly tenuour. Tlrc porltlon rlttr f tavlngrr ls GvGn uorlc,
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elrrce attcmpts to ncaturo raving; Lnovitrbly have to deal wlttr
holdLng: whlah largely oonrlrt of flnanol.al areote I rhotr
conncotton r*tfi trcal savinge I is not ncrrly a nrttrr of
dcflalng tgrmr but regulrcs an entcnsl,vc EhaLn of rcaroning
about,sggslmtg prooerlc!.

Shl,r docl, ln fa.ct, turn out to bc goncnlly t$c gar.t
at trcart tn urrrroeeonmlGso lltrc neerururnt of rroal vrrl.rblelt
tnlttallf at surrsnt prl.oce ncods a rtatoent of hor ttre
I rcal rnrl,able I of, the ttrrory relates to ths varlabls mraeurcd
tn mnctarlt tcrmr rhlctr 1r ured ar datar tnd t*rl,r eaqnot ba
doas rithout egnlX"LnE out ttre proocracs thrcugh vhtah mnotary
aotJvl,tlag glv{ng rirc to mnatary rocordr malre oontnst rlth
tlrc real proeecfc. of Ure t*reory. The uso of dof,latorsr whlla
t,nnoouoru ln Ltg ain of oorroctlng for varl,atlonr ln the
nonetary etrndard, oannot provtdc any rubrtltuta for an aooouat
of ttrsac proacrrcr r

'lf,trere is smethlng to be ral,d for tldytng uD proocdurcr
in anplr!,oel analyrio, Tlra rpcclfloation ol dlnrnalonr vould
reduce tom of tlrc aloppln rr ln tlrcorctl,oal dl,rouretonr ttld
ntrght hava lm€ valuabh Lngl,ghte for ur, altlrough dlrcat
neanrraucnt Ln phyr!,cal tcrmr prcr.nto ttr oyn prSIcna.ST
Thsrc lc alro a sale for r€sogrnlrLng t-ho oonorptual and
moaruraucnt problgr ln thc data by nLtlng donr ruch nunbcn
er GNP rlttr an asroefated oonfld.ncc lntcrnral, whlcb rould
grcvont rm of, ttre nlau:et that Dlorgenrtrrn rar tatrklng about. tl
Brrt lt Lr not caough Urat tlre problcns of thc dltt bc tectlcdl
hqrlvcr rcflnod ttre data, unlcll rc kDtr hw tt rolatce to the
tcrnr of ttre tlreory ta vhl.ch lt ls lntarprctod notlrLng oqn

be nado of, it, And Lndced, unlegs ttrr thcory ltralf oan

rpeolf,y preeieGly what rortr of obsenatlon are gernans to
lt, rhat could rreftnancnt of thc dataf nren?
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1.4 THE DEVELOPI'IEI{T OF SCIENTIFIC THEORY

1.41 Concepr AilI) ExpenIMENT IH SctEt{TIFIc CHEilee

Itrc qucrtion 1r ralgad of rhat acl,cntlfls edvanoc eotually
conrlrtr ofr end hor lt heppcnr. fhlt quettlon Lr reLrcd I'n tbc
tLnt plaoo by tlrc faet tlrat coonm!.rtr thorclvu of,f,cr
program.r dcrl,gnrd to Lnprove ncttrodr of tngul,ry ln caonol'or
on the groundt ttret "ttrlr Lr tha way ttringt an donr ln Solonos'.
TtrLr llnc of argirnant Lr rqlllolt ln, t.g. FrLtdurn; Stnurl'ron
end Gordonr dl,rsurrcd aborc, elthough af tt apprand ln Srotl'on
l,I rrrah cconont rtr frcqucntly dtregrec about whrt prlc!'rcly
ls tolcnttflo nttrod. E noo any drrblournott about ttrdr olalq'
to prcrcnt tn acsuratc vl.er of ScLcncc ref,lectr elro on tho
argrumntr for adoptlng eny of ttraLr program.l, end thur nly
reLnforoc any dorrbtr about a profforod progrramc alreedy
prcrent on othcr grourdr.

But ttrc quutJ.on har alro bccn ral,rcd in t dlftorcnt and

nore fundanontal ray by tlre dt eounlon ol Stotl.on 1.3. It
obrcrvatlon arrd neafururrnt arl,ec lrm and ar€ oontLngcnt uPon

prl.or tlrcory, and tmrc partloularly tf ttre obrcwatlom end

mcarurrmantr wh!.ah would refuto a tlroory arc Prcforlb.d rltlrln
tbc temr of tfue ttreory and ltg oono.Pttral etructtrrc, hsn oan

a dtff,ersnt conoeBtual rtrustr,rra ever ovcrtJrror tnd rcplaoc
an crl,etl,ng one?

1,6t gr look agal,n at tlre nl,oe, tldy vlen lrlcdnrn hrt of,

hw engulry ls oondusbd ln Solensc s

"ThG approach ttrat Lr rtandard Ln ttre phyrlaal rolrnanl
ls to uss ttroory to derive gcn raltrattont ebout tlrc rcal rorld.
Thc throrJ.rt rtarte wltlr rmg rct of obscnrod and nlated faotfr
at full and oqnprohcnrl.vc aa porrlblc. Ec roekr a gcncrill'zrtioa
ttrat wlll cxplaLn thero factr....f,c tcstr ttrlg ttrcor1 to natEo

autr. ttrat tt la logloelly eonrtrtrnt, that ttf rlenrntr arf
ruleaptlble of emptrloal dctcrmlnatl.on, and ttrat ,'t 1111

erplaln adequately ttre faotr ho rtrrt€d rltlr. Eo ttrcn 3|ekr
to dcduoc frcm hlr ttreory factr other ttran tlrorr hc uecd to
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dlrrtve lt rd to shrah tsmr drduatlonr egrlnrt rrellty.
qlPlarlly |lna drduocd I teotr I cilrrok end other do rctl fo
hc rcvlrrr hlr tbrorr to takr roootrnt o! tb. adlltlonrl trotr ..0|

Itt'.dnn 1r aot elonr fn brthvfngr or tt turt ruggrrtlng,
tbrt lohntttlo rqut^ry drvrloXlr W ttdnotlvr Ernurllnttou
trs Srtsrtd tretrr ud lndocd to oilon tr tlrlr vlcr ttrrt
rufprr nar fryrflrdl to drlpunor tt ln no unoctrln t rlr .'o
hC rt lotrtr tt, Dry bf rrldr rGlrntlrtr do nut thtr thslrr
Go thr tilt' rnd lbfprr otrtrlnly rrqutnd of I prtD.r rtrndrrd
of lavutigatlo thrt throrhr rboulil b. rublot al to rtrfr ln
tbet f$Dts pnd,totl,oar rlrautd not mty b. rcfrrtrblr ln prlmLph
but thrt obrrYatl,onr rntutlng tba rbul.d b. rottvoly rougrbt.
Crllf.o ir I lnpulrr rl,tnmr orll,rd to rr[rynrt I vl,rr of tb.
gralnrnor of oh$wrtl,orr ln rolrner, W !r!r lfortbrlD rl rrl
rrrqrlr of obrrrld umrllm eerttru doubt on rn rrtrtlnE
tjrrotltrtr and br llargnnru, rfro eorpbr hh rltdr trrrto lt
cnugrl|r of otrtrndlng prrott tlsncrr *oro 'rlgalflorno llrr
Dot ooly ln tholr dl,roovrrlu but ln thrlr rdogtta rnd
Iotuilrtlwr of I illr ntbod ol phyrlorl rttrerah, tb. rthod
o! ooatrolld crprrlnrntrtlonr.ll larrgtnrn' tD otttag th.
lrmur lrrllng lltlrnr eryrrtnrrtr ir rrnd to smrat tbrt
'thl rtnagr tllfirfl lr Grll,borr ntlcrns. rbout ttrlt Elttar',

Gallloore nttcono. o.r!.r to b. rtrmgrc tt sdlofl
aeoouEt l| to bo bclltrfdl outlng doubt or th. ntolr cpl,rodr
rn! the tdrsrlr rhloh lt 1r eCvtnord E rng4nrt.r hr rccm|r
tbatr

rnro ottrrr rol,cntlrtr r Olcgo corl,uoo Ln 161f rld
Ylncrnrlo Renhrt ln 16f1, dr.d roturlly rrtr rnsh rrprrtnntr
lru tho lrrnlng t!or.r, ud thcy founl Urrt r.nrn d.th bo{!,ta
of tbr rlnr natrrlrl tbr heavl,tr rclght nrshrd thr grounl
tf.antr Lr, Urcy r.rG dsopp.al frm I rufllelrnt hrtgbt.' ttttr
nrultr dlrlfrmdr but Rral*l nrbsl.ttcd hlr ruultr to
crlllror rlro 'hrd oolrc t€ trluc thrt rll bodl,rr of rny trtrrlrl
rould frll rl,t! thc rerr veloelty. uatnprcrted by tbo
dfuegrrqat of eryrerLnrnt rlth tdrrory, Clll.lro nadc ln
abrtnotlon trm rylrlorl actrnllty rnd tald thrt th. tlrocy
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applled to frce fatl ln a vacuum.... It har long ecalcd to be

porrlble to rcgard the Loanlng Tsner expcrlncntr svcn

supporlng Galtleo nade lt, at ln any lentc anrol'elr or cvGn

n€w. n9 t

Frm the lntcrnal evldensc oC Gall.Iaort orn arguuntr9f
and rt thout havt,ng eonrulbd oontenporan.o'ut hletorloel
rtoond, it ia hard to bellevo that Galllcorr cxpcrl"rrntr
soro not largcly r tlought rrperlmrntr o. Ttrey oarrt cd

eonvlotlon to thr ertcnt tJrat they oflcrtd dcgarlptl'onr oE t

and cxplenatl,ons of evcntc arLelng fron; the propcrtler ot
o@onssDr' obJeete ln oontcrts oP'n to cnorlzday obrernrat'l'onl
ttrat tr to Bay, Galllco I s argfmcnts t |o far fron rrrtlaE upsn

tbc retulte of laboratotl-typc erprrlnrDtr YGr. Dolrs in thr
nrturG of appcalr to tbc prld of publle axprrL.nec or cffictn
knwledgc, rhJ.oh anyonc clrc oould obrenr lt ro11 af hr. fn
rhort, rhl.lo rcadtng Caltleu, on6 frclr titt Hobblnr I asoowrt
roul to bc rarrsh olomr to vhat Brltleo Lr dolng than frtcdDanrt
altcrnatJvc. ln lqrortant dlffcrcnes betnctn thc rpproaohil of
Robblnr and Grltrro Lr tJrat ttrc rorrd of nonctarxr cvlntr t-hat
RobtrLnr eppcals to 1r oonrl,drrebly norc tlurlvc and ungartaLn
than tlre world of ooinpn.cnfo obrcctr vhloh Gall,lro had ln
tal,nd.

Eut cv.n ttrr prrblle rorld of cfimnlcntc obJcatr doo; not
provi,dr aR unoqulvocal gsldo, tnd lt nay bo tlrat obmwrtl'oa
(1n an obvlour, everyday rcnrsl nay ltmlf be norc nlrludtng
tlren tlrorrght-cxperi.-ucntr r ar Popper I I refercncc to Aaerlnrndrr
arlcrtl.9S Errrn rhrn experfumntatlon had trhsn on a rcrG
nodsrn laboratorT-operational fotm ttrr rirylh"mlldcd rncount
of, ttc prooore ar hygothorl,r - oontrollcd tlrt - rsrult -
conv!.ctlon t r rtlll rrong a! r dcterl,ption of hory lt all
hsptnncd. Conrld€rr lor exanple, tlrc efunplc'tlndcd aaoount

of lrvolrt cr I r rcfutett on of tlts phloglrton ttrcorat ln L?7?

follmod ttyo lnean later by an enperLmcnt provl,ng th. oxyg.n
tlrcory of cmburtlonl thc factr, aocordlng to lhrsgravcl utrt.
not at aII to rtmple .96
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Mtrcarrave goef on to say "Many ttrings hava bcen ea!.d about
tlre relatJonr bsttrcen erpcrtrrentg and rsl.enttfle tlreorLsr -
and mrt of thcm ars rtrong'.

"1fh3 great Nerton gal,d that expcrl,nentr aould provs
tlrcorlet to bo trtre . Slnoe everybody wpnhl.pped Hevtontg
coLcnse, tJrcy aftni.red hls phllorophy of, eol,onoo too. No thcorT
ytr ttrought r€rpccrtable unleru tt could b€ slalned Urat tt hrd
bccn I dcducod frm c*pcrlnentr t .n97 But tlrs chal,oal
crcpcrlmcntr tlhet, provcd tlre phlogleton ttrcory falro dtd, ln
tha long rur, oonduoe to tlre aoccptanos of n.r UroorLer whtoh
tJrcnsclver elmc Ln for attask, It 1r only rlth hi.ndrtgbt Urat
tt oen be .GGn rhl'sh wcr€ tlre cnroLal crperl"nentrr rftcr tho
snoks of battle betnecn rl,val tlreorLer hae dtrd dwtr.

Thsre rte nany rcalona rhy a rlngle aqror{mental tcrt Lr
not Ln gencral conolurlv+'i f},r rctult nay bc dLenllred al t
rtray obtenratLon rcqulrlng norc nrtrnrLvc tuplrcrtr and nry
Gvcn raLrc a doubt about the methodg of thc exprrlncntor.
Ifherc ttrc rorult i.g probablllgtla Ln concept, thc oonfLd.noG
lntawal rLthl,n vhlsh tt 1g statlstleally rignlfLoant nry
bo rlde enough to cuppct rcvcral lntcryrstrtlofir r ot Ro clcer
oncr Underetard.lng of rhat Ls bol.ng obacmcd nay not yot have

advanagd tutflolently for tlrs rerult to bc adequatrly lnterpretsdt
and tt hrg ln lny saao comldcrable reelgtansc to ovcroona,
partlcuhrfy rhen c rtval tlttorT har becn acorptrd at prwlding
ratltfeotor1l eqrlanatlonr oryer a wlde aacar rrot to mntion
reputatlont at rtalce. In ilra long run the body of rstentl.ft'o
theory Lr progreertvcly nodlftrd Ln tlre ltght of cxparlncntll
cvl,dence, but not at a one-rry prooGtr t thc aeounulatLon and

ref,l.nmsnt of, orprrl.ncntetlon Lr earrl,ed out Ln oonJnaatlon
vlttr and aa part of a progregeive nodt flsatlon and oodtfloatlon
of tlre oonosptlral ttruoture wlttrln whl,oh lt lr dlreetod and

underutood. It le only rith ttro htndltgbt of, latcr gctr ritlonr
that eerrlcr rork oan bo tcen at progrrcrrlng lron nllcrtone
to nLlegtorrGr

The slnple-mlndcd vler of acl.Enee a! a rcrlar of omolal
c:rperlnentn rhl,ah dcelalvely confirnr or r€Jcot lnrtloular
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thaorl,es la Ln any caae bound to be wrong, sLnoc lt leaneg

entl.rely out of aocount ttre whol,e context of ttrought wLthln
whl,ch €von tlre rnost lmportant experlmants are conaetved,
conduoted and evaluated. As Kuhn puta ltr '... .naturc 1r
vactly too canplcx to b€ cxplored Gvon approxfunately at random.

Smrsttrlng must tell the gclcntlat whetrc to look and what to
looh forr and ttrat somethlngr though lt may not lagt beyond

hls gensratLon, ls the paradtgnr wLth whlch hlr educatl,on at
a scientl.rt hae euppll.ed hLm". Such a paradlgrm tells eclentlets
"about ttre rortg of entitles wtth whlch ttre unl.vene ls populated
and about ttre nay the nernbers of ttrat populatlon bchave i ln
addltlon tt Lnfotme Lhen of the qtrertlona that nay be

Iegtttmatoly asked aocut nature and of ttrc technl"qucs ttrat oarr

propcrly be ugcd Ln the saaroh for answera to them".98

Not only does ttre comprehenslve conc€ptual tyltom wlthLn
whloh rpeelf,ic theorLea arc enuncLatcd and evaluated provl.do tlre
framswork of ttrought for thorc ttreorl,st r by ltl etatur at e

syatcur of prLncLples orgaml.zlng the expcrlenee of the rorld lt
modl,fLer and dLrests the oourse of percoptl,on Lteclf. Harria
gLves exanples of three ways in whl.ch tlrts lnterdapendencs
affscts peraeptionr (1) gnrceLvcd phenmena nty be rlnryly
supprcrsed and overlooked f,or lack of a conccptual rshmc I'n
whLch to place thcur t Q) parocivad phencnana are toen dlffcrently
Ln dlfferent conseptual rchemcsl (3) ttrere Eay be a cmpletc
fa|lurc to perocLva what no oonoepte ioad one to extrnet.g9

Erren whers ttre e:<perLrnenter and thaae to nhon he rcportr
hlr results, agrree ttrat the regult of the e:rperlnent I'e et
varlanae wLth what the theory aalcrt€d, tbe rejcatlon of tlre
ttreory Ls only one of ttrs optLonr op6n. An expcrl,ncnt oonsistr
Ln oonf,ront!,ng a predl,cted rerult wlttr an obrervod regultr
thelr conforntty bel"ng Judged !.n the ltght of a rule for
evaluatl,ng the sqtrlrarLaon. AD experl,nenter tney ahoole to
reject ttre ttreoryi or he may rejsct the obrerrratloni or hc

may rcjest ttre rule whLch BayB thatr havtng aeccptad tlre
observatLon hc nust reject the theory. Somsttmee tlre anoroaly

La allmed to rtand pending further tnveatlgatl,on .I00
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Thus the iaolated experlment whlsh conrlgtg of a deoislve
oonfrontatlon of a conJeoture wl.th a faat Ls a nytht cven whore

wlttr hlndslght hlgh points ln sclentlfta advanoe can be

lndlcatsd, ttrey are lnvarlabty ttre aulnlnatlon of a long

saguenos of conJlcturcs, t-rLalr, anmgll,ag and pulllel. But

ttrLs ls not at all to rry tlrat the paradLgrn! rtttrln whLah thte
rort of, procos! happcns olnrate ruerely et a negatLvo r LnertLal
regl.gttnc€ to ttre ensrgance of truttr t the paradl'9il0t hrnc ln
faot a quitc poritLve and inportrnt place Ln thc Procott r aa

Kutrn epellr out. l0r Thelr ehlcf functl.on ls to grovldc a body

of reoeived knoulodge togfcther wlth a let of ruler for wl'ng
a1d cxtendlng ltl ltg great'. vLrtuc for tlrc praotl.ring rotcntl"st
Lt thc gtuarantcc tt providcr ttrat ccrtat.n problenl r rhloh have

not hLtlrerto bccn rcrlvsd, ar€ neverthclErr Problcmr to vhloh a

eolutlon cxlrt!, ro ttrat hc may prooccd fron a flrn bale to thc

tagk of ertendlng ttre PcrlPhGrY.

Can a naJor roason for ttrc lnadequacles of eoonoml'ar bc

.een ln ttre lack of thl,r reouro bare? tt Kulrn Putr lt, rhen

dLsatrrgl,ng tlre tmnte anoturt of hnonhdge to bc pt ohod uP by

workcg on tha pertphery: il[hlt rort of rork Lg rrndertalrcn

only by tlroge who fool ttrat ttrc nodrl ttrry have ohosen I'r
entlrely secure. lfhare Ls nottr!,ng qrrita lthe tt Ln the artlr
and ttre parallalg Ln th€ roc!,al soLcnccr are at bart partLel.
paradLgrru detcrml,ne a drvclopnental pattcrn lor the maturo

seLenseg ttrat ig unIJ.Xe ttrs one f,alrlllar Ln other fleldr ,n702

Br:t econfilLcg haa ltr paradlgmatlc ttrueture t ln tlrc
general i€nr€, econmLstc do lhare a comon "dLgol'pltnrry natrtrr
altlrough'ralatlve unanrmlty of ttrelr proferrl.onal Judgcmcntr 

nlo I

Le hard to flnd. In e more detalled lrnrol ocrtaln paradl{lml
'0{ But, more lryrortantly, tha rorherr et ttrc perlphcrypgrgigt. -'

who rppsar to feel ttrat the!.r model 1r rufflcl'cntly 8€curc ar€

nunsrout and ttrelr pap€rt prolffl.c I tf thcra ir not a f Lrm

csntral gor€ of theory then certalnly a conlLderablc nrunber of
ttre profetsl.on thtnk tttere Ll. But Xuhnf l rualn polnt oannot be

dtenl.ared. One murt agrec vtttr Gnrndbe tglog that caonml'cl har

not Gr/en begrur to ehou the rort of advanae tjrat rol'cnoc hal r
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altttough ons has to dlceount Grundbcrg I e apparent blurrlng of
tlrc dlstl.nstion betrrcan ttrc lsolated refutatlon of a ttreor1l and
ttrs Progrrcariva dcvclolmcnt of the body of rel,anttf,te tiought i
the fint ls not a oharasterlatlc of sclcnce, and thc lattsr
conslrta, w€ arc told, of Buooogal-ve ertsnsLong of ttre pcrlphory
of knorledgr round a gl.ven pcradJ,gmatlc eor€ untll Eo nany
unsolved problene and anonall.et have accrumulatcd that a crl.eLr
rarulta and brlnge about a naJor ohange Ln the oonsrptual
ba8e.

Brrt whcre Ls all the infomation ttrat har bcon tlruc
ploked up at ttro pertphery? Ittrgrc ars the rolvsd problame,
the arcngrlart that convey ':hG paradl.gms to rtudeatr? !{herc
arc tlre ac€tunulated anonall"er and unsolved problma that lsad
to paradl,grn change? Ifhere rro ttre crLree? .foan Robingon her
tqcn two naJor crlrcr ln econol.c ttreory .106 Ttrs f,lrgt rrs
aaured by ttre lmpact of ttre Grcat Depreeslon of tlre 1930's,
whcn f,cyncrlanl,gn overthrw ttre prevlour ortlrodoxyr that of
thc much-mallgncd I olaslLeal eoonoml,gtl | , Kaynerlan ccononlar
t-ben bcoana tlro orthodoxy, although r€UonlrufvudloT arguo. ttrat
Ln tho fom lt took lt uar not mush llke the ttrcorlz of f,eyncr
htmself, The recond orl,elg (whtch ls rttll wltlr u! and
eprcadlng) hac bocn prcctpltatca by a general nall,ratlon t$at
an orthodory ttrat trleg to deal wLtlr inflation by etandlng a
ttreory of degrccglon on ltg head Lr not at all aepable of
dsallng wlth tlro eoonornLc problcms currently botng prctcntod
by evcntg.

?hue tlre cnrrent paradlgrnr of aaonarlos arG not undcr
attack becauac of ths accrmulatl,on of anomall,eg and rLddlor
arlslng frm mgtrloal work applytng then at tlre perl.ph€ry 'tog
lndesd ttre general LnconalugivcnGlr that eharaotaritet thl,r
eort of work ruggcrtr tiat tt 1r unlLkely to becone a naJor
source of paradigrm change . Nor te lt the ealG that the
lnperfeetl,ons of ttre orthodox conocptual ebruoturo havc led
direotly to nalor attmpta at reformulatlon. Ths orletg c@ot
not fron wl"thLn but frmr rLthout, and le B€Gn ln tlrc ghecr

helple.sn€Bs ol cconmietg in ttra faae of ourrent cvcntt.
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Econm,ict not only has ltt paradl,gng t loana r lt leert , ol
tJre mal,n coro of cconmlo ttrcory 1r oxprorasd Ln foturl
axl.matl.c rcasonlngr and ttrc Glcprclrlon of oconouter ln
lnoroarlngly aophlrtlsatrd metlruratlcel modcb 1r a {l.ncrally
aocoptrd part of coonsl.E rcr.arch. Eoonmloa san nahe rhl,ft
to $thtblt rome of ttre fornr and appurtcnrncer ol I fully-
lledgcd gclontlfls dleolpll,nq nor docr tt l"aok | f,lott | , of
an rlemntuy rort .r09 Givcn thr clmntary fectr r and th.
organlrlng prlnolplea Gxprctscil Ln tho not lnconrtdarablo
paradlgrnatle rtnraturc of eaonoLc thsory, rhy dorr all f;hlr
not edd up to I rstrnso?

I€t ur try I rllghtly dlf forent polnt of, toorrr.

L.42 Srnaes IH ExouIRy AxD THE hannlsATton

OF KNONUDGE

The dlrourLon ln tcstlon l. 3 rttropt A to rhor thet th.
rort of t lcnorrlcdgc I tlrat I phyalalrt her of iom of ttrc nonD

crotrrla propGrtLce of tho rorld lr at bottm no dltfcrent ln
ktnd frst the rort of I knorhdgc t thrt a orrpcntrr say hrvr ol
tho tl,nbcr ht worhe rlttrr altlrough tlrrn 1r a dlltaroncf, oC

dogrca. Thte dlf,ferGnc. of dcgrec nry bo lgnorad rtron ono 1r
talhlng about th. nlatlon brtrrcn I faotf and 'sonoGFtt ,
lnvolvlng the barl.e cpt,atenologlcal qu.ttlonr, but lt docr
beeqrs tmportant when wrr act out to rvaluatr Ure rtatufr lt
a golsnscr of econmtol.

Hortlrrop analy;or tJrru rtagar ln ttre devclolnrant of,
onqulryr (I) tno problor rrd ltt anelyrlrl (21 thc natural
hfutory rtrge r oontlrtlng of thc oolleatlon end trlarrLf,l,oatton
of faotrl end (31 tir€ rtrgc of, dcductlvoly f,omulatGd thoorar.
Tlro ftnt rtege dorlgnetm tlro teotr rhloh murt bG hnorn ln
ordsr to rcrolve ttre probhu, tlre roond rtegc os.t to ta ard
rhcn 'tir. faotr dcrl,gnatcd by tlre analyrfu of tlrc problcn ln
tho ftrut rtagr ara lmod,latcly appnhondd by obrcwatlonr
o{I}rcrrcd ln tanmr of oonceptt rLth sarafully oontrollad
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derrotatlve meanlngs by dcserlptlon r rnd cyetematlzcd by
slagrlf laatLon". The thlrd atago lnvolvct thc uto of forsral
loglc r and ylcldr mlcvrnt and frul,tful hypothc;c; tor
exprrlnrntal tcrtln g .rl o

I'lrla analyrlr can bc faultrd at nany polntr. Thc
derlgmatlon of, ttra problcn oannot proccdo thc oonoopturl
rahems rhlah provlder tlrc awar.ncra of I probloml ttra
hlpotttetlco-deduotlvs elanent har alroady brra eotl,ve rnd
frultful durt ng ttre rholc oourae of p.racpturl end aognl,ttvo
dcvrlopncntl thc cxanplr chorcn (6a111ool Lr hl.ghly dublour
aa a hlrtorLorl aoeountl and ttrc rcparrtlon of th6 rholr
prosesr lnto doflnltlrru rtagrr ie a nistrkan vlcv of, hor
cogmltlon and pcrocptlon, it now appGarr, L:r fact l.ntcraot
through I ooatlnulng pros€lr of oonrtruetion rnd racbnttruotioDr

Yct I cannot bolLcvs that NortJrrop lr talklng nonrGn..
rhon hc raylr "thc nattual htrtory Ntago...ll a nc€rGrnty ptG-
regulrtto for tlrr thLrd rtage . Otherviea r tlu lrdustlvrly
gl,tnn relcvant data for whloh thr htryothcrLr of thr thtrd rtage
nurt ascount, tf tt 1r to bc effeotivcr rlir not knffn.

il In faot t LC, one procrodr lnnodhtcly to thr dcdustlvrly
fornulatrd type of rolcntlflc ttrrory rhl,oh 1r rpproprlats to
the tIlrd etagc of lnqulry, bofore ons hae parrcd through th.
natural higtory tgn of rolsnar wl.th ltr LnductLvc Baoonlan
nctltod approprtatc to Uro eocond rtagc r tlre reeult Lr l"matun,
half,-batcod, 'dognatl,o and tor the rrcrt part uorttrlort ttrcory, "IlI

The I Lndrratl,vo Baconl.an nethod t ar a purc amgtrlolrt
eptrtcnology has bcon dcnoltrhcd ofton crrough on tlre lnflnltr
rGgrerr arguncnt of phltoaophcrs I and norG nrbrtantlel rvldrnso
againrt lt appcaru aval,lablo on phyrlologlaal groundr. But tra
theec ergumntr rclcvent to lnduetLon ln tb. oontcrt tbat
Northrop lntcndr? ona. onc hae lnrrcd t{rrough thc dornloptng
eognltlvo rrpertGnc.r ol ohlfdhood and rdolcro.rxtc, oonstdrrebly
cxtenrlvc and oonplcx rchcnatr arG flmty utrbllrhed to dlrret
and sontrol ttre cognlttvo-poreeptual aotr, and obenrvrtlon at
an lnlttal toureo of knovladgc lr no longcr Ln quertlonr
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fl re err to tpcatt !.rnl.ngfully of nf,utl,ng throrit! r

thrn thcr mut bo .onc !.nrc Ln rhioh rr orn apgnhrnd tlrr
uLrtrncc o! I body of faatr o:Lrtt ng lndcprndrntly of thi
throrlre uuder rsnrtlnyt rhat lr tot naturcl - or rer. urful -
thrn to rcperatr out th. oono.Iltrnl aotr rhlsh drtrrainr thom
factr tro thc soo.pturl rotr rtrloh f.t lrp rXnoltlc theorL.ftlrt
Ihlr l..nr to rrqnlrr r d,ktlnatl.on brtnccn ffi bvrlr of
hnorlcdgr at Lrartl onc lr tlr. body of Inwlrdgr rhloh lr Ftr
lE dlrtGlf rpprohrndedr lE thr rcnre thrt Urr rohortr rr
brlnS to t t rrr lugrrly rutmrtlo end unoonr€lour, brlag tha
totrortr rrr uta in orCfarrll dry-to-dry tnatretloar end rtl,oh rrr
havc tbrrcfor. sor to trlr for gr.rt d. Th. oths lr tlro
fornrl, tr,lantl,s rtnrottrrc rhtoh rr rrtot to dral rlth Einr
ooglu end hu lmdlrtr ftotrr rnd rtrloh crn herdlly bo nrrd
othrrwlr thrD oonrolourly end wrrtly. In brtrrcn thur rr
Ery lntrrtrrcra t ectrln lrvql of organlrationr Eotl flnely
rtrusfisrd and ovrrtly und thrrl thr co@Drllrrc toburtrr but
not frofag brfond drtrlhd duerlptloa rnd slurlflsrtloor It
{t trbtr lntcrnrdtrtc lrvrl of }norlcdge thrt Xorthrop r.sr to
Eeln by rt$r nrtnrel hlrtot1l rtrgr of lntrtcllgr'r rad Ir ruoh
lt nalrtr I good dorl of, tcnror

Sslratlfl,o thsorirr rry elto bc dlrsurlrd ln trtu oC tlrr
dhtlmtl,on Dulgra drarr boffrrn rblrok bor tlrrorlerr anal
Itrlnrlr,rstd bor tbrorl.r',llt rhr torur lnvolvr tnrtlag
ryrtnr ln trtan pnrly ol nrnlpuhtlonr and obtr.wrtLonr rt
tlrc fuUlut rnd ortput tcnlnalt ol r bor rhlohr for t{rr tlurlrof.t
of tbr tbtory, lr rcgetdcd lf dovold of Lntrrnrl rtnptuno
|Elrok-borirut nrtcl the lrlrc rrrrqrtton tlrrt tlrr role rtn oC

rclrntJflo thrortrlng lr to ryrtmrtirr dlnotly obrombb
pbcnmrrrr It .lr rarlor rnd llore attraotlvrr rinoo blr€I ber
throrlu orn elrryr bf oomtruct d to ltt rny porlblr drtrr
gl,vrn rnough renlntrrpntrd prnmrrcn r rDd tboy rfryIlfy ttrr
trrk ry dJ.rtnnrtng rlt.b thc lntcrnrl rtnrstunr *tleh rould b.
mrdrd Ln a npr.rntrtl,oaal tsrory ollcrlng lntrrprotatlonr
of, thc trotr. lt l nrult, tlrry qm. deagaourly olor to
lrntutrbllttfr tJrr nrrk of nonrolcoc..

'ltbr terk ot tol.entltLo tlrooqfr t!cn, lr to rclnr oD fra
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blasl bqeE, rhlch rcrea e urful purpo.. at arr orrly 3tagc in
the conltructlon of, thecy, to ttre conrtnrctLon of tranrluctd
bor or n6Dr6r.[trtl,onal tlroorter. lttre lntornal rcohanlrn ornnot
br dcduocd frd! tha .vcntr at tht Lurut and output trmlnelr
alonc r r...llo doublc ooLunn of lnput datr end output data cvcr
polntt unaiblguourty to thc mcharrlm rlmboltred by (thc blaol
borl . If lt 1. bcyonil orlr r6nroi....ruoh nrehcnkn mrrt b.
Lnvcntsd. And ruob an lnvcntlon do.a not oall lor trore or Jttn
b.tter obeenratt on but an .ftoat of, thc lnrginetlon - rnil thlr
har oftcn bccn a .ouroa of dfrtrurt of reprct.ntatlonal tboorlrr. tlll

Ithc rc.nlt le fnqurntly a cmltmont to bls6k-borilu,
rho.€ ro$t cflcct il nnoc tlre uultlpltoatloo of blrek bo*
thaorlcr but th. phl lorophy that prelrc. Irh.notrologlorl tbcory
ar ttre hl,ghort t1r;n of tol.ntlflo ryrtnutlratlon and abumr
rcpraa.ntrtlonal tboorl'r.

tt l. qult abrur<l to rupDo.. that an lnvrtlgatlon.nat
bcooc rrctrnttf,lor only Lf ro begln by tlrovlng rvay rll ttr.
Lnolcdgo tlrat rt havr aoounulrt d on thc way to latorltyt
rlnoc tElro nontrl turntt[ra tjret ve havc gethcrrd rbout gr brlorc
brglnning any rciond{lo cnqulrl Lr not ln any claa !o rarlly
lgnorcd or dlrpond ot, thar. la obrrl,ourly .om. ronre ln trylng
to nrhc rhrt av.r utc r. can of tlrlr 'backErouDd knoulcdgo'.
llhothcr onc r.€r thLr Ln Robblna I taalu at " atrplc anl
Lndlaputebla f,aatr ol c4rcrtcncct, or ar the rrr [rt rlal tor
Northro5r r.r 'natnrrl hlatott, atrgcr e ot to ro[c a*tont r| tlra
.oqrs€ of, thc tueglnrttve ororol,rcr .ntcritrt Lato ttre
conatruotloD of trrtrrlucl,d box or rapr.!.ntrtloml thcorl.ct r
tbl. ncntal furnlturc tr bound to .ntcr lnto any aubtaquslt
eogaLtlvr-lnrocptual rat, and shlle prrtt of lt nry lran tluc
to ttDa bo rof,urblrhod or cvcn rcplaocd, lt la la tln Proo.aa
of f,lttl,Dg a non ldea lnto thk oxl,rtlng mntal luralturc
that an erqrlanatl,on rnay b. rald to 'n lc tcn e'.

iltrl,r docr not, of ooutrr., roqulro thrt an crplanrtlon bc
Lucdttatcly Lntolltglbl. to a laynan, rltlrotrgb cconol.cr danlr
norc dLrcotly rlth hruan bchaviour tlran tlro phyll,crl roloncor
and oonrcqrrcntly faae. mrc dlrsct dcnurdr for lt to nrl. t.nt..
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Tbcrc lr, horcver, sorthlng to be rald for ttrc porltivlrt
t€Ilaratlon betwcon tbe logtc and ttrc fasts r wt th tltc rulcr of
sotrrcspondonoo ecnrLng to rnake aerrae of ttra logleal ereralroi r

One can rse tlro dirtl,notlon bat*reen Robblnr and ?rl.ednan
er relatl.ng to dtflcrant rtager Ln thc doveloXncnt of enqulryl
Rnbblnu I approroh, rhi,ah gocs dl,reotly frm baakground knorlcdgc
to dedrrctJonr whorc valtdtty Ls gruarrntood bfr the rcllablllty
of tlrc knorlcdge and ttre adr11traey of ths loglc, lr place4 Urue

!.n tlre natural htstory rtage of cngutryg Frtednanr vhogc lnl,tta1
oonJcstnrtr ems, not at randm, but out of I rcll-rtruoturcd
prior hnqlcdge, and aro fr.rrDnlatad Ln an arrtonatte rahcne and

rubJcctod to mro fomal t.rtf , l,l dof l,nlng a pregranilc tor tlhe

thtrd r or hteotlrctlco-dcdustlvr ltago.

lltrero nryr hovcrrGr, b. a rnag ln ttrur dlstlngulrhlng tlru,
but dirourrlon of l*rlg 1r def,crrd to t$o nrml,ng-uP of thr
noxt lootlon.
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1.5 $rl,MRY

Thl'r ohapter sot out wlth ttrq Ldsa of trytnE to asr6sg tlre
natura of eoonmle equlry Ln tsrnre of rhat lonc Gsonomlsts rtro
have dl'reated ttrcir olrr attontion to thtr quortlon have tlrought
about 'ifis nrttsr. It turncd out tiat sooncnteta tlrcnrelver do
notr ln gcnrral, appGar to havc gl.ven ttrc qu6rrtLon ruffl,ol,ont
thought to provl.de an edeqrratc bagb for dlrcurr1oa, an4 lt
va3 n foGslary to look furtJrer f,or EDrc adcgueta tools Ln vfrieh
to ooduct tn afscrBmant.

8ma prollnl'narf, pointa oan be diapotcd of rloi?r In tlra
fLrgt plaoo, nolt of tlrc argtn ntr about Lnduatlon and thr
ptG-ddnonoo of obrcrvatlon, about ttrc placc of, Urc hypotbatl,eo-
dcductive nctfiod tn eolscptual rtruoturlnge, and about thr
sonfrontatton of eonJecture wlth fact, Ean bc rufflo!,ent1y
rgrolved for outr Purpotsr (tlrough not ncoarlarl1y toz r mor€
fuadanantal enguirlt Lnto eplrteuology) r, ,oon e! ono eooeptr
that any rorarsh rorksr ln ccronmlor har al4ady, tlrrougb htr
frrn oogrnltlvr-pcrceptual drvelogment ln tJre contaxt of roclal
intcractl'on, bccoe wcll-endwad ritlr oonetdcrablc oonscptgal
ashurat!,. The gcnerla of 'knoulcdge ltrclf, Lr not tn gueetiotrr
eny rr)rt tlran ttre qucetlon of whLoh oan fl-ntr strj.okrn or egg t
ls meanl'ngrful alttrer for thc nodcrn poultry famrr vho 1r rnply
ruppllad ulth botlr r .Ds for ttro rvolutlonartr blologl,rt who can
rofar to t*rr ompl*:ilrhtar!/ dovcropncnt of, both.

In the reoond glaee, ln oomtr arlng ceonoLe enqul;y rlth
raiontif lo onqul,ry, tt is rilly to aouparc eoononiot al tt !,c
rlttr an ideal'irsd vlew of natural rcienoc vhlah app{rag to rsrt
on !oN[o rl'nple-ml'ndcd vlcr af a rteady aoougqlatlon of gcrtaln
hngFtr'edgc frqr a progrerl,on of, dcoLrLve rxlnrl,nentr.rr9 Evon
oD a nCIr3 eenslbLe vlar of gcl,snse, horever, tt gannot bc
denl'cd ttrat coonml,cr emplctely laehr any rl,gnr of a rlnllar
dcvelolneat or a(nllareblc eshl,cvuent.

In tlle thlrd placc I tl,aoe lt apD€aru ttrat for cconm,l,at
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all our I f,ssts I tro ratlrar claborato eonstruott ttrcn I cnpirloal
tcrtlng' ln ooonml.or aills dorn ultlnatrly to tlre cvaluatLon of
one ooDctPtual rtnroturlng Ln tcrmr of lnothar. I:f, vG trs to
attopt to drav a l.lnr betrrccn P-dmr!.n aad C-dmeln for Ure

Prrriroset of teonolc rcrearoh, tr rg nrrcly mrct, tf uG rre to
rlnak nernl,ngfully of ttroory rsfutatLon, ttrrn tlrlc ltnr har to
be drewn by Ehot oc or eonvcntlon bctrrccn tro oartain typu ol
coneoptual rtnroturlng. ID drar!.ng ttrlr llno, lt bcsorl
nacellary to b€ very oarcful about rhlch glde of lt rG plaor
tlDc@co, ncxpcndLttrrcn and rlnl.lar tcmgi arroctatad rltrtr tlrlr
ie thr qucrtlon of whrther nrtlonel lnomc rooountl r produetl,on
functtontr rDd elnl,lar Eacrroceonmle rdataf can bo takcn al
obJcotlvely (for our purposcr l arrl.ved-at f,actr r oE rbctlrcr tlroy
ncod to br o*amlned ar sonoGptual rchcneta vhon rrortdr lr Ln
quortloD.

fto poarlblr tpproashu to tlre dLagnorlr have brsn
fuggc.tcdl tf u. tahe tlrc Nortbrop vLcw of a broad drvclolncnt
tlrrougb rteglr r tJocn nobblnr 1r talklng about ttrc scsonil or
natrrral hlrtory rtagor and Frlodnan about tlrc Url,rd,
hypothctiso-dsdustlvc rtagc r rDd ttrc gumtt,on thcn brnmcr I
havo ut trt.d to parf too rapl.dly to Urc fomal r rrl,oatlo
rtago rLthout havLngr latd an adrquato foundetton f,or lt at thc
natural hlrtory etage? ll , on tlrr otlrar bandr rc rpply tlrc
Bnrngo dlrtl,nstlon, ttrcn Robbing agaln bccmu trqprtant rhen
sc try to novc from tfie blaeh bor to tie t:anrluald bor or
roprcrcntatl,onal rtager rtrd tna quettloa lr thenr lr ooonmler
ruftrrlng frm an crracrri.vc cmLtmsnt to blrch-borlrn?

fhc tno approaohcr nay bo rsconotlcd lf ono aoeoptr Uut
black-borlem Lr nrraly a prodietablc ooDlc(Iucnor of a prantun
lnounLon lnto arlmat!,eatlon r rlnae tho Lntrrnal prooaract of
tlra blash boxar eannot bo cvcn Borttcd, lot rlonr rubJcot€d
to fornel hlpoi*rul,r tcrtr, ln the abrcnoc of rny abar rct
of Ldcar shore rouroc Lr ulttnetrly found ln ttrat grneral
bachground knchdgc rttsh, ln any dcvoloplng fleld, rhould
have bacn rupplLcd at ttrc nattrral hlrtory rtrgc. EvGn tttc
ltnttcd urcfulntm that Bungc rGer ln blask boxm ln phyrlor
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may be denl,ed to economlcs , Lf ttre black boxcs theurclvor arc
unrelatod to the rorld of oxpori€noc t Ee thrt ttre ueaiunnents
applled to ttre output tem!,nals yleld no LnfonratLon. Iro

Wc havc ntr reached a Bolnt at vhtah enough ground has
been clelred and adequatn cgul,gnent asrmbled for prucnt
purPoselr and we may nor prooccd dlrcetly to the naJor tark
Ln hard. In prGrsntt ng ttre gggggg of monrtary thco4' for
diagnosir r yo shall oonclantrate attentlon on tru arlnotr r thr
ldear about esonoml,o brhaviour prcrent, and ttra fon l,n shlch
they have c@c to bc Gx[rnrsEld.



CHAPTER 2

THE IMTERPRFTATION OF I'IACR(}ECOI{tr-IIC AIID

I{OI{ETARY TiIEr)RY

fD tblr alraptrr uc enanlne ronc of tlrt mra tuportent
eonctsptuellretl,ona somoR to thc hard oor€ of ntoropnonrtery
ttrcorlt ril. prord,rlonal, Ilne hu to bs drern hrn bctrrccn
temr undantood ln oe''dll,narT urago r trtltcd al thongh Urrtr
ncantng le tranrparent, and otlrer tcrmr and roletlonrhlPr
rhorc oo3osptual rtruoturl,ng is ttro tubjrst of oDqutty. Folr

crangrh I "brnk dqroeit (d.nrnd ltebllltyl * , "rprolc'r
"Banhnotet art trertcd t! objrotr of, o€mon tnorhdgr
regulrlng ncl ercpltatt dctl,nl.tLon, vhLb "ltguldttT" oallr
f,or urrc cqlliolt traatncnt. rMe6y' t e tnttlally tnrt d

Ln a lootc renla ar rurdrratood ln omon usrgor but tt broail
alear dnrlng ttrc ooutrro of tlrr dkeumion Urat lt ncedr YGrf

oercfu1 dcflnltlon onl.ng to anbtgultLcr and rhtltl I'n lts
lntcr*bd dcnotation. The oontut rhould nahr t t alrar I'n

whteh ury a tera Ls balng ulrd.
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2,L THE BASIC IDEAS

llonay 1r relwant to nf,cro€oonoleg ln tlrnm neJor nyt:
(tt (n thc non ttry clrnont ofr ergr r prLoer, lntercrt and
crehange ratmr and ragrs and tnoomr gcnrratly, nbl.oh lrG
of diroet tntsrert tn thctr iln rtght af obJrotr of rtudy
and ol poltayt (ttl ln rcncytl funatlon u r neruf of rxchangc,
oarrylag ln l nerkat .sonoml, alro ron onuf for tranrnltttnE
l,nfornatlon arrd rtinsll to aotloni and (lltt lr tlr. dtrnrlon
ln uhlch noarurlng oprntlonl on tJto phyrloal entt tLer rr.
oerrlod out and rggrcgrttd. Honey Ln tlre tlrtrd ronts 1r nor
amnonly rlldcd by tlrr ur. of dsfIaton, 1.c. b1l dtvldlng
through by a prl.oc ladcx. A ratlonalo for ttrlr orn bc found
tn Rleardo'r dove lolmcnt of tho ldea of 'fm. inverlablc
mttun of vlltn'rI although LfJontrufvnd aonridcn that t*rtr
pruacdur. rmo\rcr tlre euontlel nonatrr;p clmont (ttt fra
rnecroGconolo enalyrll. 3

Taklng (tltt ln Leolatlon, lt Lr arguablc hor far thc
dcrl.vetlon of, ortrnrlbly I roal I manrrmontr by applylng
dcflrtprr to rcnqy ncarusrm.ntr door ylold tlre Lnfotmation
tt lr taken to yteldl but a sar. orn bc nadc tor aontlnutng
ttrls pnotlcc at leut foi tJrorc nndrntebly reel varhbleg
rhore dl.nct Earurcusnt ln phyetoal trmr would otherylrc
preaent rovctrr dtfftoultlrr,t tlts guortton 1r rlrat olfoot thlr
praotl,ea har had oa tlrc rtrusturG of naerocconm,lo analyrh
and oonr.qu.ntly on ttre tgnrur Ln rtrlch surront tltlnklng rbout
nrstroroono.l,E actlvlty' prooecdt.

Onc obvJ.ouc oonscguonoG of the confldonct plaoed ln
dcflatort Lc {:trcl.r crtenelon to purcly tr)ncy varl,eblor I ruoh
a pura non y vrrlablc at bank deporl.t llabtlltl,or lc not
brought l.nto tlrb rroalf lranerork to yleld thrt surlour
enttty a ! rcll mono!, balanoc I end ltr nucro rggrcgatc 'tlrc
reel quentlty of rcney t .' lftrc ortcill.on to I dcrl,rrd nel
noney balanssgt follour ls I mtter of, $ourrcr
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But thtrc alro follmr ttrr elcvrtlon lnGo tn rnrlyttcrl.
tool of whet nlght othcmlte have besn trcetcd on ttt ovn nrrt'tr
m pnnly I rp;arurlng dovlac I lt Lr osc tlrlng to usc rome broad

aoncrpt of t gurcherlng porGr I tr a omontcnts apProtl.natlon ln
rol,atLng noney to goodel lt 1r qulte anothrr to anchor t*'aa1
proporltlonr rbout bcbrvlounl faotort rrrrdcrlylag ttrc rEnoy-groodr
platl.on Ln ruab ehlftlng and unsrrteln ground. I\l a a|rultl I
onc-to-ono oorratpondonoc botrrccn thc atonGy aGeturonratr ld thr
rrcrlr varirblor drnlvd tlrcrottr@ bf doflatlng brr to bc arrtmd
t! ordcr to vall,drtc the proeedur., and ltrclf lr furthrr
buttrlrcd by thr vl.or of r nonry coonmtt lr tt"ql1y a barl.oallf
bert r econ@y brtt* lubrlsrtrd by Fary' rhlch lr Ln rcal
crobangr rqutllbrl.rrnr rnd tn rhl"oh oorteln trutologim lao leld
to hold.5

ltt rhaln ot, thtr f,renarcrk of thought lr toln eully rnough

ln tbc last Urat tho barl,c tlro!\oGoonoio r{tgfogat ro tt Et ro l
It€. rro arhd to qrrry rcnrtroua loldr of lntrrarctatloDr r
hre to do duty lor rln@f r rrrponillturcr ud routputrt I los
amuntr ol non.y reoclvcd and not rpent, for ttrt escst ol goodr

produord ovcr thorc rrrcd up durlng a pcrlod, for arctrntr lint
to borrorcn or to nrar! of Eorlry orpLtrlr tor lnorarler ln
prodrrotlve cepaclrryl wlthln thlr ratlrer trnpreol;lng lrrnJrlDrlcr
quutl,onr havr to bo f,oraulat d ro at to rllslt lnfomatlon rttoh
utlt tlrrsr tlght on ttre tryrortrnt togior of Jobl r Prt scr r etadrrih
of ltvlngr lorclgn trade and thc r.rt. Th6 fotttrlrtlon o! rustr
qucettonf , tnvolvlng ar ttrcy nurt rB .oonolry t n rrhloh tlrc l^argc

najority work rnd borror to gst nonry to mrct tlrelr plrlonal rnd
roclei' aomltnlrrtrr b nndlrcd r:rtr@ly dlfftttult' by t
ticontl,srl .truoturG rtrtch 1r not Gv€n dcf,lned f,or t}re dlftG.nc.f
bctrrcn tlrr eeqrrl,ettlon and rpcnding of nonay enCt tJ|f prodrrctlon
and dlrtrlbutl.on of goodc, lFho derpcrato attorryt to rrlatr 7 o

g and f through n andl t lr I dlrsct oonEeguanoco

Why the franrcrork for thought sbould hcvc talsrn thtr foru
ratlrer tlren rms othcr la not tmedlatsly apparcntl ln orllcr
to thrsu ltght on ttrtr wG nuet uaninr tlre aort of ldrae tlrrt
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have btcn selcctod for exprssgl,on wlthln Ure formal franrwork.

l{any of tJre ldeas whlch, modLfled and elaborated, etl,ll
provlde tlre bqeLr of modErn nonetary ttreory uore glven ttre form
ln whlclr they are nor recogrnirable ln ttre porlod of Ermc, Snl,th
and RLcardor and devaloped Lnto modern dreer vLa Walnar, FLrhlfr
Plgou, Xeynes and HLoks. Schumgrcterd and amo rreent oulcntatorrT
provldc more oouprehcnglve assounts of the rolcvant devrlolrnsntf
than can bs attcnptod hcre. B5r way of brl,nglng the aaeeptcd ldaee
lnto eharpcr fooua vo ghrU r rt sultabl.s pol.ntr , oontrart t}r.h
wlttt ttre dLffcreat approach of Hanrry Thornton, uho Ln nrny rryr
offercd a soundcr bael,g for tlre dcvslolnent of monetrrT ttrcory
ttran that whloh ttre dtrcl,pll.nc ln fast adoptcd.

2.Il Hune ro Rrcrnoo

l'ile plck up ttre threadg by looking flrst at sdtre l.dcas ln
Hume and lLlcardo I chronologleally, Thornton falls neatly be tcaen
the tnto.8 gms dLf ferensar botrreen Hume and Rlcardo raflect
changca ovor the Lntenrenlng pertod ln tlre naturc of thc monetary
scene, ln partJ,cular tJre grwttr of Engllrh banklng and ttrs
tualDeBglon of cach palmente by ttrc Bank of England Ln 1797. For
exampler rrhsrsas Eume vouLd not admLt bank money aa rmonGy';

callLng tt t palrer credlt' ,9 Risardo acknonledgcs ttrc use of bank
papcr aB lltoncy, alttrough lts statug aa noney he doer sGc aa

traoeable to Lts convertLbtltty to gold.r0

Hune Ls thsse dayo often mcntloned as a Qrranttty Ttrcor!. a|-t77
Rlaardo algs aocepted thls ldaa, ln a partLoularly rtgld fotm.
Hrno !ta! aleo able to posLt a dlreat relatlon betrrcen the dmortlc
moncy and ttre lnternatJ.onal npney, ELncc, aa he 6sn lt, thc tvo
were phyeloalty ldentlaal .r2

The key elenent ln thaae ldaae war the rpecle-flow vtgr
of upney r whlctr provt ded a basle for thrae eleucnta stl.U
lnportantr Ln a less dlreot rray, for current dlrcussLonc of
mon6y" Thege are, (l) tlre Ldea of rlonsy as some tanElble
tlrlnq, whlch Le depoal,ted Ln banks aad whl,ch ttrey lend out
aEaint (ltt the quantity of gold beLng deter:urtned l-n total
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by ltr phyrlcal productlonr gold onee produocd nnalned I'n

general tn exLgtcnc€ r although not neeGf tartly ln clrsulatl'on I

and (tttt ttre Ldea of an "egulllbrltrmo etock of mctnGyr totchcd
for the dmegt!.c rtosk of Eonsy by ttrc oocurrancs of rqutllbrat-
lng lnternatlonal golrt f lore.

Hume f t (lt Ls ln nodorn guirc the "sloalcro(m th.ory" of
banhlng, 4rolt out by Cannanlt anC aoceptod rrntll vGry rcocntly
by practt cal bankere., although lt vaa a praatlcel bankcr,
Thorntorr who ovGr a century befors had undarrtood and c*plainGd
why thir dtd not hold. The cloalroon ttroory ' rtrLh fomally
rcJcoted by nodorn thsorlgte ln rcrpeat ol ttre tggrcgttod
banhl,ng ryrtru, !'r etltl tn srtcnce appllcd to thc lndlvtdual
banke ,1" K:yncr hLmself haC thought thc rcf,utatl,on rorth
rpolllng out egaln ln Ure Treatltarl' ovon though Crlok (f92?l

hrd rcscntirr dono ce.

Etmcrl (tt1 nadc obv!.our tcnae at a tln whcnr vitlr the
quanttty of gold bsing rubtcst to ldontlftable rcrtrl'ctlonr
on tt! grodrrotlon, thr mcanr of, palzmont uat obrcrrrabty rlnoir I

tlrc thcorotloal coaoopt derLvcd tjlcrcfrdr of "tlto glvcn rtook
of money" prarcntod llttle dtftlculty ln ttrc ablcneo ol' elamg
and lRntar. Riserdo, houevar, put tt lnto a rlgld framslork of
bartcr oxchanga and e+rlllbrLrrur vhich is a poarlblc erplanatlon

- alttrough not a Jurtlllsatlon - for lts perrlstrnoa todry long

aftcr ths rpcole-floy barLr has dlsappearcd. It le not only
in ttre modarn CFrantl.ty Thsorl,er thgt on. finds tlre analyrLr
rcatlngr on thc ooncept of "the glvcn rtoch of ilpnsy'r t lrlquldtty
prclcranco approastroa ln general dcpond on lt r and thc sonsst
1r a kay on6 Ln pretty wcll rll oC rrcderrr tlreorctlcel rork ln
ffilll€f r

Er,Imrr (tttt rar adaptcd by Brnry Thornton end tranmltted
by John Stuart llt Il , omLngr to bc knqrn at thc t olagcioal
tranaf,er theoryt or tlre f gold-flor, prlcc-adJuetment tlreoryr '16
fhornton undonbtedly undcntsd ttrc dlfferGncc nade to HtEct I
rpect e-flor argr1ncnt by a congidcration not only of floUl ot
what rr 11oull n6H caLt I hot Krrny I but algo of tlrc cffaet of a
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wcak.nlng of sontldGnclo ln bank Bepcr, and tho f.od-btsk etfrct
brtnccn tblr and Lntcrnatl.onal llnansa flcrner G(il!fiulrLcatedr and

n Errurcdr by tho obrsnrd dlvcrgrrut€ betrroan thc nlnt rnd the
narhgt prloc of gold.rT

Ernry thornton s@blnod an lntlnatc practlorl knryladgc of
brnk.tnEt and oos1l6rcrG wtth e grcat analyt!.oal portrt, tlrul ooblnlng
lnto I oonsoptuel rtnrctrrrc tno elucntr of uhioh lo nrny rrLtrrl
on rcnelr, iElrrorlrtr or praotlaal nrR, n!.tr ono. It 1r lnrtflrottw
tlrat Bhornton began hlr fomal Ln+rlry not lrmr bartrr but lrcm

orcdit.IS tsrcn he 6td lntrodrrc. bartcr, lt uar rl,thout ttrc kry
almcnt of, ttre fuLth-RLoardo analyrlr, tlrc c*changr rqutltbrlrn-Il
Ho olplal,nod Ln detat l ttre prosBlf by vtrleh bllb of crohange aDd

pronlrtorT notcr cano tnto balng, trclttng ttram not irE|t el
gucctlolablc ttrbstltutrt tor rprcl.e but ql Lnrtnucntr dlrlrablc
ln tlrclr olrrr rlght, be!.ng preferrcd for tml PurPor.r to holdlng

elthcr goodg or ,*rr"y.'0 Ec ua8 deflnltoly not I Orranttty
Thoortrtr tr Lr rb6ryn goncaally by htr rrgrnrnt rnd rlnot'f!'oa11y
by hlr sr!,tloln of ful'th.tr

trhornton dlrporor of on propolal f,or rcmdytng thr Eold

thortag€ | " It haa boe n ruppored by sono r that tbe Pr..]rr'a on

ttre p33eanttlc world whtch a grrcat dLut nutlon of not$ nurt
crurcp uogld., erprolally tf tt eere a lcvcs one, Lnduos tlto
mrrohantr to rend fcr gold fron abroad, ln ordar to lupply t*rrlr
own srnt of Epnry'. But, ukr Shornton, gtttt rnrrchantr? Hot

ttrore wlgrout exportablc gooda i ttrey nurt flret rxcrhrngr tlreir
orn goodrl l.c, roll thm lot lroney. lfhul ttray havr to grt
hold of, tlro vcrT tf,ft g r fron dmortlc holdsn, for rhlalr tlrc
progoaal roqul,rod tltart to scnd abroad.l'

rhornton|I argument lEade up to a oonolurlon that 'thtrc
ney br rn crror on tho
rl wrll aa on tjre rtds
provl,dor and exPlalna a

179 7 ,21 and goct on to
tlrough utrloh Ure ltemr are
of tlroq prooestol I'e ollar I

notcr unllrtcrallYr and ths

rlds of too nuoh dlnlntrhl,ng bttdc notll,
of toct nuah incrcarlng tlrm' .2 t Ba

bal"ance ghaet of Urc Bank at 25th Fcb '
examlnc tlre prqcatt€! I i.l. tranfaotl'Om r

oaurally rclatod. Bie daserlptlon
ttrr bank sannot Juet lnercarg I'tr

eorrelPondlng ent4/ nry be ln a
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rcductlon 1$ de1noLtg , or in tJrc aoguLrtt!.on of ln agrot t n tha
forn o! a loan or of, norc bulllon. But whon bulllon flowr out
due to an advrrec balance of paynsntr , tlrr Brnk, wfrtah nust
t ncnuq l,tc notse ln ordcr to provldr ruflt clcnt n$tnt of
paynent for Clty tranlrctLonr, srn 4o ro only by t ncnul.ng itl
loane. Thur thc lorsr rrc not a cauEc of tlra drfl,sl.nqy of e$b,
but g oonfcqucngo.

*

lta dl.ffcr.ncG bot*rern thc rtgid vtrn aC ogutltbrlun rnd
thorntonrr x)rc pnotloal vtry t.t rtrryn by hts argnsnt oR thr
balanrlc of tndc I 

tt an lnbalano{r rarrrt eLthcr aun dorn bullto
or crtsnd d.bt, nrlthcr of rhlah le paratl,oabh to any grrrrt
crrtsnt prnt,rtrntly.

In Chaptcr 7 , Thornton dlrourfe! tlro advantegrs and

dlradnantagar of oountr1t brnhr, tnd ln to dolng trpletnr I'n

drtall ttrc rclatlon botrnen tlrr varl,our n€ent of payarat on tlro
oD. hand, and tlrt lngtl.tutl.onr -'collntry, tondon brnlslr tenl of
Englend a on thr otJrlr. Contlnuing t$le rrguent Ln Ch. 8,
Thornton rnrlyme uart,tt faotcn !,n trnr of rupply tnd dmendl
ar ln htr ln!,tial dlrourrt on of berter, ht rcprrdlat r tbc ldrr
of tfl rraot oqulvahnac, bactnE htnrlf on t loorr sonorDt ot
r buyrrt t or a rcllrre' narkst, rrlti prlacr rct eoaordtngly (but
rlttr, typloallyr rrr) reatlon of r rntrkct-olotrlrrgt prtce,.t'

Thornton 1r oxtrune ly errctul about oeural conncstLmr.
Baving crtrbllrhod tlro eorrctpondcnec (en Lnaxaat onG r hrdgcd
about emugh to npudtate tbc Quanttty Elrlor1t fornulattonl
betrncn tlrc lnorrarc of prper and tlrr rhlng prloer, lllroraton
tlren arkr rhloh Ls orurc rnd uhl.ah of,f,c<lt .27 In Chrpter Ix bo

fl4t orpoundr tho prcalar rclatlourhipr |.n tha banklng rtnrstun
l"nportant tor hlr analye Ls, ad prooocdr rltb hlr traclng of
eautc ad cffoct relatlon, Ir lt too nuatr to rco a rtatmsnt' of
tlre rlnoonrlrtent oafGr of Mundcll Ln hl,r arg1lun nt?28

In Chaptrr X he brlnge ttr ttrnedr togcthotr. Br !.tlriilltf
ft rrt tlro rrgrrnent ttrrt ttro rlec ln prLcer Le | 6euac ot
lnarearrd pap.r, dcuonrtrattng ttret (al I rlrc ln paPcr rlll
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lrad to tn t nsrcarc ln GrrSpn6ltrrro, atrd (bl ttrr l"ncrcano ln
arynndtturo nrXZ oaII torttr rsre no'r output, but rlnac only I
noderats trylrndltnrc oan bc dlrcctod to cxbtlng rrnqrlold
taoton r rny turtbrr Lnonerc murt lcad to priar rlrcr, firrthar
aggrrtvatgl by r t cd-bask nschanirn renarkably rlnltrr to tlrr
sohrrnBetcrian t rcoondary ravc t .29 Elr trplrnatJon o! tblr
addrrou a rpcolfLc nultlBllcr cff,rot,t0 vh!,ctr pronLder a oaurel
cffcot f,ra prlrcr to prlonr.

'lftrorntoa then, in ugulng ttrat brnlE eredlt, o:tmd.d for
raoh loan rooordl,ng to round bantrtng grlnsl.plo, lr rtl,ll not
D.c.trtrlly relf,-llnl,tlng r d,rarr a ft rm dtrttnett oa brtrnen thc
nlEro tranraotlonr u rccn by banlrr end cultmrr, and ifir
naorio aggrcgrtm to rblah ruoh trenlaetlonr g!,vr rlre . 

tI 
He

eonrl,drrr oUrcr sayf ln rhieh dmand for loaar ntght bo rll!-
ll'"ltlng vltbout lntcrvcntlon by dlrcatotrr rtrd polntr to thr
Lnporetblllty of thl,r vbt le l*rc natrk Le rtllt ng to lrud at bclor
nerkct retrr .t2

Tb. f,ongolag hsa ittmlrtsd to lndlnatc hor oleerly l[roratou,
rgglylnE bl' rarlytlorl and d.drotle. froultt.f to hlr obrrwrtl.onr,
corld grr[p rrld .tDound th. @n trrt' actlvlthr ol htr ttn. W
lTtortant, tbtr, vaa 'llrornton ar a ooatrlb8tos to DD.tary tbaoty?
Ilclr, ln htr.rrrlr oa Thornton (E.ry 1,0 of fl,ctrr (f9671 ), Eryrl
ta btr prehto!.y or.ay' to.th. Eprlnt of thol:'rton! r lrJor rcrI
(ttorBton (fto2ll rad 8oh!!D.t r (ltsll an all laudrtory ol tlrr
gurllty of lh|Errtonrr emlyrlr. Blokr, ln pertlqrhrl ocatl
oa Splg_Sl!$lg tlr.t rlt laoorDoratod rac ot tto ahlct thlngr
nhloh byao, 130 ycrn tetrr, n. to rodfuowrr'. !!$a toy Ldlou
rn llquldlty Pntrroaoc, tlre dornrrndl rtgldr,ty of regur rnd
tlro rrrglnrl ctllolorry o! oapltall Blctr alro rddlr t.brt 'ltonton
fu rrgslng, (ln r vrry rcdorn nannor ) agrlnrt th. ur. ol &tlrtl,on
lor tic rootllloett on ol an ady.a.. bahnor of prymntr' r polpt
rctad rbwc. But Eiob nahcr tho follontrw rttol'hlng rtrtorat
'f,k rrgunt lr deftclsat becaurc o! hlr leok of, a rul,ttpllc
th.6y (ln r!1r r..Frot, tt nr.t br rdhlttrd, br fallr rorlourty
rbort ot liryaorf '. But tltrorrrton not only hrd a nmltl|'llcr tbcot? l
(rc noto !0) r htr nrlttpltcr throtl rat ru5nrlorr ln om loDtor
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to ttrat of Kcynee, ln that ha dhtlngulrhcd nore olcarly betresn
the real and rcnetary eapeotc and effcctr r tt rar ro much

euperLor to the vorElon produccd in Blekr I lnterpretatLon of
treynee (ln ttre I HLckrlan crorr I modcl yhlsh Lt thc authentlo
ballg, ratlretr than Kryncr dlrectly, of rnodcrn port-Kcyneel.an
theorTl that Hlckr cmplctcly fatled to roaogrnt rr tt Bs a
nultlpller at all.

In fact, Hl.cke wantr to nake l$rornton out a Keynerlen
altbough he doer oonoede that trtrlg ls truer of tlrc ;hort-run
analyrl.e than of tbe long r tnd that on the whols 'llhornton Le

cloecr to RobcrtroDr But he alro sear Thornton ar a Rloardlanr
which doer not gtand up to ttre evldcncc produccd abovs. fn
rhort, Jurt aB Sahrnpeter wantcd to r.6 fhornton ar epcakl,ng ln
tGlirrs of an ogulll"brl.un analyrls, whlch lfhornton plal,nly uat
not dolngr Eo Hleka wantcd to 106 Thornton ln tsmr of dern
f,cyarrl,an anelyrl"s.

Butr altlrough nany of thc ideas ln Thornton oan b€ foraod
Lnto the lransrork of modcrn grclt-Xcyneelan analyrir tlrerE tret
tt tcGmt to ln6 r two naJor dlffarenoea Ln ttrr thtnlrtng bared upon

then. Thc firrt Lg Ln ttrc exprorrl,on of thcrc Ldcas in t rlgld,
meahanl,stls framework, partlctriarly tlrat of equlltbrl.uml I hopc
I hlve ehwn aborre ttrat lPhornton war eonoarned r all along r to
avol.d prco!.roly that, whlch he would alaarly f6c not a8 a more
but at a lere preolce formulatl.on, rlnee tt omltted tlroae
lnbalansos and .xogGnous dieturbanocr rtrlah wcrc what the crLser
rors all about. Thc recond lr that the olear dlatlnotlonr rhl,oh
lllrornton drew at evory poLnt, betruecn tlre real and ttre money i.e
wholly abrcnt frql ttre HLakeian cror. and frm the shole of poat-
EcynarLan tlreotl.

fn rplte of a performanee whleh haa reoantly drawn ruclr
plendlt!, Thornton r€cnr to have hrd no Lnf lrronsa on tho
dcvelotrrncnt of actual nonetary tlreory, and oartainly hlr tdeag
have hd to bc redl,roovcrcd nrbregucntly. lllrcre arc raveral
poerlble cxplanatlons for ttrle: tlre agrLmLlatl.on of llhornton
to RtEarrdor ar €.9. by ELoksl ttre acecptancc gcncrally ot
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Rlaard,otr analyaLr rr ln toaur vay noro relrnttllo orr prcolh,
rtrl.eh ltchrryotor addrrsorl or lt nry be rtnply tlrat Etrorntonrr

cnlnrmc t n publlo aftain at tho tlm prcecnt d htn trm bclng

trhon nrLorrrly by aoonill,rtr tl I Glrcorllt.lt ao rtl, lt t.st t

lntlurntlrl ln hlr orn ttsl but tush nrrh t. h. lrdlr on roonmle
thoory r&r tranrnittcd tbroqgh thc rlgld, rnolrrnktla rtnreturr
that rconmt c tlnory lngrrerl.ngly drvrlo.d'

!ton, I 1111 6sss6da thrt, Jurt tt 8chtry.t r and Blekrr
rllsh ttrcLr ffD aroa to grld, rcld into lFtrornton lntarTrotetloar
!,n trrus of thct"r orrn thronttoel prrtrollo.ptl,onr r !o Elght I
bs dolng, rltb I dtltrpnt lrc to grlnd. f ltrggilt I rfuqth
tatt. Put Sorntont r rnrlyrlr ln t tlrr of rny of tlrr rtgtd
forrulationr, ougcat ttrca or mrr rtrd rclgh thr lnf,omrtlon'
rnd t nrl,ghtr lort rgalnrt uhrt galnr tlrcn nrf b. trm lo &lng I
I ruggort tlrrt tbr lorrg groatly oulrrlgb thc 9r1nr.

F1r ray of drveloglng a dlf,fcrent engle of, vlrrr bt rrl ncfr,

pgr to r(ilI ourront torrulrtlonr of rcnotary ldrae.

2,n Tne 0weLoplrtEtr 0F KgYHesIAll EcoHot'tlcs

Chrrleal vl,crr oerrird f,onrard Lnto tJrc 20Ul arstnry grvo

nonotrrt? tlraortrtr t rJ a fundrncatel barlt lor tlrrtr thfnktngt
ffi niserclan onorptr of I rcel e*shanEr .qEf1l,brl'un ad th.
Onenttgy 1:6rorT. fh.lG utr. rclrtsd tbrotrgh t rpccLc vlc ot
llonry r l3 cLthor lt$If rpccLr G ta I Irrrogfatc vall'datld by

ttr olaln to ppr.font rpccl,r. tlomy ln tb!.r fom eould bo

vigtrrcd la elthsr of tro ll.ghts r rt r smodfW trarly erchengr-
ablc for rl1 othor omodLtl.ee r oE ar I rtock to bo hcld It an

3allt. x'trts Lr aarlly transtetabla lnto nodrrn trrnr at tto
ffi nelor fnnctlonr of non U, tlrat of, aetdng r,t I mdLrrn ol
cnshrnto, and thf,t of loting aa a rtorc of, Yiluc.

Itre roel crohsngc equtltbrtun of Rlorrdo rlt lorc ftrnlft
struatur.d lnto th. Gencrel Equtltbrl,rrn nodll of tfalrar ,tl
furtlror rcl,ntorolng tho ldie r rbsrdy cntrcnohcd ln Rloerdo I r
tormulatlonr tJratr tndepcndantly of yrriatlon! ln thc valrr oC
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tho nonetary rtrndard ltnlfr t$c rcrl crohaago cqufltbrl,rrn
detctzlnad tho rclatl,rn prlcerp 1.o. ratior of goodl-crahangr.
Itre taak of aosouatlng for varlatlonr Ln tbc valun of thc
nonetary rtandard (crprrered today ln trras of, ltr rcol.prosrl,
tlrs I gcncral lorvol of prlsrs' ) str lcf t to be dralt ritlr by
thc Otrantity Thcoly roatlng at ttrat dld on tiri rpcoio-bartd
aorropt of tbe aggregato f rtoek of toncyr.tS

Il|c torlrlt rr8, ra Foyncr trr lt, r dj,arbotoqf fur th.
lnh.tttcd olaraloat 'rralyrl= batrr.an rcDat ry and valur throry. t'
llr prop,oard to s@aly th!,r rcprretloa by tr.atlng Fn y r.
prlnrlly tD r!1.t, tlrur brtngtng tt rlthln th. th.ory of choloo.
llb.rcr| ln tlrc Trcetltr bo sctrlr.al .aough oontrot rltb tlrr
ole l,cal vtcv, tnnroltt d through MarstraU rnd Dl,gou 1 to
brlog tblr Glo.Dt Ia vle r q..h-brlrlo. epgaorobr'7 br rovoA
fer caougb rny to rltar hl,. 3tra.., Ln thc Grno:al 3h.oay, to
tho Llquldltt' Dlcfcr.nc. rpprorchl lrevlag tb. .shrnf. finotiou
ol rcmy to br dlolt, yltb Ln tsrbr ot r tnn.rstl,onr danad.
'!h. tro togrthor ytcldrd e dtornd lor maoy ftrnotloa rr I trera
rcllnsll vrnloa ol tlrt deuaad ior mn y lunotlon ltevrloprd
through Fl,rber rnd Plgou. Ttrb drnaad tor rcley lumtlon,
Frtloulrly rr DFrr.ntod ln Urr 'ltlolrlrn crolr"lt r$d aubr.qE ntly
eonstru.d ar providlng r on th. Il{ rld., r loonr d rqutllbrh ln
tbe rcnoy nrthtr f,ornr tlrr oorc of rodrra En.trry Urrort f at,
ooo tLuc on rgald hrva rutantlgrlly rroluded tho trnrtrrhtr I

or nodcrn Qurnttty rboorlrtrtt lro thlr rofermoo r but lt k not
ol.rr that such I dl,vltl,on la rcorrret tod.t" o.rtrt!l', tlrr llnm
oro lere dcf,ldtrly drarn.

l! tba lon ln vLloh the 'tnn.ac tlonr drnrnd lor mroy'
hac b€cn grrrented ln the throry ltr connesttlon rtth tb. .l4'Lr
and nore rlglil lotl ol the Onaatlty th.ory 1. rplrrr ntl rltbough
Ln Xoyaer I out orDorltion coglicetlont rad tnporbrt dilfrrrnsrr
raa rat outr but orr.a lD tnat cxporltlon I tbea. la rrrnat lor
rulrporing that &l|yB.. blsill! raw lt r. e logloel drvrlolrrnt
froa thc qu:nttty 'Ill.orl,. r'hc renatadrr of, tbr vrlur br.l,r -
tho Rlcardlan rcrl-erchrnge rqalllbrirs - 1r rubrr*d ln thr
18 r.htlonrhlp, now oonrtrus{: m e locur of cqulllbrlr ln
Itbo goodr uarkot' rtandtag lor thr rcrl rldo of thr eHlyrlr.
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thur to tthc thc clcnpntr of thr Blstrrlrn sro!. lt
omprlrlng e rral rl,de rrpnrrcd tn th fB rolattonrblp end I
nonry rtdr irpnrmtd ln tlrr Il{ rrlattoarhl,pr rrhllr lt nay or
Ety not rdoqurtety oonvcgl tlra rrrbrteno. of tbr Gonorel lftrrorT l
(thc 'drbatc ret off by rrtJontrutvud !.r lrr lra mttled | ,ro t r
I f,alr llnt apprulnation to hou lt har brcn traDrntttcd to
polt-fcyurlrn rnrlyrtr.

On tb. roal rlda r uo thur bevr tro Dftn nrobanLrs I tlrr
lnptrtncat tnaationr rcrtlag oa r oongrallon al tro t ntclrrt
aetmr oDG aotlonal and onc aotrrallfl and I rultlpllrr ot Lnocr.
orpcodlturc frrnsttoDr rrletlng lnvrrtnrnt to aggr.gtt lnoct.
tlwl I dlrcct vlar o! thrlc ueohanlrnr lf tbsy olnratc ln
praoaloe rould udoubtcdly rG. tJt.B firet Ln mn trqt trr8ur
llhoro tnvrr6rat Lg trld to drprnd on I o@grrlroo of, tlrr
lxrveLllng nartct ratr (aott of borrortry or rturn on lradlngl
wtttr tlrc oxpasqs6 ntc oC rctura on dlrsat lnvutrent .rycaditu8|,
all the rlmntlal rlcntr ar. oonsrlvad and ealEulrt al ln
ror[trq, d.l^nrnrlonrl vlsiog thm la rrolf tanr is tn
ertlll,olrllty shloh oblLtcretar tlro dl.etlnotlon bctrcca I
tt bllfty or mrct rlncl.fhd rnd rnforooble rt I '!un ocrtrln
La Enry', rnd r llabtllty or arrct rpot f,Ld lr t titl. Co

goodr G to a rbero Ln thr prucoodr of rcal proo.rt.t' Sinor
tJrr rtn borlrtred lor iavortncnt Gp.ndftun and thr lntrrclt
lnya,blc oD tlrc loen arc ol ttL tlnt tlpr, rrhlh tlrc rrprotrd
rGtrEn lr of, Urc rccoad, lt lr not clcar thrt tho undrrlylry
behavloural rcletl,oil oan bo undontood rhrn tlrlr dlrtt'nstion
1r rrrcvd, rlncc ttre lcndcr lr unrally dorllng [n ronry el,atnr
oR botlr rldcr o! hlr balanse rhmtr nbllr thc borrcrr ll
lngurntly lnourrlng Eoncy drbtr ln ordtr to ecguln rrrl l|tc'tr.

lftarrr lf ln tbe GreD crrr, thc rcnay rterderd 1r verl'ebh,
thlg Eay t n cotnaltty bc lD lqrortant oaural fretos ln borrourar I

brhrvtour althorrgh tt lr lrrr tqDortrnt Coc lrden (tt nry eDt r
lnto thd.r gonrral rlrcrmlnt ol prrtloular borrortng
propotltlonr t I but whcn the tranraqtlon !'r tranrlatrd t'nto
I roal I tlrlnr lt rLtlrer oblltrratcr ttrlr crruml ncobrnlm
altogotlrrr or faltcly rcpr.rcntr ttro rldo st tlrr tHtrtrctl'oa
on wht ah t t oo€lltl r

rI
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A specl.f lc caac Ln polnt Lr shown by llhornton t t argtunent
egainet ttre reetraLnt on banlc lendl.ng supposcdly provided by
eLttror the applLaatl.on of I gound landlng' prlncl,ples to
lnd"ividual bank loans or by the falll.ng rate of proflt to
borrqr"rrrl' ttregc argrumonts nlght apply ln rrealt tGt.rus, but
Eo long ar bankerr are coatant to kecg ereating noney through
their loanr ttrey arc rupplylng ttre very moanr by vlrl,oh both
ttre duc repayrnrnt of, nonel debts and the naLntEnanoc of utncy
profitc are agrnrcd, thus LnvalldatLng thc aonclurions of the

'rea1r analyrl,a about ttre self-llnttlng alraraatcr of tnflatton.
An attarnpt to rccapturc ttre nonetary cf fect tirough the Quantt t1r

Theory rif, the rsal-balancc effect Ls rrnable to o@a to grlpr
wittr uh* cauoal proc€8ras lnvolved.

The nultlpll.or mobanirm sitr e\rGR mor€ oddly on ttrc nal
sldc. A! a moncy erpendlture phenontinon (as lt, Lg Ln Ttroraton) r

tt na*,sr senlel 'tlrrsugh tlre ohaLn of ruccertl.nc oqrcndlturcr1 tn
lnl,ti,al rrrn rpcnt lnto tlre tranraotlonr flows Lncreascr tlre total
tn a dcfl.nable uay, rhlctr tcads eaelly frm the idca of an lnareattc
ln total eryrcndltrrre. to a dLscusgLoa of prica, Lnventory end
produotton ef fsatt. AltGrnatlve1y, traclng through tlre ef,f,cot
on tlre goodr ai,dc yleldr a chain of sucoesrivcly-dorlved dtnande.
l{hatever nalnar onc attaohes to these trro effestr r ttrcy are dlttLnct
bccaure nonay and goodr pars Ln opporLte dLreatLons bctreon buyor
and rellsr; ttrc chaLn of uonay expendltnrce dl.ffcrr rlgnlf,ieantly
frm tba chaln of dcrlved goodr tranractlonr, anrd may lnvolve
eubetantl.ally dlff,ennt setl of trsneactors. Onlng to enblgutty
Ln the term'lnoornc', whlah has to etand for both exgendlturs and

output, thele antlrely s€parate f,lwr arc not dlrtlngutrhcdr rith
ttre rcsult ttrat we have to try to thlnh of the raal mtrltlpll,cr
rJ.nultaneourly in terme of botlr noney and goods r wht.lc at tlre tlno
tine neglectl,ng ttro diftcrlng pathe of ttrr effectr.

Keynesr own expoal.tLon Lg not frce frm thlr anblgruttf , rl,nce
hc clearly wants to cpeak bolfi of ttra effeot of tlre propanrl,ty
to eonrrne on the divl.elon of outgut bctrrcen contreptlon and

investsent goodr, and of ttrc effect of lnarenrcntr tn recelpta
leadlng to insrenonta Ln errpendl.turc. His analyll,; ls ravad
formally by rettrtctlng ttre phcnmenon to ttrc saae whcrc only
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ProductLon effecte of the increaged expendlture aro Lnvo1v€d,
1..e. the case of an advanced esonon1' Ln a deprcarion, ln rhloh
the eyrtem has arnple productlve capaoLty and standr polted to
prcduac the extra output provl.ded only ttrat ttre producers can
gst tttc now ordere ln. Thue eaoh ltcm of extra erlnndlture,
L.e. each term oor, Lmpelr produaerr to produoe correrpondlng
inarenents of output. It lg Jurt a speol,al case of the uore
general thornton nultlplicr analyeia .

In Lhe less regtrl.cted uses of thc nultlpller ooncept in
poat-Keyncsl.aa analyel,a, the roal nultl,pll.er appoale to the
Rtcardo-ffalrasian rsal-Gxahange cqulllbrlum reaehed indopendcatly
of mon€y r Eo that deflatlng tlre rrpn6y taram to aonoot for
varl,atlonl Ln ttra monetaty rtandard ylelda a "real multLpll.er
relatt ono gt*qrly ar a cmputation performcd on numerieal
aggregateg moasured ax post, and the analysle Lg eLlcnt about
tlre proccsa€! of, whlah thosa mearured nunbon are taken to bc
tlre regult.

Thus the EupprcesLon of ttre monetary arpecte of tJle capLtal-
lnvcetnsnt rslatlon and tlrc multipll.er rclatLon r€movaa that
aooount of monatarT processes whLch needs to be rupplted ln order
for ttre behavl.oural aepocta of real procesaet to be undergtoodl
tt abollehcs the vl.ew of noney aa a ncxua betilreen buyer and
seller (or betnoen lander and borrwcr) r whLch aB the Lmportant
characterigtlc of a money eeonffiry roqul.ree a sentral place ln
tJre e:raLyale; and in conseguence of ruroving tlrlg market Dexur
bctffeen demand and eupply Ln bottr eurrent and capl,tal goodr
markets tt renden ttre cruaial Lnamc-e*pcndLturc rclatl,on
Lmpanetrable to analyals, whlch now lg no longer daflned to
dLstlngrulsh betwaen 'lneorne' and 'exlrendttutrer, craept ln ttre
trfvlal sente ttrat any tsyo (rxrlnterpreted) variables Ln ttrc
algebra nay b€ so labelled.

The non6y sLde euffere from ttris defect too. That arlnet
of monsy as a market nexus whleh ought to entcr lnto ttre gooda

market as thc ilaan8 by whldr would-be buyers mdse thelr dcmandr

cffsatlve Ln ttre market, ls left to be dealt wl,th on ttre monay

sLde aa ttre I ttransactLong denrand for nonay I whlch altttough
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vlgru.ly rolttod to t lnoons I hag no aeocrtrlnrblo oonnootloo yltb
tlre prooefE€3 ot buylng and gellLnE goodr. Ihtrf lrotatrd, bxr

aorlnLlatlon to tba non6y rldel f,ron ttrr goodr narhrt,r th.
I trantaotlonr dmrnd t perf,orns only tlrr fonral fuastJon ln tlrr
Btakn!,an orotr - eprrt tron ttre rl,tuel bor lt lalsor tfinrdr tlrr
trredlrn of cxabangcr rrotl,on - of carryLng a mlation brffrln
rl,uomcr lnd lntarcrt Lnto t*le nonoy rldo, tbtr tt dorr by
prwidlng t lrcrtloa of thr Don y rtoch to br dcdrrotrd lro thc
total noney brld, thc absoluts gLrc of ttro Srortlon drduntcd
belng dctarmi,agd by tbe ls,nel of 'lns@ n , lo tlrrtr of tha
I glnen gtoolt of, rnney t tiro reslduc avst.lrblc for pooptr to bold
tn psrfornanoe of ti.c asslt frrnattorr Lr dctrm.lne0.

Tlrl,r emrurt, M2, thrt prople rllt rent to hold rt ln umt
Lr gLvrn rt loon ar ono hnour ttrc Lntorcrt ratr, tDd rl,ncr
o:r hlryotltml tlrr t gl.vrn non y rtoot I docr not ahragr Ln rrrlnoff
to rny ol tbc nrohanl,ru of tlrc mdrl, tlrr tntgrrt ntr luftr
if, qutttbrltn lr Go bG aohlevrd on ttrr Eonry rldr. Slnoe thr
wholr anrlyell lr dcd,laat d to tlrr propo.t tlon tlrat, .quf Ubrlur
san ard rlll b. rshlevcd, l dctcsrlnrto locur of Lntrnrt fitr'f
lnscn patn 1r dcrlvod by ftnrlty clldlng Bn y frm l$l'r rldr
too, tlrur prwldlng a loaur .rpacftcd ln trmr of, th. trn Eo
verlablcr tr thc cqllmntery loour on ttc rral rl,dc (thr 8f
Ioourl I Urr trro locl arG tlrcn brought togothor on tlrr trrr
Latorcrt rat r/Lnom rploor to dttrrmtnr r grend egulltbrhm
for f nonoy r arrA r goodr r nuhotr Jolntly.

Tlrc rlnrate oonrtnratlon of thr trro tool, thl I8 rnd tbr
Ll{ cur''Fatr outt oloaa aororr tlr fundrnentrl rrlrttonrh.lp
betryeon rcDey and qroodac Ln a nrrhot caonmt?r ro brgtn lra I
vl,or of l narkrt u a oonfunction of buyrn rd rrllonr ttrr
buycn atlntng wttlr rcnGy to crobangr eor goofu, tlr. rollcr
oot1ng rltlr gedr to crohangr for non y, On tlrr buylng tldrt
ttrc prcdlactod barlr ol dcel,rlsn lr tbc elorlrc of hrlcrr to
ashlevr tbr bcrt bargatn (fu. tlretr fflB rrtLnetlonl tn thr
barkot ol goodr thcy bqy, in tlrr ltght of tholr l).rtoDrl
profcronoct for goodr gua goodr ar esnrtnlnod by the rnonrnt
of !!on y ttrry heve to rpondl ttrc notlon of a$ 'cftrotlyr do1g1',
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l.e e & denrEnd ttrat 1r sffsotlvely fftrpresrltrle lu thr narketr 1l
ttrat of & desire for goods gua gooCr glven subrttnce by rbtltty
to Fay; ult{natoly, t}rsn, t}ra $g}resrLon of, a aqrlet dmrnd tt
conveyod tlrrough the noneitary cxpend!.tures of buysn. (Tttis lr
nodlf!,edr but not deatroyod, by a esnslderatLon of, deferrod
paynrent. )

On tho co1ll,ng rldc I the prcdlcated barLr of drcl,rton lr
ttrc dcclru of sel.lerg to aehLcva thn begt rotut'n1 l.€. sha nort
money, for ther geodr Ursy offer for sala. Th€ aonfrontatloa qf
the tro types of tranoaetor detera"l$ee ttre prioe at rhlob I gJrod

is cold, and ttut guantity which ls Eold at that prl,cr. Ih.
offeetive donand, c@mlaated ttrrough brryon| ulnndlturlrp l,r
ltrelf ttrc mdltn ttrrough vhloh buycre' prefefens.r rrcagr Soodf
a:r€ o@unLcated to rolleru, ard thug to produccn rho thcKby
ars lnf luanaed Ln hor tlrry dl,rporc tlre produetlvr rcfoufitct t tho
soLllrlg prtccr for th6 (fuantttlrs rold aotrrmurt catr to buyrn thc
rcX.atlve rserslths erd oortr rrq)rorrLble Ln tlro prroduetlon
poreLbtllt!,cr of ttrr ecomny.

To the extent Ulat tbo narlcet also r€41ulr.r thr tnnntrrl,oa
of tnf,orraatlon ln or{or to arrLvo at dstcrtlnatc prlom rnd
guantt tlar r" tbr crp.ndl,trrrc f,lcrr caary a ooneldcrablc ontll

ln purG prloe tlrcory t$c vholc onut tc ttrc tnnrnl,m!.on of
all ttre- Laformation requlncd to orgrnlre oaqmln produott on rnd
cxeheng€. Thur tlrc mnotuy nsxus betrrern produarr and €oottEer
rerts uporr a narket ncruf bctrrsan Eoncy atrd goodr. A naclto-
Goonsmis atructurr rhloh aannot telse cogrnlerasc oC ttrlr rloxtr! rD

beoaure tt lackr the roquirttc conoaptr - ornnst anrlyrc th.
marhEt proocrr€r by whl,oh prloee and qmntttl,cr ohaagrr lnd lr
herrle porcrlott tq amant upon el"thrr tlrr sau.al or tbr olfsctr
of prloc changes or of, ohangu Ln {cnr6d and rupply oondttloltrr
tflren ttre merkct analyrlr Lr ortrnded to faotor narkrtr r tlnl,Iar
narkct grocosra! aro requirod to oq:laLn Bgrmntt Ln rrgn ntre
and lavsls of cqrloyrnn$tr arid tlrr connc€tlon bctrreen tlrorc rnd
ttre erpeDdlturea on goodr tlrat ttrc feetorr trG uploye0 Go produor r
lrclrtng oogmlramrc of, tlrs rcquLrlt prossrref r tbr rrorrorc@flto
tlrcory lr brnae porcrlGal to omrnt on rrg.f and eplolnrnt.
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Itrlr docr not preirant xcxplanatLons' E'elng of fcred about
noycnentr tn prlocr, lnomu, noncy, lntcrert rrtct, aaglloynrnt
and othrr lllortrleonqrLe ontlttGr r although tlro etetur of rueh
'explanatlonr" ruralnl conJoctural. rt ought to bc a neanlngful
quaetlon whcthrr tlre mnctrrT ncnur rt an rlmnt ln explanrtloa
nacds to bc prcrent t n thc maorocconmlc rtructrrG tf lt lr to
be tuscctafully Latrgratcd vllJr vrlue tlroory r oE rbetbrr on tbr
oontnrf thr tatrgratl,on rittr value lfieor':f ooukl bc rrllcd on to
rupply thr nlrrlng olouront !.n rrrsro thcorlyl but rlnor o=tlrods
veluo thcory ltralf faLlr to provl,dc aueb e ncrur thc quertloat
door not arr.re. {5

Whrt I thr l,ntogratlon of rcnetary rlttr rnlur ttrror1f r mtnf
appearf ln praattoc to lnvolvc thrcc ldaar. llort lq>ontrntltr lt
lnvplvcr dcrX,tng rlth non€y ln tcrne of thcorl of oholocr rtloh
appcrrr to noln s l,n trrnr of sonrrucr rqulltbrl,rnr lt alro lrrdr
to thc notlon of a donaad-lrld-tupply ncohenl,rn for nonGyr rrrotly
on the llner of thc rarhct analyrLt of qul'ftbrlum Ln Urr goodr
narkett to a oonsldcrable crtrnt tt, involvu tmrtJng nonry ra
though tt slrG slnply r fffirtrrlrc god, rbl.sb uroo.lrtcr tt quttr
cloarly wlth thr rlnotc yler of Eoaay, both tlrrough lCr rtefirr lf
t mmodlty ard throrrgh tho lnportrn'or atteehrd to tltc rlle of tlr
fglvcn ltockf.

|llrur nonotery anrlyrle oonrLeta of a donrnd funotlon f,or
moncy tntondcd to rcflcst ths Lnflrrcnoc! arkl,ng frm thr prlvaCt
rcotorr rhth ttrc tg5rpty of non.y nry b. trl,en lt ooiltrnt or rt
an e*ogcnourly dctrr-ntnrd vrrteblcr or nlry bc Eorl rhbontclf
oonoclvrd ln trm. of, r turrattonal rrl"rClon dmLgnrd to rrlrtr thr
GrogGnourly dctaralned Dloncy buc to tlrr orcetion of tndlng blslr
non€y r poutbly furtJrrr olaboratcd to tahr rgrcltls notc ol the
part pleysd by rrou-blr:k flnarrcial lntctacdterler. lho nrrthrt
oonJunctloa of rqpply rnd donarrd f,unstlonr 1r trhcn to drteralar
thc lcvel of noncy rtook and Gtrr t.ntarclt ratcr tnd tr on. of th.
nreJor Lnf lurDcer on tlr f hlll of retlyltttf rhldr aqlrlrcf tb.
bchevlour of tlro naJor aggr.gator of, lamc, rryrloymat, otsr

Iftrrrc thc ruppty funotlon le derlt rlt;h in tcrnr of non trrlt
potlcyl tbe rrletlon brtrccn noncy rugpl rad grarral toonmlo
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rctlvlty us-rrally re1l.eg, J.lnpllctt1y or erlllettlf r oD the undGr-
pl.rrnlnga provldod by the analysls of noney narkcts antl goodt
n*rketsl ttrus the wholo rclatlcn between nonctary ttoskr [oltrtrr1|'
act!.vlty and tlre aseosr,ated varlabler, la loft to be pnovldcd by
the 'cienand for Eronsy' analyrir, and tt ls tblr that ve shall
nrlnLy deal rLth.

2,15 Posr-K'EyirEstAN DrveuopHEHTs It{ illoxgrany Tmeonv

Dlffereat oontriJruton ltnrrr dLffucnt arplsEr of, tbo
rdsnd for nonrytt er tlotrnron smucntrd ln 196?146 "oontmsnHry
E nctrrl, ttrcorlrtr, rbrthrr avwcdly rlryureLant or 'QurntLtyt t
epproach thr dmrnd for Fnty ln enonttrlly tha tln rr' lp lf lD
epplicatlon of tb. grnorel tlrrory of ohoLorr tlrough tfic lcmr t il
to fornulatr tbel.r rnclyrlr ln tcrlr of thc dornd tor Eonry tl
ra areot rltrnntlrn to ottrcr etactr r rnd thc lettcr, in taum ot
tlrc dannd for thr tcrvlou of, E)nry a3 l good'. St rrsa tlrr oonaqlt
of a I glnrn rtock of, ron y' (thougb not en lnntrbly ftrcd rtootl
in tho sontcxt of, rol-.rshange equlllbrlrn lt elro praotloally
unLvanal r all ttrr cerontlal olcnrntr of ttrc nlcardlrn rlnotc-
barcd vler of non y arc pnrlnt.

tlhat Jobnron rrf,crg to at tlrc I Qtrantlty t rohool lr that
arro<rlatrd rltb Frlcdnen atd.lr rlro knora er the f Chloago
rcboolf I tJrls ratlrer loorcly aroal.atrd group 1r nid to hrvr
attqlt d (by .o., ll crcdttd rl,th havLng eobl,rvrdl e
!rcnctarlrt| oountc-rwolutlon to tbo I xoynarien rrvolutlos| .
thorn, (19661, llnod ug thr nelor progon atr lf lollorrr Ouenttty
Theorl,etr rcpr.3rntrd by Prlcdnanr Irtrnf rnd lirltrcrl A|rrt
Prof,crcnoa Ttrcorl,rtr rspr.ronted ry Bauilol, 'llbbln and Durroabr.rrXrt
end t}rcn a eatogory of rrlterg, noet of strm trrt tlrr oonorpt of,

tlra fdrmend f,or Doncyf but who do not ftt oo rrrlly lnto tblr
ll,nr Epr rLrur tlrrl.r rdcurnd for rrncyt fbnstloar gLvr rrl$t to
both rppr'Deotrcr. onl nlgbt rddr or tlrc $nntlty rldrl Clganl
llslrclnanr l{rl,gr errd tfolnan, but rlnoc Urt Qrnntlty tborlrtr
ttrrnrelvm lnoor?ontr rrrrt cf f,ootr In ttrclr lodrlr r rhlh
t$r alrct prcfcr.ncc thcorlrtr at lrart nake tlrc rlUn1 bd
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to the exchrngr f,unctlon of nogey bfr adnltLtrrg a tnnsrotlonr
d-mrnd, iE is d'ifficult Dclu to flnd anyonc to oo€ulry thr r=tru
gori$Jonr ttrat thlr eetrgorLratlon ruggcrtr. Dlrrcat bcilcrn
d"ltfering caryrr r hoysvGr r porcl,e Es.l?

Petinhla, rlro rhared Krynu' yl'lr of tlrr ola11loel diobotqr,
propored to rmrdy tt by rcturnlng to tl. ur. of tlrc frcrl
balanar lfftct' r (rhtetr lryncr had dl,roardtd rhcn hc novcd fra
tbo freat;igc to tbr Ornrrel 'Itroory) , al ttre nrl.r engl.ns by rrhlotr
to lntrgratl eonslr rnd vllur tbcony. Derplt tio vldcrg31ad vbv
thrt ttre rreal behnso eff,cctt orr tf rme put lt, tht f plgoq1
cff,ostr r whlle t$ lnuosegting rnalytteal tool yL of no pgotl,crl
lnlrcrtrnccr ?rtl,nltn latcr recrtvcd rubrtautiel ruplnrt trm
D$rlc rnd Savlag, rho havc rald rbat ean bG rald in drtcaar of
ttrs notisn .{o

slncc Patlntln t t uf c of tlrc nal oerh balaase notlon ru by
wrl of lntroducl'ng tt, lnto ttr dmand and rrrpply functtonr f41
goodr r tblr brought rcney Lnto thr utllt ty funstlon rlong rltb
goo& r thul lt^altlng noa.y into valur thtotly at tro polntr r thr
oerh brleacc epproach blltng ssts by Prtl;1tcln at I typt of rerlth
rf,fcst, lt rccostrrily lnoorpontod roel rl,cnatr of rrrrt cbolocl
and rlnec bonde lf uclt lt EoDcy ycro brought !,nto thr grnrral
utlllty fnactlonr thc rhole atret rpcetnm rar thc4by GncilFgrcd
rlthLn Patlnht n I r lonrulrtlon of the utt.tl.ty or prcfrr.tror
analyaLa of aholsc. thc conJunotion of thLr grncrl utJltty
funetJon rlttr ttrc porLt of genaral merkct cqnl[br1ur ryrablcd
PatlnJsl'n to tllmtrLcc hl,r chaln of argumont tnto thr 4latloa
betrrecn cxctelf drqandr ln goodr qnd non6y narketer u Grgr r

erscra dcnand for gooda DoeGrtarlly tnptlcs I oorr6fpod,l,ng
cxsrar rupply of rylnoy .19

ifhers ls I god deal to br reid lor Fatlnhtnr r fonulrtlont
it doer capturc onG rlemnt of tjre Egs3y-rliood! cxohaagc nlatt oDr
in Erat, for rny Lnd,lvidml tn axoGi! dcnrnd for goodr nnrt
s{ro.rrarlly Lngly rn Groa.r tupply of nonell, elnos ho adJwtr
hl'r holdlngr of rcn.y end goode tJrrough narhgt cxohangc. But
Patlnisln novrrthelosr gtl[ flndr tt nes€rrary, by r$gacEatJng
uI, thc lndtvldual dmrndr for rcnc1r, to a6l,vr at r(m .qufflbrlun
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rclati.onehl.p bctneen the total stock of money tlret pcople want to
hold and the rgLven stosk of noneyr. lloreovctr, hls varslon of
tlre EolrGt-goodr exohange ia dietorted by a faLlrrra to recognirc
an eggentlal dl,ffersnoe bctryeen noncy ard goodr in an Gaonqf
wharc noney lg not mercly a nrrtrsralra aomnodtty r t! Clorer har
foroefully polntcd out. 5o

Butr bcfora Clorer, Gurloy and ghaw had alreedy tafcrn ltrur
wi.ttr Patlnkln on hlr tneutrallty of monoyt rlenehtr rblctr tnplted
that varlatlons ln rl,ttrtr ttre rglven stooh ol uon yf or la tls
rdesLrcd rral balancar' lcd to a.Uuttncnt paoocrr.f rrDrloh rorkrd
ttrrough prloc ef,fectr only t re ttrat, aftcr thc equlltbrating prlee
ohanger whLah nrtorcd cqullibrlrrm bctwcon aoturl and dcrl,rcd
I rcal ngnsy | (or.r nore geDcrally r t real raalttr.' I tlrtr rcal exohangr
sgulltbrLum rnerged uaclranged tro ttr fomcr rtltc.

Gurlcy and thaw|r rorhSr urc barcd upon r morc drtallod vlar
of ttre rtrusture of finanalal lnrtLtutionr and of tbc ereooletcd
flnanoLal agretr nerketed ttrrough non-banrklng financlal tntor-
nsdLarier, dcaltng rlth the more llquld cnd of tlrc f,lnenofrl alfet
epeotrum rt affeot!.ng ttrc aupply, dmand and ulc of monay aa

narrwly dcfLned, tlrrough portfoll,o adJuatnentr Lnterctt ratc and
veloclty of olrculatl,on offoetr. ?fheir mat,n tool. war ttro oonecpt
of routalda,/lngldc monoyr dlstlngulrhing betrrecn governmrnt or
ccntral bank dobtr and cffiiarsial benh &btl (tfrlr dl,rttnotlon
trnrallalg r sonoeptrrrl tool of ttre tmoactarl.ltr | , the hlgh-
pworcd/ordlnary monay dl,ohotmy) .

Onc rff,cst of ttre Grrrlcy-Shas work va. to rolnforoG thr
groring uneasLnerr flen€rally felt about the vsqf oonecpt of
tnoncyr I ttrs Lnoreared ln;nrtance attachsd to tnatr-noncyrf aDd

ttre work of ttre arrct prcferenca ttreorlrtg of tlrc Iobin-Ialc
perruarl.on gtrcraed the portfoll,o adJuetnent neclranl,rn ct thc
naln tool of analyrlg, vhLsh Lnevltably lcd to cxenlnetLon of
mney I ! plaoe ln ttre arlot spootrum wltlr a contequcnt playlng-
down of the nediurn-of,-Gxchangc funEtlon of noneyr alrcady
wealrly enough r€prGtented in the I tranlaatl.ona dcrnand' of tlrc
Hlokrian ororr. frc oonccpt of, tmoneyt allo tran tnto dtlfloulttcl
Ln ttrc rmonctarl,stef rork, partly becauee Frlodnan had fclt
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obtlt d to lnolnd. ln hlr d.ttdttorr ot rcny tlr ar rrll er
dord ltrbllltl.r of b.nL., Ulrr. &.qr8tag on .rtt ot, t'houilt
to b. tryct nt, o( tlrr l'atrrort .!t ot o[ $r.trtoldtryrrtt ra{
grstfy brorurc o! Urr gnrrel troOonof of thr rmatlrlrtr I to
rttrd lryortrDo. to r.rltlr |nd ht r..C .ttGtr lB gr.lr rdrud
tc lonryr tuotl,ou.tt

t!hu. tho qFqrt of rrcnoyr, drl,ch htd r.-.d ol.|a qo|rtb
la glt-Iryl.|lra lltrcrt$r rtllr lC rr| brlag |l|,!ord.l rrilLt
trc ltr malr-o!-lnyrat tuotlonr b.o[. vrf,fur ald Gr obf€ua.
lr, frc th. btsoductlon ol lfqufdlty ?rdrr.s or th.
llcrrlag qtrertr o th. mret firnollon'Ld to r frcdag
oonfirrlol b.tr.aD Urr oono.pt ol rro.lfr rad rllgclCllt', Urtt
ooatudoo - r.hlob 1r lergnty ulcrolvrd todry' Ld to rttett
to lt tlD. rDrryr ta trnr ot rllqutdltltr to thrt, D lLttnlt
n .nlry sosld b. rttrolr.d to rttlrrr trnlt{ to rttq)Gr to neiurc
unry ln ltr arracr nur-o!-prynt rl1,ft, rld,tr utal lt b r
tlrecet.torl 6tarE rtrrlll,g rt..t 1rratc.rotr ubloh tlrord ell
tb. bula.n ol qlrutto on to tlr. T.Io€lqr ol clsculrtlol to
r cols.ntnglon o drylo.daddl rrfgfpmrd *.y oorgtrltl
to r t.o.nl dl.tErG rrtilih mtrry 6rory rDal r oo6cotrrGl6
o tho Lnoc..upoadltnro rtde ot Urr Elofrtrn OrtDfrr rhLt Lt
to r SrrlclrE. !c tl.o.l r. rgrl!.t m.t qr pouc'tl la r oolct
ln rhtcb Daltb.t tlndcrr ro 'rqleaAttorar oo{rtd bo gtru ugt
d.ftrtt nrntae, tr lAa rb..r. ot r mtrslt Darr wtt.tt

b trpstilt dil.l'otDrt rtElrIt D|t illnotly tra tbr
ooooratsrtloo on tlr. r|rot luuotloo of mry rrr r |.rlc ol
at trlLll lmrrttgrtlonr ol Ur. .tt!6tu8. of htrt.rt nt..rlt ttlr
thld tr g.Enr!., Dot oa\' to tlrc dqutdfty Dr.fea.ur rlDlorch.
but to tb. oth.8 rtalr o! tbo El.alrrlu orolr nflrqtfnf tl.
|IgctrF. ln lrynrr oo.rrl !!r.0rl' ol tbr rrlrtlon brtrror
rhort rad lonf, r.t r. lb. lrttc hrr rlro t.o.lt d te rlstlo
ta rnrlnrtlor ol rvLlrm bardtrc 6 tbo tutla ol ba lryo8c$t

' tat r.rt Brt r rll| rt lrotEr la rstnrt llrt att lbclrlcrr e
cruotrl gofrt ln f,ryarrr an torurlrtlo.

lta rFD.trrltt gqurtrr-rcvotrutl@r il.vcloped roa. dtrotly
trq cbo oldrr tredLtloa ol tb1 orrnttst ltltlrat, ...t by nCrra
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Gtrnttty lbcorlrtr fn tho I darnd tor urn !' I argrot oC tht
cubrtdgr tomlltlon, Dmplto ooatlnurd rhttrLrbfry brttmn
ttrrynmlmf rDd f guentltltf rcilroolrr rnd htrrvcr d"lttalng tbolr
atrolmntr of rrbrt lryoftrDoo rttrsho oltttrrr to renrtrrl1l
bclravlonr la tlro prlvrtr rator or to rcnctrry pottsf, tlrr? bret
Ln ocren th. tonutatlon of non ttr1r actlvtty Ln trnr ol tbo
fdanail lor Eonryt rDd ttr 6sat rllart, thr 'rrrpDly of nomyf .

Etudlcr Ln r,llhc Dtrrd for r&nryr tr. wt I rtagL ol
mn tratl thmfy,8t tn trltrln ll wrll ar ts th. UDtt d Btrt r.
Ilrr lprcrd to lrttela fr !o doubt due to lrqf trstom, but
trro tallucntlel oa.r srs ocrtrlnly be roon fD thl rytrs:,umt
ln rrl,tatn (ar ctrahrrGl oC AmrlarrtraLnrd loffirtrlolrar,
and tn tha d,lmolsrtlon of rlHrlslno rSryrroelilrcr bt rqrr
tarcthln, mtably E.O. .Iohnrm.

In I brord vlr, dnrnd-for-mney rSryroroho Ert br rrn
It E terally arklng th. qumtJonr utrt drtentng thc urot
of mn y tbrt Inoplcr ln tho aggr.grte, rr$t to hotAt Dllfinaau
of optnl,on arl,ro lril tlrc ttrlnrrr otfcnd tor rad tba nlatl,vr
rrlgbtr Elvca to, Urr lollatng tilo gumtl,onnr

(fI lC tbr arcunt ttrrt pcoplt rrnt to bold dlttcn
lro tlre rmunt of tlrl tg*vrn rtoek of saryf l
rfrrt rdlurant roohanl,ur oprrat Go rtrtco
rgulllbrfun?

(l1l frat dotcnln t t.hc f rupply ol roncyr? or, ta th.
lora tlrrt ro. prcfcr, rtet rsop. rnd gtrG hrr
thc nonrtery authortty to sontrol tb. rugBly of
ruy?

*brrr tr r&r dltfrrcuoa fn tL trpltcrGlmr lor pollq
tn tlto ray tn rblsb them qumtloil lrt ro.n rnd t{rr rry ln
rhl,alr rnrr.n rr. tornuletrlr rlnc tt tb. rlfurat nrt uD@
tG d,lnot rrlatl,on brtrrrn th. tglvrn rtoalr of mryr rrrrl tb.
lrycl of prloar (dtlrer dtscstly tJrrough thc Ouantttlt ll|rlory
gxcrtning to. nlrtlvrly rtrblr vcloal,tf, or tbrough Cho

rry.Ddlturrl'grloc adJuttnrttr grn rac€d by th. rrel brlrncG
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rf,fctl Ghcn th. dtortr of noa.trry polloU ar. t .a rr nqulrlry
r nrntnrlrtlon of tbr rcn f, rtools ro lr to e33lvo Af1i1gtltr' rt
an f .$rtllbrinn rtoslt (or ratr of, gmttrl o! m.yt Llo on tfi.
other hrnd, tb. rtrflrr rcrtr upon rD rdJrrrtrrnt oooucrfae tfrogf
lntrrttt ratrr, prrdtaat d ulron ldrr noraoutrel vlry of !oa.y
nhtoh rcqnlrer tSrt rgryrrrgretr daand q. parttoularly lavrrtrrnt
dcuanil r' rbould not bo ngrerdcd rr lnCrgrndcnt of th. lrvrl sl
intrpst nt r, tlnn thls trylLm thrt tbc rFn trry eutlnrlty
rhould nrntpuhtr tb. rupgtry ol rcDryr la oroer to (nntrol
lntrsort tltil.

D11t!|ng tosrtrbc rtth thlt tbr Ln@tur* rshool
olnratlnry urinly on t.bc mal d,dr o! th. El,drlrn crarr, tlrr
sunrnt rtetr of nonrtrry tbrory olfrn et brrt I oonlllot of
vlaru rbont h6r Don tra! potlogl n .dr to b. oooduat d, rd rt
rorrt ln nnrclat d rrlu of conJroturu band EPolil I ttrcoFtlofl
tranmrtr uhloh tr not Jrcn drtlnrd for, artd brnse ornnot t|f.
oognlg.nco oC t thr yGry rattttm (prlou r nmrtrqt rtfrotr oD

rcrl invgtraat rnd sutptrtr rrgr lrvrlr rnd qlofnrntl thrt lt
prTortt to b. enrl,ufurflr nr osroqnr.ntly brvr oly t fbtr(rt

boilf I rhon tnput trnlarlr er. tb. l,nrtrurntr of, poltof rnd
thr abolsr-throurtlc betlt of lltlt-hoLdrrrr brhrvlourr rnl
uhom output trrnlnrlr rro tbr b.brvloua of, tbc luiltrr lrcro
aggrretrt r dsrlvrd trm netlonrl lnsor lrtA fl"rl$slr1 drtr rDd

the tndrnu uroslrt d tbgrritb' tlr paoo.rf.l tbrt th. tfrsrf
lr ottrnrlbly rot up to anrlyrr rll tatr plao. rltbla tbr
i,n5nnrtgbla €noorlncnt o! tbe blret bc. ltr hrvt tlrur to nly
for Srt pmr.r lt tvldrncr sgoa rtatlltlctl oortrlrtloar blt}trrn
titrr obrrnatlmr nadr npon cutr at thr lnput r[d out$tt
trnrtnrlr, rtlch lrtr l.tsrlt for lbort-tt*n pndlgtlotr| but olf
otfrr ao Smrvrt{on of tfic Lnt seonacattoarr elulrt prFrtlal
rnd tnnnllrloa ehrnmlr vhom nrtur: rnd astlon rcrln $br.ot
oatry to rrntmtrbla conJratlrro.

frrrc hrvr rt rcrt tlrm Ourtnt tlrc arrlod rudrr rrv|'r b|on
1il. ubo, l^rbucd rlth thr tdm that rsoaulor alght to l!|I. ltErr
boforl:c rl,goronr totrrrlrtlon Lr rttqrtrd, hlt rrrl'nri aprrt lrn
t6r rlgtd tcrrllrnr of, tb. rcnrtrry urlnrtnrnl Rob|ftrrn ln
putlonlrr Frc.rryar Erc o! 'lltorntoaf r WDC of rpproroU, Jrd
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o.rt ltrly or&'rLd olr bfu tradltlon ol dlrttamtrblry oLrltf
b.trrr.a rcnr1 rnd goodr ln an rrpll,olt lnrtlhltloHl nttlatl
Ly.fr rrd Errtrqt rrlr rLo b. ...n tr or.rrylng oo tblr tnll'lla.tt
srt lD thc asrrl ooua!. o! ornntr rry @ntalbotlo to tloE$t
ln o rroa ol rto y tr tltcrprot a rd ulrrmd b ttr t llt ot
tbr curotly rooq$.d lnndlgnl ad lt, rtth utrt.?.r allrtoEtlo,
lt oruot b. ...tr ta trnr ot tbrt prndlgn lt Lrftatebft g.tr
ov.alool.al, rtrd rlt yrtlrbt tarl|lbtr lt rry hrv. brd qlrctd."

nro tbrt, orrrct prndtq lr I rt E ot!D. ol obrolrte ldu
llr il b r rtgtd lruor*,r Slch lr tuoolnt ol lartltstloi.ll
ootrGart oa ldctrl Dt\ooatar r nbsrr rcoq)trd ttatra ar I
tbronttcrt rt8raBErlr soatr ultlrrt tt otr rn rgperl t tba
rlg.Dn, ud So.. rtLodr ol blDotb.tk tilthf,I oG|.{!.atlt
E\rrt o qryltrcatlo o! ttr Frflfy regnerrloal trohdglrt ot
coontala to tbr btsffr qrrtLonrblr ndrrr u|.d .' drtrr
.!.! rt.a. th.a. r8r ro rurtnl tiLrt Ldgtelty 9rF..|at' t[rlr
cqrrotlou 1! rrb.t grnillgn orsu't trll to .!r..L o[t lat
i$.t [ttrr ortaat,.

rt It thc.lc. e boprtut llgrn lor th. arnrrr ol millo'
tbr! .o lregr drgtylqrr rbo|rt tbr oornnt gandLqn ltrolt lro
b.lrg .{rr...d.tl ert rttglytDg. rr. lot 3ts€h. It tlrry rr',r
Dt to rnltc tlc llto ol rll rrll-l'otrntloord DLtltudlrr tDly
nrt br .rbrtratlrt d by dtcartlvr vlrrr lEd fnotlod
ruggnrtlor.

Llosa r| ortt ldmct r lt rean to n, oa .tna. b.toaa tD.
ou'rrlt Dort-lblrn lr! rorl eu br proprrly,btrrfnbif rnl
raasa.Cr rr rbrll Daad to go brnk to a Etlr rdrqutr vla ot
tha mtrrlt urr h r rodGn .cffilt. oncc to b.Tl tl|.l! oEt
tlh. Grrtd|lxrtrl aotl0ru rilob rr. to b .qrl.|a.d l! ch.
t[rcrtlcrl .truotE8. t ell b.gf! to d.v.lql I vtrr $qt 1116
ol thr luaotl,ou ot rcry .4. to br trltrn .. rcrt try8t Dt ld
.o.It'rtrr rd qrtrlotl crntnrtlonr |ihlt rlll nmd to trt laca
o! trhr altr:artlvr yLut ot Elot rfil clmt rocdtlt u
vlrrtbcr th. k !t lsnotto al wy |.t to br trlra r| ttt r|t.t
lulotlcc c ltr rlar od gayrat tErr'ttolr, ugptmlrd !f
dlrourtor tr{ u.rlyrr lrrtrr atd clffi.Dct tA. drrro6fi1llrr
bt rlhtoh rhat lr rcaqt ntl b. ulrrbl$roruly tdratltld.
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2,2 TIIE I{OIIFTARY ilEXUS

2,2L Itonernnv ExpemnITUREs AND THE Srocr oF lonev

Thc dtgtLnation rhi.ah rccsl.vcd monctary theorl nahca
bctnern the I eugply of noDey' and ttro I dcmand for monoy I any
bc tGfn l. ettmptlng to rcparato out trro dlffercnt lrcar ln
whLch Urc oorrotpondtng nonctary mrohanlanr ol adjuetmcnt lre
raid to oporatc. Thc ftnt cronocirnr thc nrohanLrnr tJrrcugh
rhleb thc !.nrtnrsonts of polloy operatc oa ttrc proxl netr
obJect^r of oontrol, of, rhlch lntere et ratce and tlrr stook of
money nay bc takcn ar craqrlcl. Thc etoon4 conEcrnr tlrr
mcEhanlrng ttrrough vhloh thcrc proxLnatc rnrtrblre atrG thought
to olnrato on t$a ultlnat obJtote of mnrtery polloy r of
whLoh prl,oee and aployncnt rrc oxenph!.

It tr arguablc htr frr thtr scprntlon ;" urcfully bc
follorod, and tbcrc lr r good dcel to b. eeLd for gLvlng norc
attentlon not only to ttro mcohan!.rnr on thc eupply tLAt 16T but
also to ttroir tntcraotion rlth ttra mobent rnr on tlre doand
tl,dc. Certatnly, whrn thl; f.prration 1r oarricd to tha polnt
of neglaod,tng altogrttrer ttro prooGrr by r|rtch noncy grtc Lnto
ttre hardr o! flnrr ard ory1oy"."6t on. yondcrr whothcr ttrc
modclr ro oonatruotcd nry not be dLulrrcd at onc€ es prrrcly
frlvoloulr Morc than ttrl-r Lr Lnvolvcd, lrmcyer, end tlro polnt
le talcen up belor.

Por the momsnt, lt Ls Lnlrcralblc to ccntrc attentlon on
aII the d,etal1r at onGC r lo yc bcgln by looklng at tlrc
neehantfllt of tfie rcoond typc, rhotl thoomttEal undcrTLnning;
havc bccn rct out by Hlakr .61 Hl.ok; rctr hlt analyrl,r ln
tcrnr of ttre paradlgmr of Ggul lLbrltuu and of velue tlrcory t
plasLag erpllolt rtrcre on the Ldca of oholae lnvelved ln thc
gcoond. H€ beginar GB dld Keynerr by rGprratlng tlrc monty
gtooh lnto two o(mprnentr I thc flnt Lr that cdponant
requlrcd for traaraollonr r and thc resond Lr tlrc rcrlduc
avai,labls to bc hctd Ir an alrat.65 Elr kry rr{trmntr wlthin
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thlr franowork, 1r thrt ttrr trangaotionr s@ponent, rhtlc lt
may bc "guantltattvely nuoh the larger part", lr not hsld er
a deltbcratc aot of ehoLae on thc part of ttra holdrr, rhareal
the other plrt i.r held m the rerult of r drltbcratr aat of
ehotecr nrnd thlr volnntary part, whrtcvor Ltt etac, !.r
trcuoldourly lnporta[t. For lt Ls tlrrough tho voluntary part
thlt uonctary dlrturbanocs olnrate, and lt Lt on ttre voluntery
pert tbat rcnetary poltoy nurt havo Ltr cffoct, .56

fhla loadr at oncrr to the v!,ry tlrat e ef, ttrc tbnott onf of
nE)neyr ttrat of btlng hrld a3 rn aelct 1r the arralyttcally
lnportant orr, rhlle tlrc othcr nal.n ftraetlorr that of operatlng
as a nodlrm of erohangG t lr anriytlaally of no grcat elgnl,floanoc.
To Fut lt anotlrrr way, the lnportent aepect of nonall lg lGen Ln
tte rclatlon to other forns of arret holdlng to rhlEh t t lt lR
altarnatlvc, ratltcr tlran Ln rolatl,on to good; or rcnrLoer for
whlch lt nlght be cxohangd. A throry ro conoclvrd cln
obvloully havc no najor rolc tor tlrc nonetaty Rc:ilt of thc
nrrktt to play, crccpt in thc rpeoulrtlve narkat lor fl,rranolal
alogtl.

mrat lr Lnvolvod Ln reJcotlng Biskr t argrrrncnt and ttrt
tlrcoretlsal porLtl,on to vtrloh lt l.oada? ono san, uht lc
acoegtlng tne tranorork of aqut[brlrm and value throrTn rrJaot
Elckr I vl.rr that no Llportrnt ohoLoo chmantt arc Lnvolvcd t n
tlrc utc of rcrcy ln tranreatLonr I but tt Lr not srsy to tcc
hot' on. aould thcn tpply to thc tranraott ong oonpo,ncnt r11 the
aPprrrtul tlrat aholac-th.orctla approaohoa havc appllcd to thc
aract e6lton€Dtr {nvolvlng tdear of llguldttyr rl,tk and rctunr.
llorconetr ons oerurot deny that ln practlce ttre bultr of an
cmployce | | dieporablc lnooo ls held in earh to ncct
dleburacncntr botrpran pry-dayi. At fLrrt right tt nay app.ar
that thc lionctarirtr offcr an alternetlvo vt ru to thrt of
Hlakr; butr Bt lfel.ntraub 

"19o""167 
tho rcnetarlst vtcr lr, at

bottmp i vtew that noncy door not nettsr rrorpt rtrcn thc
tmnetery authortty uaoa ttrc urong rule. Thc rcnctarlatr havr
ln faot ootrEpn ground wlth 8l,ehr ln thet ttrey rcgrrd ttra
mschanlrnr opuatlng through the trauactlonr oomponcnt at
no noro then transltoz? dl,:ogutllbrlrrn phenmlll!, r
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ultlsately, thenr tr€ ara brought to ths quortlon of
abandonlng thr prrad,lgm of rqulllbrLun, tf a IrctrG tnportant
plaoe ls to b6 gLven to tha u$6 o! rnonsy Ln goodr-narhrt

traneaattons. Slncq ecoDontler ar€ frequently obreryed Ln

par!.odr of dlEturbrnce anrl rarely, lf Cver, [n pcrLods Of

equutbrlurr r therc 1r ln any caac much to b€ sald for
rbendonl,ng a paradlgrrn rhlch muet load to l1 nogloat ot a

dlEtOrtl0n of rrost of tho esononLe evcnts whleh ocour. In thr
tanrr of el.thor the aErGt approaoh or tlrc ruoneLtrlrt aPProaahr

a ooncc1tratlon on dlrcqulllbrturr would undoubtcdly tocue Frc
attentl.on on tlrc trangsetl,ons comlronsrtr but llncr tlrcro
approrahu havo rhora llttlr lntrrcrt ln dtmqutllbrltn th'
nodalr ttrG not ucll daf!.nod lor adJurtmrntr durfuW cilsogrtllbrlln,
otlrcr ttran thotc rcgu!.rcd to return the tlsten to rqutltbrl.rn'
and orur offer ltttlo holp ln cremlnlng patlre of adJurffint
durLng peraletrntr rrld shcngiDg I dlgequlltbrlllrr

one rntght foql rrcrc rcluotant to prrt wlt'lr tlte alrct
apgroaoh to Eoll€y tf tt tad prorrcd fruttful ln ybldlng vtlI-
oonftrmcd crylrnatlona of thc maolrrnltlnt et rork r ot tf tt hrd

at 1eEet gl.ven rlsc to a cohercnt body of theory. In faat, lt
hrr not eyen aohlcved e rgllablc anrt unrnbtgtrouf def,lnltlon ot
Inoney I and tt Lr booonlng lnarrartnEly olser that tn oPGrtl'oDrl
dtflnltton of 'noncyt cannot be batcd upon ltr arrst funatLonr

Crrtrlgly , Lf rmnoyt !.s deltncd ln tormr o! lllqqldlWr thrn no

deflnl,to msa,nlng can be Attaohcd tO eLtlrrr tcru' Ct

Ncwlyn (1g6{} 31cr oharly thr necd for ln oPcntlonrl
definltlon of mrn y ,t' and I,r rurely sornct ln artcrttnE
that I dlrtlnatlon brwocn lEonoy and DJlf-trllllof lg nuah rcrf
defl,nlte lf thc llne Ls drarm ou thr barir of tha [llltll-of-
polment funsttoni but hl,a anelyris trunt lnto dtffloulty uhan

ln lookl,ng for sonn rocthod of ldontlflcatLon he dcvclopr tbo
I ncutrallty t ortterlon, wlrLclr hrr otetcr aa f,ol1orys : "Alsetl
oan be unlguely Lsl6ntlflsd at rmnsy (mdlrn of rrshengcl lf '
in flnanelng payrmnte, tiey atrtr ncutrall that I'r to trlr tlrr
sggregate of the claar of aeeotr to whLah t*rcy brlong ruaj'nr
thr rarno and blrcrc Ls no ropcrcusglon ln thc narhat for loanrt '70
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Thts 1g eonfuelng, because lt aecms to rest upon a prlor
ldcntLfloati.on of tmoneyr Ln terme of lta aseet functlonr
hol,f elre could Lts neutrallty wlth rcrtrrect to the reet of the
agaet apeotrum bs establlshed? It $om,€s olore to dLgtlnguishl.ng
money at a non-intcrost-bearl,ng aglet, which plaaee thc analyll,e
undar f!.re frm the ar{nsrontgTl wlt}r whloh H!,oka rcJeats ttrfu
dlstlnatlonl lt Lg not even ncocssary, al.noc what Lg ln f,aat
ured in any partLoular place at any partioular time La rurely
oPen to nore dlreet obrenratl,on by anyone acguat nted rlth ttrc
eorrg[onEcnac factr.

Ag Yeager (f 9681 conulcntsr o....no mere deflnltlon ehould
detcr uB r when rc are trryrlng to underrtand the f lou of rpcadlngr
ln tha Gaononryz r from foeusrlng attentl,on on the narros
oatogory of agsets that aotually get l5rcnt". 9lnoc Yeegrcr,
deapltc ttrl"rr 9o€i on to Embrace the neutrallty erLterl.on, and
lndeod to drnonrtrate hor capable tt ls of dctalld appllcatlon,
on€l can only supporrr that he attachct prlorlty to hlr cvLdcnt
proferaneG for a deflnltl,on of money wtrioh ls eonrtant frm
time to ttne and fron placa to p1aoc. But that battlo ir lort
before lt tg begunt lt oan hardly bs gucetloncd tlrat Ln naanr-
of-palmcnt termr rhat La Inoncy t doee vary fror tlnc to tlne
and tron place to plaoc t even for tho ramc country at tlrg rame
time, what ls qred aE a E€ana of paymcnt betsrcen lnd!,vLdualr
ig not what le used ar a rnaanr of palnnent betwcen banhg, and
exoept t n the cpeclal call of a oountry whorc domertl.c
surrtnsy Lr alto an LnternatLonal intsnrentl.on curr€nsy, bottr
dlffer from what hag to b€ ured to tettle lntarnatl,onal dcbtr.

Yeager lg rlght r too, whon he attaohcr Lnportanoe to
th€ 4rru!gr_ ln whl.oh lnople aogulre end d{rpore of asrcta (ln
teicna of actual markot prooerrer ) , but mlgdt rcote our
attentLon whon hc asroElatoa thts wLttr a dcmand for carh
balanEot r ' Thlt tendenoy for rpendl.ng to be arroel,atEd wl,Ur
oerh ctookt rathcr than f,Iowg lr widerpreadr rnd 1r glven
nor€ attsntion below.

Clmar (f967) reara to cm. olorcrt to an analytl.cally
gourd dcf lnltLon of, Eloney whlch lg alro operatlonal r and hlr
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er{nnentt in rtpport of bartng t}rlr deflnltl.on oR thc meani
of palznent fwrctton of, Doney arc eurcly convlneLng. lle gharce
tttc prevrLllng vler thrt nomy nredr to bG brought erpllcltly
lnto tlra donaln of veluc tlreor?, wtrl,oh conrtra!.nr hln wl.thln
thr cguillbrlrn rtrusturc dcvcl.qlod along nargl,nallet ll,noo.
EJ.s barl,s dleagncmnt wl,th Elchr' vlor of Epn.y (u
oxprolrad ln tlre dl.rsrurlon ol tba tno trl.adr ln ltlske, lg67l
rPP.rrr at flnt riEht to b. ebout whctlrr thr lndtvldual r I
utLllty fwrefjon oan bc appllcd to noncy rpont lr rrll a! to
EFncy hrld ' although thlr polnt wfll bc rreutnrd ln the 1ight
of the ldrat crplaLntd bclw.

PLrrt, tblr 1r a eonvrnlcnt potnt at rhloh to rrenlns
clouorrr latcr !ugg.rtl,on72 that t^br dcftnltlon ol fnonryf
rhould lncltado tredr ondlt. lf,hlr rugEreftlon Lr uruelly net
in tlrc sonfurtd dlesurrLont of I llqul,dlty' epproaohrt to
rcn, y I Clowrr t ! dl"rourrlon Ls on thc contnry !o luotd tlrat
ttrc anatmlt of, hlg rnalyrfu - rlong poritlvt rt ll.ntr - tr
vorth htghltghtlng.

Thl enelyrl,r begt ne ritlr r drflnltl.on oC tbc tlraoretl,eal
tam, rclatlng tt to ttre ray Ln rhtch tt fu to be ugrd ln ttrt
prot)otltlonr of ttro theory r "noney rill bc dofinr d7 t
tlroorctloally ln tcrme of cxpllottly portulated rcrtrlottonr
oa tradlng eltrrnatt vm tlrat artlgn r rpool,al rolf to sertal,n
oo@odl,tlee tt palment ned!,a Ln organlled nrrletl e . (lftrarc
omodlthr ntght drprnd upon curtmr rr rcll ar rllron ler.l
Frm tlrr tlrcorttlcal tosra rc halva to parr to ttre oorrGrpoadtng
obrcrutlonel trrm, vhioh rcgulrcr a rpoot flsatlon of,
lntcrPretatlvr rulrr or nrlot of gortr.rpondrnacr "It Lr onc
thlngr of oouri€r to crtabltrh r tlrcorctleal dcf,tnltl,on of
lronGy end guitr rnotlrcr to deeldo utFt collcetlon ol obJcote
ln thr real rorld rhould bo aonrLdcmd to oorrfspond to ttrit
drflnltlon'. nrc qucrtlonr rro relrdr rc{ulrlng ul to
aracrtaln (a) rhatr in tlrc rtr€r to vtrloh tlre t nt 1r to
Epplyr BoDrtltutc thc rorganlrad mrkrtrr and (bl rhtoh
oomodltlcr t routlnrly r.rlrc rl mGrnr ol paynrnt ln euoh
merkGta 1 . llrough dl,f floult, t both oan ba anerrrcd
ratirlaotorlly ln relation to ttrc obJeotlver of any gtvun
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I'nvcrtl.getion by dl,rcot lnrpcotl.on of tradlng pattrrne and
palmrnt proecdure! Ln varloue erotorl of the Gconsy | .
Fl'nelly r ln ordcr to guldo ul Ln dceldl,ng whetlrcr a gLvrn
obJcot doar or dorr not t routLnrty rGtiva al Drlnr of paXnrent t

rs havc tttc rulc r "rhrth* thr tendcr of rny glven f lnanolal
I'nsttun nt prrnitr a buyar to teho dcl ivery of a omodf W
frm a ttllcr".

lflrls lcadr hlnr rpplytng thc gtvcn orlterr,r, to eonaludr
that: 'For tbc Unltrd Etrtce and th. Unltcd Klngdon, lor
eranplr, tt focmt alcar ttrat lor nort practl.aal purpor€tr
tnonlyt rhould bc aonrl,dercd to lnalrrdc trado arcdlt l! rrll
ar snrrcnsy and drnand degorltf o .

frro dlff tcultlcr trG fuEcdtatGly apparcnt r ttra lntar-
pretrtlon of I flrrrnolal lnrtrrrnent t rcgul,rcr a dtrtlnotioa
bottrocn lnrtnnentr of, rrourtty, inrtnuontr of tLtl.r lnd
lnrtnmcatt of tranrfrrr rhatovor may b. aatd ebout thuo ln
goncrel r rhat t r Etrrarnc to thc Lrruo haro dlecrrrred lr boulrdl

up rltlr the ttatut of e prmltc to payt and ttrc intorprctetlon
of a I cmodttyf urullly cxtcrde ln ceonola dltqurJ.on to
ronrtootr parttcularly tloro of lebour. Thlr elnllrrly
lnvolvas tio rtltur of, | prmtrc to pay, but ln eddltlon
rrlltr tit guertlon of whctlrcr labonr narkctr ought to b.
inoludd t.n tho I orglnl.rod narkltr t to whLch ttrr nrlc ret out
abova Lr nmnt to rpply.

Tha rtetut of I pronl,rc to pay tr dl,rcotly rchvant to
ttrl dolivcry eritcrlon, lnd ro llct in tlre hrart of ttrc uettlr.
In trytng to gn rt rhy Clorar adoptcd thk ruler oDl oan r..
t poerl,blc tral.n of thought ln follclng up tlrc logle of hk
foraulrtloa of Utc lnomo and or1rendtturc constnl,ntr .71 Kcy
rtatonantr arc: 'lttrc erlnndltnrc oonrtralnt elrcrtt ttret all
(netl purchaee offcn ruet bc baaked by I nadlnorl to rupply
nonGy ln r*ohrnge" and '. . . . t'hr tgtil valur ?{ gpods fl?qradcd
canrrot -ig grv clEqumrtenorr cr.oecd ,ttrt rnount of noFev beld. b,v

tho tranreoSor at th,c qptrot of _the- pcrlo4. or3 dotlnl,tlon ot
chol,or altcrnrtl.vee thcrcby captrrrer thr crrcnttal ucenlng of
thc tradltlonal (but orrrlourly rrut.-$il)dcn) contantton tlrrt
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dernand in a monoy esonqry ls effective only tf tt involver a

cobination of ,jleglre wlth noney purehaaLng power'.

In terurs of oulrcrn background knssrledge of thc eeondnLee
speclfled, lt Ls an undenlabte f,act tlrat purehaaos are qults
wldely nade on cred,ltt tf ttre tlreory ig to rmake sensar ln tcmr
of that background knwledge, lt nust asodunodatc the factl
presrunably Clower takce ttrls to inply ttrat 'effectJve denand I

must Lnolude denand for gooda bought on crcdl,t, whtch ln turn
requlres sredlt to be brought wlthi.n the deflnltl.on of mon y.

Thle r€loues ttrc theorctloal fonnulatLon frm an appannt
confllat wl,ttr fact, whlle preserving the concept of, "effectLvc
demand" Ln a more adeguatc vl,ew of a rnodcrn aconoily. Bllt lt
now sessu to be at loggerheadr wlth. the vlew oC monoy ag
gcmetlrlng whloh nay ba ured to rettls a debt, for Ln tormr ot
ttre aamr baakground LnformatLon lt Le aleo rn undenl.ablc faot
that thls dl.ffcrsnce docg exlrt bEtrcan Inoneyt narrorly
defincd and eredl.tI that whcn money ls pald over, lt
extlngulsher a dcbt, rhetlrer t n rcapect of goode now dcll,vcrcd
or gooda del,ivered Ln thc part agalnat a promise to payl but
when a good t s Eold on crcdLt the exesutlon of a pronlac to
pay eroates a debt, whl,ch Lg J.ater to bc extLngrulsireC by the
palment of rnoney narrovly deftned.

In tlre nomal eourgo of bualnogg r ttre extcngl.on of oredlt
Lg oorrilltLonal upon ttre cxpectatlon ttrat ttre puroha!.r w1.11

ba wllllng and able to nect hi.e obllgatlon;, whLch Lr not t
rnattcr of ttre tranraetlon alone but of the purohaser | . gcnaral
problty and golvenq.75 In the Long run purchatGrs on crcdlt
murt aeguJ.re cnough noney (tn a narrow f€nsel to ncet tlralr
oblt gatl,ona. Thur, apart fro fraud and thef tr crad,Lt
operatcr only as I moan6 of dcforrlng the offer of, nonGyt

not aa a subgtr.tute for lt.

To make mattere clear, trro poLnts ought to be madg

expllcLt. The first ls why we dlstLnguteh betwecn a claln
on a bank Ln tlre form of a dmand depoalt anC a clalm on an

lndLvl.dual in the fom of a promlsrory note or an aoocptanctc
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on a bttli rre call thc f,lrrt 'money' on any dcflnltlon
godourly sonsl.dared, *tile tlrc soeoffl lt uaually oallcd
t borrovlng, , alttrough both aro dchts , I\lff tlrarc Lr no
a prLorl ret3on to dl.rtLngruLah hetwcen thc proal.rc to pay
of, a prLvatc purehaterr o gold*ultlr, a hankr I financc
c@Prnyr ot I oentral brnll thc only poerLblc besl.t of, ruoh
r dirtl,nctlon 1g vhat, in rme glvon dmatn, tnuraoton Co
ln faot aoccpt at cxtingulrhlng a rilobt. And ttrc pla!.n faet
of thr nattsr lr tlret lf I buy I euit and prolfcr r ohrguc,

r tho reh
Ls tseatcd lr a tellh' lalct rlrorear t! f rlgn I proalrroqf
nots a dcbt ie rcsordrd rrntll lnlznrcnt 1r rccrl,vcd.

Tttll brLngr ut to tlrr cocord polnt. A chcquc Lr rrot
tttclf Inonoy', 1..c. E clatn on a brnkl lt purportr on ilre
f,aor of !.t to trangf,er guch q olal,n, lrnplytng tlret nrch I
elafus gletsl lf the alaln dou not crl.et, tlrcn on prot.ntrtion
tho drarrr rl11 dlahonour lt, erunrorlng r no aeoorurtf or
|lncufflclcnt furdrt or vhateyer lt epprogrlatoI Ln such a
cltc r eltlougb tho vtndor nlght harre rooordrd I earh reh on
mccLpt of tJre chequc, he wlll havo whon thc ohcqur lr
dl,rhonoured to rooogrnlrc that hc hae urrrrl.ttlngly stendlcd
oredl'tl end to rcoord a dobt rtlll to b. oollcetad frq thr
purohulr. 'Eltur whllc Urr acqul.altl.on of an roturl banl
claln k unrqul,vooally a aarh roaal.ptr the aogrrt rltl.on of a
oheque ln Srayncnt nry ba noorded ar a orrh rcsalpt
oontlngcnt on tlra drarcc banhrr concurrencc and ttrr rgtrNl
rcaolpt of thr alefun on a barrk rrhLoh tlrr ohequc ln cffoct
prmleor r

ftrlr romr to euggert ttrat, although the aetual
butt nstr proocdure whleh dtstlngruLahat in ltr raoordr batrrcrn
t oarh relcr' arrd t crcdl,t ralcs' La an lnportrnt tourcra of I
critcrLonr lt !.r not alono suffl.slent whera hnrrt,ncsror tcnd
to eoaapt chrqucr end othcr purported fornl of oaeh pryannt
rLtlrsutr on tlrs tacr of lt, ovcrtly rroogrnlttng thalr hlghly
contLngcnt Batur€ rr rctrral earh lnynentr. 8ma tknt do
rooogrrlrr tlrlr r ard arc rrluatant to a€ocpt ohcgucr c*orpt
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frqn cuetmcrr thsy knorr well i but lt would bc a ru€ f t'rur
that l,s reluctant to accept a bank dcpoelt Ln a raputable
bank a! palnncnt, prorrldod tt 1g sure that that lg rhat tt hat
got.

Credlt cardr ean be dealt wlth along thc rrm lLner.
t{here they do not oarry sorftc undertsklng by thc ercdlt oard
Goupany, thel.r naln forec Lg Ln provLdlng tupport otr
corroboratLon to thc pnrahas.r I s cleln to be truetrsorthy.
8ut rhcre the orodlt card aarrl.cs EmG lndcpendEnt under-
taklng by tfre srcdLt card conpany to moot the Snyrnent r than
the purohasor I a ablltty to pay 1r no longer a faetor, el,nco
the vertdor now repotcr hle eonfl.dsnco ln ttro problty of thc
crcdlt-ca:nd company. rn thcec elrcumetanoerr tbc oredlt oard
ctomPany lg performlng a flnancial serrrlca parellal to thet
provl'ded by an aeoeptancs housc or by a bank aonflrrnLng a
Icttsr of credlt.

In ehortr B vendor who hag guf,f,l.olcnt raaron to bellevc
that thc eash vlll bc forthconlng, 1.e. ttrat rmGone - whrttror
tt be Ure purchaaGr or not - has ttre moncy to mcct and wlIl
be wtlllng to mact the obHgatlonr Ecy rosotrfl ttrc tranraetLon
ln hLs bookr aa rsalhr r although hs knwrr t8 I gtstot natter
of fact' that hr has not yct becn pal,d. And Ln L*rle oontcrt,
what ls meant by trcney' Ls uneurblguoug; lt reduccl to lcgal
tendEr or to an actual clal.m on a rcputabla bankr l.o. to
I nroney r as nanorrly dcfl,ned.

Thera 1r one flnal polnt ln thl"g connectlon. Thero le
Lnvarl,abty, ln guah traneactlon a, an clernent of raltl.ng, and
durlng there perloda of waLtl"ng cradlt Lr ln faat lnvolvcdl
tho nornal buel.nser practl,ca Ln New Zealand 1r to rcgul.re an
obllgatt on to be mct by thc followlng 20ttr of ths rnonth lf tt
ls to bc treated aa a cagh payment I after Url.s the debt bcoqure
ovcrdue, although not ucually attractlng an lnterelt chergc.
There may thug, cvon l,n the noe t rell.able carh trangaotionr r

be a sonalderable arrcunt of v€ry ehort-terrn crcdlt operating,
aorne of lt cxtended tnvoluntarlly by ttre vendor.
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fn all of thla, lt appearf that the dlrtlngrrlrhl,ng
aharaotcrlstic of a meanr of payment Lg nore clcarly reGn Ln
relatlon to lte abtllty to extl.ngulrh a dcbt than ln the
ablltty of holdcrg of a means of payment to gGt posrersLon of
goodr; tlrat Ls to lay ' Lf wG def lne a Eeanr of paymrnt ag

" that vttlch ls genoralty aaeapt-cd , ln the tranrastLong urdcr
obscnration t e3 extlngukhlng a debt" r thcn thc delLvcry
crltert on reduser to dropplng ttrc reetrlst{on that tha
crohange of non.y and goodr regul.ret alrnultancltyr Btrd
Abtlvery mry bG rnade elthcr agat net tmncdtatc sarh peyment
o:r egalnst a dcfcrred earh palmcnt wlren thc vandor haa
suffi.clent grorrndr for aonfl.dence that the obllgatl.on rtll
k€ honourcd Ln due courrc. ff r oD thc ottrar handr sG rcquirc
glmultanclty of trrncy-goode axehang€f , tlrcn Clorerrr drllvcry
crltarlon doee roqutre tradc crcdlt to b€ selled 'nonry' r and
wla oan lxt longcr rcgerd nronry as sonsthlng able to rottle
a dcbtl ttrls rould, ln my vier, bs a great locr to the tlrcory
and a touroe of confusl.on and obsourantlsm.

I{oreovcfr alnoc tradc oredLt docg not, ln any fom,
provldr an adeguate arbrtLtutr for aash ln paylng urqer, lt
ts stlll nocettary to retal,n the narrffiGr dsftnltion of rnonryr
aa a meanlr of palncent Ln thg factor markctl factor narkctr
would hencc have to bc cxcluded frqu thc |organLrcd narkrtr|
to rh!,ch ttre nronetary theory ro eonstrnctcd var hcld to apply .7 6

Ths concept of t cf fectlvc dcmand t r then moanl a donand
tiat can b€ made effectLve ln tlre markct elttrer by tmnedlatc
aaeh palment or by convinct ng thc verdor thet the drbt ean and
wtll b€ dlrcharggd ln duo eourse of burinar!. wo tiur rcturn
monetart theory to tJre polnt at whlch Thornton rtartod htr

,,analyrLgr" Just aa thc rdorrble solneldencet of rrnt! 1r not
a nseoltary prc-rcguirltc for axchange r ro thc stmlttnclty of
moncy-goods exohange le not a necasrary pro-roquirltc for
thc rnarkct nanus; botlr Ln faat ean be sean a6 rldca oC tlro
aano soLn' whore unlfylng ldca tr tjrat coonorula procarfcr oosur
over tlus I and nottrlng but thc cownltn nt to ! rlmultanGo[r-
eguatl.ont approaeh tn ttrc parcdlgsr of rtatlo cqutltbrhm could
prevcnt uB f,rql caetng thl.a.
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Thur the naJor drawbaoh to Clorcrfr c=pendlturc and
budgct conltaal.ntr, and the rcuon hlr loglc rpp{larr to havs
forEod hln lnto thlr aylrard porlttoDr Ls that hlr rcdal Lg

not deflnrd for I ttnc d!.ncnrLon. Thl rlobncre ol narloty ln
cconolo proo.rrcr ornnot bo wcll eaptund t n any elqrle perlod
analyrle, but lor tho purpotG ln hand a rlnph roforurletl.on
of Cloncr|r tsggcrtod budgot eonrtratnt lr adrqnrte to brtng
out ttrc poLnt at lsrur. Taklng aa our f prrl,odf raothlng
falrly ehortr N! Gogr r nonthr ur havc ln GrlcnccB

wrltlng tho tth tranteotor'I not puroba!.r for r pcrtod el

Qt'^ ' Inttcttjc

end hlr evallablc lron€y f,or tlrc prrlod (monry hold et thc
bcgtnnlng plur mncy nooLptr dnrlng thr pcrlodl ar ,!r rt
roul{r ln thc lbrancc of crodlt, fornuletr hlr brrdgrt oongtralnt,
at

ato s o1t-

ttrc oqualtty holdlng only when no noacy ls hcld by tlre ,th
tranractor at th. end of tlrc pertod. tfLth ortdtt, horevltrl
vc havc

ar, t ,r"+orr- 
"J.

uherc ,,o Lr hlr nsr dcbt lncrrrrod durtng thc perlod and 
"rotg hlr old dabt rtgald durl,ng thc pcrlod. 8l,nor1 tn praotLcf r

,ro 1r a functlou of lmr prcvlour hbtory of dGbt balrrvl,ourt
tlrcn for looa E 2 * ! ,t_a vould ln part detcmtne tlrr rLn of

'!i'
wG crn aaomodato tlre faot of crcdl,t puruhartf t thcrefor.,

wlthqrt bctng obllgod to call crodtt rmncy'r rc havcr nG)rr-
ovor r Dfi brought in cxpllattJy tlrc Ldca o! orrdLt Ltrclf
lnvolvlng tho creatl'on of t dcbt whLeh oan be ortlngnrlrhrd
only by paylng ovor noncy, ln thr nrrrorr !.nse. fhlr og.nl



98.

trP tttc arulyrlt for an engul.ry lnto !oro0 parttnant upccte of
crcdit, for cxanrplo tlre sxtent to uhlsh ttra nced to neet
cuffsntly duc debtr ntght rcetrLat tlrc cftcattvanoer of trado
sredl't a! a meam of eindlng a ttght mnetary polfsy. lfhlr
nly, ln part, undtrllc thc rerultr f,ound by Coatee (196?).
rt le trus that thc lcngttrsnlng of ttre pulod of lndcbtednGtl,
mearured by ttrc volunc of, defcrrek of rclnyrmnt (whctlrcr
noluntarlly grantrd by londera or notl , doet fcdrl ln thr
rhort rurr, to bG arroalatad by r@ obrcwerr wlttr nrtncttry
rcrt'rl'stton' Eut thls docr not contredtat Ure rrsunptlon
nade abovc tlrat ,r, dcFenda l.n part on .oEG *lrt_r, llnorhwcvor ttrc volunc of ovcrduo dcbtr Er rcduol thc t*
transastorf l orodltryortJrlnorr and honoe ,r", Lt he ll ttnply
not gcttLng ttrc mney ln thsrc Lc no ray fn uhloh rtpeyucnt
can be madcl witlrout dr!.vLng hln lnto bankruptsy, all thc
lcnilcrr Ern do Lr to nfurc to llrnd hta any rrof,oo

But ttrcrc !,r anottrcr trcaron rhtEh may bc ln praatlcr
nore elgnlfl,oant. Uthetcver raolr€ a buel,nerrnan har for
gcttlng round t ttght Eonctrr:r pollay by utlng tradc oredlt
&ore cxtrnsLvely, hc ttllI hal to soet hk payroll ln ealh.
Thlg fact la aarl,ly dcalt wittr ln the budget oonltralnt lr
anended, rlncc alttrough hc oannot cvadc ttrc necd to ftnd euh
for hl'a payroll, hc ray be ablc to get tlrb frm hl.e banh or
fron 8mo othrr lcndlng rgGnsy, ptrovldcd agatn that h|'r oredlt
remaLns goodr or hc nayr egaln tf hlr orcdtt ig goodr leoopt
on cradlt goodt that ho uould otlrcnrlrc havc pald oash forz
tlrue dt'vertlng to wagc payrnentr earh notztally hcpt or borrorud
for otlrer cxpontct. Elttrcr J.r a lhort-tstm expedlcnt, rlngc
tf hlr oaeh doee not s@ ln at a rate rufflol,cnt to renrtsr
hir dobtg and mal.ntaln hLr orcdl,t rtrtur he rlll roon ftnd
htmolf turncd away and thur rurablc to mcot hte payroll.

Clmer 1g , of courte, looklng at thc nlco or bchavLoural
baal'g of nonctary bohavlour, rhlla ttrr exelurlon ot, Iaborrr
marketr and factor pelnncntr frm tht analytla hcr nclro rorl,out
aons€qucncot when vlerod frim a nrero etandpolnt, But r GVln
frm the pol,nt of vler of nloro aapcott of eonrrn r bchavlotrr r

the eoncept oc tmoncy t ar gormthlng uaad to extlngrulrh a dobt
fu anrery lnportant cnough to merlt retantl.on.
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Ths anandnent ruggGrt€d abovc dosr rucoecd ln rctalnlng
ttrl,e lnportant eonccpt, and docr ro wl,thout forcLng ur elttrar
to rclt ngulrh Clowrr' r ldra of r 'purc mnGy Gaonmy' or to
prctend tbet debt doar not oxlrt. llhrt, Ln dolng lor lt
lmpoecr trvo t nuoapable raqulrmcntr, ttrat thc analyrlr b€

rcfcrrcd to t oontart of nonrtrrlz Lnrtltuttonrr tnd that lt
bc dynaml,o, !.d to nc to bG gal,nr rather Uran lollcl.

In vteu of the dllf tsultlrr of mvt ng fror en anelyet e

of noncy at tlr3 mLoro lcvtl to rD Lntcgratrd Brcrro approaoh r
tlrere 1r rmetlrlng to bo sald for taekll.ng ttrc problm ot
noncy fta both nroro and nloro rtendpol,ntr r ar rlnultan o[t
and ootplmentrry cngulrl,cel tJrrrc ls orrtaLnly no rGarcn rhy
the tno approaohcr nced bo rcgerdcd a! nutually erolueLvet
and ttre tark of pronl,ding rul,teblo trenrfornatLonl bctrrccn
tJte tro gonatruotr r ro tJrat rhat maker sonte ln onc mty b.
rcqulnd elro to nake rcnr€ Ln thc othcrr nay wtll bc tJt.
nort ureful gorl ol nonctary tlrsorLrtr at prertnt.

Sl-uilerlyr tlrerc Lr flnally no necd to opllosc tlre lrnt
prcterGnoG vLew to tho tranraotjonr vlw of, monsy rt tltougrh

thcy rers uutrrally cxslurtvo eonttruotr. If tlrc f Duand for
t{oncyf bcrcd on thr asret funotlon hrd refcnod to f,aynrrt rt
onlyr lr El,oka lmpllcr lt ought to havc bscnrTl rr. ntEht hevc
bccn tgarcd much frultl€3a rqurbbltng. llhur to tec E1 at
raqulrlng norc detailod rprlllng out Ln tarcmr of tho procilrtrer
of cxohangs ln the goodr rnarhrt nced not bo trkrn to lrply
that ttrc drolrlon funottons rclatl:g to fl1 aro not *orttt
rtudylng r ncrcly tlrat thcy cennot alono dcrsribr tlro rholc ot
noactary bchavLour ln a nagro oontoxt. 8l,not, ln rueh I vl,e,
morc dctrllod rtudy of tlre narkrt Roxuf Ln mctnGy-goo{r

trannotlonr ntght ruggost tlre nccd for a rlmtler cttonrl'on
of cnqulry ln tuonGy-borrda tranaactt onr; ! cqlmrntary
dovoloprncnt of ttrr trro mai.n urcr oC, ffitnry sould bc attrlnabh.

But ttrc tno narkets mrrst br oloroly Lntartrd,nrd tlrrouEb
ttrc urc of Eonclz Ln both. In tha fint plaocl sra nay drfor to
thc vl,err of Eiahr ' crJ.t LcsT 9 and daclLnc t,o rcparatc out tlno

ldentlf tabh a@ponentr of the total Eonay etook t ro lSat F 1

and fl1 are tsen, not at dlffcrcnt trant of loonGy, but ar
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altGrnatlvc and ocnpetlng uaet for thr 3rno 3u of nonoy. fn
ttrc gcoond plaoc, rEtre amorrnt of goodr produced dcPcndrr tmong

othcr tlrtngs r on tho ortcnt to whlch produccrr ctan fl,nancc tltc
nooorrary opcratlng €rpGnrer r ln ttrc acarch tor altrraatlvc
notlrodr of fl,nrnoe, ttrcy nuat ansounter tha ctfcotr of,
finanelrl oporatl.onr rclatl.ng to t, , not only Ln Lntrreet retc
ef,faetr but tn tlrc amnnt of loanable frurdr, ln ttrc fon of,

monsy ar narrorly dcflnedr aosoerl.ble to tlrm at tlrc tinc
rcquird. But tlre arrcunt of loenablc fundr Lt not drpendcnt
only on ttrq F{ 2 rstLvltt et, rl.ncr t}re amorurt of rcncy evatl-abb
@ producen dotrnndr not Gnty on wtrat pcople ftta and nrlsr
avalLable tJrrough lcndlng, but alro rtrat nonGy thay prrr ovcr
tn ttrg If 1 aotlvitter.

lfe ttrur sots€ to aoocpt e vlery not unll,kr thet of f,cyncr;
Ln ttrat frm tlro polnt of vlcn of tlro mnctarlr rffcet on
produc.n t drcicl.onr tt 1r ultinrtcly Imr l.nportrnt to
dt rtlnguLrh betnccn rcDcy rpcnt and noney lont, bmt lnto
eLrculatlon, ttran to d,letl,ngulrh tJrsrc fron non y hoardcd by
ldtroon rho ulll do nrttlrrr. Tho d.ltfcrcncc 1r thrt ttrlr
offcot l,r not ilo.lrarlly trenrnittgd tlrrough Lntcrcrt retc
cff,eatr I ltr tranrnt.rlon through crcdit availabtltty nay br
noro lnqprtant.

A norc rdcqrrato vicr of rcnry t; placc in eooncrlo
aotivlty ls thur rG.n to rcguirr a nCIrG drtailed tnrpcotLoa
of tlro ury ln whloh nonctary florr oocur ln all typoa of
tranraetlon, fronn t.hc lnl,tlal yay ! n whloh erpendlturar I not
only by corrarmon but by pnoduoorf , trc flneneod r to Ut vtry

ln rhloh thG rnonctery proorede of narkrt rxehangot ar. ured
by thr realtrlontr.

2,22 Tnrnsrcrlon Flows AtfD iloHrv Srocrs

An cconmic tranractl,on conalstr of an ctohrngc ol nonay

tor goodc (ard senrlosr) I ortcnrlblyr orthodox valuc thoorry
rsoogrnJ.rcg both sidcs of tlre trenraotLon Ln ltr topraatlon
of praducorc arrd conlulrcre r but tt neher no attrrqlt to rcparatr
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out ttts tlrtnge crohangcd, wtrloh rlould requtrc an enpll,olt
dl,rtLnetLon betneon tlre goodr that aro rold and tJrr noncy
that lr peld for th@. Ttrtr doer not at all funply tlrat frcllf
tlrsorler of produatlon end orohenge orn b. dcveloped
lndcpottdrntly frsn tr ticory of noncy, ll,noo tlrr betravlorrral
functloil governlng tlrr rcal prooorlet oannot Lgmorc ttrc
gueetJon of f,lnanclng. But, rlnco tlre florr of goodr anil
tttc oorrotpondtng f lorr oC money ocour ln opposLtc dlrcctJonr,
lt docr frylyr rnong othcr ttrlngrf thrt rG autt knor et rng?

polnt ln the analyrir vhotlrrr uG aro talktng about goodr or
rhrtlrcr wrr rre talktng about noDof r

lfs are not prcoludad frm oonc.ntretlng attontl,on frm
tlm to tlne on rcnetary or nrl arprotr alone r rDd Lndeed
a@c prcllnlntrry r€peratl,on Ln ordor to fabrlorto thr tcvoral
partr of t-he rhola rtruotum k nccortrry, provldcd rc arc
aarcful to brar ln nl.nd that no axplenrtlon of eoonml,s
actlvl"ty etn malsc rGn3c t n tarnr of any one prrt rlonc. At
ttrit pol.ntr thcreforGe wc Gonsantratc on thc flct ol Dontlt
orpendLtutro.

fn ordcr to etudy ttrq f lorr r yc nesd l trcrc edcguete
conocpt of I flwf ttran orn b. provldod by tlre nrFl lntctr-
pntet!,on rhleh a..r r I flort a! cgul.valcnt to thr n t ohangc
Ln a rtook vartablc bctroon tro and-grerlod !trtc!, vht oh her
tlrc cffcot of def,l,nlng out of thc mdel thr uholr intrrvcatng
ctourtc of ovcnts. lrhfs reguLrcr a rcpudlrtlon of Johnton | |
vlov" 0 ttrat any ncv drvcloprncnt murt br oonduotcd vltlrln tlrr
rtn cgutl-tbrLrur rtruoturc ttrat orthodox theoqlr blndr ltrelf
to r for e rotlon cxlrrcrged by LalJonhuftrud ar follorr I

"ooqrrratlve etatl,o erpcrl.ncntr wlttr the etanderd rlsrultanoout
cguatl.on modsl carurot ylcld any etatrnontr rclatlng to Uro
procctt osnnostlng ttro lnltlal and trrmlnal I cguLlLbrla r .. . 

tt

gltrat Lr requlred le apelt out mro porttltruly (tn I
nlorocaonmLa contaxtl bf Sehocrrnan: ". . . . tha crarntlrl
tntcrott lg aot ln tlrr f lnal consrlgucnofr rhloh r tJrrough
natlrcnatloal dedustlon, flolr frsn ttro lnlti,al prol,rerl but
Ln thc coonolc_f rolutlonl ocr re; !,.c. tlrc rprol,tl.o paUr



102.

(over ttnil ol ttre caonml,c rdJugtmcnt. tht g procctt rould b€

rpociflcd ard then follovcrd l.n lts olrn tornr i onG rsuld aeaoturt

for teah rtap beoaulc, at yG havc raid, eaeh rtep her a
rpccl,flc bcarl.ng on tho adJustncnt at rrrll at a ncanlng pcr.g",t2
llhe aotual plaee of tlne Ln tha analyrls lnvolvar grcat r
dlfftoultLcr on tlro real efdc of coonmLe pr(oeGtt'l r tnd I
fullcr dLrsuerion of tlre ttrm alcncnt lr dcfrrred unttl
Chepter { I tt k mantl.onod hcrc to lndl,cato that thc barLs

oonacptt of nonotrrlr aotLvity undcr rxantnatl,on ncad to ba

r1rprersed Ln a form rhLoh wlll pcrntt a norG detallcd aesount

of uonetery proeosrar ttrrough tl.no Ln I Don-G{lltltbrltn frarc-
rork. In partleular, norc rrpllalt attcnt{on nrcda to be

gLvon to ttre prooctt by whlah nnncy cntcra and lcrvar Uta

alrsuLer tlowr tnd to ttra faot tlrat in a rnodcrn cconffiy E(mrtY

1r tygrlcelly oreated tt ttrc rorult o! tn cxpeadLturc.

Inrtead of baglnntng lrur I ml,sro rtudy wr rhrll prooced

dlrcotly to thc taak of opcntng up thc blaoh boneg of, ilteao
theory. ID prrtloular thc blaok box derl.gnetd ,t, or I tlrc
rtosh gf noncyt, ncodr Lnvcrtlgrtlon. In ordor to keep our

ldoar ttdy wG rhrll eonrtnrct a rlnph rohcnr ln rhloh to
ordrr tttcn.

tfe begln ulth tro rlruplc trutologlcr. Firrtr rhcn Eon y

1g peld o,trt Ln tha oourrc of t trentlotlon lt nurt cLther
have bsen prcvl.oualy hcld by tocbody at mctnry or havs becn

neuly orcated. Staondly, whcn noncy t'e rceel'vcd tn thc
courrc of r rrenractton tt murt alUrar bc held by rwbo&y
rs B1pney or b6 dcatroyed* wr ean thrreforo clarrlfy tlrc lloD{ry

e4rondl,trrrc of c pctod, writtrn ai E t lnto tt o ErouPt s

Uroro ua':la ln old nonoyp 1,.G. nosoy prevloutly hrld tt nonryt

wrlttcn rt Ett t anil tlroro fro Dcrr l.G. nrnrly-orcatcd rcncyt
vrl.ttcn at 18. Slrollarly, tho apn3y rceclptr [n a glvcn
perl,od, rrlttcn rf I, orn rl,ttrar eontinue to bG hcld lt noncyt

vrLttan ar Rtt t or b€ dlgpored of ln lqnG ray wtrt'ch rcduccr

tlrc mncy ruppty, wr!.ttsn at RS. Wb hanc ttrug ttre baelE

trutoLogrloa of, the rYrton:

E E Ag+ EJU
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R = &t+RA

andr of courrs, g 
= R.

nre c@ponente of f and tt clearly depcnd upon thc dcf,lnltlon
of Bonoys provlrionallyr u€ rball dafl,nc noncy ln thc
orthodox way ar ooprlelng notcs and ooln Ln ttre bandr of, thc
prrblto together ylth dcnand dcpoa!.t ltabtlLtlce of thc
cqrmercLal bankr. lfhlc dsflnl,tlon wtIl rcquirc examl.natl,onr
but for ttre mment lct us cxanlnr the touroof of peymntr
and the d!.eporal of rcoelpte ln trtnr of ttrle dcfl,nl,tlon.

Xn New Ecaland addttlonr to thc money rupply as
provLrlonally dcf lned oan arl,so ln govcrnncat crpcndt.turca,
Ln t*re acquLrltlon by tfic cos!trerslal bank; of !n areatr ot ln
the dreylng dorn of- tirie deporlt Ltabtlltlcs er tha r;uscirofal
bankr. WG ean tlrcreforG exlrr.rs Eg ar thc tutll of ttt
osrponcntg , l. oe r

B8 r tG' +EO +tt+E8+Et

whare Bc t Palmcntr Lnsrcarl,ng ltabllity to or' dcorearl'ng
depoel.t rlttr tJre centsal Bank .e ! open narks,t
purohaaoa by Central Banh.

Eo: Purohaaas ef forelgn currency or gold by tlro
banklng oyetan.

gt t Paynientl to the dcblt of overdrawn or loan
aceountg at the cdtrnorcLal banksI blllg
dl,soounted rlth c@trarsla1 bankl.

EDt Palmente by oorunc:-oiaL banks for purohase
of bondr.

FtFr Repalment of tlne depoalte by Gtrrcrolal bankl.

8t-ntlarlyr we shoer sri as the aun of Ltr two cqponentsr

IJ' = BD + ETI



whcrc r

end r

10f.

ED t Payncnta to tlrc debit of dunnd dcporl,tr vl,ttr
comgrol,el blnht.

EE t Paynrntr f,rm notca anrd ool.n hrld bf thr ncn'!-

baDh ptrblto.

Iteorlptr lrm thore trrneactlonr sln bc dlrpomd of Ln rryr
that nay m'duoo tho Eoruy rupplyr vlr. r

rhcrc r

n8 I nc+Ro +al+frt+rt

f,4 r Rcociptr uaad tD redrrsr ltablltty to or
l,rproaro drporlt rt th Crntral Benf . opcn
nrrkct ralsr by Centrel BrnI.

Ro t Sale r of forrl,gn suaacnqf or gold by fno
benktng ryrttnr.

Rt r Rrpaymnt of trGrdraft or loen aceountr;
lnlmeat o! blllr hcld dl.reountod by odrmrctal
btnht.

trlr Puraher of bondr frar comcrolcl benlcr.

Rf r I{d, tlnc deporltr rnd tl.ne dtll.orl,tr roncrcd
at naturLty vlth 6@rroial bmkr,

The romalndcr of rooclptr arc dleporcd botrcrn thr trro forar
of noncy-holdtngr

rlrora I

lfhur both ondr of a trancaotl,on tnplngo upon tlrr rcnty rupplyl
no rtatrmnt orn bc nadr ebout vhatlrer t gl.ven tranteot!.on
actrnlly Lnareaf.t or datrrsarGr tlrc non.y rupply untll onG

knmr both tie touroG lrom rhtoh tlrG r;randcrr or buyer,
flnanccr hl.t cnpendl,trrre rnd the dirporal rhl,oh thc rcotp{entr

ntr E RD +nr

nDr FecoLpte held In thc
at com.rgtal hrnlcl.

Rf, r Rcoclpto held outrl,da
the fom of, notcr and

fon of denand dcporltr

tlrr ban*lng tyrtm Ln

coln.



otr aolhr, arakcr of hlr
fourcoa oan be sct out
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recelpte. fhe llory frm varioug
Ln thc followtng natrixr

TJ}[ils,j{gTJg.Nj8 Fumrx
(Bourscr of erpendlture antl dt.aporal of reoclptr|

InrpectLon oC th€ trantactionr mrtrl.x raLrer an tdtatc
dotrbt about ttrc dcf,tnltlon of tho mon€y euppty ar banlc deporlt
ltabtlltl'ac plue notar ard ooLn in tlro handr of Ure publlo.
Wc are omalttcd t,o the vteu that t$c Larportanoc of ncrney ll,cr
ln l,tg funstlon of acting at a mcanrf of palmcnt I nclw tlrS
euroly lnpltcc that rrcntlr ehangee handa ln the courrs of I
trangaetion. wLth noney aa w€ have dcfLncd lt, only tlE
tranrasttont of euadrant Iv fully tatlefy tlrlr rrqu.iraant.
In Qua.trent ff , the ralnnent, doea not beoonc ntoncyr tf deftnedr
untll tt k Ln ttro handg of the reoiplent, ln faot, it k
precl'ooly bccauss of thlo that trauaotl.onr in Cloadrant fI
have the effeet of LnercaaLng ttre mrrney tupply. fn erredrant

Dlcporal of,
rcorl,ptr
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IrI r tlre oppoelte ooeurs r a palmcnt out of thc ulrtlng monoy
rtock cellea to bc rpnoy ln ttra hande oE thc roclplcnt, and
tt ls bccauee of tlrl; thet tranlactionr ln Ouadrant frl heve
tlrc ef fect of rcduclng thc noncy cupply: the net Lnoroasa tn
the trpncy eugply over ttrc perlod le rlnply ttre dlffc6noe
batrrcan the tranlaatione Ln Qtredrant II and tlrorc ln Quadrant
ffl. fn Qurdrant f , no Dclncy at all rr doftned oh:ngrr hanrdl.
Ift uE lnttrnet euadrant I mors cloroly.

If rory S of euadrant I rfero to oontal.n a rtgnlfl.ornt
voltmc of transroti.onr, dirtrlbutcd over f:trr columrr 1 tfile
would lnply that tJ.m dcporltr aro vldrly ugcd rr a netnr oC
palnnant ' without f lnt rcguLring to bc orehangGd for noney ln
the f,orn of D and rr. Thlr trould bc ttre cara tf ohrquet rlrG
frcely drawn dlroatly upon tinc dcpoalte. Thl.r rould ruroly
lnply that tlmc dclrcrltr ought, to ba brought wltlrln tho
deft nLti.on of rpn y, whioh rould rcno\r. ,i frm .Eg and lnoluds
tt Lngtead ln Ett rtnllarly va rhould havo to make nr a
ootoponent of nf, rattrrr than of Fg.

Glven tho thaorotleal dcflnltion and tlre nrlc of
corrsspotrdrnocr the guertlon tr an rnptrLoal onar whrtlru
tltttc deporltr art monoy rcduacr stmgly to the gueetton! rra
tlm deporl.ta wldely uaed aa a n€anr of trnyncnt, l.e r !t
cheokl.ng loeoruttr? In aountrLcr rhare tlrr ansucr ls 'ycr * ,
ttrcn tlmc deposits are nbnry. Tltlcre tlrc rnawtr lr tno'; ttm
dopoet tr are not mncy end r. nurt attrlbut€ to tho prrbllc
tfftrl llow€r to arcata noncy unLlatcrally by rcvtng f,ron tlnG
to demand depocltt.t{ coneLdcr now aow 3 ln euadrant r.
Undcr the ovcrdrEft ayrtcm thls murt contal,n glgnl.f,l.aent
clomcnts Ln all oolunns. fn fast, thare 1r no r prl.ort rslton
to supltot€ ttrat patments egat net overdraft rould be urrd for
subrtmtlally dlflercnt purpotr! frm paynrntr agelnrt dmand
depotttl, 8o that we rould ln gcnaral exptct tt to b. dLrtrtbuted

:ver thc aolumnr in very much tbe ratr|l Yay tt ED.a '

Could tttlr ba ell.mlnatod by takLng bank overdraftr out
of Qrradrant I by lnaludlng thcn ln ttre deflnltLon of the
mney rupply r on thc ll.ncg suggcstcd above for dealLng rlth
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ttmo dcporLtg? Thlr would at once Lnvolve ur ln r omtradLction.
For, trtnractlonr Ln rtrl.ch a bank loan of $100 craatcd a dcporlt
of $100 would norr rppcar ln Qrradrant W, whtoh rould obllge ut
to say ttrat thc rcnGy rupply rcnaLned unahengod. But ln addlng
up the oorponcnts of tns monay eupply w6 uould lnolude t-he

$100 ln both advanecr and dcpor!.tr, !o ttrat Fc chould havc to
tay that mrny rupply had Lnarcatsd by 9200. lflrt,r contradletloa
docr aot arLec ln }Jre oar€ ot tlne dcposltr r rLnae thcy rppcta
on the tanc rlde of tlrc balanac gheet a! dcnand depolltt. Onc

way out of tJrlr rrould be to Lnoludc una*Groked owrdraft
llnlte ln the RonGy ruppty. On an analytLoal lcvrl thk rould
be pcrfeotly alnplc to dol but tt would requtrc plrolng tn
lntarpretatl,on upon uncr.ret rd ovordraft llnlte vlrloh thcy
sould not bear, ft ir f,rcquently forgottcn that thcy ollerrtG
prlmarlly a3 an lnrtnsont of advance Bup.rvl.rion and oontrol
from ttro bank I r polnt of vlerr rattrer than at t dcflnt,tc
aarelrnsnt of tlre drawlnga on oncrdraft to bc nadc. llorcdntrt
ttre lnorcaso ln ttrc rpncy ;upply uould tlran bG rcaorrdlod at tttc
ttna tlrc lltrtt rar granted, rattrcr tlran at thr tlno nonoy waf
epant, rhlch rpuld dl,rtort tlrc eonn6{etl.on bcttrcn nonoy srcatl,on
and rcnoy rprnd!.ng. And oertalnly bankr pnfrr to drer a flnn
dlstl,nctl,on botrrecn aatrral end aontt ngant llabtll.tt or ,c 6

Wc theref,otr€ havc tJrc rltuatlon ttrat we have tom neant of
palmcnt whiah Lr not moncy rf to far deflnrd yct rhloh eannot
be lneluded ln our deflnt tton of, thc Doncy rupplf f,or rcecont
glnrn rbovc. Thl'r prcblcm t r rolublc tf wc concc!,vc of tro
t1ryer of rcn yr tlrc ptook of, noncy 1r olcarly rcncy ag

orl.glnally dqflncd r and change r Ln ttrt r stock octsur at a

rogult of ttrr deslelonr by th6 reclpteqtc of pall'mntr about
ttrr dfuporal of thol.r rccrl.pta. The tranractlon by rhloh I
payrnont lnarcafe! ona oncrdraft and reduoea enotlrer oloarly
nust bc rogardcd ar lnvolvlng a nedlwn of axohangcr whlch lrrr
nurt oall non.y, dlrtlnguLrhlng lt frsr thl othcr ty?c oC

tronGy by aalllng tt tlor mnry. rt h of ttro nattrre of, flor
moncy that tt axt,gte only brl,cfly durlng tlre courlo of I
tranraotl.onl uhattrar tt yloldg an tncrea;r ln ;toak nonty
dcpcnde cntlroly upon ttrc dirposal of reoclpLe vhloh tho
reoipLrnt nay mahc at hlg plclrure. FIor nonoy, tbcnr brcmt
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equLvalont to E8 t and rtook non y to il , yhere tlra l,nerment to
Itoak utoncy ovcr any prrlod lr :trnply pfr-tr. rn broad tarmr,
I tlos nonay t conslrtr of undlffcrentl.eted olelnr oD thc
banklng lyrtcmr rot gl.vrn apcclflo form untll ttrr tranraattou
1g oompbtcd by tlre rcoiplent.

t{o rcprrate natrl,x lor !.ndtcatlng chengcr ln brnh r.rorvll
!.r nccraEttrl'r ttrry involvo tlroec clqentr in ttre rnetr|,x tborle
rhloh tro nrrked by ro clrarly, ovor any gl,vrn parlod of
rcoord ttro nct l,nermnt to brnlE rerorlya bahnou uttl bc ttrr
dlf fercnct bcttrccn thc flrrt ror End Eolrnn totale rarlrGctivcly r
Icre any gov.rnncnt or ccntrel banh palmcntr nedo dtnctly to
or by thc prl,vrtr rcotor ln hand-to-hand onrtrlnslr, yhlsh in I
Nou Soal,rnd sontrxt nfrre to noto end ooln prtd lcrotr f{rr
aonatrrr of tbc Rrslrrrc EanlG other tJrrn by uay of rneutrmnt
of or dcporlt to tradlng banlc rcrcFrc brrerma.

fsrttlng olauantr of tho tranrastlonr natrh lr Gt,, rhrm
the rotrt ard coltnnr uc numbcrcd tr rhwn abovr, tlrcn Lradlng
banh barrnonr wlll bG lncrcasd by tlre anowrt

6trr! - 
,3rr!rt

and banhr I veult sarh rtll inerraeo by tho arcunt of [1al-!6r
hand ourrency pald ovcr tradlng barrk aountcrr ln thc purohuc
of loc rrrct trm ttre bankg I loar tho proccodr of, arrct
aogulnd by ttrr bantsr (by purshmG or lcndlngp ortondcd to
Lnoludc bank sxpenror patd Ln currcneyl onoathcd cllucr tJlG
bankr I gottRtara p 1. G. by
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thcn bark ret€rr.vr! r frm both effiponcntr, vill Lnsroar. by

(Ee - Ret + (En - Rnr.87
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ft ir at onel epparont that rny obrcnrcd novuont ln n
ov€r .ont pertodr solrurrd dl,netly by tlrc dlffcnnc. bctr*cen
tlra toto valur of tlrc rtooh varLable at rusosarlvr rnd poLntr I
nay bG ctplaLm{ by tr varirty of ombl,netioas of nfl rnd fiI t
whlsh uogld tberrf,or. nacd to bc onnl.md horrvor rhort tht
porlod lntnntenlng betwrcn thr tro end polntr. llnsl p Eorocttfitr 1

lt 1g til oaly thrt rrlatm dlractly to .rprndltrrnrr nhLle il
rclat"er to noclptt, thcn lt lr to tx Urat attcntl,on rbould br
gtvrn tf ro atr latrrartrd ln orpordltunr.

It Aould bc nrdc ctr osr ttrrt tlre lntrodustlon oC

bohavloural rtruptlonr rould b. cntl.rcly prurtun at ttrlr
ttag.. Thc proclerr of rrqtrlry ls fc.n a! aonrirt!,ng oC tln
rrplontlon of I ruso.rrl.on ol problor I rhrt lr offcred lr ra
'oxPlanttlon' et rtr carly rtrg. bcoorr ltmlf tho crolrnr*dlum
of a latrr etagel 1o tbe ordor hrrc ohomn, bchaylorrr lr rffn
at cntarlng only et l lrt rtrg. Ln th. proorrl, rhrn th.
nrahanlrur of tnc blrck borrl bave bo.n ruttloltntty trylorcd
to sot uP drtlnltr gEpfaq*g4f roSrl,rlng bchrvloural aqrlrnetlonl.

lrlhr flnt tarl ol oprntng up Urr blaoh borul rtloh ln
tttll sontcrt lnpttcr findtng tnnrnbrl,on nrahanl.rnr nlatlnt
tho sourr. of Urc rtoc|r varlrblu to ttrr ultlnrtr vrrlrblu o!
rnqutrf', ig to derorlbe tht soualo that, ln tbr rgrgrrgrtt,
cqrcndlturor hlvd taken ov6r thr prlod rrnder rrylrr.

Oaso ro bave *explalnodf tbe eouno of rm naJor
mnstary ttoalt varleblcr tn t mf o! th. f lour 1 url rrlr th.n
b. ablc to lools et ttra nonrtrry florr tlurelvcr t. rqutrlag
cxplrnatl,on' rhlah uadoubtcdly 1111 ngul,rc oonridcretlon
of thc rral flwr r thr inrtltutjonal oontut cnd thr Lnltlal
tttt t of both nal rnd rcnrtrry rtooh varlrblcr. OnlI tlrear
vhrn a ftrmly rprclttcd rrplanrndrrn lr to brnd, Lt lt
ncrnlngtul to arl why, ln thc eprol.ft.d sotttng, do groplo
rcrpond Ln thlr wry ratlrrr than louc other,
thr optlonr prrvlourly cctrbllthad a! boins oD.n to ttrn et thr
dcrlc4galgt$ poLntr .o3 qeolql.on.
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The alqrle schcmr o! moncy flmr rct out rbovc doer enabb
u.r to get a@e trl,vla out of thc nay. For tranplop tt lg
rmetinss sald ttrat 5nople don t t harrg to pEy etrequer lnto
banhe r llnoa ttroy san Lnrtead deporLt then wltlr nf1. Pcrlcotly
truel but what aro thc nfl tlrought to do rlth ttre chequo?
The obcgue ls not a claln on a bank but an lnrtrrn nt
Pu4rortfng to tranrfes ruah a clrln. [tlo tnnrfer lt not
sonsulEnctedp 1.G. thc nfl har nct rcool,vcd any EoDryr until
thr ohequc har bcrn prG..ntod to tlre drarc brntc, rnd hmoumd
by rElta. Tha npttrr of the Bftr tt of tradr ondLtr rr loolc
at bolsr.

Ib l,ryltcation tbat rpney l,s creatcd uruelly in tbt
ocrurft of an c*perdl,turo tollorrr dlreotly tro tho rborru
analyrla' T€ brlng tt out mors olaarlyr ur looh at tqe other
aepeotc of noncy ln tcmr of the eono.ptr of Eonrtrr!? ort$odo*y.

The ge:rcnd 6oa lloneg

If tlrt "doend f.ot monry' Lr to mrrr enyttrlng et all, lt
lr oloar thtrt tt nurt bc at laaat tirGe-d!,nonrlonel, by rtrloh
I Estn thrt tt ctannot, b. anrlyrd ln temf of, hre ttrrn thr.c
reparatc typtr of tranrastor r Dc€rfrnrlly lnvolvlng thrrc
rcparatr and lndcprdcnt behavlounl !unot!,oac. To lllwtreto
thlg r thc tsrnrastl.onr nat:l,x Eay bc sut dorn to rtnpltftod
fornp G@ptlrlng tilo rff! t Er and tD er drflmd, and thr
oorr.lpondlns tuo oolrmnr, nl and xD. lfhr,non.y rtool tlren
bso@r rlry1y tbs sr& of banlc dcnrnd drporl,t Uablllthr r
D ( and t nercnrnts Ln tlrir f lgrurc rduot to I

AD - RD-lD It-nl

EA !.trclf wlll Lnnolvc tro tranlacton,
frm tho brnh arrd the londlng bank.

tlrc borrwrar

On ttrc rupXrlyr oE lcndlngr rldcr thc frnlllar barlr
uultipller appllce , rcatlng oR thcrc rrrtsptlonr r

(al brnh doand dcporLt ltabtlltlos atrG g.nonlly
urcd tr I noanr of paynantl
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(bl etttrer by regulatl,on or by oonvontLonl I fragtl"onal
r€Etllrys rcgul.remsnt holds I

(ol A trl'angular Lnterdcpendcnae holdr alrong blnk
dcporttr, advanccr and rcforv"". tt

Hr ru,tz tlrcnf,Ora ctoiltrUct a rUpply fgnOtl,On for brnk
crcdlt on ure ordinary sonrtralncd nan{nlretlon prlnclplcr
tho narlnand or objrotlvs functlon brlng ruppllod by lom
utlltty or profltrbtltty concaptp and ttre oonrGrai.nt bc!,ng
eupplhd by the llqul,df W rcgulrcncgt. On tlrc dorend rldr,
tlrcrc utll b€ a rcel dmrnd for ttrc goodr and eenrtcrr npon
rhlch tlrc prooredr of Ure loan arc to b. rprnt, and probably
fLnanalal verl,ablcr trm the curtm.r' I prof ltabt[ty ead
Ugutdlty funotlonf . Thlr yhlda r typo of markrt frearork
for tltc drtstmlnatlon of tr ar ttrr cgulltbrlun rnount of bank
aCvanotr dorl.vcd fro tlrc oonjnnetl,on of ttrt brnt( crcdit rupply
and drmand funotlonr. r am not vGrT fond of ttrlr typr ol
approrolr r but lt doer t.€n to bc I natural thtorttloal
dcvclolmnt frm ttrc rrtrting rlnpllftcd banktng nodrfl.

Gtvon the l-svcl of crpenditrrrcg tl + ED t lt la than r
mattcr for ttre recl,ol,pntr of thcrc oqnndLturce to allmatr
the banh slrl.lsr, wbloh cm. lnto thrlr hande durlng traneaetlonr,
bebrrrn nr and RD t tlrur pronldlng ttre tlrlad bchavlorrnl funott on
rcgulrod. Wc cannot tlrcrcforG rpcatr of a ildoand" for D

wlthout sonrldcrLng bottr tlro rourcc of rxpcndltnror and tlrc
dlrlrcrel of reorLptr r tlrc trro variablet, advangrr rnd dcporttr
aro caah t.hr not dl,tf,ercnool of trro flcr t Er rrld tt end BD

and rD rerp.stlvclyr rnd any hlnt of I oaunl eonn otLon
astually oporatlvc ovcr any porlod 1g lnpoerlble ln tlrc aberncc
of a hnohdgc ol tJrur grorr flwr .c9

A fortlorl r tfra lnrpcotLoa of tlrc elrr of r (r banlc

deporltr + not r and ooln Ln ttrr hands of, tbt publ!.al ean
ylcld no lntornratlon vhatcvrr rbout ttro enount of noney rhloh
PcoPls "dctl,rotr to hold for any prr[1ps6. In faetr rtnan thr
Ievcl of Id rt th€ rnd of any partloular dey Lr tbe ruultant
of faston coprLrlng: ttre etartLng porittonr af et ttrt end
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of ttre provlorrr dayl tlre grolr florys EDt ttt, RD rnd Brr end ln
rhose handr aay prrtLcular brnt( claJ.n lnay ll,r at ttrr olors of
bue lness r tha ohangc tn ,t ovGtr on. day ncnly rcfhatr ttra
oourte of expencll,turaa end th. gcneral atate of aoooutrtf lnto
rhloh paynenta ttra nade, than rny rpeal,flo drrLrte ebout vhrt
x ought to be.

Blok* undoubtcdty ta},tr ttrlt potnt,90 but docr not fc.r
to fsel lnpollod to axplorc tlrc tnplteatlonr tor hir
"voluntaryt emponrnt lf ttrc otrlngastioilr coqronrnt, ubt6h
ls l,n any oar. larger, 1r lrbJcct to lortut tona rlcnrntt,
HorcovGrr lt.irlt to bc talrly olrer tbet tf tbc uf,)Gnnd tor
Moneyi rofers at all to D (benr deporl.t lleblll,tl,cr! tt oannot
Dlgan a denard dtraotly lor D lr ruoh, but nurt lrotnr gluon
the expendlturo flw, vhat wlll dtoLdr th. allooatl,oar of
roealpts anong tho varlour formr of dlrporalr lnoludlng nD?
fn tfie etqrltflod ndcl ttrir wlll nosotfrrlly drpcnd on
wlreUrer tlra oourlc of, trenreotlonr dlnotr tlrc roorl,ptr lnto
thc handr of gnopLa vhoro aoeountr at ttrc bank lrt Ln orcdlt
or lro ovcrdrcsnr

At toon rt ttG lntroduoc tlrc ldea of tbe nfL, hceylrr
sto have tbc poerlblllty ttrat rhtrc ttre rcorlgtr trnd to get
lnto tJra hende of p.ople alnedy l,n orodlt, tlrcy nry rr11
dosldo to land ttrolr urrplur fundt to ln t ntarcrt-paylng
LngtttutLon, rho ln turn wltl lrnd t*ro drporltt to lsfonc
dlopoeed to rpend th@. Sirrc tir brntg sannoc lod qrt
thslr orrr depoatt ltabttttl.er, tlrl prcr.Doc of a tlllrd prrqr
the nft, {e ncocsrary Lt, tdlo fundr crc to bf urod for
arpcndtttrrot. Ef thr ran rr{Iu.Dtr ln ttrr oontcrt of e
tlght nonotary polloyr tho aotlvitlu of thc nfl, nry b.
atluulatrd to thc artrnt that no ldla fundr rseia Ln the
syttm, all of tlrrn bdng ehaanrllod lnto tbc hrnafr of
cpendcff.

In thc nntc grarnl dcl, tio rlnplc trlengrular
roletlonrhlp dctrtutnlng thr rcnst/ rtooh
rnd yc really havu to lmqr urclrg about ttrc
tranrastiona natrl.r ebove.

tt'
searGr to rppl1'r
clocntr of Dlrr
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Tho fe{c olty ol Cjeeu3atlon

ns long as ro tend to tldnk Ln trran of a glvtn rtooh
of &sn8y gol'ng arorurd ttro ci-roular i:lory fror harrd to handp
ttrs velocLty of, alrculrtlon fr.f,r to narn rmrth,lagl lt alro
hae |8rosi'atlons vlttr ths vrtiy o@n ldca Urrt theg Lr 166r
tbfpo rhleb thc bur}r borror Ln ordrr to lcnd out rgatn.
There !.{ear ni.gbt hrvo bccn vetl,d rbcn thc tri.ag uar
rleertsln$ly rprel,o, rnd Ery rtlll bG prolnrly rggll|d to
trfl. It I'r trtr'c thst, I r5nclo vl,er of, nosy beocrr nom
srdergtandable ubcn lt Lr drvcloprel ln tlr. oontmrt of, I
country rhore dmcrtla ourrcfftlr lr rlro rn lnGrrnrtjonrl
Lnterycntjon eurrqssy, lince tbon tgr pqp? pureorrg tt nrlt
be traaLoA enalogrourty to rpocir. Dut thl,e rtt,lt rlll not
do ln rclrtlng ttre ftor o! dmmll.a arqDcadltrrnrr to tho ttoatr
of nolroy 1 rinco tlre eseafJon and dsrtruotlon o! sr.y {lFr
oont{nuouely oinrntlugl rnyon€ rl,Ur ty.n I lnrring ragurlntrnoa
rlth thc I'nterurl operatlmt of I banh nurt b. lrlr. of, tbt
I'lneage dlffcrense Ln oedor el nngaltrrda brturrn idrr gro.t
drlly flryt ol dcbttr rad ondi,tr to gnrnnt ro€ountrr rnd
thl not rcrl,durl chenge thrt ttrrlr dlffcronof brlagr rbout
in tlrc levels of drporttr and rdvrnolr.

Thara aoss to bo .omc polnts ln th. ldoe rrhrn rnr oonrtder
ttro rffcgt of tln nlt Ln cilrannclllaE otherwl,m t dh brlrnarr
i'!to tho hr,ndr of thr rl,lllnE rprdln. But rirror ua cln
not onl.y enalyre thtr rf.feot but elro l,nrpcot Lt nrsh Dfl
dl'rootly by looklng at ldlg brnh dsporttr ard tir rhlft
lretvcen the 4arq'nd ud tlflc depooltr n rorlly henr no ur.
for tbe t tr. It lt rr partLoulrrly drngeronr trra to ut. ln
oonJunotloa rttlr I r!,ngle-dluenflon d d.nrnd lor rcmy
conocPtl rlnoo ttrc falluro to takr tlrc arorr ttwt l,nto
cssonnt lcadr to lnrvt trbla problcnr ln rclrtlng tho BtccJs
of nonsy dtrcctly to ttre lrvel of cxprnaftrcr r rnd Urlr tn
turn laadg to t rallenso on 'ebangcr ln tb. vrlocl,ty of
ol'roulrtlon' to axplaln dirorrpanoi.cr ybtah otlrrrutrc ocanot
ba erplatned. Ultlmtoly, tlrcn, tbe funatlon that thl,e
oonoapt prrlotar tn ttre thoory lr pumly thrt of, I frlly I r
gonsttnt. tr

VICTORIA UNIVER5ITY OF WELLINGTON
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Llquldlty and tht R,caL Balnno.c E(6cc,t

Tlr|re I'c ln ttrfu arca of dl,rautrlon e oonrtdorabls
trndrnoy to sonfurc the niaro varlablcr rlttr thc nroro
aggrcgatr. At thG nlcro lcvolr rn tadlvtdtrrl Ery neenLngfulty
rrolon Lnto hlr avrl,Iabb purcharing [rfloa rny Donqf It
narrwly doflncd togctlror rl,ttr sny catlly rcall,reblc aft.tr
plur any cndLt evallablr to hln pcrronally, but cyo3 tlrc
nefforly d.flnod omponcnt of bfu .ltqutdlty", l.fe hlr br',*
Ccporltr Day br t-reatcd r! fulty Uqutd tf and only tf aot
ell brnlr qrrtmrr dcnand rnorghnont o! ttrclr drpoeltr rlmult-
aneourly' fndlvldual Uqutdlty, cyrrn Ln ttrlr 111trror r.nrc,
hrnsc lr nranlnglul only on tdrc rpaolllo sondLtLon tlrat tt tr
nog eggr|tgablo lnto rtoro ltqutAtty. gtdlerly, rtrtlc ln
lrdtvldrral nry nrantngf,ully rfrerr ttr rortS of hlr "Itqutd"
rrectn I'n trsnr of uhrt thry our bc reallrod lo=, and rhet
thrir prooredr vtrl buy at orrr:rrnt nrrrct prl,ocr, hlr
JurLtftoatlon lor dolng 30 lr nrocrarllt tlrat not rlt of,
ruoh ltgtttdtty lr eotually rcellrod ond rprnt, for Ln tbat
otf. ho sould brndlly erprot prtccr to rualn qnaltcrrd, cv.ill
ruro hl'r lnltlal atrlE tlon Jurttflcd ttat hl,r ll$ddtty
lonnd3 aould in fact bc rattrfl.d elong rlth urop o!
tvoryona oler .92

Tlrur , Ll tlr|| 'dornd for rcnoy' tr artoolatrd rlttr cithrr
of Ure|c conocptr, tt b neenlnsful at tho nloro lcvrl onlyr
and cv.D tCrcn only uPoD tlrr ;poolfto oond,ltlsn tbat lt t r rct
rggtcgrtcd. If,, ttrcncforc, Urrrc l: rrly nrsro tlgntfloensr
ln ttrr oonorpt of l volrrntary dcnrnd for rcnoy, thlr crD rrfrr
only to I trndoncy on Utc prrt of .rpcnd!,trl1:r rcclptrnts to
dl'rplc of tlrclr brnh olar'.;l ln on uay rethar tir1tr rrcthcr,
arrd hrnoc rctril to tbo dotrrzlnetl,on of, Et t gtvur tlrr ourrut
Iovcl of, nonetrry oxpcndlturu i no lntornrtlon rbout r orn
porrlbly ytrld lnfomatlon about RX e unlcm ln aonJunotloa
vltlt lnfonnetLon about lfia othcr Erofr flg;t lnvolvcd. 1tb5
t..n| to have tlrc rf,fcet of ronovlng tht apparcnt dt flrprco
of o5rLnton bctrrcn Clomr rnd Bt,ehrr trcf,rrrcd to rbwrr botlr
hevr ln ulnd tbc tndtvtdual (putleU rqultl,brtrs, but nhrner
clcrr !.r tallslng ebout ttrr daterrnlnantr o! Es ad ,n, Elokr
1r telklng about tlrr datrrrnlnentr of ns arrdl rro



ll5.

The " lllgh-powencd l|oneg,, Corccpt

The concept, though not ttre ntna, may b€ traacd at lceet
bach to t{sado (193{ll tt rar prcrsntcd by Frtednsn end Sehvartz
(19631 ta an lndapcndrnt ldea devolopad fron flnt prlnolplm,
*nd ured Er thc baek of hls analyrle by cagau (1965l, who
refrrrcd lt to botlr of ttre prcvlour rcrkr (and alro to Brnanrr
and Dlrtzlerl I lt ruly b. rald to hanr bccn gl.vrn ltr drflnltlvr
rtrtsnrrtr 18 lt 1g embod.tad tn the theorottert berLr adoptrd
by thr Chlaago-st. Loule ExLr, ln t{elgr an<l t$ofuilrn (lg7ll .

olr thl barlr of a oslsbn conrtnnt, tn whlsh t-ho Eoncy
rystu amprltGs I apaclc forrndatlonl I norrcpoty noto L6ur
by tlrc ccstral Bank, rnd dapoclt tlabllltl.cr of cmorcld
banlcr holdlng at leaat 3@c of tJrelr rea€ryel ylth tlrc Ccntral
Bank, ttre rorkr slted havt tho follwlng t;rro up.€tr fn orcnr
a ret of tautologlca dcrlvcd frm thlr non€tary rtnroturs,
and a warnlnE about ths rtatue of ttrcce tautologl.ec rnd thrlr
poror to "clplaln" nonotery proooslete

Thl'g warningr hwcvcr, rosrns to have bron progrrortl,noly
lere etrcrsed from $redc to ilclgs and $ol.nan. Heldc9t rayr
that hlr flgrrrroe "must, not bc lntcrprotcd ar neafurlng t6c
ahangc ln the uount of nonay whlah rould, ln faat, htvc
folluwed I gl'ven chango in ono of ttre proportlonr durtag th.
yoaat l9 25- 301 but ratbsr ttrcy rrc otnply nerruru of tllrc
senai'tlven€sa of ttra EnglLsh banlclng ayrtcu drrrlng thorc
y€arf (1.e. taslcursr of rtrat rould banu ocorrrred 1l avrqttrl,ag
rlgc had rornal,ned ths Eamof ", Cagan, whllc lnrletlng thrt tlro
ratiog of hlg barl,a tautology "tr6 only proxlnate dstsru,lnentr
....The behavlour of ttro three drtcmnlnantr alonr door not
'explaLnr ahangra Ln tlrc eupply of mncy" !€anr, ln the body
of ttrc rorh, to rant to pueh lt rattrer frrrthorl9f rrrd ln vlrs
at' tbaLr arrcrtlon thst 'Chrngcc ln thrcc varlabler - thc
volrrus of high-povercd non€yr tlrc eutrrGncf-ffiDcf ratio, and
tJro ratarve-deporlt retlo ttrerefore r gln aceount for all
chengor in ttre monoy aupply', rtdelge and rgol.uungS tr€ elurly
readlng a eauml rffcat lnto ttre barl,c tautology, dorpltc
tlrclr asknouledgenont that oThlt ls thc aecountlng otatmnt -
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ttre c + 'r + a '|' r or the Mv ' PT of the monatarlst vlsw of thr
troffay auBply trrrocesa " .

we take tr€re ti-e identLty as g!.ven by Caganr tlre cruoial
reratlonship ls that tiatraeien htgh-poryerad monGy t Er r'd totar
uGln€y supplyl t!. I'Ie harre,. Fr er C + Dt whera e + D lt ttfe rtnof eurr€urai' aurJ ccEuiercial bank deposLts held by ttrc prrbllal
RlD la the bank reserve/daposlt ratlo t io that n - c * n,frm -rhich tire foLrowlng identlty ls dar{ved:

Mf

rt ls lrnuaedl,ately clcer ttrat tbc etatur of
depends upon whethor thcrc ls I

thfu tautology

cRer
-tD-r--a v'D i 't

(a l any roaron
eonneetl,on
alde to $,

to ruplroso tlrat ttrcre
f,r:Sur the varLablcr on
and

ls I oaural
tJrr rlght hatd

(b) any lray of cgtabliehlng
fl, c/n, tnd R/D are !et,
srnatratnt, lnporad upon

the prooorrcr by rhlch
indtpcndcntly of t$o

them by the tautolotry.

(Thls ig qulte apart from the mor6 fundamcntal qucrtlon
of whsther ttrera is any rca;on at all for attrehtng tnportanc,c
to ttre sise of ry , As ttre forcgorng attcuptad to rha, onry
ttre Proo€54e3 whoee Lnteractl.ons lead to thc regl,duel end
atatea of ttre several stook varlablea atre capablc of orlplatntng
thern. )

sinoe ure transactions table lg doflnad
Ehan ctooks, thc ratios of the taritology havc
aB ohangcr i'rr order to interpret them ln thle
tlrore aruendnents , ttren r wet have :

for flovr retlrcr
to be ctqrr€mcd
node1, t{ahtnE

Atr ' nD + RIy - (BD + Ent
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Ac - ntr- rr

(8e-n6t+(En-nnt

RD-t,D

AC+4fi

(Rn -Erl + (rc -ROt+(rt -nlt

An-

Aat

Ag-

J

r ,O- EO

llhur "high-porcrcdo rcncl, Lr tlrc nrt aarh f,tor fro tlrr
Ccntral Brnh tnto thr Brl.vrtr rotor. Thl,r Drxz fn pert bc
tahco et autoareur ;l,th rulnot to tlre privatc rrotorr ln tfir
fsnro that grorr paymntr to mct Strto and tdarhrtlng lorrd
oprratl,onr lro ta t rhLlc rrollptr !.nto tl'rr Crntrel BrDIE trm
tlrc prlvate r.otor t &o, rtll ln grnrnl br partly autonmur I
but rlnoc tlr paltnntt soartl,tut I lergc aoponrnt of, frC,

thlr prcrtuably r1l1 bo drpendent upon tJrc gcmrral lcvcl of,

Lnoorl, glncn ttrc trur ratlrl ocrtrln otlru trroeLptrr o,g.
tlro b.cr and bottlng taxtr end surtour rad rrat m Errn.nlly,
Eay bc rupporld to drpcrrd on lcuelr and pattrrnr of uprnllLturc.
Butr unttl rsm of tJrorr varl,ablcr oeR bc ghorn to b. tnllucncrd
by thc pettcrn of nonctary florr (ar tndccd ttrey ntgbt bcl '
ttrey nurt, ln tbg dlraot rcnrc, be tekrn al autonmorrr rlth
rcrpeot to prlrratc rourca: rnd dt rporalr of payuantr.

INc havc r
Rlf-Et

SDrtD+/lr-EIl

It rnrcly Eannot be rugpolrd tiat Rt rrd RD ttc lndqnndrnt
of tttc othrr lornr of, dbporelI apert tro anyt&lng tlr,
rhrn a ohsqrrc J,r dcporLt d to tn acoount, rhethu tbet
trannotJon ontcrr lnto m or nD 1r cntlnly r nattrr oC

rtrrthrr th. ascount fu Ln srcdlt or d.btt at tlrc ttnc, rhlah
mutt dcpond et loart Ln put oD tlrc prcvloru oour.r of
tranraatlonr. ft thsnforc appoart ttrat tn rxplanrtloa of
tlrlr ntl,o rotrld raqulm a knorlcdgr o! ttrr otlrrr tlmntr sC

tlrc ttranractlonr uatrLr.

AC
!!- .
Aff
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'lltre Rl D ratlo la oonrLdarably trlakicr tlren ttre olornary
rbank uultt'pllcrt nateg lt look. Central Banhr bcno urually
oporatad on tho frec raaerrrot ratlror tlran total r.rcrrcr ! tn
nany conntrirr lt Ls not ttrs oalh rorerr. ratto but ttrc L.6.8.
ratl'o that ir olnratlvc, .vrn rhcrc ttrr L.G,S. ratlo Lr not
u3|d rrylloltly' banlst| bol.dlngr of bordr pnrrnebly cntor
lnto tltcl,r attl,tuds to the holdlng of troc rcfcrut. t otCrrr
asmt holdlngr, partloularly of fonlgm clchangr rf lcFrtr,
tre alro ll.kcly to b. Lrogortant. Tha aatualr cr port n/D
ratl'o ttrur lt tn rltrurly oolleprcd ltmrry of tr omplcr ot
faotoH r tt Lndod 116 tJrt otlrrr tsmt ln Urc tautologryr.

lht Inoulcdgc of Urc f 1o verieblar, for I glvrn parlod,
of all tho Ecllr of thc tranraationr natrlx nould only prsnidr
tlre tint rtegr In ra or5llanatlon ot, neoro evtntr ln rn1l sero t
but thc thlg5-porrrrcd rcnry' teutology doo not cvln gct tlrrt
farr tnd dmr aotr tr ttrc tnnraotlonr Datak doct, lndl,oetr
tlra nrlt rt p Ln thr cqrlrnatorT rahcnc to bo erplorod. It
tlrrnforc aplDctr! tlrat tJrc "hlgh-porrcrod moncy' oon€qrt leakr
enalytio ptrorr and tlrrt ln tlrc prGfenoi of, tlrc Lnfomatlon
about tlr. tranraotlont llovr rhlsh Lr in any carG nrcdcd to
"crylaln' ttr ratlor tt 1r otlole.

t{orocncr r rl,noc f,or any pcrtod onc san tlnd nunbrre to
tnrort rrr r:r pott velrrse of, t, Et e, D andt Rr tlrrrc 1r r
taptatlon to rugpore tlrat by puttlng ttro nrnbcrl lnto ttrlr
foru they Eonrtltuto a p!,coa of lnfornatt on about bchcvtontrn 9J

n llanno." T hc,on,i,,et o 6 llo nog Cnon,tLo n

Glvcn thc part exprnd"lturcr plry tn rcmy Grortlon rnd
dcrtruottonr vhet aro r. to rey of ootrttrtrotr tlrat brgln rltlr
c vlcr of nf,tnoy u dropptng Lndlrsrtnl,natcly fro Bravrn ?'7
tlre kay tc@t to lnc to llc ln tlrc faot that rcn y doo not
ln grnoral grt lnto r lnrnr I hands uacrllaotodly or vlthout
dolibcreto lntrntlon on hl,r prrt. ConrogrrcDtly, lt rG6r odd
to porc tha qucetlonr 'Nor that hlrl got thlr troncy, rhet
neahantran necd to be brought tn to glvc htn r nottvo for
rSnnd"lng 1t?' If hc hadnrt alroady got Bomc orylondlttrre
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mtlvo for gottlng lt, rhy dld he go to thc t:onble of vorhtng
tot {t, or relllng an aeectr or borroring tt? Bcoondlyz onsG
ro knov hory tr Dln got hlr nonoy wra may b. ablc to rcttrlct ttre
rrngc of porelblll,tlsr.

It hs got tho nonoy ar wrgcr r yo pr.ne. htr honrchold
or lubrLetenao nerdr vlll olaln nort of ltl tf hr Eot it by
eclling good! ln t-hc notmal wry of burlnr it t hc lmdr tlrr
u)nGy to pay hla rorktng .rlDonrler t c!.th* tlore prevlourly
lnouarsd or ttrorc to bc lngrrrrod ln roplaclng tlrr etook lo1l.
Nortr orlGt tJtsrc ttrlngr ar. raeognircd, lt tr trgr thrtl for
thr evcrag. burincf|er$ or wagt-orrnar, he nrcdr not and doct
not sonrLdsr uhrn thc buyrn otr cnployrrr got tht ronry frour't
fo tiat to tbat rrtrnt hir onr rrptndtllnrrc dcolrlonr lr.
lndcpcndrnt of ttrr rouro. frm uhlsh hl,r 4ocLpte al1rG
flnansGd. ff tblg 1r elt tlrc 'nannr " eonrtnrot lntcndr to
convcy ' tlro oralurlon of ttrc souros fu lnnoonour aad nrcd not
prcncnt tbr oonetruot frs ruetal,rrlng r urcful Job of enalyrl,l.

But lf r€ lrc ooncrrnrd rl,th a broadcr pl.otrrn of tlhr
l€onouY r thl gcncel pattcrn of uonetery flowr t r not ro
cul'ly dirnlrtld. If tJrc factor prymntr frsr on. tot of
fltan lr. urod by rcolptontr largrly to brry tho produoo of
othcr fft:Ds, rhcrl docr ttrc mon y to nekc thorc peyoentr efi€
f,roe? thlr har obvioue tnpltcatlonr for tho analytll of
lnflati,'.m wlth ltr dlesrlnl,nttor:f nstoral rffcotr t aC gongel
wag€ donandr, ard ro onr

It 1r lurely cv!,dcnt ttrat If, wc rro rpcaklng of Eon !r ln
a ntoro eontcrt, then uG havc to ontar thc otreular flov of
tnnrastLonr at .fiur potnt, and tt ean bo no orltl,otrn of rny
approach tlrat lt docg not rtt q)t to cntcr rlmultan1;gurly rt
all polntr. But of alr porrr,brc apprcachsr, tlrat rhl.sh
obllgrr uf to rpoat of noncy aa opcratlng lndcpcndontly of
trennotlone and of tnneeotore le rurely ttrr rorttl lt
rcndarr ul qutta lnoaPable of raylng anythlng nsanlngful ebout
the $ay ln vhloh monoy entrn lnto tranractlonr .99
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Now, lt Dry not bc rholly lnapproprlatr to apply rnananf

congtructl to tttc rpoolflc ctfo of wlndf,all galnt, altlrough
tha treneaotlona approaetr would, havc to lnolude oqrlrnatlonr
of Eny wlndfell grinr. Oo ttrc yhole, lt appoan tbat macro
tlrcory I'e brttrr of,f rl$rout lnnnier frmr Eearrun, and tt ulcd
at all tho aonetrruot Ls lnrc rpproprLatr to nlco thcorlcr
wherc lt !,a lrrg likcly rrrlouf ty to nrrlcad us.

Ttadc Cazd/.t and HFI

Tlroro rrc two obvlour tlpcr of cmdlt rhleh ncrd to bc
d'latl'ngulrhrdr (el srcdlt rxtrndrd dlrootly by vondor to
purchaasr r to thrt llttlr or no rrcnoy clrangee handr at ths
tl,ne of ttre trantrstl,on (cvcn in ttrc r florr r rantc drrcrlbod
above) I (bl orcdLt cxttnded m I oarh loan, lnvolving ttrrcs
partl.ca, lcrdcr, borrowrot-Gtrn-buycr, yendo!.

tlre rscond tr dcalt rlUr oartly cnouglh undar tlrc genrral
rubr!'o of nf I (whl.<lh uould tncludo arodlt sard oupenlc! I
rpnb'rnls nonrlzl,ondort r flnaagE oogpanlor I cts. 1 but rrelndr
hlrc-purctrare arraagqlrrtr vhrre ttre buyrr te I drbtor dlnotly
to ttrc vtndorl . Sr ntt, ln tbla ronro, in grnrral olnratr to
brLng idla balansor Lnto sl,rculatlont at Urc brntc oennot hnd
tdls balanoQat and tlre srnsre don't ln grncral dral dlrcctly
slth borrwcre rho bonor lor tlrst r o$n burtncrr or ooiluqrtion
needs , Lt the ldlc balrnccr tr. to b. urcd ln geurrel fl.naastng
they nred to b€ olrsulated by rorm lntemedlarlf, uho ray glyc
thc orn€rt fclne areet ln ttrc lorrn tlrcy rant ln crohrngr Cot
tlrr balarroe, rrblh bet ng rblc to provl,dc ttrc borrwcn vittr
GonGy on the qultc dlfterrnt tornrr t*rcy trc vllll.ng to acorpt.

Thur the reoond ty?o of ercdlt (hera aallod "nfl orrdlt" l
tnvolvtg a eontonllonncour tlnenolal tranraatl.on u rn enoillary
to the nonoy-goodr tranlaotlonr wtrt oh thrn bcEmu
lndl'etlngrufuhnble frm rny otbcr tranractlon for rhloh tho
buyer elrcrdy had hl,a orrr oreh.

Ths flrat t1ryc of oredlt, ln rhlch goodr are rold but
no rcney changer handr at tlrc tl'nra of ttrc ealc, rlrloh tnnolvgr
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tbat the vocrdor bLngclf exchenger an arrct (Coodrl for anothrr
rt3.t (r dlbtl on hlr boohr, 1r rhat rt rhall m6 by rtradr
erldlt'. It l,nvolver I tmporal eloont, ln whtsh a rurllataral
tranrfcr of goodr at one polnt of tlno Lnnolver nnllatrrel
trenrf.rs of tutnry botrnrcn th€ aanls tlrro tranrastofl at
eubrequsnt poLntl ol ttn . firo of thr nort tqrortant earGf
arc cKlnsrrlflla hlre puraham and LnterfLnr orodit.

rt rhould be nedc gut to oloar that thfu t€paratlon
bct*rcon tno tlp.| ol orcdLt le I rclluatlon oC frrnstlom, thtro
I'r no lryUertJon tlrrt, lt ngulmr a oortr.fpondfng divirton of
lnrtlttrtlonrl tndr.d, rsg lnrtltutl,one, lLhut'ooh rnd
rtatl'on agcntl ] ?.8' t .9. s petrol f,lmr rnd foofutn!f, ftnr
(ftnrnolng outlctr) erc qulto aatLvo l$ both tylnr o! srodl.t.

In ordcr to hcep ln ralnd thrt not all trannotlont tnvolvc
|r et'mrltra.oul cxohrnga of goodr and nonoy I onvcnhnt rooord
of unlletaral goodr tranrf,orf crn be kept fn en cl,ghtrtr ror
and oolunn bordcrlng tho tranraotl,onr nrtrlxr tlrc rrnllrteg;,
non y tranrfort rpPoulng ln t}rr mrln body ol, thr retrLr lr
befo8r. (The rolatlon bebcqr lslr and tho rral tsaneaetloer
and ttto rpealfleatl,on of a norc datallcd rceord oC ondlt
tranraatlons r ttc dl,rourrcd bolsrr Ln Part 2. I |!ha ooaofan rt
tltc noant L$ rtryly to ladl,aeto ttrat r. orn rnale t.nfo o!
nfl and trade crrdlt clamcnts ln modtrn ectlvtty r!.ttrout
ha"lng to abandon or obrsune tdra baric rcn.y-goodr plat!,og.
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2,3 TilE AiIALYSIS 0F t'lot{FrARy i,lEcttAillsr'ts

In thl.s chapttr rc hevc brcn ooacrrnod ylr:h cxplorlng
!m of Urc beelo idoer ln mrsroasonaia tboorT, partloularly
t'bon to rhloh uonstrry rrralyrlr J.r rclovrnt. Berc tbc
flndlngr nult b. put togct$cr.

At tlrr hcart of nodcrn nesrocoonolc analyrtt llcr tlrc
rotl-trohaage oquf ll'brJ.rn ot Rlcerdo rnd ttelret. lthh
ouential eoro har not oonrplctrcurly ohangrd drrrl.ng tlrc 20Ut
cantury, altlrough on tho rcrl rtdc pt"odnotlon and oapltal
tbrorlcr havr bcrn progrrcrrLrcly rcdtflcd. Thr arLn
nodlf lcatlon rltlr rlrt oh u! rao EorG dlrcotly conolrrnd,
bomvur, Ls vhat har heBpernd to ttra nonrtrtT prrt of nacro
analyrl,e ll,noo Wlokrolltr sonolurton ln 1898 ttrat tlra
Ouenttty fbeory wtt tlrc only Ureory ol, nonfy availablc at
ttrat tla€ .roo

For tlrc Engllrh-rpea|tlng norld (apert frm roo nrntLomd
aborn fn tho Thorntoa tradltlonl ttrc bul.a oonepturl rohrne
of Don y rcltr, hortvrr clrboretrly doalsrd out, ullon rtrat
firyncr duorlbcd rr tlrc "fundancntrl pnopotltlon of rcnotrry
tltcotlo, l.c. nthe propotltlon whtoh brmonimt thc llbarty,
wht oh .vGr;.JZ lndlvtdrral porrorcr, to Ohangc, rlranrvtr be
ohoolcr r tho amunt of Eoncy be holds, vlth ttre ilreGllf W for
tha totel enount of nnncy, whtch lndlvldual belrnccr add up
to ' to bc oraotly cqual to tlre anount of areh rhl,sh thr
banl,lng ryrtcn har oreatrd. In tlrLr lattcr olrr tho aqurftty
1r brought about by thc fagt thtt ttro asrowrt o! ionoy rhloh
pcoph oboorc to hold Lr not tndclnndont of tlrrir Lnoom or
of thc priocr of, ttrlngr (prlnarlly rcnurLtiml , t-hc puroher
of uhlsh is ttre natural rltrrnrtlvc to holdtng non6y. Thul
lnEoor rtd ruch prtora ncolrlarlly changc wrttl tho rggr.getr
of tlrc anountr of noncy vhleh lndivldualr shoorc to hold at
tha n3tr hvel of Lncqma and prlcer tlrur brought about har
e(nc to eguallff vlth ttrc arcunt of nonGy orcatrd by l:tic
banktng cyrto. rlor
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The only -'trodtftcatl.on to thls bral,o eehoa hae bcon tlrc
gonsral roceptanc. of tho ider ttrat puroharcr of goodl a! a6ll
as purohrso| of lLnanotal aseotr aBc to be rcgarndrd l! tlrc
altornatlvcs to holdtnE noniy. A dlrcot .xprcrrlon of l(cynl t

'fundnnrntel PropofLtLon" ls foundl orgo ln thc crporltLon by
Xavanagh End lhltrr sl0' of tie dcmaad for rp6y. t;rlr n!.cro
functl'on exPr{ila€t a dcnand for rron€y of th. Ith transaotor
(thrtr tguatlon I. 6l ar r

3-
P

f ,(ro,!,

oxlpllottly gtrtcd to oxprorr the caunl relat!,oDr 1.,c.
ttre f roll, argh bnlanoc. tlrc Jth lndlyLdrrar dcrtnr to
dctcmlacd by tlrr bord rata and ttre lovrl of tbr tttt
t'ndlvlduelf r rrcal l,noce r. lor ell tranraeto$, ttrc
catl,rfy thc ralatlonahlp

tfiat
hold t r

flI mnt

u . E!t!.

But tlrlr - egrln *plloltly dom not n rrr Urat tlre run
of tho ladlvtdurl rtookr of rcn.y hcld' i.f. thr rggrrogat
rtooh o! non.y I n, Lt drtoml,nrd lf thc nD of thr lndtvldrnl
doandr, rlnsr t Lr Lngtaad dttrrnl"ncd by thc banlrlng ;ryzrtil,
slnrrttng on tho nonetary baro dctttrtnad by tht gtrrrrnn[t.
At tlra Ensro levtl, r bromog erog.aour to t[tr Edclr rnd
nry varlourly bo .rltrccecd tt drtcralntag llrr Svrl of lnocr,
or bond ratrr or prlou. (Af tgrntlonr !.7 tlrrEsgh f.l0
.rpr.f r.ltot ucrotto. on rThc rupply of Fnry' ltri dl,rrotrd
to flndlng detomlnrntr of n outrldr t*rk rhrctur.,

Thlr. lro tlrto rtpcot. of thlr to bG brorrght outl thr
flnt Lr tdrc rddlttvt almentr t$ I tLnrlcrr oontutl tlrr
&aond 1r th. trtl nfi ect up ot flndlng yhat nrehanfuur
Gnruar thet tln oggrcgata oorrdltlon 1r eatlrftcd. ,:rha tlrtt
lr trlvl'el r rtnse lf nonclt 1r ln orl,rtrnco rt arry glvrn
Lnetant lt murt be hrld by rmebody, ro tlrat th. tot l rnount
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bcl6 by gll nurt bc ttrc arlttuuctl,a .un ol ttrc anountr hcld by
each. t{hrt Ery be lnportaut le whrtlrc tlra total arcunt x lt
drtc*nlned Ln ttrr way dercrl.bod, tlrat tr to tay rhettrcr
lndlvtdrral treneaatort, by tlrctr rofponror l,n rdJurtiag tlrclr
oun lroldlngr, ttre rblc to altcr t , r and p , but lpt r, ln any
olrc lt le aoocptrd ttrat ttro proo.mcl of adJwtucnt rn
lePortrtt. uttlmtrly, tlrrnr ttrlr rsbma of Eonry har to bt
Judgcd on ths qucrtlonr vhl.oh lt lradr to.

In prastl€G r Urr grnrtlon that tt laada to Lr r "hon {o
tndlvldurlr rcest to r dlvrrgeno. bctrrrcn dorlrcd and ratrnl
rcn y holdlngr?* rbieh loadc lurtJrer to rn cnguiry tnto hor
tndtvldualr rtnroturc ttroir dcoLrtons about rclatlvr loaoy-
bondl-goodr boldlngr. lfw at thc lndlvldrnl tevrl rn
intrlltglbll nt of prolrlrnr oan b. troletad by t]rl.r rplrroach.
A nrn who 1r tn tbe proc.rr of drolding hw to allocrtr bl,r
lnoua (or raaltbl nay gultr rolronably b€ vlcutd tr uoighlng
up tb. ertrrnatlvr olalna on hlr purr€ of, esurnptlonr
rnveetnent rnd rtr.t-holdl,nE opportunltt rr, and rt tJro
lnd,tvtdual hvel tbe I dornd for monqf I approaah, partloululy
It nsv urually olaborrtrd, lr crtrrrblc of talklng ! good doel
o! trttto o

ThLr 1r bcclutr, rt thc lrrdtvlduel lrvrl, lt 1r rrrlthrr
n oclraqf noa ururl to oonrl,drr guertlonr ruob ar r ft I
epcnd noa., dorr ttrtr nean you hrve nore or lrrt to rprnd?
If, r g.t a ralarl ralrc r docr tlrtr nrlan tbrt ttren 1r lrtr
mon y to Pry 1rou or rcrc? I.f. X buy Ero goode r orr earh oa
arcdlt' docl ttrlr nakc tt corLrr oa hrrdc f,or you to buy
noro? Il I buy rcrc trq you rlll lly lmplqror hrno to pry
!r. Eorr or vlll h. pry H lore? Dolr ry hartng a ,ob dcpond
oD your hrvlng or not hrvLng one? If I orntt ncrt qy
bourchoLd .rp.arcr do r rant you to rpond Eoro or lut?

Eut Elorocconmlc tJrcory oanrpt cvadc quettt oar of thlr
rort Ll lt 1r to f,tnd out anytlrt ng abont rhy the LnporGant
nastro a{ilFr.gatrl behavc at Urry dol ln partlcuhr, lt ncrdr
to bc ablc to tn6G th. Lntongtl,onr btWcca lnAtvldual
trannotoat (or, to nahe lt rerl.cr, grougr of tnnrastorrl
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ln ordcr to ftrd out anythlng about hqr thc rpcndtng or
borrolrlng of one affeetr boUr ttre &onoy avrllabl Go enotlrrr
and tlrc goode avallable to bc bought rlttr that spn !2. gon
broad gtatcmentr lr. aoht rrrcd by nacrrocsonmicr Ln l.tr pre6nt
rtatn, but tlrrre la a rprolfto raaron vhy trroh brord rtrtanntr
do not rclatc ln any defl,nl,tr say to norntary usohanLenr. tfho
archetypal gueetlon of Bon lz r undorlylng atl of tbc grrocetont
uhcd abova, Eey ba fran art

'rEor dora moncy g.t out of ny poohat lnto younl end,
hav!"aq got iato younr har docr tt E6t ba€k Lnta alne rga!,n?,
Thtr san ruraly bc f.cn enly ln t*re oo,ufrrr of translotlonr,
not J.n ttra aggragatr teutologlcr thrt, ln thc trrd, hurc rmrhov
to be satisf,icd. ccrtalnly, tn ttrt ondc oonocptc of ,vrlooitlr.
a::{ oholrdlng" I rrr crn roc Urr rudlncnt! ol rn rpprcalrtLon
tlrat lt natterr rhrthrr tlrr Fn€y tbat I rpend oo6cr bao1j to
&a ln el':reulatlEn or rhctlrrr tt p!,tor up lLkr I rnordrift ln
3ffi. lnaoecrllblo ctorn r of ttre rytto. But nhl.Ir tlrr ortlodoryr
1r PrcoceqtlGd rlttr qumtlonr of rhy a aan tlrndr or lrndr r1dl
rhat ha buyr, lt docl not ri@ to br ln ttrc lrert lntcrettcd
Ln tle quoetions of rhcn ho got thc non 1l lrql 66' rh6r hc
epande lt, and whm hc got tt frm rnd rho hc patlr it to,
arrd lt I'c quertlonE of thLr tn4rc tbt provl,dr tlro 1qcrat of
llnhl'ng uP tJro I'rdlvtdurl tranrestors t nto tlre tnteraotton
ncohanlcnr of, tlre laonctary tyst6.

If tt bo aoacptrd, thenr that surrrnt nonrtary orthodorf,
lrlh to do Ltr tob bcorurc lt 1r pr@supl.d tlth qncrt1o11r
that atro not of, lrt tryortrr€oe and doer not ark thr guertlo6f
t'lrat need to bc ilhd, nhorc docr the frult tte? lr lt tlret
tlrc bcrio ldor| rbout non trry bohavtour arc al1 raong r or
thet tlre rtgld tbcorcttsel lrananorkr pnvrnt Ure rlght
guortionl f,rm bclng fotuulrtrd? Itrlt ftru r.pgation b,rtrrrn
fort and cubrtanco Ls rrot cuy to nake , and thr argnmnt ol
ahapter 1r partl'cularly acctlon 1.3r ruggutl tlrat u! rould bf
wrong to nahc lt. ltor tr lt eary to rct out tlrr rhortoctlngr
oerlatl"un, f,or nush ttro ttn. rort of r.r!on. Boaa brord hcrdr
of arttl<llcn nty, hortt?ar, bo atternSrtrd tn order to .unrlrlro
thr dJ.lsurrlon.
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Ile tlleao V/,efl

At varlorrr potntr of ttrr aulyrl,r ono cran dttrot lr freguent
trndrnoy to taahro nrco problan Ln nloro tenr l urlr hac arraady
boGr direurtd sbsvs ln ttrc quotfon of l!,$tldt tyr 1n rhtctr an
arrumptloa of rddLtlylty ls not rasmly grnrtlonrblc but l.r
dcfinltclr urory, Dut tln srnr har go be rald ol naryr of tho
oonrtrustt of, rrcro ttrtory, tn rcr5not of m6tr Go1snptlon rnd
ut"tll'ty f,unstisnt on tbc ooilrurr rldr, rnd Ln rcrptot of
ploduott'onn lnveftncnt cad mploynrnt frrnotlog; on tlrr Brcdrrocr
tldo, In genrral; the vlcr rDp.rrr to bs tahrn that Glre aggrrcgetr
f,unatlonr cln bG vrtldrtcd lr brhrvLoural funotlonr ry Ulrtr
plaurl"bt'11'ty It tndtvtdrnl brtravlorrral frurettotrrlr f|brlr:r ron. Itr*
brtrcm Ctrc trro J.r attrqrtod, lt tatso oo. o! wo fc.nrl rttJrrr
"rirpllfylng" rtrtnlttlonr of hmogcaeity and tndrpcndmsr 6.
Lnrrrted to lrrrtlfy rtral,gtht rddlttyltyr gr ttrr nerhrt Lr 1ott
to provl{e ttrr urcorrrry rr€prslltrttonr.

Blthrr rgpltoralr hu odp ttrrcugh snrto to ba eoarp$dl but
dupltr thr lnrufurl,nunmr o! tho profurion ln tht r rcrprct rnd
rrgrrdbrl of, tbr orodLbtltty of tlrr Jrutlfylng rrrunptlonr, thrf
rro rtryly not rultlsl,oRt. Th. nloro bahrnl,ourf lr. sonfflgtGd
ln I verirtlr of rryr I feetor Nnd goodr narkatt lr. Boor.lrrl,lf
@nDt€tcd bcorusr nustt thr rlnt proplc tndr [n botb, rrsciptr
frs onrr nrrkrt lrc largely thc rours. of erpraAltrrrt Ln rnotlrg I
oltr n|rtrf I lnqol la arettrrr nrnr t Eoatl rnd ro ono In thole
I'ntoroon[cctl,ont r tln lo of tho erlurc I uhat on n1n do6 drlnndr
cloroly on rhtt oUror lnopls hrvo born dotng, brorur. ln gcnral
rbrt bs docr Lr eondltlonat upon or 1r I rerponrr to ntrrt othcr
gcopl'o bavr donc. Thc oonttasatlon of rggrcgete plrtloil eanaot
altarnatlvrly b. artlonrlhcd lr a dlnot approrcb to grdrp
behavlourr llner lf hrrnan bctravlour t,l oonorlnd ln cconillor
lt lc |.rentlelly tJre bchavlour of Lndlvldtnb. Hhrtevrr oUrrr
roclal rcLcnotr &rfr have to Dtxr about, grorrp bclravl,our, naoro.
reorffile t'hrory hu no oonceptr or anelytlsel toolr at r1l to
d.rl rttlr thlr ,tol

Itlrllc Llglrt ny b6 tlrrsn on nl.aro bchavloural funot{oil r thr
eggrogratc rllatl,onf to rrhleh tlney glvr rt rc ngutrc oonaldcretlon
of how ldtvldnal aottonr lntrreot over tts., rnd Ln tir
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abrence of an aocount of ttreae LntarastLone th€ maoro aggr€gatcs
rqnai.n unexplalned. Thc problm is furtlrer purhed Lnto llnbo by
tlrc assoalatlon of tlre tlmelesr, etatl.o franevork, lnto whLah

tndl.vldrral aotiona are frozen, with a fremsrork of equtllbrl.um.

Stn tic EgullJbalun

A etatl,o framrork, ln whlch ttn 1r not ucntLoncdt
obvl,ously oarurot daal wlttr ttre guretlon oE dcfcrrsd paynsnt;
not with ttrc gncetlon of thc tlnt ng oC tranractJonr r Roti rl.ttt
the rtay i.n rhl,oh tlrerc tlm!.ngr affcst both tlrc necd for oath
to nahc lnyrncnts and tho oupply of loenablc fundc at the
raqulolte polnts of tlnei but lts atrootation rlttr cqulltbritn
Ieadr furtier to the vlw ttrat an lnrpcotion of ruoh dctatlr
Ig unnoootsary, lLnoe lf tlro gcncral equlllbrl,rn 1g aeihlcvcd
tJren t$rre problenr of tlrnlng and mmsntary ltquldtty nurt
rmaborr have bcon eolved by ttre operatJ.on of, ttrt .oonmy tn
reaehlag cqulllbrl.ru, and lntarert !,n hmr th!.s oama about
Iaprea.

The problom 1g not reeolved by nodlfylng thc oongtrust
to a peeudo dyaan!.o form, rhlch ln ttra type of perl,odlo
gtmultaneoua equatlonr approaeh uesd ts no more than a

oqlparat.l.ve statlEr foml slnse thir Lr csrentlally I uovcmnt
fron one equlltbrhn to lnothcr, alnort all the faultl of thr
rtatlc oqntltbrl.un analyrl,t arc retaLncd. All tlrr c@Iuratl,vc
gtatles ep;roach san do, ttron, La to erunah out rolutl,on rtater
for tbe aucccsrlve terurlnal poLnts r and 1g no clorar at all
to e:anfnlng or even evlnolng lntereet tn tlro oou:rto of
tranrastLonr bctyeen temlnal polnts.

Flnrlly, Eracro ttrcory lorcg intere rt Ln tlre behav!,oural
fastore ar meant ngfully relatcd to the act!.ou of pcoplc r and

dsalr dl,rcctly rlth the macro eggregateg thmeelvel.
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Btach Boxl.sm

Thc rceult r lnlvttrbly, la an attcapt to coL,lepro tht
tnornourly conplor lntrractLonr of tranlastl.onr preoosrcs
lnto rlnrplt 'boblvtroural t ll,rrkr dtrootly lrotreon ttre maero
rggtrgatcrr !t c.g. bttlrcan tJrc noncy rtock rnd thc lcvcl
of outputr rithout rny EttGryt at all to rpcll ort thotr
lntcraatlonr Ln any way ttrat eoruroctr vLttr ure ongolng proorsr.r
of, soononLo aotlvl,ty of, vhleh vt all obtaln, f,rm I nlcro
atandpolntr ! prrtlal vl,cr. thaory oonltnrctl,on ln naoro-
eoononLor, thenr coltrleta wholly of thc sonrtnrctloa of bleek
boxcr1 whote lnttrnal ncohanlrn oannot bc doduard trm tho
ovanta at tbc lngut and output tcrrnlnrls aLone. Thc appltoatloa
ol esonqrctrls dodrrotlvo trohnlgus! to the svcntr et tbe lnput
and output tomlnrlr, ln I eontcxt ln uhLoh, wLtlrln thc otr*rnt
paradlgnatl,o gohflDrtr, ruoh doductlva t ehnLguor ar6 aooeptcd
at clrc only tnrc t1l.pc of t enpl,rteal I rorh (rrhleh Lr thcn tahcn
to uoan f oontret rtth tac taotr'l ltadr furthcrr R hrvor rrot
moroLy tbe nultlpll,oatl.on of blaeh bor tboorlca r but blsok-
borlrm ltrclf1 1.o. "tht phlloaopht that prakor phanonrno-
logioal tirory rt ths hlghcrt ttrllc of, tal.antlflc tl,rtsrtLratlon
and aburer reprorcntational thlorl'.

8l,nse tbe ptrcnonona obrerrrcd arc elaboretc cdrrtruotr
pnoduocd rl,thln a varl,sty of, eonocptual rehcurtl, th,e 1r
rtrtug at I faotl | , sven ln the rGnse tn rhloh smontonra
obJeotr rlay bc trkcn ar I frott r, la dubLour. Ulttnrtcly, th€n,
not only are Urc bleok boxcr of nacroGcrononls throry lnoapabh
of provldlng oxplanatlons of or ovln of cvlnolng lntcrcrt t n
the esonm.f,a proe.tret connccrttng tlrc laput and output
tcnalnalt, but tt is not ocrteij.n whetlrcr tlre tcrainalg or
thr cvonts at tlrom lrrr ar faatual at wG ar€ erhcd to brlJ.cvr.

ff r.."e rtant to rnakc sonso of rnaoroseonmLe aatLvityr ro
have to got cloeer to ttre proaesr@s uhlch ylcld thr Eiloro
rcrultl, Thls w{Il obllgr ua to dlrtlngulrh norG ilarply
betrresn proposl.tl,ont whtsh aro held to apply at th6 nlaro
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levelr siid ttre entlrely dlfferent rortr o! proporLtlonr shlah
rre beld to aPPly et thc naoro hvcl, r!.noe ttrc latter lan
contJngrnt not only oll our t,elng rlght about the nlero
behavioural asPectt but alao on our trclng rlght about tJre ray
I'n whlch tJtogo rnloro arpeets i,nteract through tlrc transeett onr
ln rihich tlr€t ArG Gxpre88erJ,.

The atudy of, purely nloro brharrlour, partloularly tlrrt
of ruLcrocsonortlo chot oc oE cleel,tlon-rnaklng, ls tlrus rclcvant
to the rmcro propool,tl'ons Ln tlre epecLfl.a raqulrcncst ttrat
tbs Feoro proElorltlonr havr to unkr r.nrc, in rhatwer they
tsBert, or funply atput behavlour, la te.rriu of ttrr nloro rtrdtrm
ts weII 8,4 i.il ttrfras of ttrc nacrro aggregatcr. But tt doeg not
l.l.r'rs63' PosolJrle Urat, tlre {nteraotl.on neshanlrns caa bc
aEi=egr{rtod up frm lndlvLdrral bthlviour alonc r tlnoa for tlro
.turly of eucli ba'hevto-rrr Etre fee<Ikrack machanLms bave to bo
defind out, of tlle rtuely. Tbe courotl.on wlth tJrs rcloro
Prcryosii,iolrs r,rust lie ss$n rrust fnportantly Ln tenng of tlrc
tnfonoatlon ogertcnt of rntaro decl.el.ong, thc sonna€rttng ltnf
betveen ml,cro qnd lnaoro belrrg aa€n ln tennc o! ttre contLnulng
tr€BFonseF of lndivtdualr to t}rose ohanger Ln thel,r esorrm{o
envLronrnent oJ whog .

It ls also noo.tsary to dtrtlngiuleh qultc ehar?ly botsncn
ths real ancl nonetary eider o! Lntsraotlon procesror I alruo
tlrose lrrtat-iotl,ona oonpriior to I vcry largc crtentr |,ntar-
rctlons betrreen real, anil noney cleimnts, and rrq oarurot hopr
to I'nvcatLgetc thmo ln a langnagr rhl,str nryrr nakoe Elrar
rhether one ts talklng about Bpnay or about 9oo6r.

File rhlll slro nccd to pay &rra attontlon to $rc clmnt
of tlne, rhLch lnevltebry purher ur outrlde the rtatlc
cgulllbriuu franework" the tl.ne elcncat nay bc 3..n Ln tlro
uayf,r l8 a ll8tt@r of ,luratlonr or ar e mettar of faguotlcar
fn the di.rsuarlon of t!.gutd,ity above, lt r.Grrr elcar tlrat
the ocquentlal or{crlng of traaraotlons 1r llhaly to b. thr
key clefient ln tlre &oD€!-goodr relatloDr and i:lrlr Ery hevc
ln'portant tnpltoatlonr lor tbc ray ln rhl,ch ttn ir tnatcd
ln tlre analye k.
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tfhatFrcr Ln a atatte v!.em cxr not, tlrc coneGgt, of regu1l1br1rnf
la curcly a rtlfllng fraprerporh for trro*grhtl tt obllgca us to
aay sGll€ rathar allli' thtnls atrout hou e61pncrto aotlvl.ty
pro{rrett'ag , Etld rranillcttly t gnorar tha, barto fact tjrat rroet
eeonomlc problema arire baeauao d[gturbln{ror o€ur ln altuatLonr
rfileh are alroady ortt of nqu!.ttbr1rrn. Ihlt Lt; wurst effeot
seldtlG to nc to bc ln tha th!.ngc that lt {t usad to reyo us g1c
troubla of eaytng ' or cvon thc troublc of ttrtnlrlng aDout. onor
${l haua cxPr|it|lGd An aooncnl.c nltrrat!,on at a rct of eqrrrtloEr I
tJrc nantt ctcp I'c to ltnd a aolutton to the eguatlorut slnoc
thtt k all that oan b. done wl.th tlrcel, thc ftlrdlr of. roonml,g
actlvtty reduooe to I btlni falt*r in an cooncrqrrl abtrtty to
lolre tha G{Illatloil Ltself, tlncc lf tlre ccrparatl.vc atatl.a
glnultaneoua etnratlont tmdal; ar6 not raylng tJtat the GcoDqt
ttsalf aets aa tn elgorl,thn whleh ean and doca eolrru thc
aqratlon!, r+fiat &rG tlray tayLng?

ft ia not tlre catc tlrat ttr,e eona{tpt of raqutllbrlr1lrf l5d
its asooclatad oonstralnad crtrarwrn problu ttructug,| nc.d br
tJro only tool of analyalr opca to r8r oa that 116 rrc bourd to
dletort our vt cpr of tho +nrt.d so that tlo aaD foroa tt into
that francuork. It nay ba that a atnrctrtre of coonarrle aotlvl,ty
at oncG Drere flexl"blc rnalytl.cally andl nolro neanlpgful Ln
cffionrenre tarna 1r availablc tf rro dlrcard !.t.
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TO}IARDS A COI{CEPTUAL STRUCTURE ()F

FIACROECOFItrI I C ACTIV ITY

In tho lrcnrtoue ohaptcr wr! rqrlored ttrc hrrd oor. of
nonotery throrft tn rn ettopt to tt nd out uby tG fallr rhort
of adcquaoy. fa dolng ,o.0 yG fonnd tt naoaurr1z to brtng out
im. ldear about th. plaon of rcD.1l ln moncnl,o actlvltf, rbout
som lnportant arlnctr of nor.y neglratd tn tlrc rerLrrd
ttraoryr and abotrt tlc t11lo of qucctl.oil thrt ncrd to b. arl,cd.
Ecrc rc attmpt to orgfanitr tlrore Ldcar Lnto a fotz nore
gultabla for tlrcorgtlsal anrlyrll .
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3 , I Ecof{0t\ I C PR0CESSES AS TMNSil I SS l0t'f HECHAH I $tS

Macrocoononicg ls tlre aturly of, a ryrtcmi ar a condltlon
of bclng a lvt-tJqr ED oaonduy har functlonal relatlonrhl,pr
betwern ltg parter and lt Lr thoss rclattonrh{pe ttrrt arc
the obJcct of, etudy. That te to say, naqroeoonm!.or Le not
the rtudy of, t-ho ryttcm ar a ringlc body Ln rolatl.on to othcr
ocononles, nor tlrc rtudy of ttre tcvrral partr ln lroletlon
from onc anotsar, but r rtudy of ttrc eyrtsrn ltcclf ln trlms of
pro€ras€! lnternal to ltgclf. Tholc proosrlcr nry lnvolvo
r€Bponact of the ryctcm clther to Lmpulrec racalvod trm outrLde
or to lntarnal rtrcrrer rct up rithl,nl but thlr dlrtl,natton
docs not, for our prrrposocr lead to tcparate t14rcr of, cnqulry,
sLnoc both cxtrrnel cyentr and Lntcrnrl rtrarlcl oprrate on
lpccl,fl.o atrEat ol tlre ryrtcrnr anrd Ln order to c;plaLn ttre
conscqucnt bthavlour of the eyrtcm lt boeonoc noc€rtary ln
oitier oatG to axaml,ne hou ttrc adJurtmntr mrdo by ronc pertr
ln resporrre cither to l.nternal gtrorrer or to utnrnal lnptngononte
arc tranrmittcd to othar partr of ttrr rannc r!rs!tn.

Ws sha[ tlrur oonocntratc attsntLon on ths prossttct
tlrcnnclvor nalnly Ln tcmr of thc lntcrnal rtrcoecg of tha
cyrtein, sl.ncr oxternal cventr lmplnge upon thc ryrtrn ln rayt
that, f,or a prlvrtc enttrprlrc syrtom at lcast (and alro for a

roalal!,st eyrtrm where there ls drccntrallretlon of. dcslll.on-
naklng) muat rhare the .amc tranrmlerton ncchanlrnr. The eort
of quertlont aeked ln ?.3 abovc arLrc and nocd to bc anrwrrcd
rhatcvcr thc sourcG of ttre aventr vhorc cffcctr arc bclng
rtudlcd.

l'lore lnportantly rttll, thc behavlour of tlrc ryrtrm at
any tlns lr a product of lte part htrtory, and at rny ttne
therc vlll uaually bo goLng oa proocraGr of rdJurtncnt and
rGsponse Ln lone parta of ttre ayrtcn arl.glng frm part
tnplngcmcntr from other partr of ttrs ryrtosr, and loadl,ng to
f urUrcr lnplngenentr on other parts Ln thc futtrro. In ordcr
to cxanlne ttrir htghly complex behavlour of thc tyrtunr uO

have to igolatc tlroge elementr rhLsh appear to b6 of hey
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tnportanct ln ttre tranrmte eLon neebanLrnr n and to organite
thorc rleaantr into a rahena whloh yt 11 onablr ur to kecp
track of ttre transnlrr!"on prooossca a8 thlly oscrur otgcr tl^na.
rt rlll eleo bc nosottrry to lndiceto, at varlour sonv6nlant
polntr l,n wtret lollorr r rhcrc thc organlrlng rohuata al4edy
avallabh t'n orthodor tsasro-tJrcory bcaomr laadcgurt to sopc
rl'th tlrc rlaentt hors oonrl,drred to bc lnportant.

In glnaral r ra crR t.o ttrat ln a rcdsrn pecunlarlr ccggrggy
rny tndtvtdual (or flrm) har at any one ttsc I rtooh of rralth
and of, lnf,ormatlonr togrotlrar rlth loma idra of rhet in I Eor.
or lrer eftlolcnt uay ho 1g trylng to aohlovo, rnd rhtEh
thoFforG dlrootl anCl olrctnrcrt ber bor ht behavrl ln any gl,vrn
ct'tuatl'onr lDd hrnoo tic ueyr ln whloh hr ln turn rtlt affcot
ot'h$r t'hrough hl'r orn adjultnrntl. Nor tt Ery bc Urrt a truly
sqtPrehcnllvr approaob to ttrc problcnr of lntaraott on ln an
rconolo ryrtcm noodr to taka aeoount of extra-marhrt lntcr-
aotlonr of a roolo-polttloal t1ryc I but alttrough rt r(nc rtage
ln tntcaratl'on of, uEkct and rxut-rnarhet l,ntoraotlonr uttrt bcoom
nes.flary, tltlt fortldable tark k not undsrtakcn hco, anrd w!
rirtrlot rttention to tlrc noro tradltLonal arrrar ol coolrmicr
sonoraned wlth aetlvt'tLu condueted ttrrorrgh organt rad narhrtr.

lhls tnplloe a conoentratlon on narket traaneetlonrr l.r.
axshangct bctrecn buycrr and rcllon I thr buyere c@. b Urc
narkctr wlttr u)n.y to ba cxshengcd for goodt, thr rclhrt with
goodr or rcrylsra to be orshangcd tor lnonly. Blnac mrt 1nop5
are buycn and gcllerl (ln ttre oonrcnert sasc bclng ;3llcg.; ln
tbs faetor rnerkrt end buycra ln tlra goodr narkct) r tlrc arncral
sourtc of tranraetions aotlvlty can b€ a€cn ar on of nlltng
goodr or ronrlcor for rrlnGy, urlng thc noney to buy d,lffrrcnt
goodr or rgrvLeGlr and ro on tbnough tlno. Ttrlolng thr
tranmlrllonr tlrrough euoh tranraction llowr Lnvolvg 6klng
both rhcrc ttts rpncy cficl frouu, and vherc tt go.r to, rnd
rhcre tht! goodr c(mc frm ard where ttrry go to, and f1nally
aahlng rhat sonnootlon thtrc lr betnocn ttrt tro. gG. oomon
rlsnrntr Ery bc abrtraatrd fron tlro gcnarel courro of
tranractl.ont.
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reqy lndlvldual ftrn or 5lcruon uay bc .ocn ar r nodc at
whleh thrrc flwe conrnrrgrr and fron rhleh tirce CLCls dLvrrge.
'lfhero at. thr florr of goodr arrd rcrrr1ooe, tbc flwr of
pryntntt, rnd the llwr of Lnformrtlon. At oaeh nodor rt !try
lnrtant of tlne, tlrorl k !.ntarpord bctrtcn tJrt inf,lqr rnd
outllwr a oonflguratton of rtek varlablor r ohery6 ln Ur6r
rtoslt vrrlebhr arl,rr frm thr tnplngmontr on ttrrm o! cvrntr
I'n tbr I'nflour, and ln conJurrotlon rtttr tlre tndtvtdualrr or1n
Pu4tor.N sonl.guont r.rPonrct rtrG tnitl,rt.d ln ttrr lorn of
gventr ln tho outflovt. ltlcoeeonqnl,sr dcalr rlth thr pnggaflrr
t'ntrraal to tlrr nodre, rhoreu neoro.rsonmlor oonocntretar
attcntlon mr. dtrcotry on tlra tntornodrl frorr.

Ehe rclcnent oonflgrrrratlonr oqrrLec rtookt of goodt of
all hlttdlr stoahr of nonoyr rnd aurtr and ltrbtlttl.rt
oonrlrtlng of, olalnr upon rnd obllgatlonr to otirr noder rith
vlrm nrrket tranrrstLonr lr. conductrd. gtoaka of lnfotretl,on
lro not cetily put lnto I o@prnbh fonnr ttrd to I largrr utrnt
rohtc to thc lntnnodal proorfllr of flnrnslrl rnd groduetloa
nrnegornt or of hou3rlrold oarnlng and rpondlng rhtah rtrt not
drelt vltlr I'n rny great dotrll for rroroceon3ala purllopr t lor
our Purp$ot r lt 1r rarlrr to trtc aooouat of tlro t n tcnr of
cffeets on ttre rtlPontf nashrnirnt rtlnulrt d by artarnal
luptngrnrntg. 8l,Roe Ln rny oarr both rtoshr rnd tlorr of
lnfomatLon tnvolvr th. toolo-polltlcal tranrort frg6 rhiah tt
le hrrc nGcottuf/ to abrtreGte lt vtll not rl,t*rl,n t5c fsoEe o!
thlr rtudy bc porelbb to ray nuoh about tnfornrtlon florr.

fhe Eon y and Eoodr flwr aa. olotrly rcletcll, rtnol
ln glnoral ln lnflov of, goodr rLll rcquirc an orrtf,Ior of FDrtp
rhlch ltrclt rlll mgul,rc I prlor Lnllw of noncy togatlrr rltl
ln outflor of goode or tcrrLotr. lttrera rcgutrcncntr nccd not
be rtrl'otly adhcred to at any gl,ven Lnrtant, rlnec rtoakt of
caghr abtllty to borror oath and rblttty to arrarrgs dcltrrod
paynrnt may rcdlfy tho. ftrc tnportancs o! tlrc tanporal
33qu.ntta ll cpPrrGnt. lor tf a ftnr hu to pay tor inputr bclorc
tt, har nooLvrd thr procccdr o! pmvlour ralor, ltr oarh
holdlng rt the ttm of payncnt Le lnportantl Froovsrr ofirn
arthouEh I fln's rcoelptr nay bc due and exlnctcd , Lf Ltr



135.

custsert canf t ftnd the Eoney lt wontt get patdr tlrus reducl,ng
ttg ablltt1r to neet ltr qrn ln1menta.

ThLr mIZ frrrttrsr affest ttr orn produotlonr tnd although
tt nay Ist r bc able to Eatsh up lt nay, rhlle tt 1r raltlng
f,or lnymantl have to turn awry ottrcr ourtonrm rnd prrlrrpr
rcetrl,ot labour pq/n€nta, rlUr oonecqucat eftrotr on tlrr demend
tot ths goodr thoy buy. Stnoo faetor paynentr rr. omonly
rpont orr productr otlrrr ttran ttrore thry rcre J.ncurrcd ln nahLag 1

thk nry lead to a rhortage of dqand and rupply rlrcvtrc€ r
although not n€c€rfarlly ln tlte sano nerkct. ThuB l through
tho ahaln reastl.on! ro ret up r ar r conscqurnoc of a rhortago
of mnoy tn onc seotor, otlrcr gceton ny bc altosted
rrlmn trlsallyr Em. foellng tlre denand effcat rcr.r othcrc
the supply sf,fcst. Thus tbc troncy and goodr rldtr of tranreotiona
ar. not rynnetrLsal, but lntcraot ttrrough tlrc coun. of,
tranraetlonr.

Tcryoral rcqurno.r are ttrur lnBortant ln trro sryi. $l thc
flnt placc, ttrc nnntr tnpl.nglng on an nodc,I oonfiguntlon
nurt proordr thc €onrcguent enrnte tnltlat d !.n thrt nodr I r
outflorr. (Thlr doos not rxclude ruch elenontr at rntlsipatloa
and erpcotrtLon, ll,noe Lf tlrcrc arc lnlportant ttroy nurt bc
rcprcrcsted Ln tlrc conllguratlon at ttre nodc at ttre ttn tnry
lnter lnto rcrltomGr r and !.ndred tmo evontr Ln ttre outf lov Ery
be lnltletod ln rcrpontc to s@o changc ln ttrr upoctrtLonrl
clsontr Ln I nodrf r conflgrnntlon.l Iu tlrc noond pleool l
conft guratlon at eny tnrtant of ttnc 1r ttrc rrrult of Urc nodc I r
entlre put htrtory, and rlnoc ttrLr confi,gruratton Le bol.ng
aontl.nrrally changcd by evcntr Ln tio inf,Iorr the Gorc.pondlng
evantr rtinulat d tn ttre outtlorr roey vrrl, roaordlng to ttrc
3egurnsc of thc lnplngsrnontl,

In rny guch coonmlo rylt€n thco nurt be r flnlto nunbrr
of rcder, but t'bc transaotlonr llorn er. Eorc propcrly !r.R rl
unboundod. bflovcr lar baok ttrrough ttrr abaln yo trloc tlrc
fourcc of, t glven rrt of tnptngoreatr r thsre ulll alreyr b.
a furthrr rct of nodor aetlng rl prl.or roursor t rnd horrvcr far
fonrrd w. trace the rffeotr of guoh evontt, ttrrrr rtll aheyr
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bc, boyond ths nodca eonaldercdp I furthor rot of nodsr rtrtch
wtll bc aubregucntty affectod. ultr.nrtcly, of oonrrar rr rr
trach through ln rtUrcr dlregtl,onr yG mat for I rccond tlnc
nodcr alrcady Hot. But they w111 not br cntlrcly ttrr ram
nodcer tlro polnt ol ttno ralavant rlll bc dl,tferont, end tbrlr
oonfl'gruiltlonr hcnca dlftcrcntl thctr bchevloutr nry oa nry rct
bc elgnlflaantly afloated by urolr ctranger ln oonf,lgrtrretloa.

81mc the trcn y-goodr ncxut l,nvolnrr thet monGy end gmdr
ara mtrlng I'n olryoritc dtrcott ont tlrrough rny partl,oglg nodr,
tltc rnalyaLr oC tha rcllcxlvr cf,f,eetr on I glvtn nodo o! ltr
o'Y:n aetJsnr ilquLrcr thc treclng of tno rcpantc flwr. If
rcnoy rlrcDt by I prtrtlaular nodr oon r baoh to lt, tt door not
cffi baoh to tt at all by thr ran petlr tJrat tho goodr tt bought
sr[t to Lt ftu tlra ranrLatr lt rold. In gcncnel, traalnqf tlrc
rtfcatr of rny gl,rron dl,rtrrrbancr noccrrttrtar trrclng trro
rfllarato patbr, ll,noo although tlre Eon !l and goodr f,lorr rlll
tngncntly lntcrlrst ttrcy wlll rrot tn gsncral follq thc rln
prttrr.

Thc organlrtng rotrcurte that orthodon nrero throry Lnpopr
on thlr lyrt6 drpond ln tlrelr noet rortr!.otlvc loru upon tnro
radJ'Eel rlryllf,leetlonf, Thc tlnt is to trcat tlrr tyrtm t!
tfunclcrr rnd tutslranglng t oo that onoo I rcconcllt atton of tlrt
dcrlrod wlth tlro lrcrrlble har bron arrl,ved rt for o3rr rct ot
oonf,tgruratl,onr Uro ryrtm ll roxplel.ncdr trd eurlotfry nttr.
In thore tcrnr, tho ry.ten Eay bc trcatcd tr borurdcdr at ono
end by thc gl,ven faator tnputr rhl.eh ltntt thr poerlble , rt tlrc
other cnd by llnal prodrrctr or output rbl,ch det!,grnatr tlre
darlrsd. gmo aontrst r!.tb tlrs unbounded neturo of, tic nodrl
.ytttt! proP.r llay b. nalntalnrd by lntor?rctlng thlr ttnrcturc
ln tcrna of ths I eLrcular floy' r thr opporl,ts f,hait of rcn y
and goodr belng cxprergcd ln ttrc tollwlng rry r houroholda
provlde lrstor lnputr to ttrc Ilrrn, rtrlah producr ttrr goodrl
whlch the hourehol.de Eonn&Gt t"n ttrc oUror dLnrotlon, ftrnr
pry thr frctorr, provldtng lnsmor to houmholdr , rho uto tb.
inoqrr to bqr Urr goodr lfcn the ftrnr.

But, tn tlre ttnalcft t unohanglng pattun of ttrr al,ronlrr
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flor, thetra le leru ncrd to kecp acaount of botfi florr roDarabXyl
tlrur ttra analyrLr trry be conducted Ln rhat trc oelbd rrnl
torur I rtll,cilr Lr cn rttmpt to rprrh ln trnrr of thc groodr flovr
alone r altbough any aatrnl li.arurenrcntr lrG applhd Ln ths lLrrt
Lnrtanac to the oon y f lcs. Tbuf ttra rrmfalrt ng conoeptr of
'lngmeI ard |output| arc noarurod at follorrur ln ttrc ol.raular
f,lorr t.hc cost of ttre ftnal goodc Arodrrcd (aftcr nettlng out
lnterft&T traaractlonrl te tntru to bc cqurl to ttro lln o!
faotor lagut soetrl tlrur ilrr reoordrd faotor lnsme lro rcld
to rFrrurcr tho oort of output, rtrloh In .lgtcf r th. vrlur ot
output'. Jo tbat ultl,natoly tbc totrl o! hounhotd lnocr (nrt
of tranrfor payncntr and !o cgual to faotor lnouml tr
I'dcntioclly ogual to ttrr totrX of output, fnolrurcd' ln valur
ttfuf .

Altlrough Ln atrlst tomr tbir rnclrurcnrntt Le drfl,nrblc
only for tbc olreular flor, tt Lr ln praotloo appll,rd to
cconoLrr Dot olraractrrl,rtlcelly ln tlro tlmlog cqutflbrftu
of tlrc ol,reulrr tlw, rltb tlre rtngh nodlflortlon thrt
varlatl'ont ln tbe tomtuy gt$drrd itrelf rro allovod for by
dalLetlng the faator lncoa lrn by N eul,tabh prloo-lndrx tn
otdcr to trrl.vr et I nerfurrsnrst of flnet output at I conrtent
prlcll | . 'lllrl'r rotrrrnr tho anelyelr to thc oorwcpturl berir o!
tJre XULoardl'an goodr-crohangc cgut,tr lbrlnnr lo Ulrt Urc olrsular-
lty of coonolo proo.usr Lr ollnlnntcd by ttrc!,r orpr.f lt oa 1n
tho lfalraal.an rtatlo cqrdffbrlurn. Tbc wholc proo.rr o!
DcarurCaont cta tu practlee ba rGo{onstlad rttlh deta tror rtry
coonqlz rhrtevrr ttt rltrratlonr rlnar t'hc .r polt rccrollfittng
tdrntltl'cr yleld tto rcqul.rltc oorr.rSrondencc bcffun ooltr
cnd rcoolpt'r through thc balanslug ruLdual of profltr.

ttc tlnaleu sl.raular f,Ion sonrtnrot trry bc utendrd ln
tro rryl. Ptrttr tt le rcdlllod to lnclndc nvingr rnd lnvrtt-
nsntr ll follorr r ravlng it l dcduotion frm hounhold Lnomr,
belng cgual to thc croolt of ttrcLr lnsur o.'rcr tbelr prrrohafcf
of soatunptlon goodt. Thir banar a dl.rorcFncy rhloh Lr
aooouDt d lor lD tba total of goodr al !.nvcltnrnt goodr. tttur
t'he aevLng by hournhold;, rcen ttnt rt a rcnrtrry phcncrroDr
provldor loanabh fwrdr, whlcrh arc lont to lnvcrton vtro trto
tlre borrorcd f,rradr to buy invortncnt goo& r ttrul nalntatnlng
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the sorrerpondlng tavrlr of lncome, crpcndtttrm end output.

Ecoodlyr lt lr modtlted to trkc aeoount of, ohrngar tn
th. Dodtl eonllguratlorrr frm ttno to tirao. Tho oqlaratl,vc
rtatlsr or rlnulta&ooul Gguatlons approaoh proaecdr lr follovr r

tbe re€oncillatlon of oqs rct af, derl,rsr eradl pocrl,bt lltler
provldos I tolutloa tn thr fora of a ret, ol eonflgurationr
f,or tbe eyrtm, Tb,ls nay r rt tlfie G r bc eontrertcd wlttr thG
sct of oonflgrrratlons rrbloh ucr€ derlrcd by lndlvl{rrrl
trescrotorr r tlrua settlng Ln notlon a nrub.r of edJurtcrntr
leadlng to ohangor ln tho ev.ntr trnpt nglng tn ttre f,lwr frm
nodc to nodc t Je tbet at tlilo cet I n.w rot of conflgruretlonr
ts nroded to r.sonslh tbr deelror rlth thr nor porrl,bl,ll.tlu r

rhich nry involvo rl,nllar dlrcrrpanohe bctncrn th. estual rnd
fJrr Oorlrcd oontlgruratlonr rl.ttr oonroquontlel adJur6antr.

8ut thr s(mprntlvo rtrtlar approreh dou ncrt la trot
rnqu!,rt Lnto rhrt rvfnts lro oerrl,od by tbo tlor otr hf,r thry
ttr pamed fra nodo to node or by rhat prth ttrcy ur tranrnltt d
frm onr 5nrt ol thr ryrtm to enotlrer. All lt provlder 1r ttrc
rolutloa mt ol oonflguretlonr et tlner tr t+t, .ts, r rDd nllrr
for deterainJ'ng rash get frm prrrnotem dotcrndnrd by prevl,our
tatt.

Itsrr ths lnt.ractJonr anong tbc nodcr, .oon urre prolnrly
lt I f,inite but, unbounded ryrto Ln rhlah the nod.f oonf,tgur
atlonr rtrc sontt nually ohanryt ng ovcr ttm rnd eot!.ng and

rcaotlng upoD ono anottrcr, yicld too DAny dctallr to bc
derorrlbed by .nnoretlonr end oveR t! tbat rcr. porrlble €tt
rcrult rould bo too amplor for anelyelr. Soc armlrtrlng
oonoopte ars nredrdl but lt u. nmatrko tlrc retloulrt d ryftm
ln tho rggrcgrt ooffr.ptf of, tfia orthodoryt, uc lorc sontrat
eltogethor ritb tbr tranrnlsrt on ncchrnLrnr rhlsh lrc tlrr toutttrc
of tlrc tnfornetlon m lceh.

Trc nrsro rggregetcr ln ordrr to provl,de an rpgtoprlrtr
suninerlaatt on ought to ogbl,ao Urc lnloruatt on frm tlro lntrr-
nodal tranrnlrrlonrl lartoad ttrcy tlrror euay all th. LntorrnetJoa
ebout tlrare tranrnhrl,onr r rtt$tptlng to retal,n oontaet rt,tlt
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thm b1' addlng togettrer the conftgiurationr at partLculrr po!.ntr
of tt"n r 80 l*rlt reocrtrBryr of tha lnfornrutl,on about th. trmr-
rn!,srl,onr t r lnporrlblc.

Horesvcr, lt ls grrcatlornble rhatrlrcr ttrr addt tl.on of the
etook varlablcr of tlr conflguratlonr alwayr yl,eldlr r uranl.ng-
ful flsnr congldcr, fon crarqrlc, urc &isro-nacro rtquraBty.
rgtregrtlon problo mcntlonad ln Chattcr 2. Addltlonal llEht
oan b€ tbrorrn on thtt poroblm aB tt appGatrc Ln tlro olrcnlan
flou formrrlatl,on. Conrldor that p,tltnt rt ntlleh horrrcbold
eavlngr aro lcnt to lnveatort, ttrus eoqrlettng tbc olruulnr
f lm. ghc qnratl,ve rord hore t; , lrnt, l ln lcnd!.ng tbolr
aavlngrr horr|ctroldt do not redrroc thoJ,r ucrltlr but exchango
npnGlt f,or rtme othrr al;ct, l.G, atru form ol slrln on tlro
lnvcatorg. lhmo clatne sLll bc of all ezlnrl f,ro lpnry
slalnr to ordlnary rbucr I but a tubstrntlal part of ttrrn rLll
bG thc typ€ of alsots rsahorrcd lnto tlrc tndtvtdualf r ltquld
assctsl Ff,G pcrhapc G'Fcn tnto hlg rrcll beLanoat.

t.lott; tlro monoy to lent to lnvcrtoru out of, suraurt lrcom
fully abeorbr r ryhan rlnnt baak by lnvcrtorr lnto thc el.reular
flowr al1 tha ercegt of goorclo produod but not borrght d,ircotltr
ry hourobolda. trn tho unllkely oont!.ngGncy thrt ell nloro
llquldltics ar. ln trct roell.red aad tht prrooceCr Ln frot eprnt,
el$ae 6itr hgrcttcel, tJrcrc lro no ertlu goodr to b. b@ght tdrrn
tttc prlco; of thoac i:trat u{srr already betng bought mrrt rllo.
ReaL lnoam Urul rmal,ns tho sine. tlorr rtr crn gct iound tfrS
by rctovlng tho regulrmcnt tlrat fcctor tnsmrr b. Jurt
euffl.oi.ent to buy tlro toEat of out1rut at surrcnt prlotl but
what I'n tlrat Eatc lrappcne to tlrc equlvalensc brtrnen 'rcal
lncmr" - maagurod at fagtor raclptf , and 'rctl otrtputr r of,
vhlch tt Lg talccn as tzbe rrcarsrc?

Tlrc attryt to dcal ulth ttrt rrnboundod DaturFG ol roonmlc
tranrnl.ruloa prooortcr by tba rtnnrlteDcour egrrattonr r5lroroh
thur !.eedl to I rub;tantLal dor$t about wtrat t e bcl,ng lcarrrnd
and horr tt, rcratcr to th,c tGrrnr oe ttrc ttrcoryl tt lr ouly
poarLble tn Frrctloc to rotat n ttrte ncuurcnrnt at all W
hearry roll,anec on t{ro prrrely aocountlng sonrfirntl,on by rhletr
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tttc rogl.lualr prott't, bY rnterLog lnto thr feotc palmcntr 1D
rutotsrtloelly rdlurte ro tt to pacrohtt I nrnrr!,ag rgulvrlrnor
of frotor rcorl,ptr vltlr outgrut, It fi novutntr ln th.
rggrogetel 8tr mtrrurrd ttrat, EoxstLtutr I nator prrt oI tlrc
cryrranrndrn of rtand.rd ftrlcroosmeic cngulryl thur thc probla
is nob only ttrat hol of lntarert in the tsrnrntrrlou rcohrnllo.
prohlblU crSrfanrtlon of tlre rggargrtss vbleh ttrelr oo1lcstlvr
Lntmaotlons tlbfd, lt Lr not sv.n d, sldrblr rbet it Le thet
I'a to be erplelaed. ttr povcrty of prcmnt thcory Lr rvldmord
by t'hc frqnant rcrort to labclr stsh al "rtegtStlon" rltb the
lrcltay gosl rrt ti thrt of "rhlftlng ttrr lhtl,ltgr cunir. p lhtoh
nlght t.rve lf t unfirl rhortbnnd for rorc ooryltertrd
dcrsrlPtl.lqrr tl the dctrtled trshntoal lmorrlcdp gqulr.d to
glvr thu Boac dntlnlto rtatmant oould b. rrryplhd.

A norc ranslblc aBproroh, ttrcrotoro, lr not to proo0d lrc
tho rtrndrrd nacroosonml,er rggr.gatm Ln an ettqt to unso$rr
tttc Eltrler of tbclr rmrcrntr r but to go dlpotJy to t5c tsln.-
nlrrlon tlsltr rnd try to r.. rhat nealul frruterlirrtlonr arn b.
na4c of, tlrQlc. Only rrtcn I lcrnlnglfirl rrsroroonrn{c oryl.rarndrn
her b€r tound lg thrre sny lplnt ln loolctng fs crphnatlom.
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3,2

3,2L

THE FORII OF TI{E STRUCTURE

finolcE oF TecxnIcrJEs

}lhatrvcr ooncltFtual struotrrrlnga ana lrrharcnt tn tlrr
dt'gculrlonr up to hercr the prooeaacs ol further abetreotLon
end oonsePturllratt on o,an mr bG nade trorc ov€rt and o:rylloi.t.
In thle dcllbcrate attapt et rcprcfontrtlon thrrc 1g I phoo
fc tltc porltlvlgt franavork r wtrloh nNy b€ valuablc ln hclp{ng
to prcvcat us frm nlrundcrrtnndtng utrrt rro lrc dolng wlth
nunbcra tn eeongrlglt.

f: i'r rlrerdy olorr dtat furtlror davclopmnt aoocr.ltatm
flnd.lng fqr€ quantttrttve exprcrrloa for thc tranealrrlon
nrchaaLrne l thc lnlttrt background knwlcdga alrcrdy lnvolvor
tunt of @nsy r qutntltlcr of goodr , rtochr and brlanot-lhoet
ltcmr r rll of wht oh rra orllrcsrlblc er nunbcre I and tbe .

tmdtete prrrpol,c o! tlrr rrerelfor to defllp a nunlngful
n|gsoooonmlo orqlhneadun fra LntrraotLons brtrrrn thc6 rotr
of, nunbcrl r ruggcrtr ratlrcr ttrongly that vhet rr err looktng
for ie tilt rcpr.rcntetivo rst of nulbcrr tn rhtah aD csonmla
rltuetlon or eour.o ol evcntt crn bc cxprrrmd. It rl,ll
uadorrbtrdly bc ttrr er!. ttret cxplanatl.onr of ceonmtc cvcatr
draw lnportantly trpon ckmantr not adeguetcly eqrr.rutble ln
nurarloel f,onur but tbat lrruc rlll uot arl.se untll rr knor
what tt la rG nnt to r:glaln.

Ttrlr tmdlatrly putr out of oonrldcratt on ttrr option of,
dlreot rooourltl to qltrlael rork on avallablc date, parttoularly
ln thc foru of applylng Goonm,rtrio trohnlqu.r to publtrh.d
r8sroceonmlo rggr.gatru, whlotr can rtrult only ln rn attrqrt
to torso out of thrrn t nfortatl,on whl,oh ttrry llAy not oontal,n end
vhore tntarprotrtLon would Ln any cafG reaut n purely oonJtotunl.
Hor lr ttro ttudy of tndtvtdual trutactlonr a voay proultlng
llnr of rpproaolr f,or pnrcnt purporlr r tltra naJor tark Ln
hand 1r to looh for rotrc rry of oonn.ctlng up ttrc tndtvidual
tranrectloar r tlrat Lt l@f ray of tlmtrrLat ng ttrm
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ao that descrl'ptl'ona and analyaes of nasroccr6lsantg ryttcm. oan
be arrLved lt. Nalttrer ttre elmple addl,t{on of, data avatlablc
on mloro eventE nor the d!.reet mantpulatLon of avalleble
ag{tregatea l-n prorrdo-rcduced fot-m Lr lthely to prorride any
rellable tsoeal to th.lo.

rt nay be ttrat rhan this vork har nade looe progrr€rt a
plaos nlay be fowrd for f@e at leagt oC thr rtandard aggrcgptcr,
but wc need a lrcr.G tntctltgl.ble way of Lntargrctt ng th6g ttran !,r
at preaent avallable, and t, Ls ltkely to bo thr carc that Lntcr-
pretatl'on of exlsting nacro aggrogater nill regutre addLttorra!.
lnformatLon of a rort not ueually aolrrcted; tlre tranraotlona
natri.x set out ln chaptcr z alnady ruggeeta one tlpc of
tnformatLon rB nay nced. fn ehort, ln ttre abscnee of dlrcot
data on traneaatjon flowa, the fl.ret problaru Lr not that of
ftttlng lnto e gl'ven oonseptual sahgnc oobferryatl,onr" alrordy
avallable, but the prior problon of deflnlng rhat obrcryetlonr
o ard maaarrenentr - vill recd to be rqada.

We ean algo dl.eudEe ttre urc of trad,ltlonal technl.guer to
butld a nathematlsal model of tho struatur€ of lnteraotLonrr
I'n the preecnt statc of macrocoononlcr ruoh technlgu€r lcad
lnevLtably to a rearch for egulltbrlun rolutlonr and ttrclr
propertl.es. ThLt approaoh doer _ireat vlolencc to thr lacts of
t rcdern econqly arrd w111 not perrnlt us to try to eapturr tSoec
alemcnts of a trKld,Ern economy taken to b€ l"uportant for ppott,eal
PurPos€a t two suah alenrentg are the Lnrplngemcnt of Factro
conrt-ral,ntg on lndlvlduat tranaaatorg r trd ttre ordcring ttrrough
tlne of tndlvtdual transaot!.ons. Bottr Lnvolve conrl,dcrablc noll-
llnraritlea and lagn, and whLlq any way of etructqrlng thcte
ls bound to lnnolve €normour sfunpllf tcattonr, 'Fc do rant to
arrcid etmpllfytng tha eeasntLat elernonts out of the nodel
altogather.

We ghall aaaordlngly resort to the cruder tcnhnl.quo of
numrl'sal rlnulatlon, whLch doer havu drawbaoks of ltr orn
but whlch at leact giver us a freedo not attalneble rlthln ttrs
rtgld framouork of a determl,nl.ctlc srodal. GLven tlre llnltcd
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ntmbcr and range of numerLcal operatLong frartblc wlttr pcncl,l
and papcr, thcrc ls rn obvLous eoonomlr t n urlng r omputcr to
earry then out. Apart frour tlre greater bulk arrd oauplexlty of
nrrnerl'sal opcratlons that can thus be qndartah€D r $rcrc la an
addttlonal bcncfl,t ln ueing a ccrrputcr for thfu I thc syntar( of,
a progranmlng languagc provtdee en adnl.rable vehlslr for
ExPresgl'ng ttrc propottt!.onal calsulue of tlro ttreorct!.cal
struoturer and Lg ocrtal,nty a clearcr way of c(n6unl,oat1ng to
otlro$ t.ha rtnroturo of thc numerLeal opcratlonr porfornod ln
tltc rl"nulatl,oa. rf tha progrraurn Lt propuly vrlttrn, l.c. Lf
lt fatttrfully aonvGys tlre ldaat ln ruind Ln an internalfy
conrlstent and rell-dafl,ned rray, then the maln rork of rcttlng
out ttretr logrlcal rtrrrcturc lr cmpletcd.

Furtlrcrr the prooota of rotually nrltlng Urc progrran
le I oonrldarablc eld ln puttlng togcther ttrc loglcel ltruatqre
Ln the flret lngtanoo, th€ progrelfimr !"e Eontlnurlly feord ytth
such qucrtl.onl af ! what happena ln thlr oalr? Hoy rlany
altornatlver nesd bs con;l.dared? Tlhat happcnr next? Slnsr
tlreae tri t-he eort of gucrtlou rh!,ah yo vent to bc ablo to
ark of econolc trenlaatlon proccrrer tlrrre 1r r lot to b. 61d
for uelng a tcshnlgus rhl.eh wlll thron up ruoh gueetioil Ln
apeol'f,t'o contextt. Ihur rrrltlng ttrc progrrfilwm lr not only r
way of .Iprcssing the ldeeg, but nEay ba wcd ar rn Lnrtrrnant
ln thelr fincr artlaulatl,on.

rt 1r not oaty to oheck dtreotly nbsther a progrrmo of
8@e oonplerlty lc cotrraotly €xprosrlng tlrr roletionrhtpr
intEndcdr whcther tt Ls tnternally con;l,gtrntr or rhcthcr all
poarlbh rltuattonr ttret san arlae tn ttre dcftnrd opurtton.
have bern catared f,or. Tha pnlclerg of de-buggtng tho prrrgrraru
tlrrough sueottrLvc runa, wlth adeguatc ohcche Lnrertcd to
rrcnltor ths operatl.ons porfornad, fe ttrn mort cffeotl.vc rey of
rloLng thl,g. Tsstlng runa wl,ll frmr tttso trr ttnc produae
trsrultf t whlch ln torue of rm prl,or tntcrpnrtatl,on of, thr
lrlebafr lrc regard,r{ at odd or nonscnrlcrll thir vlll urnally
turn out to bc a programtng frult, but romrrtln€r tt nry
lnrtsad mreal an oddlty Ln thc iderr expreucd. Thlc nlre
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a doubt about ttre I'nltl'al ldeagr and the conroqucnt fe-tlrlnklng
nry thur maks a uroful sontrLbutLon to tlre prognmor r r
eonoeptuallzatlon of hl; fteld of rtudy.

Tho sl-uulatl'on approaeh cnablae ua to etert from lndlvldrral
tranractl'ong I and by running rsguencer ot, ruoh trangotloas g3y
to bulld up ruEnarlztng tdear whLoh rctaln thc rrrcntl,rlr oG
the lnfomltl'on aought but roprerent tt tn a rnall cnough
cq[tr8s for ut to Eu:rlv€y the grosr bchavlour of, t5c ryrt&
lntelll'grntIy. 8l'noe lntsrpretLng the rcrultr prcrcnt d by
tha rusmuill'ng and orgarrltlng prooorror nco6rrarily natcr roc
uao of, Lnferenos, tlre value of cffiputcr rfunglatl,on ig ttrat a
glven run nay be e:actly reproducod, but vl.th rush addlttonal
lnformation prlnted out aB noo€lrary about the dctellcd
olt€ratlona at any polnt of, Lnterest. Any tnfercnccf Rccosfary
ln lnterpretlng thc turnrrT otn thur b6 ohoaksd egatntt a fullcr
knouledgc of rrhat actually happanedr. tfr thut rcteln full
control of ttre suruaarler aatualty prlnted out, ll,noe !,nfonratlon
ruPPrerscd ln tho tl&uuarlcr oen alwayr bc rscovored if n.sc:ltrlr.

GLven ttrat 8dla Lntclllgl,ble Eracro aggrcgatrr ean bc
producadp csrtatn problmr bcsonre $pen to Lnvrrtigation. Not
only may a@€ barlr of atl.stnont bc attalncblc for rvaluetlng
the nacro aggregatag currcntly collectad, but ltgrht nay alro be
thrown uPon ttre lntorpretatl.on of relatt onr bctrrcn thm af
pollted by orthodox ttrcory. rt nay aleo br poerlble to omcnt
,f,urthsr on tho vLer tlrat ttrc coonfliy doer ln faot olrerate at
an algort,thtrt to golve ttre egrratlon! of thr cqutltbrlu ltlttr.
8ut ttre;e are not tlre probranrr of naJor lntrrcrt.

BV sGparating out real and noney f loryr I N nrore dlroot
approaoh le opanod uP to exarninlng ttre monsy rtocls Ln ielrtton
to the prooeraet of produolng and dLgtrlbutlng goode, and thc
modtftsattonr brought about by thc nft and trade eradLt. OnG
arpcct that ln|y bo of, kry lnportancs ln eonrldcrt nE the
lnfottatlon regut'red to lnterpret tho aggregatee le tlrat of, tlrr
extant to whlah tlrc trantactlong natrl,x needa to be knmnl rLll
row and oolrmn surrB tell ua rhct y€ vant to knw, or murt ue
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hava data on the tndtvtdual ererrsnts? rn vler al what
lnportant dl'ffcrcncag ln the feaetbllfty of aollostlng
nunbcrs emplrloallyr thtr rort of, qrrertlon ncedr to bc
lnto.

uny be
varl,oua
Iookcd

Another qu{Nttl'on arirer frsa a oonrldcration of hor nacro
oonetralntr ol}3rrta. C.rtalnly, lt 1r tsrc Urat tlrc total
expendt,trrrcr ln an eognsryr eamot btry nbrs goodr than orl,rt
to be bought r trd ttrat gooda cannot bc produnrd tn GroGr! of
the productive oePaol,ty of ttre eoondly. But, hor do lndlvldurl
tranrastoil bEsme ilrrrc that a necro cclllng har bo;n prqhrd?

Nsv ts long tl ue ttra eontent to rumtrLae tlrr eourrc of,
aotlvlQr ln a ect of rlmplc varlabloe of rhlah rr har to rtrnd
tor the total of goodc prodrrocd or bought, sr! crn cxlrrcrr tbl.t
rort of aonatratnt quttG dr.rcatly, ar €.g. rr t tl, rhcro r! ir
aslrc erogGnourly drtrmrlnert celllng, let perhapr at I trrad gto
ti ' flert. But tlrle loavcr rnttnry lnpcnetrebtc Ure proo.rf
through whlah tJre, Irrsro sonrtraLnt brsorrcr opera$Lver l.c.
knmn to and onfonsed upon lndlvldqal tranlactorr. ff thc
oolleotl'na tntontl,anr of thc Lndlvldualr detoraqlnc a rt vl,olatlng
thie Lncqrrattty, hor doer thlt sl.tuatlon lnptnge upon tndtviduer
tranrastorl ln ruch a uay that thc total ls rcduocd to ccmpty
wltlr ttra eongtral.nt?

Hc shtll not hcrc dolvs nuoh Lnto the notLvatlonal baiLr
of ttrc rray I'n rhleh Lndlvldual trenraston regpoq# to tbr
praacnco of oonot$lntr, but rhall conoentnte on tlrr nGanr by
whlah Ute naero sonrtrelntg lr€ €:E1lr.rrl.blc !.n tlre mtoro
dcalrLoil r aDd tlrc llnttr tlrat Urey rct to tlrs optl,onr opGn
to any partlcular tranraetor at any polnt of ttnc. Tho ft4t
lnttrnatl'on that an lndtv!,dual has of a mtcro oonetreint rlll
not ueually b€ ln thr f,ornr of d,Lreot knorsledgc of tJrc rnr6ro
tlutologlert lt le n/rccsrary ttrat fftnE tnanraaton at lcart
be frurtratod t n tlrclr lntenttona , and the fnrrcrtl,gatlon of tlrr
Pro€tGstGa through uht sh ttrl: cffios about La loEtoally prlor to
thr anrlyeJ,a of pollsy effecte.
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A posaible drarbask to nrmsrlcal slnulatlon 1r that r@
variebleg havc to bo aaatgned apcalflo nrrncrioal valuar ln
ordcr to rpeclfy tnltlal atatce and !ffit lntttatory aetivlt!.
this nay nata tlra rtr.uatnrre gulta genrithar to tlre prcol,re
nrmcrLoal' veluer arrlgacd to dotcminc tlre latttal oonfLgruratlonr r
ro that anytbing found out about ttra bchavloqr of ttre rtrusturc
osourt ln thr f,tilt lnstanct not aa I genanlly-dcr!.vrd
.6n13{ulDoG but at a rpeeirl otfG valld only for thc a;rlgncd
ntmbcrs. Thlr eearl,tlvtty oan hqcvcr bc offipcneatcd f,or to
ldn cxtcnt by efiParlag.nany dlffcront run! rtarting fro
dlffcrent tnttlal rtrtor, rlncc oac nry bopc to ellalnrto lro
oonrlderatlon tlrs rtray gnirkr and davelop rm vlsr of
rlgnlficant nagnltudce and rclati.ons ar orycrt.nclr of ttrr mdrl
dovclopr I tfrlr 1g rhat onc &ilm by "gcttlng tlrr fccl of l5r
nodll". I|hLr mutr of oourro, bc dlrcstcd cnd eoatrollcd tf tt
1r to bc frulttul.

Ia orn rcntGr tGnEltivtty of I mdel to lnltlel rtatcr
nay mt ultJ.natcly btr a drarbaeh at all, and lt Ery bD tlrrt
th!,r proprrtlz lg trcrc ohrrastcrlstLs of aatuAl Geotronlu tlran
a Laok of rusb ean^alttvtty. At l[hornton pcrocived, ag ccotrslr
rubJcotod to an extarnal dLctrrrbrnsc rhlle alraady ln I
dLsturbcd ctatc ma!t' rcact qul"tc dlffcrently f,rm tbq rtrr€
scon@y rclatlvcly sctttad, anr;l thlr ldea ought to havr I
norc lnportant placc Ln tha ttroory. Xt ta obnrlour cnough thrt
wbat rn caonmtr ruffortng r€m ertcrnrl inpaet olrr ltr forcl,grn
trade nrrst otr nay do Lr bcevl.ly depcndcnt on ttr dmestl,o
Po8turc et tho ttn ad ltr holdlngr of forclgn rotctrrycro Ir
tt not cqua[y obviour that thc cxani,natt on of dl.rc$rlltbrtun
I'r tr re frulttully bogun fro r&a arbltrat1l tntthl rtrta
than frqt totrc rst *Gqulllbrirm' poattlon?

3,n Ixe r'tooel

Ttrr consopturl rtrusturlng preront fro Ure dl,eouesl,onr
of cbrgtor 2 oEr nrv be trken ln a loore gort of wa at
oonrtltutlng a Inodclr. ril! elrall rGrcrivo tlre tlra, hcryor,
to rcfcr to the norc dafinltr rxprorrlon of tJrore t drar ln I
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f,om sul.tablc for nurnerloal elmul,atlon, and lt !.e ttrs "mdol"
for rl.mulatlon ttrat Le nor dlrougtcd.

The foeal eloent Lo that of a tranraotlonp l.i. of ttrc
erohange of groncy for goode nodlftGd for dcferrcd paxznont rrl{
boErfirtng. A trenraotton Lnvolvcg tro tranraoton; I qurnttty
of, a good, rnd a tra of, mney; thc run of non€y fu furt$er
daf,l'nsd tn rcq)sct of tfie Eource of paymentr and thc dlrporal
of, receLpta ln temr of tbe trangaotlone nrtrtx of Chapter 2.
Itroh tranraotor La vlerrud a8 a node ln a netrorh of tloru r lnd
a trangrotton sonrt.ate of exchrngea oonveyed ttrrough thc
LntarnodaX. flowr. llhe f,lorr Lnto a node aot upon a €ton-
ttgruntlon of rtoak varl.ablet et tlro nodc, vhl,ch raaetr ln
loDtl detcrttnatc ray oonvcyed by ttrc ouffard flwr.

Tho engl.ncerlng beel.s of the produotlon tlroocrfer tnpltalt
ln thl,r reherna are tatcn aa lntcrnar to tlc nodm, and are rct
the objcot of studyr brlng raprorentod only tn t-ranrfornatloat
of tbe intranodrt conf!.grrrrat!.ong urd ttrr Lntornodal f lct. tlltur
ttrc nodes thenrslves vill be left lt tSe blcch bo*eg of ttp
etrtraturel the rceult lg to rcplacc the nrcrro blaok borr by I
sollectLon of nloro black boxcs, wLtlr ttra l,ntantion of orplorlng
ttre prooogaot Lntnrnal t'o the fomar' but nainly stcrnsl to the
lattar r leavlng dctat lr of tlrc bairavt our rtthln noder to be
rpalt out by nLcrooconal.os. Ar advantegc ls thrt thtr approrolr
prorrt dcr an lntolll,gible tranaltjon bctrrcan ntarooconol,cr and
mtcroctlonqlot.

Alttough tlre definitlon of a leparato set of t ntormrtlqrr
f lors lr not hrre attmpt d, rcm€ Lntluenoa of eueh f,lour tr
tnpllcl.t Ln tlre Lntcrnal oonfl,guratl.one and th€ looncy and groodr

f lora, ard lt t r oloarly tnportent to prohlblt any dcal.grnat d
svrnts frm dcpendtng upon the uaa of lnfomatl,onr rf c.{t. about
gcncral cqtrillbrl,rn rolutlon valuct r Dot rcnelbly tekcn tl
krprrable by lndlvldual tnnraotorl.

Etsludlng for tlrs nomcnt conrLderatjonr of oredl,t, tlrl
vlcr of a traruaotlon la takcn to involvc a rlnultancous
mn y-goodr crohtngr. Thug a tranractLon har thc follovlng
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characteristias: a quan-tlty, t1 of good .t Ls paeeed from trre
ith traneaator to ut; Jth *orr""ctor, a sum of money t Et passes
f rqn ttre J 

th transactor to tlre J 
th tranractor l tlrc aum of

Epney ls further sharasterl.zed by tlre elemantg of ttre tranaactlone
matrixl 1.€. ln terms of, the aourco from whl,ch ttre ,ut transactor
flnances' hiE palnnent (ttre "th row of, ttre matrlx) and the forrn ln
whrcb the J 

th transaotor dlepoeea of hls reoelptg i;" ;*-
column of ttre nat-rtx) I each tranaaction wlll also rcl.ats to a
partLcular poLnt of, tLmer t.

lho tntroduotlon of oredlt lnto tlre noney-goodr relatlon
can takc one of tro fonag , (l J sales of gooda on credLt, where
the vendor h{'neelf extends oredlt dLractly to, L,e. aocaptr a
proml'ee to pay from, ttre buyare; and (ttt eares of, gods for
caeh' rhere ttre buyer had flret to bonql ttre money frm acroe
thlrd party. (The osrblnatlon of ttre ttyo, where ttrc vendor
fl'ret dell'vers goods agalnat a promlae to pay r and forttrwlth
dlscounte ttre obl,igation to a tlrlrd party for cash, wlll bc
subsumad tnto ttre second, elnoe the nodel Ls not defl.ned Ln
auffLcLent detaiL for thle dlfferene€ to be algnl,flcant. ) We
sxclr,rde from (llt borrowlng on bank overdreft e!.noe thLr lt
already dealt wlth ln tems of the nflw money" soncept Llherent
in the trangactlons matrix, and hence (tt1 referg to borrowlng
fron nonbank flnanalal rnterrnedlarLee.

Case (t), whlsh lnvolves the non-slnultanelty of mcrncy-
goodr exohanges, lg desi.gnated a "goodg-aredit,' exohangcr and
cago (ll) ls deetgnated a "noney-debtn axchange. case (lt
clearly Lnvolves a goods-credl,t exchange at on€ poLnt of t1nra,
sucoeeded, af ter s@re interval, by a money-debt cxchange Ln
whlch tire llalrlllty ls extlngnrlehed . case ( t t ) involves an
ordLnary money-goods exchange betreon buyer and vendor,
preseded by a nonsy-debt exchange betrveen buyarAonowcr and
lcnderr BDd followed by a reversed debt-money exchangc by
whlch ttre debt Ls arttngul.shad. The recordlng of guch
Liabtlities and aagetg 1g already avallable wlttrin tlre stock
variab,I'cs, but nay furttrer bc recorded by auLtablc arnendnentr
to tlre transactlons matrl,x. Detalls of, these are postponed
to chapter 4. rt 1g algo sonvenlent to designate a ssparat6
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tranraetor, ttrc nf,t , 6 stand for ttro lntcrnedlrry lender, who
wtll darl've hl,r loanebla funds frm aurplur carh ln ttre hrndr
of vendon through sorrecpordlng lroaet-dcbt crcchangct.

A nrubar I h, derlgnatlng the tlpc of good, 11,11 not harr
be defl'rpdl we ehall adopt tbe rinpllflaatLon of tahtng tSero
to be a otra-to*on€ corraapondence betrrcen goodr and trenraatort,
Eo thrt ttre Jth good ls etryly a good supplted ry t}rc rth
tranreotor. thle J,r nuob ttrc silF oonvGntlon tt thrt edoptrd
by tttc ordl.narT lnput-uutput tlTle of ttructurc, rhtch lr ablo
furthcr go distingulsh elarsea of goodr ls batrccn lntnrmdlatc
and fl'nal goodsr tnd a3 botrocen sonilryrtlonr invrrtnsnt, .xFort
oonporcnta of fLnel goodrr by deflning mparatr "tootogl' or
groqPs of tsanEaetors dcaHng ln ruoh goodr. ttlaoro tJrcory !n
general docr not frrrtlrcr dt,rttnguirh tlprr of goodr, and
altltough ttrsro is rush to bo rald for golng beyond rtenderd
theortr and glving moro lmportano€ to rhtt nakee I 1orf of, brud
dlf,fcrcnt frst a coat-hook r rre ;hall not do ttrat hgc corpt to
ttre rudt-mntary ertant Urat Ulst lder ls oaptured by dtct{,ngutfh-
lng dlffercnt Lntcmcdtatc lcctorg r tlhut f,or our pur?or€f rnlr
trnrtloular tranractLon rlll be arrequatcly dofLnrd tr roon tf tlrc
nurrberE t 2 lr t, at 12 a and t arG dotonnlncd. Ttrat tc to ffr,,
a trangactt on ls def tncd rr an ardsrcd rcptnplc of ntrnbcg;
(t, t, l, J2 t, d, Gl.

Each tranrector at rny glven ttnc har a oonfl,gruration
deflned aa a act of rtock vrrlablos, rhloh wtll J.neludc rtratr
Ln tlre f,om of invontorfr rnd oeeh, and mry tnaluda otlrar atrctr
in ttre fo.rm of trade dabtore and dopoel,tr wlth nonbanh Lntc-
nsdl'arl'es r tnd llabllltler in the fornr of ovcrdranr aocosntl,
trade gr€dLtom and Loana frou nonbank lntcmcdl,arl,u. Altlrough
productlon proaGlaca ara not expllcttly doalt rlttr, ttref rffeot
transaotl,ons tlrrough the purslraa€r of, inputr r lDd ornsc thsy
are eonstrat.ned by ths llxed oapltal rtosk and labour foroe
avatlable to caeh tranraator r tJralc elemcnte alro havo to b.
tnoluded Ln ttre Gronr-lgruratlon.

Thue rt tl.lrc t tho tth t:aneaetor wllr have E qurnttttr 9t
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of, (J typo) goodt hcld on Lnventoryr a quantlt1l, lt of ft*cd
eapl,talr an avellablc uork foroe , l1 r sun of fttncy t e t lrDd

f l.nanolal atrot! t n the fsru of olaLrnr to anountr I t D. Br
nay alro have f,l,nanotal l!.abt ll,tt cr Ln tlre fonn of Elafunl to
arrcuntr v I e t r o IIie eonf lguratlon Lr tlrur erq)asnl"bla ar thc
ordered ret of ilnlrcra (t, gt kt l, e2 rs bt o2 ?2 s1 tl .

Tranef,oruaLlong betwuan ttre trro slasret of tct nocd to bc
sgneifted. Ior a elngle tranraotloa t$o conf,l,qrurationc wLll ba

dlrcotly lnvolvcd, and l"n tlrs f,lnt lnetanrre thlr ls a rLryIc
nattor of, utrrdatlng the cpproprlate rtock var!.ablcr. OnsG

fdtJal valuce have bcon arcLgncd to the clencntr of tlrr tth
tranractsr I l oonfl,guratlon any aubrcgnsnt ohangu rLlI oosur
only ru a rErult o! a tranraetlon LnvoLvlng Ure ttlt tramsto!:t
wl.th an ossatl.onal oxccptlonl eicceptJonr wtll o€cur rtrcrc tmc
varlablcc aro tahrn to bo exogr€nouely determlnedr tr f,or
examplc laborrr forcc and bank reasrvG balaaooN r Thur thc
nrmrleal valusg Ln l*re eonf lgruratjon eetr arc fully detata.hcd r

glnen lnltl,al valuos and €xogenous values r by the tranrastlom
rhLoh altcr tlrem.

We sould rSnclfy atl tranractl,one €xogsnoufly at rlngular
evcnts, vhLoh woulrtr gtva cnough rcatsrtal for tho problsng of
aggregatlon rnd srmnriratLon for rnaoro purpotct to bo rrenincd.
But that would not oapture tlre rtruoturc of f.guonsGt of
transaotLong, ln whloh any axogonour tranraatlon gave rLre to
affcctg cxpr€uod through cona€qfucntl,el trantaotl.o'nr. It lr
alro nagcraary, ln an €xan-tnatLon of rnarket prooetlcl r to
oonrl,dor the part playsd ln LnltLallng tranraationg by ths
transsctoar tlrmrelvesl l.e. by enontr rttbln ttre node gtvtng
rlre to external eyente r so tlrat rone aeguGnoot at transactlonr
at leaet would orl,gl.nats wLttrLn lrcdst.

Ttrero are ssuo obvl.our srys ln rhieh dlrect cf,f,etlts lrc
rprerd through ttre Eystcra. [hG lntrrlndurtry ftrutturG rtrggrcrtr
hfr ttre denrarrd for ono eector I I fl,nal ontput lcedr to dcmr[dr
by tlre rupplylng soctor upon oUr.r tcctors for fuputs and

doandr for prlmary lnputr r tnd rcquoncer of tranractlonl tray
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thur bc gon€!8agd tlrrough ttra productl.on rtruotur3 of, thc
ry;tomr rbffil nay alro be fecdbaok offrctr t$rougrh faotor
lnomcr to dsmand for goodr r and non|tatlr rffsatr lnlttat d
through real balenoc or lntcrert ratc anohenl,mr. Any ot
tlruc nay bG umdr efupc all nay ba runtagfully appltrd at
thc nrloro lavelt oD tlra otlrer hand I dtroot quanttty rclntloa
betilG€n ths rtook of rcncy and the lcnel of, mtput ir Ln-
ndnl'rrtblcr lt rra all other dl,reilt rffcetr brtrura ircro
aggrsgrtcr. rn gcneral, tt Lr not n otrrrrr? for renctrrrt
verl'eb1er to have lntttrtory effeotr ttrrorgh t;r rcel balrnoc
ard lntercrt effretr for non y to bc furyortartr rlnoc La thc
Itruotnrc of tlre tranrastt ons f,lorr unnoy nnrt t n arrX/ 6eta
op$atr at a oonrtrel,nt ln lmo way rt yat to b€ rgrol,flrd.

Tlre basl,e of thc ralatton bctrnocn oni tranlastl,oa rnd
rtrbrcqnent tranraetl,ont rh{eh oesur u I oonrfqurncc Lr tbr
astlvc pert plnyrd by tranraoton ln lnttjating trenlrotl,onrr
Ehue a tranraetlonr tr wall aE alterlng tlrc oonflgruratl,onr ot
th. tranraetoru trwolvrd, wt.ll ln romo salcr et lrart rct up
lntcrnal ltrclres wlthln l*re noder uhloh erc nrolvrd by tbr
lnltl'atlon of tho oonrcqusnt tranrrotlonr. Thl.e fu tlrl nogert
approaoh Ln tlrc ctructurc to nl.eooooncnle betravLour, lt aould
be rcsn tt a Eoro gcnoral rtatmrnt oI oqu$tbratlng naohrnlrilll
but ln vLsv of Urc long areosi,att on ln eoonod.et of "rqul,tlbrl,ru"
rllgh sonstralnod crtrua or rlnultaneous equatLoml frangu11g'hl,
tt 1g botter to avoid tlrc tam t Jo lr to etrer tlrr departnro
trom tlroce franworkl. ltlhur, frm tima to ttrtGr t6o conf,l,grrrrat-
ton at a nodc nay bc omprrad wlt*r tonc targct eonftgnrratl,on,
and dl'eerepanol,ct lsad to furtlrer trangratlonl. ln lnportrnt
salG of t{rlr w1,11 ba t-he amparl.ron, f,rm ttn to ttna, belrecn
targct and aotnal lnventory ar ttrs nain lourco of lntontotoral
danads foor lnpute to productlon.

Tho rcqucno€ of, operatlonr rGprerantLng a chal,n of cvrntr
rlll ttrue havc ttre folloutng fornr: ttro asrl.gnncnt of, tnl.ttel
ntmsrlcal values to ttrc elmsntr of the conf LgnrratLotrl t
eettlng uP transfonatl,ona bslnrccn trenrasfjonr and oonflgrrrratloot I
PFocettQt for hltlatt ng trannotlonr, botlr rrogcnorrrly anil erlrlng
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out of oonf,lgurat!,on dLrsrcpanclca bstreen aotual and darlrcd
rtatasI ruler by whlch oonetratntr on ttre eupply of tranreot-
abla rctource. have to bo llnposed upon trangaoton. All
otrleratl.onr rl11 hava to bo gl.vcn a dcflnltr plaoo in ttre
t$alng of aattvity. Flnally, tho structure har to provldc a
neant by rhtsh tlro lndtvtdrral traneaatlonr sln b. rocorCrd rnd
tu&ad.red.

3,23 SsnAmrlc IffienpRETATIoN oF THE l{ooel

wc begtn by rettJng up tlre oonvGntlon by rhl.ah, for tlrl
purllott! of thle orqulryl I lLnc lr to bc drara botrrucn tho
C-dmaLn and ttre p-dmaln. lt'he p-dmain of coonmles nay bc
tetn ta conelrtlng d all the aotl,vltl,ee lnvolrred ln produotl,onr
d!.rtrtbutlon and conrurrlrtLon lneludlng ttre rahvant fl,nenslal
ard admtnl,ttrative actjvitt ce. But no dlreot contaat ll rado
wlttr thoec aetlvltLail sontact Lg nadc prlnarlly tJrrough bookr
of, rcsord, although ttrc lnformrtlon frm ttrorc rulght havc to
bs eqplmontad by ttrc notra svanGasent traset left d,urlng tir
sourtG of, da,ta prcloecrl,ng and not urually pratcwed ln permanent
boOkr of reoordl ruah €lyrDcscont traeer, to thr rxtrnt ttrat Urry
ara recsnerable, are lnf,ormation at a copareble Xcncl of
obscwatlon. (Blencntr of ttrc tranaaottong natrLr are ll,koly
to be of thlr tlz1l€. ) A dlfforcnt oonvGntl.on 1; requlred for
nrloro ceonml,cr, uhloh rdtf have to be cntnutod rlth thc taek
of ex5llorlng the rclationrhLp betrrcan tlrc aatual rctr.vLtler ead
ttre raprctentatl.onl of tho whl.ch eonrtJtute ttrc barla 'fastrf
of nagroeconmicr.

But, tbe trascr left by lndtvidual tranraotl,onr oannot
thcnrclvcr provl,dc ttre Erororconmio antt tl,m dlrmtlyl ttnrr
betuscn tho nneroooonoio sntLtt ct - y€t to be drflnod - and
ttrq ml.croeconsrtlc traoet, lr lnterposed a ftnh pronldcd by
tlre ttrcarl,zatl.onr aought. Stagc I of thlr cnquLry Urut lr
rcgutrcd to provl.de - tn lfeu of the prsrcntly unobtalnebltt
rnpl,rlcel "factr" - rlnulated populatlonr of rueh 'f,Eot!* n

ln order f,or Stags 2 to have lomo natcrl.al to rork orlr
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In a cmputcr rfunulatl.on excrolscr all ths nrmbcn nccd
to ba dlatJngul,ehed and tlrst r 'nansr t or I addrctra! t tpccl,ft cd.
For thlg purlrorc ldentl'ft rrr arc urcd , to= Gate of rcctognt,tion
by ttro prognunar frequently Ln tlrs f,otr of vorda llke
t invcntorarr r rbankr , f depoeitt stco Btrt therc ldontlflorr
oaary no rmentlo !,atcrprctatton mcrcly on that aoooutrtt rny
oollrotLon of dlrtt ngulrhabla alphanumcrl,e ryabole rould do
tt vcll. If , tlrcroforer ue reqrrl,re ttra rtnulatl,on ercroilc
to sarrl, I rgnantls rlgnLfl,aanoe r wG hrvc to attaotr onG to tlrc
terlrc crrpllcttly. lfhLr ts rcqulrcd ln ttrr fl,rat lnrtanoa tt ttrc
ercrsLrc 1r to have a$y cconmLc, a! dl.rtl,not trm pursly
nunerloalr el,gnlffeanoel but lt ls alro rcqul,rcd in tcruc of
ths eccond rtrgc , C,ot E ya arc to dcrl,gnrto drtt rht oh nrcdr to
be oollastcd t-hen y€ need to hnqr rhat aollectlon of obJcctr
ve aro telktng about and rhgre vc ar6 to gst tlre crylrtoally-
marurcd nrnbcra fr@.

tftat .rG to bo trk6n ar beslc 'faotr" for our purporGt
oqrlm cntriea on varlour boohr of, raoordl but tha lnrpcotlon
of lndlvtdurl tranracttons ar resordcd ln lndlvtdrral tnnnstorl|
boohe 1r qulte !-uporrlblc to undcrtake for the ;yrtm af I vholc r
and EacroGconmic obrarvatlong ernnot b. oonductrd at ?.hfu lcvrl
of dotal.l. lfhrt HC mut ure ar tlrt barlr of obecwatlon
ttrcrcforc sannot bG ttrc Lndlvlduel entrt er thmrolvar r but
runnarlcr of ttrcm groduocd durlng ttrc proe€8rca rftloh glv. rt tl
to ttrc lndlvidual factr. lfht e ta ttnrc not only of tn rotrral
esonffiy, but algo of tlre mrsh moro Llnltd populttlon oC

trannatLonr rLnulatcd ln a ooqrutrr runt a rcqu.naa of rl"rrrleted
tranrastlonr oceryylng, rl,th llnltcd prl,ntoutl amG tan rlnutor
of, oqrutsr tlne, rould ylold tn cDoruput rrclunc of prlntout tf,
eaah dcllnrd oharaotcrLttl.c of each trenrastJon r.rG prlntod out.

Glvcn ttrat a tranerott on lr deflned aa en ordcred rot of
a€ven numberl, ttrlr oonctltutor a rGrvGn-dlnsnrlonal trray
whors elmants oan bc gwcd over any nqulrcd dlncnrlmt ruoh
luns oanrr tor lnrtloular pur1lorerat bc furUrrr addrd to produoo

anotlrer rttg€ ol luilEarlratl,on. llhe raw nrtrrielr l.c. tho
baal,r of obrcrnratlon , lox tlre rlnulatton crcrollc rlll tbur
oonrlrt not of tndlvldual tranreotjong but of ruoh tumt derlvcd
frm ths, lftrc seoond rtaga of tho exaraiec w111 henae oonrlrt
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of engulr!-ee into shat lnformatlon I'r coilEnrnl'catsd by eueh

su'r, and whrch of thenr suppr.emented where neo{rrrary rltlt

acrdttronar rnformatt on rccoverabre frmr ttre slmrlatlon, Pro\to

rrcet ugefur r,n r,nterpret,rng the bchavl'our of ttre ayctcrn' Thll '
lntrrfurrlLlralsetlrequertionofthefeaelbltttyofeolleetlng
guch auars fron the actuar proeerarng and rcoordlng ol'"ratlonr

co*nonry conducted in the econo*y, wt th parhapr r@a ruggcstlonr

for cupplessntary lnfomatlon or for ttre construotion of

lurrogateE rhere ths actuar auns aro not aoc€lrlble. Thorc 1r

no doubt at arr $rat rn practlce tt ls thc monetary data tJ'rt

atr€ nost asc.arrbre, and r,ndeed data on the reel' glde ara vary

hard to coillG by; wh!.re we sharr not rastrlot attcntlon to thc

r'ney El,de alonc, lt ls clear that any prastLcabls eerroh fof

data wrtr require rea!. slren+;N to be daduosd largely tf not

erorusrvery fronr nonetary deta, and that nust b€ kept 
'n 

vllr

throughout.

In llnklng up the terrns of ttre ttreory to the actllal

observatlong (unarurernente ) to bE made tt lg n€cel'ary to rpaclfy

the frurotors or nst-rtcar ter:nr rn shroh the obsrwabrer arc to

bGn€flured.AttachlngdtnenelonstottrcPrrr€ntgbrreproduced
by gr,muratlon r.r part of ttre prooaar of lntcrprctlng thc rerultr

and aannot be made a part of the grrnulatron Lteclf i tJrls ncant

that computer gr.muratron provr.dce no control over the dl^mnrlonr

of the nurrJserr, and tJrls sontror hae to be provl'dcd saPrratcly

by tlre BrogrraEulr. rhe dlstlnatlon be tween moncy and reEl

varrabrer regur.red by the theoretrcar dl'eourslon abovc lnpltel

adlEttnetlgnbetrreennunberslnterpretedl!'aEunofrcncy
(of , dorlars) o arrd numb'rs rnterpr.t.d ar 'a qrnntlty ofi' rth

goodc (of , tone) *. The motrs formrdable probrens of deallng

wr.ttr dr-nensrong on ttro rcal sr,de ar. conrldcred ln the follorlng

chapter l here attsntr.on J-s rertrr.sted to ttra 
'ooncy 

varlablrE

whlchral.reno<lifflcultproblettrg.

The deftnttr,on of *rrcnry' ltgou lrar becn dcalt wlttr ln

chapter z ln ter:ms of Bonay ar a Bsrni of paxrmentl the erltsrl'on

of idontifroatlon borng nwhat 
'' 

in practl'oc aoocptrd I'n

settremant of a debt,,. conf rnrng o.r attcntlon for ths EoE nt
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to rtook noncy, lt Le tahen to conrpriB€ r t n the tilow Zealand

eoonomy, demand deposit llabtlltlee of the tradlng bankc

togrcther wlth noter and coln ln the handr of thc publl,a'
(CertaLn other thlngcr d8 G.g. depoglts ln etook and statl.on
agents, may tor llmLtcd claiscc of, transactiong be aascpt€d as

extl,ngrulrhlng a debt, but thol.r uao Ln tJrlr way lr Judged to
be tnrufflcLently genoral to warrant thelr lncluai.on ln ttrr
monoy stoakl Lt Ls ueual for olaimg parred ln tlrtr fotm to b€

realieed E; slaLmr on tho tradLng bankr.)

Aseoclated wlth thc "neans d payment" oharactcrlstlc of,

rcney lr ttrat of ounit of acoount". Onoe rtock noncy ls deflncd
then tlre nunlt of assount" ls ttre unlt ln whioh the oomtton nts
of tha Krnay etock are Griprrrsged I i. €. for our purPorat $F8.
?hue the nunlt of aceount" relatec dlreatly to thc ostnl certaln
Ln mon€y" whlch aharacterizee palmnntr. Thore ls Bor€ thrn I
deflnltl.onal tautology lnvolved hers. ThG I Nz | ls ueually
ruppreteed ln domegtlc trangaet{onr, but tt beoonar l-uporta[t
to apeclfy tt whsn trno dl.fferent surrenay unl,tr arG bctng
dlsaulred. Thc dlrttnotlon bcttraen 3.9. gllg and $us tnvolvor
nora than ttro trlvtal arl.ttrnretl.cal operatl,on of eonrrirtlng et
the curant ratc, el.noe ttre $US unlt declgnatrr not only thc
anount but tho nreana of paymcnt requl.red. A t{eu Eealand
reeLdont Lnsurrlng an obllgatlon to pay r (U8$) uuet ftret buy

the r (US$) wtthr dt tJre rullng ratc' 9 (NZ$) r for whl,ch a

msanLngfut buet nees tfanraetl,on La requlrcd. Any ruoh
tranaactlon Lnvolvtng the m€ana of patment of tuo eorurtrlsr I'g

poesLbl,c only aa long as rufflal.ent holden of both oufflnsl'rr
ero rllttng to trada tn thcn. Thus ttre "run oertaln Ln rmaly"
for shieh a blII 1r drarn dcrlgnatee rinrulta$oourly both untt
of account and a apeolfl,aatlon of what lc accsptcd ln di.roharge
of the obllgatl,on.

nFinanolal asrett" can nff bs tcprreted out f,ron Uro vhole
oollectlon of arretr aa that subret of thern amprl.aLng elaLnr
drsignattng an obll,gatl,on to pay na atn oertaln ln :uon€y"'

I,e. tn obllgetlon to pay a definlte ulrount ttatod ln $Ng. It
follorra that an arset ln tjre fora of a clal.n cxPrctred ln forclgn
currency and held by a New Zealand roridcnt, lc not treated at
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a fLnanclal alalm but aa a dlffErent tpe of aeret. Thc faat
tlrat Ln nI. E, I market for forcLgn olaLna 1r nadlly avallablc
thould not obgEure tho faot tirt ar far a! the doutostla eoonoilI
ie concarncd foral,gn Eurrency lr on a prr rlth tnvuntory raths
than oarhl whersar a bank oan areatr dmertlc tronsyr lt ean

aaquLrc foral,gn aurremy only by buylng tt fron toms holdcrp
and part of ltr buslneer oonElstr of buytng forelgn ourrcncty
for reralc at a proflt rnuoh the sNrnc ar a grocar buye and

rarallr houechold goode. ft tsnda to arcate noncy nhen tt buyr
forel,gn curr€ncy not baeaure of ttre monatatl erpect of forcign
curronsy but bocaute ttre purchace of gg1, auot by a hanf trnde
to creatc Doney, a,nd thc sl.rErmstanrce e rurdsr rhi.oh tho purohrr
docr actually orcata Eoncy are the ra!!c vhatcvcr tl}rc atlot.

'LLqutd cgtetl" caaprLee a d,Lffcrcnt subrct of aslets.
Broadly, thele rr€ eny arrctt , rcal or flnanalal r rlrLoh Ery bc
readtly rold for il)ncy, Inevttebly a nrbJcetlve elonsnt 1r
Lnvolved here, rlncc ttrc crre wlth rhl.oh an amt, nay be rold
dcpends upon wtrat prLec thc eell,er ls wllllng to rceopt for
lt I tt rill alro doperrd Ln rn lrrrportant uay upoB a partleular
tranractor I I kncrlcdge of and sonttctr wlth thr narkctr Ln rhlah
partloular typor of arset are sold: lt wlll aleo dapcnd upotr

the stats of thE rolevant marhet at ttrc ttJns ttre aract 1r
offered. Ehul wrdcr t@o circrmrttnae t and for tiln tranelgtorl t
Lnventorlz nl,ght bo a htghly fteuld agtet, rhercl. longdatcd
sssurltieg nl.gtrt not. Thcre fagtorr affeot both tlre rankl,ag
of areets ln rclatl.ve dagrcee of ltquidtty and thG dctorninatlon
of thc partLcular regrrmnt of thc ltguldtty ;peotnm uhloh Lr
readl.ly rcall,gable. Both wlll dlffer frm trangaetor to
tranractor at ths aans ttn€, and fron tlne to tfune for anl
gl.ven transactor. oDC nay dLatJ,ngruLeh tdua partl.eularly llqutd
argetg r cB G. g. bank tlno depoeltt , P . O. S . B. and otlrer nfl
de5nelt!, utrl,sh do not nqulre el.tlrcr capLtal lorr or BIDColal

knonlqdga to trrallec, but algarly no gcnoral concept of "ILquld
etsotr" ean be deflncd.

8lnce tlrs lteutdlty of an tndi"vtdual would alro havc to
be deftnod to lrrlrrdc what hc oould borrow and vhrt he oould
buy on crEdlt, eyen at the micro loval "llquldlty" could only
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mcan Ln a vcry looae sense tlre naxl-nrm noney and ercdlt an

tndlvldual ttrtrrkg ha could raLre Lt, he trled and Lf, rrcrt otlrar
people wera not sfurultaneously trylng to realise thslr
"ILguldl,ty' ln tlrlr tcnse. W€ already knotr that, thlr last
aondltlon prevente ml.cro llquldlty ln any earG frsn bolng
aggregstod up lnto nactro llguldtty. In a YGry broad 8€Dto,

ttre nonrtary baee cl.an be crrpaotsd ultlnately to rct .oF uPpGr

Udt to tle expendlturer arrd purcharer tJrat can bc nada at
any on€ ttms, but an artenslve ohaln ol lntaroonnaotlng
actlvl,tlec would have to bc sgtabllshed tn orriler to nrke any

use of tlrls tdea. ft le not lnporrlblc ttrat tone ltght srn bc

tlrrown upon ttrl,r by tlre slmulatLon relultl.

Wc tlrut have ttre casl,rr problem of dcallng vlth 'fLnanslal
agrotou, whl,ah cannot howevcr bc equatcd rl'th "ll,quld lStctlE,
ar€ furtlrer renovcd from lndivldual "llqrrl,dlty"r iDd carry no

defl,nsble tnpltoat!.ong for "nasro lLquldlty". Flnanolal
obligationr nay Lnclude all rorts of verbal or GYon taclt
aakncfledgenentr of debt, but rfic conf,l,ne tlro ttt.u to tlrorc
r*rlttcn dorrn elther !,n bookc of rcsord or on plcoee of Prper
shlsh etre rcsognleably dcbt Lnetrunsnts I ttretc wlll Lnclude tlrr
rcoorda of trade oredLt cxtcndodr of loana outltlndl'ngr
prualrsor:y notes, bl[s of erohang€r chcqrrer held for prelant-
atlonr and ln general any lnstnnent vbLoh entltbt ttre holder
to preeent |t for ratl.sfratlon by t@e etated ll& of monay

eittrer on dernend or after a statcd term.

When we take aaaoult of flor urlnsy 8a wal1 ea rtoclk
trFney wa flnd that we do not noed to anond tlrc analyrLl of thc
"unLt of account" agpeat clr the eonlcguent tnpllcatl'ong f'oir

obllgatLons expr6f eed Ln foreLgn surronay unltr r lLnsc tlrr
elenants of thc tJanraotl.ons natrlx all rcProsent paymntr
whocc vchl,ole la Bdtr6 fom of vouoher expretsod as an cntjtla-
ment to a otlln aertaLn Ln rcney'n where ttrc money lc t'a unltg
of, $NZl ttrc elements Eo and Ro Ere tlraaselvar lnplled by tlro
d|geugrl.on of rrnLtg ln forel.gn crrrcnGlo Nor doer tt nake

any dlffercnco to ttre deflnltlon and analyel,r of thc "fLnrncLal
at!st3". It muet, houevatt cnter lnto bottt eau3cf and sffcstl
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of changor ln ttre tj.nanol.al arget rtoctk. For cxanpl,cr ths
nere f,ast ttrat a etock of money exlrts provt der no alturanco
ttrat any glven tranractor wt II hold looncy at thc tl"E ho nceds

to ualre a paymntl ha murt be able to gct hLs handr on lt by

borrwlng or by tlrc ralo of goodr, Botlr vlll lnvolvc lonGy
f lorl l I, o, payrsntr Ln om fornr or anotlrer rhl.oh atra

rtrpr€N€ntcd tn tlre tranrastionr mattrl.r.

For a trangaetor to borrw out of tlrc cxletjng ttooh
of tronry, lmrcon€ nuat pravl,ourly havr tranafomcd an ldlr brnl
deporl,t to afl. Altornatlvcly hc miy acqulra flow rctnoy

arl,rl,ng froru Eg, part!.oularly by d,rarlng on banlc ovcrdratt.
EJ.r agc€rs to bank ovErdraft 1111 depond, not only on bl'r own

gerrcral srodltnorttrtnoar but alro on thc baal I r frce rcl.a\te
poa!,t!,orlr and ttrl,s Ln turn wlll dcpend partly on prcvl'oue

ovcrdraft borrorlng and r€palnnernt by otlror tranraEtorr. In
gencral, a tranraotl,on fLnanced tlrrough 8t provlder an

lnsroucst to th. Eoncy atoak gcnerally avaLtablc tf, tbc
rcol.plent prys tt dnto a credltor acoount, rhlah hc rublequently
tnngfers to NFII lf the drposlt l.r not thur tranlferrod tbcre
rtll ba an addttLon to ttrr nonry rtock whlatr le not rvrl'hblr :

to any ottrer tranrestor, but whloh ttlll reduecg arcdLt avel'labla
frm ttro bank, a palmcnt out of ona overdraft ugcd to roduso
anottrcr leayce srcdlt avallablltty uneltqrcd. lFtlc cffcst of
tlreao transactlonr wtll alro b€ nodlf,led rhcrc ttrrrc arG

dlf,fcrensea betrrean Urc standardg of orcdttrortlrt'rnrg requt red

or betrrusn ttre oarh r€leriyc agalnrt doporlte held by banlse and

nfi.

Ar rl.t-h mncy ltrclf , ttre lnportanec of f Lnanolal crretc
at thr lnacro lcrnl ltaa not ln thelr arpoat af t gtook of
vealttr but Ln theLr relatlon to thc Snyrncntr flwr r rhl.ah lrs
ln any care nacdcd to cxplain changer t n tlrc total rtoeh.
lflratrEver dif feranse lnterctt rater nry makc to lndlvldualr I

agrst prefcrcnoor and portfolLo adJurtocnttr theta dLf,fcrencer
rnult bG traaaablc ttrrough prlrnentr florr lf ttrcy rro to eff,ect
the nal rLdc of aotl.vlty tJrrough ttrc tmnGf-goodr rc!3113 r

Thtr docr not lnpfy that tlre arret arpcot of nonoy or of
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a clatm on mon€y ls of ltttle lmportancer llnce thc troncy

aval.labre at any glven tl,me to partlaular transaotors v1ll
depend dfreetly or lndlreotly on ttrc asset preferenoel of

other tranaactorf t lt lmplLes nerely that tho etrrdy of aaset

eff.ects ttrrough ttre gtock varlablae alona ia not v€ry

trlumtnatLng evsn ln reapect of arcct prefcronecl, lot alonr

ln reapeot of t5elr funpact on eperrdtng. rf ttre cxlstlng worh

on portfollo adJustment wcrs eupplenonted by a n'lr€ adequata

analyslr of ttre tranmkalon mnchanlgni the conJunctlon of the

two ldoas ntght bo vGry fruitful. Indeed, rl,noe tlre analyrl'a

of florrs attachsr importance to thc rcst'ontGg and adJuatncntr

of !.ndlvl,dualc to tha|r aeret conf igngationa r a rtudy of auot
prefersncc at ttrc nloro level ia already Lnpll'od'

In looklng at the traneaetlong flwa in tertst of mon'y-

goodt, noney-debt and gooda-grsdtt axchangGs, lnd ln
dl,ettngu!.rhlng numberg meagured ln slonay ternr frsu thogs

nsarured Ln rcal (phygtcal) tcrms, wc oaPtlrrc the egrentLalr

of ttre aletmntr abrtraet€d for study. But at ttrls polnt wC

nesd to rev€rse the proc€sa ln order to consLdcr brtefly horr

ttre r€Bresentational form of ttrs abstract rtruoturc relatcl to

the actuar econml,c aotlvlty whose rcreoted aepootf lt I'c

intended to rcpresent.

Aakoff (1962) dlrt,lngu!'ahca ttrrcc tlPes of nodalr !t
follmru:

Iagnte I modele rePresenttng the relevant propertLss of thr
real thlng by tlrore prollGrtles tJrsmrelvcg, rLtlr only t trant-
formatron in saare; tlrue tconr.c npdelr rook llkc what tsey

rspr€Eont. For example, road mlPs and aerl'al Photographr

rcpresant drgtancce by drrtancer and rel,atlvc po.ltl'onr by

reLatl.ve poeltl'on8r dlffarlng only wlth rcrpeot to tcalc'
Anotlrer cxanple lr provLdEd by the ttreoretl.oar anaryrlr (tn

rpnsy and banktng texts ) of bank oPGratlonl ln terma of y't-

acsounts r ar.nce actrrar bank opcratl.onc conalet of entrlar to
bookg of a@ount.

4npl-oque: modolg in whl'ch on€ propcrty lg ured to r€pr'tent
anotherI for examplc, colourr or aontoure !|ay ba uaed on a naP
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to rcpr€te1t holghtf on a elldc rule guantitlaa arc rtpr€scntcd
by d1rtances proportJonal to ttrel.r log. Antlogue nodole ln
bydraullE or elcctrleal form have bcen ueed to rlnulata i?acro-

ceonmic flows; ttrs f,low ohartr ln nhlch auah rnodclr lay bc

rGprcrentcd Eay alto thmtelvo; bc urcd dlreetly at aneloguee

aC thc tltuc eEonquLa ralatloD! r

grrnbo.ttg r nodclr ln rrhlch prop.rtlsr ar€ erPFefrcd ayabolloallyt
whorc thr elmbolr roprcrcnt grnntltler ' t$e havr thr tradLtlonal
typc of roatlrmrtl,sel mdole.

One 111y dlrsern almsntr of rtl ttrree tlper tn th€

rtnulatlon mdct undor dLrsnrrLon, Eanractlonr arG r.Pr.trntcd
aa rtoordr of qgantl,tler of goodr dell,vcrrd rnd cums of mn y
pcslvod or pald l rtook varleblor ln general arc traated ll
ontrLce tn bookr o! rccord. oD tho roal ride , thcra I'r thug

txt arplt ott r.prcrcntrtlon o! goodc at goodr, alUrough thr
rtoch verLqblet "lnventoryo Dlry b. tGon cf rcferring not to
the gooda dlrcotly, but to ttut tally or ltrt ol ttrcn (kspt,

Ir tt yire, by an astual telly clcrtl whlah lr hept uP to datc

ro rf to thou r tt rny lnrtant of tfune, tlrc eotual 'rtocl ln
hlndr. lthe stook of flxcd oapl.tal on handr trcatcd ln Grrotly
tbs 3rpj wry ar lmrentor1l in the rlnruletlon nodel, lr tn
praetlce horever on a dt lfcrcnt footLngl ln aatnal lnvcntorTr

of ftrcd oapttal rgutpont Lr ff)t urually krpt, and Urr rraord
keBt bfr a€cosntenta 1r nuoh norc lndtrect and ooDventtonel.

phyrical procrcrrc! o! productton trc not dLreotltz

rcprcrcntrd at all. To the ext nt ttrrt thcy glvo rlrc clthrr
to trenfrotl.ons, ln ttrc forn of lnpute dsltvcrcd end prld lor
rnd firtput rold and Frld forr or to addltionl ol the produocd

goodr to tbe rtoch o11 hand, thoy arc frpftad by th. cfiotllllltl-

pondlng rsordro lllrur the cnentg on thc fretorf floorr ln
rarcbouror and betrrcon lordtng baye arG reprctcntod only to
tlrc arstant ard by ttrc 3rE melna rt tlrey lrc rcpr€frntrd bf
cVrntr tn ttrr lccountnntIs offlce. no thc axtont thtt the

lnttor cvente trry be trlcen ar conrtltutlng an auaroguc ot

rclevant 6[Dcctr of tJre formcr, tho rlnulatlon mdcl my bc

aaGn as rn loonle r€pratcntatlon of ttrr rocountLng 1n1ts$ue

af, ron rf,footr of produntlonr it the pol'nt uhcre thora eflcctr
tnplngc on ttrc cxtarnal flovr.
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8mo trlartr of ttro rnodelr aB G.g. r€rponra asehanlamar [ay
be repretontcd almbollaaLly ln the ordl.nary yay. lfhe alphantmr{o
tlnobolr Ln wht eh tJrc rhole prognma le trrLttcn oonrtLtutc a

r1mbollc roprietentatLsn of sole aapecte of ceonaula astivltyl
thE progl'rarn€ nay altsrnatlvcly bc reduoed to a flor ohartr
whlsh wotrld then conatltute cn analogue of tlre coonorlc pros{itroa
rfrnbollrcd Ln the progrtmnilB.

fhl,r nlxed fonr of roprrsrentation ruggmtr a rrthGr
dlffcrcnt rtatus for ths money and real temr of ttre nodcl.
8lnea thc astual lnyusntr of npnay ln tranractlone r tlrs Eonoy-
dsbt exehugca r and tlrc atooh: of aeretr and ltebtlltLst, r11
conal,ct ln aotucllty of, cntrlet to vart oua bookr ol rcoord or
at learte u for oranple Ln tlrs Gis€ of rour| flow lpDcy
trangaatl,one t of llstr of norrshcr anountr, the rcncy rt da of
tho nodol le Loonl,o, and hcnse correspondr olorely enough to
tlre eventr ln tlre t-dmaln for the rcquirlte ncalurlng opcratlonr
to b. Npprrant. Thc real tldc of the nodal lg norr ranoutd frm
ttrc eventr tt Lr Lntended to rcprsrentr and hanga exhtbltt a
furttror degrce of abgtraotlon t.nherent ln analogrua rsprercntatlon.

Thus to tlrc ertont that ttre nonGy nnaturorcntr Lndiaatcd
by ttre aunuarlllng tdeat of ttre sl,nulatl,on oan tn fast providc
l relLabb barLr fsr traakl,ng the monetary cventr ln the nodrl,
tnau rc Gn hrve romc aonflden€e that when rnoh naatutrcncntt
aro mada Ln tn aetual cconmy ttrey wlll npature rhat tlrc
ttrsoretloal etnrcture callc for than to mGatErE. Iltrat rort of
sontaat tlrey ylll cnable trr to nnkc wi.+Jr tlre rcal flovr roainr
to bo t€€n, but at praaant r. oan errpoot that tomc Lnfornetlon
f,rm the rcal sldc wLlI bs needed properly to Lntcr1lrct tha.
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4. I, Ii{TROiJIJCTII}II

tur tnlttal attopt to devclop the detallcd etrueturc ol
tlrc rcdcl alory tha lines indlcated by tlre dlrsrnrlon of tba
tr)nrtary ncxua rar carrlod aotrtr ray baforc trc nafor Problor
became aplrarent.

It hrd orlglnally bcon tbought that on€o the ionqf elanntr
had bscn o€paratod ont fron tbe real or goodr el,mntr rnd
relatod to tlre trauaationr natrtx, tlre rcal sldc oould bG

dealt vt.tfr ln trrmr of tho ordlnary lnput-outlut rtnoturct
rtryrylmntcd vhere ncocrfarlr by conocptrrell,rationr fru
ortlrodor oapl'tal and productLon tloory, tho olrcnthl plrcc
of Ure nonctaq' ncxuf rould hrnge b€ apparcnt rf lnbflotl'onr
batrren thc rcal and rcnry lLdet.

hwcrr a,r t*ro groocdurcr doflnlng thc opcrafJonf to bo

orrilfee out Bcr€ dlnrclopcd arrd tlre nodsl progrrcrrlvrly rrft'urdt
questl,onl arore on tlro rctl rtdc r?rloh olthor oould not bs

an$r3rcd at r11 ritlrln th6 availn,blo cono€Ptual itJtlrolnrrtr of,

lngut-outputr aipltal trr produotlon thaorl,tl r ff to rhloh th3
anrr€rr pronlded by ttrrrilard rcel tJrcorl,el uGn tc.n Errr ad
rorG to be rrnratlrfaator1r. ltalr neeof.ltrtcd an rqufry lnto
rots arlncts of, t$o real rLde tjrat I hrd not ortglHlly
rcrltrod rculd bs n€osrrraqf , partleularly ooncernf,nt thr
trGabont of ttm. Uhs oonrcqucnt rc-tlrl,nkt'ng nqul'rcd I
gubrtantlal raformulatl.on of ths nodcl and a omplsta rr3-

rriting of ttrc program.r EoGrc)rdcd b'y labeltlng thc n tt
lonnulatlon as 'Dlark 2o.

ltErk I wlll not be dlrcctly dlrsursed, but rcEtlon l,l
bslorr glnar ln aeoount of rono rrajor dtf,floultler forrnd Ln

tlre rtandard, resl theoryr rtrl,le rcstLon f .3 gl,ner t-hr drtrlle
of $terk ? at a Fartlstrlar sttge Ln lte develolnont. I{ltt'h t*tc
obaptcru of ttrtr anqulr:f trc pretsntod l.n rhat I trlro to bc

tha oorrcot logloal ordcr, lt ought to bc nsntlonod tlret ln
rtrl.ct obronology tb€ dmnlolmnt o! Hark I rnd ttrr dksrrlrlon
of l.Z preecdcd and ln rm n1rf galrc rlrc to for ol, tbo t'drer
mntl,oncd cerllatr.
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4,2 PROBLEIYIS Iil REAL SECT0NAL AIIALYSIS

8lnoo tlrs problanr rxantncd Ln tlrte rsctl.on rrolt frcu an

attsryt to urc rtandarrd i,nput-output analyrlr to roprcrent the
ldaae about tirl rlal pao€crral ret out abovc I I rul,teblr LLsIB

bctrreon the dt rcueglon of ohaptcr 3 and thc frarncorkr evallrblc
lrm standard tlrcorT ctn bG prorrl.ded ln that sqrt rt. Wc flret
dlrsurr hor tnput-output analyrfu doals sl,th tho ldee of tlnrl
the rcD.arti.on of Fncy r$d goodr variabLr then rcqulrrr |r

dlrsnralon of hw fuglut-out4trt dealr wltlr tlrr dtnenrlonr of th.
nrnbarr lt ulcr I tlrl,s ln turn raLrcr thr qucrtioa of prt"ntnT or
faetor lnp,ntr. lrhrorrghout ttrlr dlsarrreLon ttra unityl,ng tdce ir
thrt of caoncul,s proolrtcr ar phyllcrl aatlvLtJar oocrrrrtng ovrt
tlrno r

q.21. Ttt.|E AHD CnusnrtoN tH lurentnDusTRY Econonlcs

At roon ar ul rtart thtnhtng Ln terur of phyrlcal proo.l.ct
wc l"mdlrtsly havc to aonrt dar tlre fast that tyPtcrlly the
intrhr of tnput euppll,er and the outrrard deltrrcry of produod
output oo€nr rt lntewals durlag thr pcrlod oved wtrleh *
ptrrctraf€f and rrlor rrc rggrogatorl lnto lnput-output trdfbr. It
Lr alrcady obvl,oua tlrat the rlmrltarroru cguatlonl alryroeoh
eqrlct ly neglectr factr of ttrtr tort.l

Conrldorl for arcaqllo, tlrc basla cgurtlon rrt of lnput-
output analyrll, x r f + rxr rhcre Jr and r rre vretorr af ,
acfpcatlvrly, totrl rnd fLnal output, antd , Lr tfir rl8trlr of,

lntsnlGdlato lnput oefflelrntr. If thc rcqutrltr condltioaa
are nct; ttrlr har rolutJon f - (r-tr-lt, rhlch nry alro bC

crlrrorred ln ttmt of, ttra rcsurfton

t + Ar + ltr t llr + f or + trnr + ...

Uarrally tJrrgc iflo formulctlonr are tafcn !t cqulvehntr *hloh
lavolvea tiat thc rcour8Lon 1r uldontood r! osuP:ylng
coputatlonal tfuR. only and honcc lr ;tnB1y tn altcrnrtlvc ray



165.

of, prodrrclag tlrc tlnslegr eolutlon d,lrretly obtetnable by urLng

tlrc Lnyorla. ltrlg J.r unoxcoptlonabls lf ttrc rolutlon lr
gndsretood nernoly !,n tcmr of an erl,rtanoo tlroorat roletl'nE to
tlre nuncr|cel Brollertlcr of th. rylts, tbur tellLng uf only
trhqg nunbcn aro to appGar ln th€ rolutlon tf tt helpenr to b.
attalnrd by an cqrnauyr not hor, or lndeed r\rtharr thr .ooDollf
utlt actually rrork tn ruah a rry tlat ttt totrltr.d rclgrhtr rnd

volrrncr of goodr produacd ard urcd drrrlng ttre D.rtod agr.. rltb
tlrt ealsulatcd nurbGrr. ff, tbr resurtlon 1r lnt dcd to oartat

a rmantle tntarprctatlorrr ar lsplytng I togrrtnoa of Proocrrcr
throrrgh rhlsh ln ccronmy progrcrler ovtr aalcndrr tinr to lt to
oonvorgr oR ttrc tolutlo$r tJren ttra lndlvldnrl te8!t ol thc
rGtgurtlon nncd to ba drtod.

It t g eppcrcnt tlret thc t Er laf nutt oosur Ln Potnt ot
tlils betrreen tlra tcrrnr la-lr and l"*tr, and gro tbur oonrl'dor
ffo porrlblllt{u r rtttrrr Urr gfme tubtcrtptr rrln forwerd fro
r to tt tr or th.1l truR fonard frm lrr to r. El,thrr oholor
prrrontr Cttttauftlo. rf rG taho th. procrlrlct to rlDs
It + rrG+t+rtrtrr.,.. . then tho toporal rcqusnqr nalor faDtf
fn eetrral t rnf , fn ilret tttr pres.ntrtloa of tn tlnrl dfladr
r gLver rl,re to dcrlved dmandr tr tn Urr lollorlng lprlol'
f,rrrtber dortrrcd fla+rnd3 lry ln tbc nott parlod t ]Q tlrat tlrr
dlepereton of dcrtvcd doandr f,or inputr tntttat d by tlro
drnandr ln tLm t for ftnrl outlrutr t tr Gootrtl tuGoltrlVaty
Ln eubroqgeng ttn intcrnralr. Hrt tlrcn uc hrvl tfir prcbla
ttrat tlrc ttnrl ontput 1 r, lr ruppltrd brf,orc tho out?E3t tro
ottrcr lcotfflr rtt urril lr Lnputs l,n thc produotlon of rs

Itro avellablc lro prodrnatl.onr lDd ro oa throrryh t{rr t.qu.n6or
Ht thnn havo thc addttlonrl tark ol crplaLnlng hott ttrr fnnutr
lr€ provt dad at tlrc tLnor salled f,or.

lf , on tlra otlrcr hrnd, $a trkc thc ;jrlil to run tlr.
Ottrcf wry, lror ! tC + Ift-t + ltt'g-2 + 0r... tban tlrl pfOrflrlOA

of, lrrput ruppllor follwr ttre oorrGct tmPo8rl ordrrltrgr but
thc ro,-crlled "dorl,ved danndr" preoodc Ln ttm ttr. tnlthtcbT
denandr for t frs rhlob thay rrc prcrumd to drrltu. Hb Urur

hrvc ttro additt onal tath oC oxpt"alnlng hou th. prodrrocrr tn
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tl,nes G-t t t-2 €ts. are prellscd to hnor rrtrat rlll bc rcqulred
of th@.

gupcrftolallyl the flrat problsn can ba dcalt rlth narcl'y
by rcgardlng tJrc danandr ar cash ruppllcd Ln tlra fl,rrt I'nrtanoc

out of lrrventory, tJla prcduotl,on of, the amuntr rrgulrod tt
caoh Lntcwal botng undrrtrhrn lor lnventory rcplaanrntr th.
f.nputr Cw ruoh prduatlon boing agrl.n rulryLlcd out oC Lnventcy.
Al v3 rhall lec latorr ttrLg nLrcr fnrtlrrr problan whcn

lnvcntory Lr lndcgurte to rupply tlre requl,tLtc danndr et tlro
tl-6 thcy arc nedcr crd rrygrrtr a rathrr mat arpllolt
struetutrng of denand and lnventoz? Ecrpostct a. I nGoatltrt
aorrd'ltion of t'be vlrbtllty of tho trzfttut ovr&n rhrn ths
nrnerlarl rtnroturc ratt,rflca ttre raathartlcal aondltJonl tor
ttrc er:st rtanoa Of tho rolutlon nentlon d rbonrGo

T11o raoond can bo dcalt rlth by arruming tmc antl'ot'prt'lon
of f tnal dognda r rhloh tlrra ral.rcr tbo grrmtlon of hor tlrc
ryatm bchavc: when dsandr !,re antl.elPttcd rrongllrr or rlrcn

cotrr6stly antlolpetcd doandr aannot phyrl'ortly b€ not.
Certll,nlyr trado oycle theory ruggeatr rathcr rtroryly thlt
any dLver-gclroe lrm th€ f cqulllbrt rn' velula rlll t nd to prodtrcc

rtrong poeJ.tLvc frcdbaoh cffEctr rvry frm tir eolutlon path,'

In tlre satcr tlrorcforc t of an lnput-output nodrl
oongtruatrd fro data on thc proo.trcr o! I marhrt .conflryl,

tlre relatl,on x s f + Lx rnay strnd aa ln Gls post lcctountlt}t
rtrtrent of thc rcrults of rggregatlng ovsr Prrrohr.Gt rnd

lalar, but pnovLder no bar!,r for an anelyale of tbr prooctftt
shosc rorultt rra to aggrcgatedt thur, ln ttrc abr€occ of t
rpccttl,oatlon of tbr rNyr t n rhloh thc aatlvl,tl,cr of tranteoton
aro brorrght tnto eonfor:n!,ty rlth tlrr maoro eolutlonr t.br tcnlt
ln rtrlch ttre nrmerleal rolutlon r r (I-rr-lr I'r lnterpreteblc
alro at rn coonmlc rolutton rcanaLnr fungcnetrablc.

1:bl,s Ls ln a1y oa^oa only tJle bcgtrurlng ol tltt nftt r.
Onsc ttrc dattag of lnBut rqrylLer ln rclatLon to dmandr for
outlrut |s undar grroatloilr furttrrr problus arc relrcd by I
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gplnrldcratlon of rny osr. tanr !,n tio rosurtlon, .lrf. Thir
rtrdr for I oqrhx of eotlvLtlor Ln rhlotr all rcstorr of thr
Goon3nl' ra., by hpltcrtlon, rtntrlteneoutly t'nrrcIvtd. But Ln

praot!.€B r tho prodrrotl.on rott vLtler of oRG crtrbllrbnrnt do tl€t
emonly all ooour togct{rerr productlon talrrr ttncr rnd durlng
ttrc pcrlod Lnnolvrd lnputr nay bo salled at istcnralr drprndtry
on hw tlrey lrr Erod t n produotlonr and fu: i(n tlplr of,

lndurtry outErut k colng of;f tlre produotton Ltnr durlnE th.
sorlr.c o! ttro pcrtod. All crtebll;lnnartr do not ln gcmral
bagtn produotlon et LdcntLorl datrrr Dor aall lor lnputl
togcttror, nor arrgrnent th. lrpply of ralcablc otltFrtt togctfi(l$o

1ftrsr rst groupr of lndurtrlcr nay bc able to Drll thrcugh
gevoral tos:ms ol tno racurat on ln tha tt.nc tlrat lt takor I
rcotor rttlr I langtr prodtrot!.on pcrtod to',,flnlrh ono. fho

conforul,ty of {nput ruppllcr and drnandt nay rsna pilroo b||qy
rell,ener oD lnvrntorl' Ln ordcr to @Itc rl,tlr thrrrc dlftrrr.rilt.t
ln tlnlng.

In gansralr tlrc afuaultancour oq$ttont appreaoh ylcl.dl
ncrcly tlra rlnple tt^nG eohma rl follorr.

solution solution solution solution solution solution

tz tg

At: constant time interval

flhcrc ttre ttne lntrnral At Lr nfrrred to tlrc lndtvtdual
to1a11 of, t]rc r.surrionr t-G. to tlra tntervel bctlilcn lar rnd

tatlr, rattror tlran to thc LnGanal bctrncn iu@clelvu rolutlonr
-lAt ) (I-tt-IyG, and ft+I . ff-t f tlt+I tomo nlrrtnal epprorob

to roonml,o rsnsc Lr nadt r but tt doce not go fer anough and

tlrerc lt no rclron rby tt rhould rtop tlrora. Morcovlrr Gherl

ir inrvttably I trrdenoy to sonf,urc tlrr partod qF.r rhleh drtr
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arc aggrogatod lnto tlrc Gr port rscounttng rohua, wtth tlrc
pertod ov.r rht'oh thc aotual procarrer phytl,oally trtco plaoe.
fn f,rotr l(rno etfort ia ueually nade to reooDollc tht Grc port
rccond wltlr thl astual tLnlng of productlon pcrlodo part1eularly
for longr-pertod rnd s€ronal productlon, but Lt Lr obvlourly
rKtro naanlngful to dlvorec the €x post aggrGgatLon pcrtorl .r-16r
the tt^urt ng of phygloal aotlvlty altogrcther. GLvcn the idoar
of duntlon of ceonqt o actl,vltlt' arrd of the rcqurntlal orderlns
of trrnlrstl'onc f lont rhl,sh nood to ba at lorcd for, tlre roqutred
trJro rohqa Lr urr€ adcqtratery gr€r€ntsd ar foll6ra.
aggregation
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Etrc aotual duratlon of, ttmc ts raBroranted by ttre lcngtCr
of the ltncr rclxrotentlng dlflrrent t1ryec of actlvl,tyl thc
scgu.nttal ordrrlng ls rGpr€rentsd by th. ttn lnrtrnt G t whl,ch
nry b€ fGon lt avmplng oryor tha tlme nrrfaec trm lrft to
rlght. Brrerlz tlm tt Lnplnger on an elffint of rny trannotl,onr
proccts, lt ropretenta the lngtant of tlnc at rtrt oh that
aotlvlty oocurt. Slnec tha tt"re qlmcntr capturd by ttro
sGgucntlal ordertng ato thua rcduced to a llnaar rclatlorr
1t tg DcctGtcary thrt eaoh ln5raet of r sith a prrtJEular
aotlvlty ahc'uld o!ffy to ttre llnoar rcpreccntatJon a tlgnal
r€oordlng tlro tranractor aff oatcd and ttra aotlvl,tlr ogourrlng.

Thl.r enablsr uE to roparate out the aggrogatlon pcrlod
ar a dl.tf,crcnt cort of ttno Latornral Ar, vhloh for aqparabtlttfr
Ls kcpt unlform ln longttr but othenlrc nry bc irbltnrlly

)t
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shoran rttlt reepcot to galendar tlne, No genoral rolatLon
botrcen t and t ts daf,l,nablc r rt nce t tr not LnepcctGd cxcrpt
ln t'arlng of ttrc lnrtantr at whleh emctlrlng of, Lntrrort Lr
happcnl.ng r and tlrr nrrnbcr ot, ruoh lnrtantr r drtormlnrd by ttrc
ilrnbsa of trytngmatt drrrlng I givon aggragatlon prrLod, nrey

varfr. Any pertlanlsr Ar nay horcvor bo ralatrd to t tlrrough
regrrdlnE ttrc oprntloa of, rggr.gatlon ar ltrX.f an aetlvftXt
octoufflng at I particular polnt o! ttna, aad hrrpe rcprercntrblc
tn ttrr ll.nrar ropr.srntatt on of the ttr$ Lnetrnt trytngcnrntr
on tJrr roti,vlthr of tho fyrtm. Thue tlro ulpharfu Lr oD
toqucntlal ordering ratbsr tiun duratlonr ar long ar rc arf
loohl.ag at tb. nagromnmlo Bysten o! f lorr, but trt nay ro11
bc thrt t non orpllolt trcatsrcnt of c*lcnder tlns rtll ncrd
to ontG lnCo nlorocoonsrlcg rt lt tslra to nratsa eontrgt vltlr
the phyrLoal fastr undrrtylng tlrc accoutrtlng analogut.

thlr treatnant of tt,no raller obvLow qrrsrtlodr about
tbe prfunary lnputr - partloularly sapltal, rtrlsh avaLlqblr
thcory door not apprrr to harro gon. lnto, but er eddltlonal
qucltioil rtlI bc rallcd by ths conrlderatlon of dl,nrnrlonr
rc turn tlrrt to that oonrl,dcrrtLon.

4.22 THe .JtHgNs lor,f s oF THE ijuffisEns

The requl.rement thrt w€ murt ba able throughout to
dl.atlngul.ah clearly betwecn numbars etanding for qtrsntttles
of goodr gnd nunborg standing for Bunos of monoy raleer gueetlont
about gtandard lnput-output analyol.e, whlah Ln prlnolple lr
deflned for real trangactlone but ln practLoo Ls bagod on
Dpasurernenta of money traneactl.onr, the tnputs bet ng rneasured

aE purciraa€l and the outputo aa salce. This ambivaloncs of
neanLng 1r generatly re(Egnl,eed3 but lta tmpltcat!,one are not
usually follqred up. An obvlous reason tot thlr ls the vldct-
pread attach,nent to eqplrtclsm, whlch dlctatoa that whcre
meaauring operatl.one epcclfled by theory cannot be oarrlod out
Eurrogqte meaaurqroanta which ara fessible &re used t,nntcad.
one can havq aone alnrcpathy wlth thlc practLee vhenr rt Ln the
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tnealuranent of phyeloal lnputa and outputr, the dlfftoultLea
aro ao grsat. ifl,evartlralees, the gubstttutl.on lr dtfenelble
only tt thc crrrrogatc numbera san b€ adcquatoly connactad
rl.th tbf tcruc of the theoryr dnd rc thcrsforc need fLnt to
oonsldar tlrc probleur Ln tsnna af, the consoptual rtrt1oture
dcfincd for numlrerr rnearured ln phystcal dtmnrlonl.

The guortlong th^at nced to be arhed are rt follwr r

tfl To rhat extent arc the oparatlonr earrLad out on
Lirc purchatea-and-ealea table alco deflnable for
th€ Lnput-out5rut tablc?

(111 To what art€nt Eay genulnely dtnonrlonlete nrmbcrl
be eonetrucltrd from ttrc dtmngtoned nrnbort rltb
rhLch tho tsble bcalna?

(f lf ) Ig ttrs dlffercnc€ betscen prrrehar.f-and-ra1ea (ln
nmr of ncDnsyl anA lnputa-otrtputr (in phytloal
guantltlqg ) r mattcr ol ttre dcflnltton of flrc
EpnGt8ry rtandard only r or 1r rmettrlng norr
funclanantal Lnvolved?

(tvl Het far does ttre monoy dl.rnonrlon ol ilcarurmat'provldc a grnul,nc casape frm ttre lndEx-nutbrr
problen whlch le bonnd to arlre ln uatng phyrical
dlnenrlonr?

An artl,cle by Augurtl.noviscr apporr! to offer romc hclp
ln tackllng ttrere, anrd $G rhall ralate tlrs dlrsurrlon to that
artiele. lf€ fLrrt deft.ne tlre lnput-output rtnrEturc tr follm r

Q (o rn, - <f >D'

E(nrct - <l>r'

! (n ru r (llr'

E (, ,ot t <o>r.

B



l7l.

a 1g the rratrlx of lntrmedlate Lnputs and outputr, rpecttled
with rerpcct to tlrc dlrengLons of ncaiurmnt. f l,r the
matrlr of, flnal dcmarda or gooda eupplled to fl,nat urart r trrd
v ls the vcotor of totat outpute. It Lc evl.dcnt tlrat tn thl.s
struotutre the dLnanglons of measuruent chorsn ara tlrorc in
whtoh output l,a rBcclfl€d I tahLng eaoh reetor I I output aE

rprolfld I'n lt; dtn approprLate unlta r t! lt nlght bc tonl,
galr p kvt-hrs , ete, wrl f,orro ttra vector I , t. €.

ll

Tonr
Galr

t

a

a

Errt-Hrg.

Adoptlng ttro convantl,on ttrat from any rueh a x I ucetor oC

dl'nEnal,onl EAy b. aonrtruotod rn n x n dlagonal rnatrix f,ron
sortretpordtng clcmntar re raperata the dlnenglorred nrmbcre
of, n€arurenent Lnto Urelr two compononte r the unit of nearumnt
belng rhsrsn ln <I>r ard ttrc pure numbara ar abovo, wlth thcrc
ansndmentt we adopt ttrc reual,rrder of Augurtinovlor I notttl,onr

Th€ flr3t l8port nt polnt about tla rtruaturc ar dlot!,nod I

Lr that s clrn rro longcr rcly on thc aoaountlng oonvontlon by I

rhlch th6 oolurn erur yleldl a v.otor ldrntl'eal .491 er, rl !n
thr aorroapopiltng teran of xrrgutlnovlcr I analyltr. Ttrlr lr
tlpllod by thc dcrlgnatlon of a ropant r.t o! dlncnrt onr for 

;

th. cle$ntr ln !, thc prln|ry lnput nrtrlr. ft la ttro
lntontlon hor. t'o oonvcy that prtnerlz lnputr arc rneuurod ln
illmarlonr approprlats to th€ typc! of Lnput, not Ln output
dlnnrl,oar. Tlrlr lr obvlourly nosctury Lt yo arc to r.trln
any oonoapt of €.9. labout produo tlvl ty r llncc thrt oono.pt
regulrcr us to Urlnk of output prr untt of lnput, uhl,oh
o.nrFt be dono lf tie unlt of Laput !.t thc unl,t ol output.

8ut r oven for thoro roltt{ocr rhorc elencntr 116 deflncd
ln unttt of ouq)ut, solunn runa aro not detlneble. By

oonetrnotlon t Bt I tr - y, llnco y 1r daf,lned ar thc lrn ol
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intemarllate plue flnal goods gold.
Lnto ttre dlncnsl,oned nugrbetrg, for

Thlg ldentlty sarrl.er ovar

9r+5r - <l>a1 *<l>trr - <I>v - g (tbt

Thc oparatlon i.! nuy b€ oerrLed out on the lturq numbert, but
ttg 1g geilantl,aally rurlnterpretable ln rny ray tJrat rnakae
eaonmda rante unlesr !, le defined ar Fl>, vtrlah rould
obvlourly bo lnoonsl,etent. If rrB yarc to adopt ttre detlnltLon
of 2 ln lnput rattrer ttran output terng, tlran I.g would ba
ncanl,ngful but t rl'nllar problem vstrld arLre for lt.

Thue AugurLltpvlsa' (2) carurot b€ daflncd lt thc mmantlo
lntcrpratatlon ir requLrodr although IrE oan alrayr bc dsf,tnod
for ttro purc nunbara, As L bar been rpcolf,lsd hcrer Eot only
nould a slnLlar problon ariso rl"ttr lrZ, but lt Lg hardly lt|rcly
that tha nqu!,red ldcnttty, tlD + rsr r e)t rould hold orren
f,or tbc Pnrc nrnbcn rl,nae the Esarurcmntc of ths olmntr
of I arc oonoelvcd ln dl-nenal,ons epproprlata to tlrc prLaarfr
Lnputrr 18 c.gr nitxr-houn of labourt orrr unl,tr oC sapl,tal routd
prcrent probl,ennc, but the ldoa lc oonvayed by $rtnktng l.n tcrnr
of, machl,n€-hou,rc r rcre-dayt ctc. If ttro purG nunbcrt re;ultlng
frm tJrccc Enrlumnonta rretre put lnto balanse-lhcet fonn ttrara
1r no rGason rhy the lrrput rlde t l.B + I)tr should bc equrl to
the output alda t D1 r. Itl, etnec ths requlred balanclng rcrldual
Le not deflned.

The uao of ttro accountl.ng balansr of purctrarar and rahr
t r tlrsreforc erucial to Augnrrtt novl,er t analyrl,s in rcrpcct of
the dinpnrlonlerr relatlon ltt + Irtr r er t and ttre trtc of a
o<lulon (doll,er' dtncnrl,on for all elemcntr Ln ell array! Lr
rrpccftary for the derl,vatl.on of l.D + tor - s) thorefror.

What r thcn rould b€ retaLned of ttre eurtounarlt analyrl,e lf,
ldontlty (1) Le deflncd but ldentlty (?l Lr droppcd? Ifo orn
rrlte dl.nonrloncd vonlone of (3a) arrd (3bl r

-tt+-!(1z)'-
- - -

<l >t< l>-rcrr-I
<l>t(rzt-talt-r
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tttting th. dlnanrl,onlcrr sonrtnrotc to o(Errlpond r

!*'
r;t'

On I rtnlt.ar er$mnt to
aad t$ur (lel fu rylttrout

.f,
!-

Z+'

ttne t+ Lr
t! u.; tur
tJrs output
rcnld rtrs
outlnrt,

<l>l*<r>-l (rol

.gt-lg -.rr-r.l>-l.ltl - i (ldt

t;Irat consrralng lt rrg 1r rrslrrdrll'
dlnanrlonod cgulual,cnt.

*gn-l!

-tt(t) -

- (rr>-r(l>-tcl>r - t (adt

- (c)f(vt-t41;-l - <a}'+(l'-I
(scl

a dlurnrlonrd netrlr of prlnrtl trylut oorfttolcntr r

ror of r sontrl,nrd l"rbour t nprrEr (tn nrn-hourrt and
of tln Jta rstor v.ro nounrrd ln tonr, thcn Z*tr,
Uro lrbfirr Lnput ln Drn-houtr pcr torr of tcotor t't

-

-

+
D
-

-tr <lr> -l <(llll>-r<lrr
<Ftr-l.l>-rcl>r - i (tdt

: Dl t ro thrt rubrtl.tuttngl

(6€l

hltJrough gl ts not dlnrnrlonlcro, !+t
into (lbl w. obtaln

glv+EI - g,

rhrnsr Et - (I-Z+ l!, and r dl,marfonrd d$dvahnt (?ol oan br
rrttten for (?al tf, the lnvorn fu drtlnablc. to ruur. thrt
tlr Eerhtnr-8lmn oondltlonrf aa! nct for tlrr dtnenrlonletr
Dtnbar! l*t ro that tho rertor r + t+ + t+r t ..r + ttt + rr.
sortvrrgu to th. llnlt (t-Dll-t.

In th,c oarr tlrat r+r har tlrr dlncnrlonr of $, t.G.

gtt I tl>llt.lr-t,
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t+r+l a <l>l*<l>-r<l>t+r<r>-r - <l>g+r*l*lr-tr,

Thl'r otlo holdg for r - t , arrd to for all tcrrnt of ttre eatrl,ar,
ao tbat r + !* + g+t r .., !+o + .. f can bc nrLttan rl
<l><l>-r + <l>l*<l>-r +.r>irlalt-l +.oo + <l>g+t(l>-r r ..o
rtrlah Eonyorgrr to thr ttntt, (l> (t-Dlr-t(lp-tr rhl.sh nay b.
rrl,ttcn ar

[{l}-r l 
-r (r- t+ r-r<lr-t - (<l> (t-t+ t<l}-r }-r

fr-(I)^r*<lr-I t'l - (r-$ l't

Thue I

and, *rlttng glr

rc tr-rrttt (7c1 ln ilra

-l(l'211 -Et - g

Jt-g+ ,- I

forrn

(7ol

leol

(ealc+!r ) z

Ervlng prohtbitcd (21 , ttrrn ur eennot dhrl,vs dtrartoaal
oeul'vElcatr for (6bl and (7b) r and oonrGgu.atly lor (gbt end
(9U1 . 8l.nsr oqrdvalcnts for (|et and (gbl lrg crEltrdcd, .o
rrc rqutYrlcntr for (fOal and (10b1 . Thrrr nolttror g+r+ nor
+.)gg ean be dctl,rndr and rlnec th. point of tbe artlelG'r nrln
ergruant tt to relatc thsrc Urr enrlyel.r sannot be pnrrurd
f,urttrcr.

llr Ery aca attrnpt rnftrcar to th. gucrtl.onr atkod abovl.

(1) Itr buic rclatlon x r f + rr esntlnrrm to hold lor
dtn nrtoned lngut-output trblsr apeclttGd ar abovrl
rnd tlo rolutLon t - ff-r;-& l" mrnlnglul ln
dl.mnrloacd f,orn. lflrlle ra eannot Eoin! dlroctly to
a ralrtton brtrrcrn Lnputr and tnrtpute by oonrtnstlng
Z+2*8 and tE, I moenlngf,ul rolatJon stn bc oonrtsuotcd
to ffuld prhery Lnput rcgulrucntr for rny glvcn
rarry, i, of ftrnl outputr. Ehf mqulrcd totel
outputr lt€ g!,vcn by i - g+!r, rhanoc a . f+i
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r (oltt<l>-rcl>9 r <u>r*?, vh!,oh yleldc tlrs rerult
€*Prcfeed Ln ttra rcgulred prlnary lnput dinenslonr.
Tlre roeLndcr of t$a operattone defimd f,or ttre
rscounttng tdcnttty do not appoar to guwivc ln any
mrnlngful ury ln dtncnrlonod form.

(11I 8trm dlmnrlonlaru nunberu nay be oonrtruetcdr lf
o.9. E' E.td t, but tbssc do not rohtc to anyttrl.nE
uref,ul ln thr nbranec of tfic darlvatlonr frm thcr
tor rhtclr ttrsy rer€ aonrtauatorl. wl ray alro, for
rcrt PurForGr r prefer Ln thlg oontert to dcrl wi,tlr
t}r dlnenrtoned nuubuc, rrtrish rpt only plr a DorG
urotul pert anelytloally but alro orrry mrnLngful
I'ntrr;rrctatlonr in tlelr ffrr rlght. ft ir not olmr
that g+ wtll l,n faot b€ rclled on Lf , rr tlrc tbandon-
mnt of a rfunulttneour cquetl,onr apptoroh ruggt.tr,
tt lg op€rctlonl of tho f,orrn

g+Gg+r$r

thnt 1111 bo nor€ lryortant, In tlrlr oaro r tlrr
tclantttat (rb! rl,ll rclatr b ttro .r port reoord of
rotivl,tler ovor rilF eggrcgatlon porlod a?, .o tlrat
lf (gsl 1r urcd at al,l. it rould b€ only u a rn.rnr of
obccklng tto proacdur€s by whletr Z rnd I rcrc drrLved.
It Lr atrlparcnt ttrat onoe wo drop ths losounttng
Ldrntlty ths barir of nealuramont of thc au6.rt
lnrortsd tn I bccqrer snro lqrortantr and rc cunlnc
thrt Ln rcotlon l.23 bclow.

(fffl rhe deflnltlon of a rcnetary rtandart, proyldlng a
trnlfonr dincnrl,on of, BGarurenaDtr rculd lalcc ronro
of tbr sntjtt.t fornrcd frm lr2, $rE and lrt er
totals of, upnsy erptrrdlturcr on cartat n lrbrctr of
iruruts rnd outputrl ttrlr alons rrould not, honcyca;
r63suo ldantlty (21 rhlch ls dependcnt dlrcctty on
tho acacluntlng ldentlty. Ttra guoetlonr ultlnately,
lr rhcttrca tha $on y expcndLtrrree oonrtitutr tn

l+'
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assurtte Eratur€ of tha real lnputt and outputr I rnd
ttrlg qucation has to be an3r|ared befora lt can b.
hnown what olreratl,ons lre adnrfurtble. xt therefora
preoadce the argrunGnt6 vhLoh supporta the conclurlons
that "th€ routput aFproechr nodrl axErarrod in varue
to8tnr ts Lndcpandent. st the prloc and valuet1on ryrtcnr r
and tbat "in thc t lnput approach I npdrl ttrr rat{or
bctrraen tno typer of Lnputa urod tn tro abrorbtng
gestorr rro lndcpendcnt of ttrc prl,oa and naruetion
lyltsrt | .

To the extrnt that gucrtioDt about tho prlar rd
valnatt'on lyttcmt arlte frm purohating porer parttt1;
I'n l,ntcrnati'onel end lntcrtamporel oqrargonr, tba;1
thr drflnltl'on of rn epproprlata aoncta{f stanlerd
vpuld rufticc to deal wlth ttra. But tf tlrc gumtlont
aro Fotr€ fundrnantrlly a nettcrcf ttrr barlr of
valuatl(rr, 1.o. of ttrt rclatlon bctrraon ttrc 

'|orr3yrerlurot ln tcrnr of tlre nnnttary rttndrrd and the
recl rriatures ln tetmg of the teehnlcally-dcter:nl,Drd
lrhyrlcel rcqulromentr of prodrrotLony tlren tugurtl,aomlor I

sonstnr' te dcpcnd upon a pr{or aad lndcprndont
rlttlamant of thorc gucrttonr and crnnot offcr a rry
rourd ttrsn.

(tv) Thc I'ndcx nrmbcr problem crrn tlrnr t e rasn to havr tilo
elments. The fLrrt t r soncerncd rltlr addlng up
tnomcnerlaabler; 1.e. tlrr opcretlone ta Godfr lrlt
the raoond ir ooncerned wl,th the funotort of nelrur@nt.

Conrtder tlre upnsy sutut 9t r f,ptt{rl. Ttrr ohoLce
of r rn lt obvlorrrly a roatter of rhat lr to br nerfuredr
ln ta.rrr€ of rlrat oharastcrrgtr,sr rrc ragul,red of thr
tlrcorctl.cal tcrn. Notr, rf tho furrctorr relectrd for
B€aluring tlrc {t* rrc barcd upon ttra taehnl.oal
chareeterlstloc tnportant for prodrrrrtlonr rnd tf ttro
rclghtr attlchod to them for eumrlngl ttrc gtf, lro
oorrcctly choren, ttren ttra produotlon fwration ln
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nonoy terms Prs(f t o t*(p1tet 
,e,l , (t r I,? 1,..8)

dlffcrg from the funotlon exllrcsrsd t n phycleal tcnmr
only by EoEn€ sonstar:t arl,el,ng frm changrr Ln tlre valus
of, Eon.y tn rhtolr ttre p t* Brc nrtlrurcd, and thfs Lr
dealt vlth adcqrrately by approprlate choloa of
dsflator. In thle Er!€, tlrc opcratl,on D.! 1r r
leglttmetc ilry of gcttlng round the tnablllty dlrcotly
to perfone 2r l, and tlre de flated noncy tutBr rerultlng
are abls to ba oonrtrued tr rnsaturer of tJrc 'tratIt
aggrogatcr. 8ut rupporlng thtt ttre rcR.y lmt atro
all that stn bc obacrvcd? lttrat Lt, rup;rora tlrat rhat
Ls aotually marured ln thc flrrt trnstanee Lr I h, end
thrt nclthcr ttre I t* nor ttra I tX atro knorn? Or thrt
datr ney bo eollaotod on ;om{B prlecr and guentJtler,
but that t$c productl.on f,unatton tg not Jrwa, and
thr relevant eharactrrlsttoe of tlrc phyrtcal e@pon ntr
of tlre argun€nta of ttre prodrrctlon functl,on ar. not
knorrn? Both of thcrc eaacr rcducc to tlra lrne rrrult,
cl,noe ttro analycl,r hag no baalr to cn41ur.re bcyond I k.

In thlc oaie, trro patho atre oFGn. llhe fl.nt lr
to def,late the rrcney nmr I r la ordsr to aorrcct f,or
varLations l,n ths unLt ol non€y dlnonrlon, but tnrtaa{
of treatlng tlrc reeult as 'real" cntl.ticr to rcgatrdl
tbem attll as nonay suma. lFhug D+ would br lntlr-
protable only aE l"ndlaattng the proportl.onnts
expendltr.rrs on Lnputs r Dot ttre tsohnlcalty-derl,vcd
lnput cocfflalentg. si$llarlyn lt rculd not be
poarl-ble to dcrLve g+i Srprora.d ln rrqulred nanhour
lnput, but only rli ar a ltrtment of feator
cqrend"ltrrrcr requl-rcd out ol gl.vcn total ralol
rccrl.ptt. Ehe aceountlng ldeatltry would obvLouely
be applloable hore.

lltrc second path J,s to rupporo, by rhat nurt
undtr the oirsumrtanoer bo a blfud act of f,at Ur r

tbrt ttra nonay runa acturlly paid ovor tre I god
nslture of what, lf one hsd boen eblo to atart fro
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a rpeolf,leatlon'of thc roquLrtt fwrotse and
oggrGgatlon wrlEhtr, on€ rould hrvg arrlvrd tt.
Gl,vrn thlc aot of faLthr ro objoctloa ls ralrsd to
rcgerdtng ttre rsrult of daflatlon aa a aorture ol
thc rcal lnpute. Efhorc ti. renay ttsE potd out arG

detcmlncd by ths prs(f.rrcf of a nartct oeonouyt
t?.1.r trlttnrtcly rcduaec to thc vell,drtlon of tht r
lntcrpratatLon by an appcal to tba Rlcerdlan rQtl-
crohangra eqnlltbrlurar rDd eddlng to thtr tho
Rlsrrdlan baeir of velrrctlon of l,aboru Lnnut t
dlrcot [nth to ttrc AugurtlnovLer tnput-ontput anrllrlr
Lr olreno

It l,r rlraye grurl.blc to eomtruetr o[ rflG ruoh
baalr 1 tr r5nol.al oar6 af f,ollorr r

IF r€ rrrtrLet tlrc vGetors rt ol Lnputr to rcll-
dcftnod prodtratl.on functlons r contlnuour ln thc rl ,
ro Urat tbo vestor aJ, outputr nl,ght, bG rrLttcn r ; I F i
(t - lr2r.,.erl.

Al{D If nt add alro tho
Ltrnrr homganour r te that

ADID IF rG acld furthcr

Fartrtotlon that tha g arG
g - \(9, ..311 .rt
tho nrtrl,ctlon tlrat

(trt r lrlt.ttD)

vrlld
otlrcr

no
arrived

\-
,,,

TEEIII

,,,
lrInr,

y - kf, fprrr l

t{ith thcso reetrl.otl.onn tlre 99g! of output I'r c
nerauro of, ttre qEnurt of mtput. Therc Dry bc
ruah cpeolal ctaiGt, but euoh caeos ErG olcarly
uattrmatical suriose only. Ccttalnlf tJrrrc lr
rcrron to ruplloso that tlra brl'rnatag resldurlc
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at ln praotlce crn be Jurttllod on any rugh grorr,nde ,
and ttrc aocounttng tdentity ir dcnold of nconmlo
rtgntft otncc.

fn UNG genonl sara , Lf thc {It entcrtng lnto
the tlsr fr rtrG rneanlngful thcn ttrrlr noanlng darl,ver
3rm, ttrelr connfctt on wlth ptodrrctlon proccrfcs t rn
lnput of r gallonr of ntlk ls not tho aena lreuutro
at rn input of g lbs. of buttsrfat, and tt 1r no
acEtdent that ttrc prcparol,ng rorkr u€qfurG tlrarc
lnputr d,tfforently aaeordlng to vhsthcr tlrs rcgnlrod
mrtput te vhole nllh for torrr ;upply or buttrr, ohllro
ctc. ?lhat lr tbe rpproprt ate funotc ln rtrloh to
malura car outprtlT !{o crn, for cxrryrrrl naaruaa
tlre output of clectrLs drllla ln ntlrbsrt of naolrl,ncr,
hcrcporcr rrtl,ng ctc. Conrldarr rty, tlrc rwl,ng of
tno $rper of drlrr into orx! output fLgurc r fnppotr
that yG hava 800 drllle of thp e 920 and ?00 drlltr
of thp 0 930.

fhcrc can bG lEqtr€grtqd a8 clthcr l,000 drlllr
or 300 hp. $lnse th6 value rtm La tlrc f!D., tlra
uggregEtion !.n valua torilcs ir tlrur 800 0 *20 + 200
€ 930r olr t00 hp 0 980 + 100 hp e $60. Eut tlrcrc
ttto formulati,onr arc not rtnply dlffennt yayr of
eaytng ttrc arnr thlng. 'lBbey oftcr us a grnulnc ohol,ee
botreen t$o nutually crclurlna ldclr of rhat arG th.
rel.svant ard olgnlf,Laant aapcct! of oootmLo astlvlt1l
for tfio purllose at hrnd; ttrc usurl prratl,oc of
lgnorl,ng ttrlr d.tfflotrlty altogcttrqr 1r rvLdcnoc not
of ttre auporl,or narit of rggrregatt on ln valuc trrmt
but rathcr of I.ts pofl€r of obfurortlon.

The mrc fast thatr onGo Urc
bson dstannlnsd, any trrlcctlon of
oomb!.ne to glnc tlre tnnc rasult,
altarnativc o'r, qI !*, altcrnatlve
ro that

Eonoy rnr E* htr
the frl* and ptt nut

ao tlat for any
prlcer r*tirt bG tound

I

\,
I
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dar trot rrlrr th. sholac o! Urr gtt lorr tlgatfl,ornt.
lllrr fryortrnoc of f.hll polnt ornnot bo wrntrtcd,
It th. rrel verlabbr drty nururcnt thln tlrtrr Lr
Do trarlblo nuurt ry oprnttm ln trnr of rhlsb
obmwrbla oounlrrputr f,or th. rcal vrrlrbLf la thr
thrcft orn b. A.find, rhtoh rwrly rtadlrr thr rlrl
rldr of, monnlo proo.rf.r lrytmtrrbt to obrarvrtloa
rnd dmorlptlon. tlorrovtrr lrllnn to Ilnd rrentngftI
tunctpn for tbc nrl t tlr D.ocrfully lryltm elro
I trllun to ltDC rtr raonmlqlly nranlnglul berir ol
rggr gatlon l,n vrluc Cl,nilloarr fc hfi ellr rr ryrrl
aranfaEfblly of thc prl,oe prr unlt o! t nput c ouGnut
lf rtr elnot drttnr Eernfntlully th. -nlt oJ fuqlut
or outguGt

tfrw rf,gr.f,rtlon tn vrlue trrrr only g.tf md
tln nlmr put oC tbr lnds-mtnbcr probbn; [.t. thrt
coao.r!.d rlth thr rutr ltg. lt l,r rttll d.p.Ddrat
tor tt nrnluf on I ntfifrctory tntapa.trtl€'a o!
tlto rlsatr 2tt rturl vlrso tlrr JU rrt nrmurcd;
ln tha llnt lnrtrnot, Ir mn y ltnr of th. ttp. tu,
tlrrn thd.r @Defr 1r drprndrnt m I prcD.t
oboloo ol th. r'r rntarlng lnto thmr EDJI rrrrr
In r.rpost of latrrar4trtr tryrutr end mQntr thc.
lr probrbly lrrr oclrlon lor Gonorrar rtnor the ftnr
rqrylytng drtr torr lffe tndurtrtrf Produotlon
rtrtlrtlorr ray' bf tupportd to hna rhf thry rrat
thr tnlntr rnd bor ttcy eatrr lnto tlrr prudrntlou
i8€crro thlr docr not dlrpom of tbr nrtt r, for
tf tb. Inrodnotlon lunatloof lro rueh tbrt lnputr
bwr to be odtn d tn rpoolllo propctlonr th.E
narlcrt lrfirt !rr!r rtltet thatr nlrtlvc prlor. Oo

tlro othrr hrnd, Itr.d preortlolr rould r*r the
trshnlarl oablnrtloar urirr to rrlvr rt dtrrotly
tlrmgU !G vpln lnd.r. hrt $hrt sra bf nll of
th. prturf or trotor tnputrr l.o. tlr oilEoarat.
ol Zt
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4.23 hpITAL tlr lrPur-ftirnur Altntvsts

tlhr oonoept ol *aapl,tel trgrutt' l,r not rt all ucll-drfl,neC
ln thr throryr and Le grn.Ertly no norr thrn I hrry oonfl"atlon
of rcvrnl $rlt dlrtimt ldeer. lr th. ndrl le g.n a,rlty
@mtnat l end lr t*rr drtr put lnto lt 1r varloruly Lntcrpntod
ln t rlr of th. Dd.l, lt lcomr $rtt tryottlbf. to rqnntr
ont tbo lollalng ntlrrr lnportrnt oqroptr I

fal Ib. oepltrt rtosk aotnally Gplolrd rt rny ono 3ln
bgl I gt ven tlotor.

fbl 'l[bt olf,frr.D€t bcturen tlo orpltrt .toot rhloh I
glvon otgnt roqu{nt and thrt uhloh Lr retnally
ulld.

(ol lbo catlrcly dlffucnt dotrton prrtodt nqntr.d
$rp.otlvoly to mt r llrtlrl ol outputr looorting to
surrnt trrgrtr, rtUrtn thr oapaotty of thr cpl,trlt
alrd to nrlrc rsbetratl,al drrngrcr Ln tbc arpltal rtoct
Ltrtlf,.

ldl lh. coorpt ol 'lngutr o! orpltrl', lt rnllr rbtcb
rotrLd srrqf tlrc ttn nurrnt oontrotrGloo lt 't a$rtr
o! ntrrhlt.

(ol Ito oouorpt, d.fl.nrd teahnfarlly, of ttrr tlogrth o(
thr pclod of, produotl.on" r

Ecrc tbo rotnral n@err urcd ln '+l[llrtcal' rrrrt lrc
tbr rctrtuntlng rrrldur,lr pr.r.rvtng thr rrguirrd product-
r$rurttm ldrntltt, tlolr conteot rlth rn, l of thmr ooacAltr
bcscr drotdrdly tlnuoul. 81nc nnb nrnbon do mt ot r
oonnrot vlt$ roturl feator peyrrntr tor orpltrl trAlutr, ticy
ornnt bo rrvrd by thc ultlnrtr nrort of trrntt ng all prynrntr
tor f.ulnltf lr dtroat D.arttrlt -' vrlldrtrd ry tbo Rl,orrdfrn/
lfatnrtan tnrrvorl - oC tastor lneutr, tlhllr oil rry hrvr
oond.drrabt ryqnthy rltb thore pngnrtlrtr rho urr tlrc .r port
rooountlngr fitr lor rant of rafttrl,ag brttrr, I't t r olrer thrt
th. oataot that Lnput-outp[t enalyrLr ta ttr ururl logr orrr
ErlE ;tth capttal and produotlon thesfr lr oc{tllglble. l9rn
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lt rr rcr to filtggurt t[. r€mtlag nrldnrl, rl,t:bmt, mh
Iurtfllsrtlmr lr rotf,rl lnlnrntr tor th. feotorr erliltrtr rnll
ffi rlth c*ttrl ra! profwela tb.ory srrtrl hrrr tD
rrrn qlltr d.fl.alt nrd.ctlml 6 ttL rtholr rrra thc prtofi
of profsttm tc rhls thr 106.1 1r irttfrr0.

![b. apftrl-ctfrt rrtlo t nearrflll d.Ih.d ln runf
tru, ry rffiot, lt ohrcrrbl. r6|sh L. rsCilrlft rnmrl
fr the c Drt bo*, rrGrra to or$l,trf lc th. prrlol ol
rgglrfrllm, rfil& td brrr !o rrcrrtrt-Erbf. donraatl.o r1S
rlthc Co rhrsGelaarlr rtte d art*l 6 th.tr DEry cr;ll,trlt
G th. @ tlrtrnfril 1fi1nfcll orpttrl*atpt ntlor
Itr lnutlcrr thlr rr port earut,lef nrl,{nrt bm b do tb.
f,a!,l,wtsfl Jobr r

tlt to prtfi I rcqfltrl glritl.rclrnt'l Inlad lE lh.
tq|Etrtlm to tEoyide r ffirr fc 'orpl,trlr rry}lt
tg tbr cqctrC ortptr

(lfl tc lgwfdr l nrra. oI 'orpltrl rergn'r

|lffl to frwtdr r r.lua. oil rnptbl @'1 bgrh
to oD*ltr r. I mrtnlnt ln tha r!frt, arr n t[.
altnt lffirl tbrt crn br rutrbrC rlttr l ttrrn
crpltrlt rtoot,r rd to qlllrGr ls I lor|rc run rr r$
ugrrlt, ln tlrlrtrmt fbnstlfl.

Ill lbr pcrlod unrr rhloh CBtr 1r rTgrr,lntrrf lr dlru
lrbltrrnll|rr trr1 rfirC rmatr rlnt b th. ln trbl,rye fr
t rrr oI rnnrl mltlry rrctrl tbm rr rr. Icud b
rilu tfrt rll prodrctlcn esfofr tMilct |D mry
@ to tba rrn oholm of srldrr tlttr tt th.
prlcd cf rigsqrt|'fr lr lsrtrrr rbmrn ronrCfry to .fl
rffi'ffi prl,od, th.o tL Dabf lr I U,tttr
lrrr mtrlrtlrn bEC t rtltl rGt.ot tD S. D*rmnpattl"o
tbrt rll rcttvltlil fa th..ffiilIF orn ndnlly bo @r
rt srt I o€rryrtry th. rIr rrlttb oJ tls, bEt rtro ..
rtrrt&g rd lfdrhfng rt ldutlorl Inlttrl rld trnfnrf lrttrr
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BrgrrAhg nrodtrct!.on lr crrcntlally I nrttrr of rpplylng
phyrlorl tnnrfEnetlonr to riu naterlelt tn ordrr to rult trhl
to fl'nrl uttr r rl drrr oa im tnltlal ldrar lra Ctcnaryr t

"Ihl comrpt of, prodnotlon m ttrr rpplloetlon ol cnslgry
to nrtcrlrlr Ldr to c dlvlrlcr of roonalo l;rputr eessdfns
to tbrlr tcohnoloElorl f,ruratloru The butc dlrtLnctl,on tr
boHron laputr rhlslr forn Frrt of tbo ftnal produot (nrtrrtrbt
rDd thom rhtoh do rrot, (rwlelrl...th. natcrtrl lnputr trtollvr'
.nrtgy rhllr th. ao*wioo tnputr lq4lly lt. Ihe tatter rlll b.
arllrd I gstaeesirrgr feetorr | .,

iElo€.rairy f,rcton nly henr qro of thrcr tunotlont r to
rt|xtftly onGrgyl to tnnrforD thr .nrrgy uhtdh hu hcon rqrpllc0
lnto rrctbrr tonl G to oontruL tlrr prcofrJ.r

'Prooorl vrrlrblm t nsldc botlr tie quanttty of rn tnput
c outpnt, and tgr otlrrr dtmnrloDr c rgnrlltl,olf .'

tot our ptlrpflof y. dul,gnatr aetrrlrlr rnd fnrl rorrrilt
l! rlntrtudtrtrf l4nrtrr rnd rqtrlpcrat rnd lrb€ur lr tho
rpcl"rrqrr LnSnrtr lrm rorgltrlf rnd rlrbmr toEotf . Sl,norr ll
Un dt*rumloa tn chrptrr t Lndlort d, th. eoturl pfinlcrl
paos.rrot rtll rct h.r. b. srrpr.mntrt 7 *! rhrll not try to
lnmlcrtc t$r anLn onrtmatr frc Chrnrry. It 1r, houlrnrr,
Das.tfrry to drttnr th. regnlrlt trrnr lnGo thr oso.pturl
Itrutrrrc LC ths rrqro thcery lr to lriatrln ooateot rltlr tb
nlso thmryr prrtlorrhrly ln rorpat of th. rcoordlag ol
prlnrgfr fuputr rrd ln ru1mt oI thc qrrntl,oa of phflorl
ooortnlatr oD prodrctlon. rcrpLtrl', thra, rty brvt lalr of
th. 'qnrlltlort of rhor rrLghtl hcar;lorr, rpcdp tlloratt
orynolty .to. ,|nll of Urur qraalltlup rhlsh rurr 1r rpt)aoprhtrr
lrXt br d.ftmd rt the rttrlbst ult{t r..Irrct to rtrlcb th. unltr
rrl rl{rlr.d to b. (rufflolmtlyl houogrDmt rt thln I givmr
mstorp thur drttnlng tlr fwtor oC !f,m.rmat la ttr tlnt
lnrttDccr

r. nfl dlrtt ngut rh ra cntl,nly dltforcnt eonorptr tbrt
oC rgrodwtlon crproitlft, ar toltom. rt 1r rradrrtt.od tbat
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roBe phyrioal quaU,tf tf to bo rought ln rcrprct of rh!,oh t atrr-
rcctoral neterLal lnputr aad outputr nry bo trkcn Ir h66gcp.ogr,
tbur oonrtltutl,ag tbc bul.e of, thatr ncaturoant ln phyatoal
dtssfl'onr. Drtlnlng abo I tlm dlnntlsr (rhloh r. Uro
dllqrrrlon 1$ l.al tdloatdl rould rc6ln a corccpt of
rduretlonf fun ntsnoroooontort tbcn I rproduatlm caprottlft
brr thr tomr ltllzrtcl un!.t r tln unltr tt ue nlght rFrf
ofr srTe r ! pro0uotlon sepecttlr ol, f! tonr Fr dlytp rbtsh lr
obrrly cqulvalaatr lr l marur'r of rproduotlqr oqnoltyt, to
| 6 [r toDt Fir 6-day rrrar | , rD srrh a tlctlura r the ohol,oo oc,
t'ln prrlo{ in shlsh tproduotl,on crpaoitf t t to b. .rprtrt;1d
1r ffi'o||$ rrbltrlrtr Ehrrc lr, borrvlrs rt h5t lor r6a1
tyDr' of Prodsntr e alilt tn rhlctr thrrc Lr I nln|.uu tl"r
gortod f(|t r*tldf lt t1 acealngtul to daltnr rprodwttoa oeproltf ',
Ilbll b nort cuLly r.rn ln oae.-otE, surtdtrtlt Frolrotrr lr
c.9. lEs[l|nd Ecrbour Ertdgr. thllor tf tbtr trlrr t00 dr1rr to
oonrtGu,at rD! rnrgtr u{r Orrr c$trrrr tbr rproduotlm Orprcl,try,
of tb. lrbour rnd orpttal urfd lr VIOO Auafland Errbour Brldgcr
p.r dryr tbte lr not nutlolrrly mutngfull olcrrlyr ilr rrlt
dillgHtc tb. tinrl,od ol prudwtlonr of l.f,.D. rf t00 defr rt
the rfnbtn prrtod of tl,rr fc $lloh tlro fprodwtlon oqnolg.
ny b. nrntagf,rrlly Crflntd.

I! tbtr GlrGp thc soaccpt of |ocqllct d outputf ll
unrgUroad. In tuclr I orfor tlrr dalnu tln prrlod lr
olcarly Ocltarbb rf tbrt for rblctr r glrra rrcunt of, cgntpnt
1r ttod IlPr l.o. actttcal to tlc produotlon oI I glvra mt1ntl
trm rht€h tt crnnot b. dlrrcrtrd nl,ttrout forgolng tlrr m{nt.
ID toD lndurtrhtr rrrqrlcr ur orry to ttndr la agrloulu nr
Um! u|oA tc I putteubr erop ll gl'cA up in thr groduotloa
of Girt orop durlsg thc FrtoC bcEcen rolng rd hrwurttafll
ln agrrl,of r tlrr kltnr rrr omlttrd to partlofrr brtdir tor
tbr durrtl'on of tbr Il,rlng Droe.mo tr long ar tb. pro&rctton
Pro(lcat lt ono nht€D tatrrr plrsr l.a ldrntJthbl rcgtr nt of
oNrtDut la f ruilf or rbttsbter or ,Groptrl no Dfobtr o6urr
tn Lrol"rctrr'j f, sntqnr ttn LnGr.rwrl,

lhrrc rrra obvlour Clttloltl,rt rien outprt 1r ooatinuour,
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otr nearly sor at o.g. ln olectrlctty end bcer produatlon; Lt lr
doubtfi{ shsther ttrcre srn be Ltolatcd a unlqucly nranLngful
ttno partod fc oar prcductl,onl l"r th. unlt of output I car, tn
whicb €lle tho nlcvant pcrl,od rculd be tlrc tlnc botmecn ttrs
arrlval of tlrc naterlalr aotually golng lnto ono oar r aDd tlrr
oompletlon of ttrc llnlrhrd prodrrct? It 1r not ln rny artc olcar
that thle dl.reot ldsntlfl,eetl.on of glvcn Lnput natrrtalr rlth
epoclflc wrltr of output could b6 mdo. fl tt th entl,ro run
of ono nodel? hrt, than 1r planty of opportunlty to rnrtsr nl,nor
rcdtfloatt'onr rl,thout cherrg!.ng sLthor thc nrJor rtgratnral arrd
cngl'nrerlng shareotrrletloe r or ths naln body prcrlng.. tt
door 33s to bt tlrr euc that rhcn ttre unlt of produot Lr hard
to deftnce lo too Lr th. |pnoduatton pcrlod'I assordlngly, lt
apPcars thrt tlrc enptrlcal epeclfloatLon of ttro pruduotlon
pcrtodr for dLfferant lndurtrlet uurt Rrrt uporr I grcat drel of
uorh r Ist to be donr , a! ffud,l.ng filo ts€arurc of, output Ln
phyaloel t rint.

Ar thlt, uork vould regulro a naJor rorerrch progranm. ltmlf,
lt lr outalde th€ tsogc of ttrlr 6nqul.ry, wo crn hcrc only pnrnt
tlrc drftnltionr and lngl!,oatl,onr of I vlos of produotlon rB r
proso.8 oocurrlng through tlrne , and bcnor rcht"rd to I dcf lnlto
duratlonr

ftre obvtout lnpllcatton follour di.rcetly. Olnun tng
eooPoaatlng lnputa of laborrr, oncrgrlr and netorlelr, Lt $ mashlnre
san producr a batah of a units of output fn ono mok, tho tr.uo
naahlncr otn produac 2t unLtr of ont+ut ln trro rccks. I! tbsrc
are . ruch produotion porlodr Ln a yorr (or othar prrlod of cx
poct rggrcgatlonl r tlron lf tJlrc oapttal t r hcpt mployrd tlrrough-
out tho ycar uc rhould ftnd I tottl output of rr prodtrocd by !
mashlalr. On thr urual barte of caputl,ng teehnLaal ooef llolantr r
lto rhould than havr to sry that thq oapltal output retlo (or
capltel eoefflclentl uat a/tll; lf for rom ottrtr lndurtry,
tlrcrc' rttr€ a porlods of, produotlon Ln a y{rar, and tf ln caqh
of ttroar r naahlncr stti urad to produco n rurl,tg of output,
t'hr oaBttal ooelflolcntr ox lnrt2 reuld rlnllcrly be a/bg. A!
Iong lt botlt capltal tnpute and outputa ar€ nea;ured ln ttrrlr
oryrr phyrlcal dl,.monrlonr, thorl ratlo aro etrlotly non-cdqlirablr I
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Ln valur terre I qult rpurlonr oouagrrlron
tf tha dttfcrlnoG botman b and I r{atro not
coEllarlsoar rD antlrely nltlardlng vls ot

nlght b. made, lnd
reekonad lnto ttrlr
tho rclrtlvc tLlor

of aapltrl ooetf,ist ant Ln tlrc tyo lnduetslor roeld rcrult.

Itrr qrror lt eoryouadcd tt tlr. oapltrl ln cltlhcr lndnrtrfr
ls not f,uIly uplofcd tlrroughout tlte Srortod, Htlcther, in tlt.
f,l,ret aranplo, tull brtchsr o! a rro produoed tor thr flnt
hrlf of leho y.u, ard rurno rt all, f,or thr rroord' otr rhctht
tlrr oepltel ir kcpt uorhlng tc tho rtot pcrlod rt half
arpaolty, tlre totrl output f,rm tlrr a nrohlnm Cot th. ycrr
rllt b. trr, th. crBltrl sootflol,ont ttrut bcaal,ng grmtly

If ttrir .r Fort oepltll oocltl olrnt b. lntrtpntrd allo
ar thc crgl.trl rwnte.:frnqr thrn lr betrron tro ttroo.trivr
portodr, [n rhloh oapltal lt undrnrtlllrrd ln tb. f Lrtt b'ut
f,uIly qllofnd fir thr rooondr tbc oqntatlon vltl Lndlcrtr
I rcduord oqpltrl ngntrmrnt, rhlch prcturbly ulll b.
rarplatncdf fui rffi sltsh-rll tclm lr orfrr ttrshnologlorl
prograll | . It rny alro rugrgort tb. pr.rlnso of t qtilt8rl'at
vherc Bonc crlrtt.

tt tbc sorrcet prod,uotl,on porlo{r bG urod ll thr bui;
for oaleulrtlng orpltrl corfflolrntr, tlrry tlrcn ury gnopcrly
bo lntrrprotod rlto lt oapltal rcqulrmontf r provtdrd thgt tlro
orgltel lr lully ured, It1 tJrcref,orc rr hrvr t olcarly drflnod
produotlon Frooer!, ruoh tlrat tho oqrlctlon of rll tnnrf,onErtl'on
grosrrter stl*rl.n tho gl,rnn plrnt applloC to rn ldrntlfLablr
brtoh of, * unl.tr of output oocupl,tr A dryt and LC, rl'tltln thl
productlon prtod .o dcf,lnedr n nrahlnm arc ablr to proCuoo

onr betab of x unlte rit*rln thlr produotlon pertod rhrn tbcy
lr. tully qloy€dr tlrcn olcrrly rc hlvrt

Droductl,on gnrtodt d deyr.
crpltrl oocMolont t slxo
Froduotl.on oeprolqt ol n rrahln.! s r unttt Prr A dryr.
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capltal usrg6 orlnnot bc mrnrrrld t n tbmr varl,eblor
trr fupllo.o tirrt durlng a glvan produotlon pcrlod t rt
ln frst produood. sha oapttal rcgutr-mont pronldor

alom.
unttt

Urr
sonrtralntr

ar : (rlnl a,

llbe oapltel lnput k neerurcd rr la r dryr qllof.dt r ro thrt
on nts;1u's of unmgfoyrd cagrital lr Lmcdtatrly evrlleblc lr
!. d - oaBltrl lrrlnrt' Thtr 1r rpt tb. only Ect;1r3; roqnt ld,
borrrvrrt tt uorrld be atr rpproprlatr muur. rtrrm, tor Glrc
produetlon prrtodr rltlrrr lrrr than n naotriaca rrr. rrylopd;
or tho uasbtnil u.r. srcd lor lras thrn a dafr. [rlUrrr of
tb|r3 3.sf eonrlrtrnt rtth tlrc drflnttlon o! I groduottoa
pcrtof,, but ttrrre rrfz be lqr. Gtlfr la rhlcb tlrr rlrr of the
'batsht lr I nrtt r of grnrnl pnotlec rrtlrr thrn t ohnloal
n octfity t tu rcr pro.trrttef , tlrr pl"rnt nry hrtr to rEn at
tlrr rrn rpmd or opentLng tmlnraturr rhrtbg t6 brtab Lt
full-rllr{ or notr ild fur ttrorc Gnr.r thr orpttel tanut lr
llftrly to br largal,y lndrpondrnt of thr t!,rr of Ghr brt6b up
to Errlne erpeultyl ln otlrrn, foe roop. nry b. evrl,lrb!-
for rgdnslng thl arpltrl lqrut rhm $rr brtsb 1r rrdrp.d lor
othrr r.rroaf r rl.nsc ttrur dllfrrcnt trohntorl oarlclrl,rtlcnr
rlll undoubtrA!ff effrot produEtlon dcslrloDf rrndrr roo
slrsunrttnocfr t"hry orght at lcart to br drf,lnrblr ln thc rodcl.

It tho I produotloa p*lod I oonoept hcd to do tb. rcrh
of provldfng the abqru vtrlabler only, ft wsul_d obvtourly b.
Xlo|rlblc, by approprlats drtinltlon of, t.hr tbatah fltrf , to
ellnlnrta thln dirtlaotlon. Btrt tho f pnodrrctlon perlodf
oonocpt blr alro to oonvG!| rG. notl.on o! I dnotrl,on ptrlodl
rnd Lf, ln rdf glvcn tndrntrl', gcnrnl pnotl,or tr to smlt
crpl'trl Ln brgrr btrtlrh rt rrr than rould b€ rtrlotly tro.rlralr
on trahnlorl grround; r thca t{rtr bromr ttrr olnntlrr pcrl,od
for rbort-nut productlon draltl,onrr

rh nry tlcn dlrc€tlll drf,l,nc thc trrc lryortrnt drelrlo
prrlodrr that or.a vbltrh r nry br varlcd, Cor glvrn E1 rnd
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tbrt - ln grmBl I nrstr longrr prrtod - orla rld€b a Ltrll
nlgbt br vrrlod.

ndt&rt drlrlo pcrtod tr drpradrcrt npoa shtah putod lr
rclcoGrd lt thc brrlr tor rggrr.grtloar rnd lndrsd tlrlr 1r nil
frer to l|| erbltnrlllr ohorcu grro?tdod th. ootargtr rrt tl,rtt
Ccltnrd for redr rostor ln tl*rr of, ttr ortr froCuotlm prrlodp
tbes tbr €oEoa pcrlof, of rggrfgr.tlon nacd Pmrcnt Do Frobl'sr,
rl long lf drn aarr lr trtrrn to pronlde lor lnrrnGcy rnd rprt
ln prog8cff rlcntr vtran tnouplota portLonr of produotlo
lnrlode rn tnoltlded.

It lr not Dtomtrrt tor thl.e mdcl tn urr t$r soldr1)t o!
a 'fuoduotlon fumtloa'r brt rlnm tbrt oncpt t t undmbtrfly
r.qFlrcd lc otber trcL of grodnotlor tlrrorlrp u! ougbt E b.
rblr to t.o hort lt m}rtcr to tbo rrcdrl. Conalfir flnt th.
loltorLag pr$la. I.t ur ruID[Dr. tbrt I glvrn tnnrlonetlon
Proe.tt ' lr lt rtght bo tb. oprratlmr of drt t llng rnd rhrplng
th,o cnglnc blocl ln th. paoocrr of produclng orr oEglncr, 1r
autort E. tou tnfu ullI alearly lnvotrr tb. mbrtlt$Itot of
oapttrt tor frbour h rm ra!r. Eor ir thtr ctrrngr to ba
rrgrrrdcd? fr a olrrng. lE trclrnolecrr to rhtoh dLrourrloar o!
Lamvatlon rrc grr.rrn r ll I otrugr trr tba pqFluqgl+ fnmtlolr
rl,thln I gLvon tcetrmlogXrr or lr I rubrtl.tutl.on ol orpltrl !c
lrbqs rltbln I glvrn produatton fumtton?

At firut rlght th. problsl lr eerily rcrolmd by rqulrfng
tbrtr rlnec lnnwrtlonr rro g.Doaaltry obodtcd l,a 3il dragr
la orpltrl ttoah xi d,trttryElrb babncn r tghortr rual ia rnkb
sapltlrl stocl. Lr ftrcde rrl i tlonf , n$t, tn rhleh opl,tal cra
b. vrrtod. tut thlr trytLu thrt thc vry ta rhlsh tlro groductlon
f,nnotloa lr g.rrrnllf nrtttaa, rt

O . tl[otrrc oontjnuoulnrftt

tr mrenttally a lont aua oooqrtl rd 1r not dcfid ft tb.
ehort t$[r tl, thon tr b br I Goraerpotrdlng Intdllcf rrtrn
oomcptr uhlah tr long ercqh ls oapltrl ttoat to b. lasr.arod



- or nduerl b'y ungr vlthotrt
cnough tlr dsflna 'lnnovatlono,
{lrtl,natlcn brtrgr.n I rldraLry I

1gg.

rcpleosrot -' but rct long
tlrlr snrrt tnply a olcer
and tdotpcnlngf.

It, Lr far lrm alou ttrrt nodcn trolrnologfr orn b.
reprf3ontcd as om |.n rtrioh any of thcro dlrtlrrotl.onr serr b.
mrntn'gfully nrdc, Ifil.tlrout at r11 rttapttng to mttlc thlr
potntl vc rhrll brrc Indleatrl ttro verLeblrr Ln rt!,oh altrrnrtlvr
f,oEuletLonr of tho tprodrrotlon funatlonr aono.pt try b.
lntcrprctorl ln tlrr nodel.

lny trohntorl obrngo t n th. netrrlelr prooofrrd, tln
tho rqulpnrnt urd

olnratlonr upon Ch.
Ln any or rll ofr

tourcc of cnargg urcd to protrris ttron, or
to eoqvurt tlrr Gnrrglt rndr/or oondnst tJrc
artcrlab, nurt b. Gorprurl,ble m chengm

(rl Ihi ctrotor of phyrloel grrllthr dcflnlng tho
dbnriong of ntr' rnd tbr qrnntttl,u of rltarttlf
lnputr anCl ol outputr,

(bt fb. langth of tlrc prodwtlon fprlod t d drye.

(s) thr nrnrrlsal ratlo 1 D/a.

(d, Ehc prdutrtl.on crprolty of e2 1.r. a ualtr p.r
A dryr.

Any aonocpt of I fproduottcn frmtlonr her to bo cryronlblo
tn thcra tarar l"f lt 1r to naka Eantrot ulttr eaturl prodttotlon
proocrarr r ovon J.n thr ooohbook rcclSlr rGnce ln rhlob nrob
tunstlons lrc uard b rSrc<rtfy thc t14pe and qnrantltLu of
lngredt-{lrfr{ Lo bo uacd, ryt-tJrout rpcolfylag thc plryrloaL tnnr-
tormatfone to bc appll,cd to tlrat rsy ruoh ftnotloa thrt lr
wrll amugh dcflnod to be trannlatreblo lnto thme trrnr ir
deftrublc wlttrln thlr gcnrraL raodel rtruatur.. A prodrntlon
functlon uhl.ch doea not rpeo{fy ot tlrrr tlrem varlabler or
tlro cbangu tn thcn rhtoh tt Gnoorpettaa nurt rumly havr I
rotlrcr doubtArl rtatur Ln any ol]cr
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4,24 Lnrrun AilD orHER Pnrnrnv lilpurs

X.bour Lg obvloully not dcttneble eolcly ln tsrns of totrl
nunbcrr urploycdl thc follalng dlrttnctlonr rro nrdcdr
Ievrlr and t1ryer of thlll1 ryloycu of rnrl,our W"ef on thr
geyroll I and tho gurntJtT of f$otrr lnput to I partloular
quatrclEy of output. rt th. urual urlnptlon o! fttlod
prcportl,onr l.r eerricd ttrrough rtrlotly r thon v. rould orpcot
{ry uadrrrnplolmnt of capltal to br relhct d oltlrer fn
mdustlon tn Bta euployod for I produotjon prrlod or tn houg
rorkcd pcr rrar olr bothr ro tlrat thr net offrct retatar thc
full-utLlI'$tton retlo of naahlns*hourt to lrborrr-hoqn.
Any ahango I'n thle ratio rould t{us b. tndcpcndont of tht
drgroc of utllllrtion of aapltal, rnd hcnor rould br rttrlbutrblc
to I obengr ln rt lcert onc of, tlrr prrrnetrrr drllntd ln urr
produotlon f,uaotlorrr

For rlryLlotW r yc rhall herr rcttrlot tho drf,lntt!,on ol
labour to a ringlc dlnonrton onty, dlrtlnguirht ng only bctrroen
tbr lrbour tntlrrt oorfflclentl l.c. ttrs labour rcqul,roent tn
EID-dlyf par produotl,on porlod tor th. rtqulred output t t end
lsbour ulrg., ln Garur of, rsturl nanr-dryr uacd. But lt thould
bo rEpbletrcd tbat tlrlr ttnttrtloa 1r not ln r.ruDlrtlon rhtob
1r barla to thc nodfl ln tbe t6nr. t}rat Urr fonnl rtrueturr
of thr nodol rcquirce oa doprnde upon lt. rt lrr 06 thc
oostrary a rcaognltt on of, ttrc ilnttrtlonr oa prctrnt deta
rvailrblc on l netoral beri,t.

Iaportl p end {lwtrrr.Dt-pronlded goode rnd lcnlloer, to
the :ltarrt that c.l,t"tier i,r not lnalrrdcd !,n I oetrgrory prcvtouty
ncntionrd, rts larlly lacorporetrd ar rddlttonrl prlnerfz lnputr.
t'ncir dtncnrl'onr ln rrrlvrd at fn prcolr.ly thc rlno rry rnd
on prrol'roly ttrr trm groundr os tho dlncnrlqrr oC, l$e latrr-
ncdlets and <lrpltal lnputr. In faot, then 1r r good elro for
dort'gnatlng gonermnnt reel aotlvlty end rul lrportr mt lr
Priqnrlt but lt lntrnnedleto r€otort. lrtrh rould brlng out
charly tlro depordonoc of lryortr and gov'rrmsrt-provldrd
rcwloal on tht J,nputr frou cxportr rnd govrrnr.nt-ulod goodr
red lorVlefrr rnd vtec vonil. For !ffi rcel purlplcr ttrlt it
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btghly dulrablr. The neln rsrion f,or aot dolng tt hrrr 1r
tlrat lt 15 doalrul to malataln rm eloEs sorrcfponlouoc brtrgn
tho r3al aad nonet ry urdro Ie r and thr rtle tl,natlon brturon
prLunry usd lntermdlato goodr bcomr noro l-qrortant rtrrn
ltl otber repeet l,n tGrnr of the flor of frrndr ir onnl,ned,

ft rhould b. rtroered tirt thc
rnd eepltrl tlrrorl,ce her nfiv€r bcrn
rngui.ry, rnd tAnt r. havs only Sono
hauc tn ordrr to ttnd lerffiD barls for
lnto tho lntorrutal transnlrr!.om .

devrlqumat of produotlen
plrt of thc obJcot ol thlr
lnto thm lf tu rr ur
llnktng thc rcrl etntoturr

q.25 Flrur- [iEnanu

Phrl drnrnd 1l to br
the rtnrsturcr tt tr bottl
tnnragtlonr, and to glvc r

ncshrnl.Erl I rtrady gwtlr
rotlvltt. 'lflre flnel dcnrnd
dmard, suprla!,ng rahr to
gro$rrrnant rrpanalturo (tf
lnx' tuah safnnrnt o! ftnrl
purrly rrrigGncrrr or lt na1l

rafponra ucchan!,ttll.

glvrn Ghr Error lnl,tlrtor:f roh Ln
to rct tn mtlon ttrc rogu.trocr of
rubJcot to oonrtnlatr rnd nfponfo
t"nrd to ttro gcnrral oourrl of
rarrll lr clPaot*d ts not ftarl
ooilungtion and tnurttnsDtr

cnyl and ohangat {n Lnllntorllf o

d.und !rry, fre tl,m to tlnc" br
bG rholly otr partly govrrn d by

fharc r.tponsG noehenlfEr rnay opcrto on rlther ttrr rcal
rtdc or the !!on y ridc. Thorc lg ln obvlrrtrr chola3 rl.th ttrt
€oln unfrdon or lnmo-crpoDdltum nultl,ptlrrl ln lrnGarlr tlrrtcqr$dlttrrcr ldca tuggcrtr nonrry rather ttraa nrel dorrnd
rr.porrm mchanl.nr, but tlrc ldta !,r tpt Laompettbf,o rlttr r
rrcelf derndl tlrr lrct Urat nrrhrt dmrnd, ln ttrg ronr. of,
rffrotLvo dantdr drlnndr upon thr rbLltty to pr1l (ourzrntty
or letarl , dorr not lryly tlrrt nrrhrt daand 1r arofrfrrlly
@ rry $rr ebtllty to pry, in tho rlnro thrt duud
|ritrsr f,ro pofntrlon of Drtnr to gry ar ltr prtn gJurs t
It h rattnly sonrtrtrnt vlth th. tron ttrlr vlrr of draand to
lul{t'ori thrt rcal duaadr rrG gon.nt d throryh rorl mahanlrnt,
rnd that tltc rcactrry chnnt cnt rt not rf rr arurel frator brrt
a! I oonrtnint on thc olnratton ol sauarl frotorl.
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Eqr.vrtrr tlron la rmcttrlng to br rctd for dlrtlngutrhtng
the trcatnsnt of tlrr lngilo-exgrcndLturc nlrtlqr hcc lrm I'tr
nornrl crgraarl,on rhol$r tn rnal' t*'nr rtth Do Donay clsmnt
dcftnod, and yc rhrll hrloc tacrt rey inscr-Gplndlturo rclrtloa
cqrl;lcitly l,u ron y tcrnt.

ntr rhall n rd to {rfins lnvoetmnt fal,rly orrelully r llnrlr
lf arpital ir tr:gtrd brrc tlrs dl,ff,errncxr battrrru {|!ooE .sd
not J.nvertnont lr not prtnarlly a nrttor Of rscnuntLry-t11n
dsgrml,atlon all.cencqs but of, phyrtorl uel'ng-up, rhlah nry
bo unroqntt d ln mnol, t rrrl tlrur tlrr depreolatlott rlmat
ornnot bc rtryly Inottcd out o! both lldsrf , l.f. dcducCcd trc
both ogtprrtr anf, lnputg, llaoc lt s111 hnvt dlf tcEnt Inpllortimr
for thcrc Ln reel rnd nonolf tnrrar. Dut that ptublrar ir rttb
agy othsrt, rill b. doalt wtttr tr t*roy ulsc I'n tb. oont$t ot
tlrr rLuuhtlon.
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4,3 THf. STRIJCTURE OF THE IIODEL

q.3l HlenencflY oF Concrpr;: GefleRALIw

ls thc forrnrhtlon of thc gcneral ldaaa 1r put lnto
tnoraarlngly cprcl.flo forprr ro thc re:tgc of porrtbtlttLer
roetrlotGd untll thclr ejrpr€sslon ln tlre prograrrn sct up
for I partlmlar rlnnlatlon run cncouparrer only a srrll
of th{t Snar{bl,lltlee Lnttlally opcn. Tf€ nay lrolets rffir
olcncntr ln ttrlr ptrosGr; o

lr

tubrct
barlo

rht erradicrq, broadly dstlnor tho vlsr of ooononl,e eotlvlty rt.rFE.--rE

src Ln rhlsh both rrDniy and phytloal prooorrcf ara tryrortant
and naod to bG dlrtlngui;hsd I egrrtltbrtrra ls not rrgerdcd lr the
tundsoontrl organl,tlng lder r ilrd rathcr lrregulu no$urrntr
otnar tlne lri trrl4 to be mre aosurats a$ a dcecrtptton of bgr
eootluler actually bohrvc. Tht tdou rrc glvcn 1961€ lortal
rtnroturc lntcndcd to trc drftned aacor4lng to Ernoar o!
mpt rlorl tbrory qonrtruotlon, although rlnsr grrt of ttrr obtost
of the engutry ls to dcvLer egoolftsatl,oar of data to br obmnrcd
Do rctual eqttrloel tcetl,ng of hypotltries l,s cnvtugrd rltlrl,n
ttto prlsent rorlr. Ttro f,ormrl rtru{rtunr !s Grpr.rred ln tonr
of I nodel.

TFq, nP4p!. drfl'nrs I rrt o! tnoraotffif ereh wl,tlt a rtoct
conf,lguratton, and a eat of, tranraotlonsr tjre naln obJact of
tlro nodsl Lr to lnveetLgate flor ruaohanrkur, connocttng tranraator!
through tranrformrtl,one bctnrecn t-renraotionr g1d nodat gqDnftgu5-
ltlona.

thq,.PFqEteTFo le tho ffrprcr;ion Ln progrrrsnlng lcngruqra - hare
Algol - of ttro rmde 1 and tts opara tl.gn. Tlrt proErrm nuat b.
oontinurtly mdlf ted as thc rcrk dctralopr I but lt Lg oonycoLrnt
to dlatlngrulah nl,nor trq neJor olungrl. t nafor otrrngc rlll
urualry raply thc Lneertlon of a DGr procrdutrc, th. drtlnltlon
of a nct rct of varl.abbr t and/ax enbgtrntlal otrangee ia
rxlrtLng proccdutrtsr
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S" tuo vlll rctcr to a partloular run of tlrr progrrmc throrrgh
tlre omputcrl rcttlng up ttrc prograg. f,or au6sG.rtvc aunt
rt'll regulrc nlnor chrngu ln tbs prograrmo r urullly rcgul,rlng
only I anell aunbcr of oarda to br lnnrtod or ohanged. IfLttrln
on run, rcllGtltlonr rlttr onc elnglc trodtftoatlon to perntt
dlrcot osFrtronr wlll be raferrrd to lr orcgumeor'. ltra
drtaLlr of, tlrc Progrimc not, rct out rcfcr , oC courfa, to tlrr
progrrn lr rot up tor a prrtlonrlar srne

4,32 Spec I FI c,tTtolf 0F Tnnnelcrons AilD Tnrnslcrlong

Th. ordcod rctr nrproranttng trenmotlonr rnd oontlgrunttonr
oould bc trenrlatrrd dlnatly lnto omputrr tcmr u frvln- rnd
cloYln-dlncnrlonal rrrryr r rnd any partl,ouler get of ar115lcn
oo[ld rlrayr bc rroqwcr'.d ln ttrlc forn, nrt lor convlnl.rlor la
reoordlng ud prtntlng oute tlrcec !r. runmrtlcd! rDd pnr.nt A
ln tha fom o! | ntrabrr of trr*o-dLnenrlonal
goncral rhor r.prsttrly tln real and rcncy

rrayr, vtrltrh fa
llenrrntt.

thur a rtagh tnnnotlon (t r! r ! t) rt re rGl !,r rpllt lnto
s lrtr t ltrtrtl btlng thr rGprclrntatlon of a lupply of goodr,
and (tttrtl bolng tlrrt of tbr paynont of n,oncy. Thul s.
dcct'gnatr |tro lrray! r R arrd i , !o tlret the nrnbor rrpr.rantlng
goodc (ln phyrlorl orrtput dlmnrlonr! dellvcrod by tlre f$r
trannotor to the ,th tranraotor, ig t*rr nunbcr R(/tt!/t rod
thc rctrrlt lua prtd by Uro ,ttlt tnnraotor to ttrc ttJl tramotor
la tb. nrnbrr x(ltrlll. I fG{Iuencn of t-ranraationr arFr.trrd
rf ruoh nu&orr le rsgunuLtcdr to ttret rlthough tr far m I
rlnglo tilnrastlon l,r oonceracd r dorr not rcqul,ro noordlng,
tt betng tho unou" o! thc rlnulrtlon, tlrt acturl arrrlrr I rnd
tt rhcn prlntcd qrt oontrln ttrc rctr (t c! r! ,tI and (tt! rl ,G) ,
vhort elunrntr arG rrrenad ovcr ttrc t.

Tr alro lnsoqroratr ln t ttrc l,nfonuation oonvrXcd by t
rnd A. To oouldr of courtcr rtrou tbl,r u I r.prrata tnntrotlonr
arrayr ttI ](/trd/l, but thla la aot donr, prrtly in th. lropc
tbft thr roy and colrun ruilr, l. cr totalr for thc.ouro.f and
dlegnralr, rlll tutf,loer and part,ly bssruro ttrr prcal,ro tcrtlon
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ol I Partlouler tnneactlon mty bo undccldrbla ylron tho tranr-
aatlon I'r f,t naasrd f,rm a ombLnat!,on of, rourort rnd tbc rocclptr
lre dirtrlbutad otntr dl.rpoaalt. i{r thur add th. rourorl arrd
dt'rporalr tnf,onatlon to I re I border t ]e ttrrt I nonry paynrat
alro rpp.asr ln f,(ltrtlt and ln r(/lrd/,. tfborc rlntlerly la.
rrmd otat Uls t.

FnrtlrG rtsnlrl.ratlour atrc frurd,tetcly &telarble by
ru'r|lng G)'tar roryr and colunnr of n and ,t, rlrrncvrr tlrrlt rrc
r&lrrlblo. (81nra tAr dlnrnrionc ln rhlatr n Lr tnterprttrd
at bllng rIl)aaf rod tro output dl"ucnrlonr r rcru rrnr rrr ednlrrlblc
but not ooltun rtul. !

Correrpondlng rral ard rcncy rtootr oonfl,gurattonr oauld bt
onrtruotdl, but in lrot ttrc rkmcntr of rcal rbolr cn t;u
cnough to bc tolrrablc af I bsder to n, ro thrt thc rce1
etoc},r tt r'rprarcntrd trr c,g. f, (fErtlt, rclrorentlng ttro lilf
tranrtototr'a invrntory at tho lartent, G. lllrr llarnntrl etogk
vrrlablcr tr. rbora la r rc1nntc rany r, ro tlnt tlra nunbrr
r(ltrtf I r'rprucntt I trul sf Boncy (or rn obligatlon erpr.||od
tt a t|E oortaln in rrcneyt dur frm tlre Jth trannotor to tba
tUt. ltlr otn bc a debtVerrdtt ralrtionl or e naord of orrhl
I'n th. olle ttrat lt npr.fcntr I cerh rtook htld by horrntroldr r
tlro nunbsr 1111 bG thrt dmlgnetcd by thc vrlur of t gDatt t
hhtd/t. Thurr ln grnoral, t moordr both ln arrct and I
llrbllltf lr ono ehunt, t*rr nulbar F(/tr!/l mrvlng rr a
reoord both of I I I lltbtltty and lt t Irlct. lllrur !'t nct
rorth ortr bc arzlvud at by nmlng '!hc r'orr andl oohnnr ot
I t and dtduetlry tlrr rth rou rur lron thr ltlr oohnn ruq.

All rtosk varl,ebbrr of oourro, rrc not arurd w.r t i.
a ountrletlon o9tr a prrl,od, but arc grlatnd out at rhrtcvrr
valucl tlroy happcn to hrrru at I glvon G 1 ttrc tfunrrlrtl,on 'ns'
rt rbt oh thc oporatlon of Brtntlng out ttrc rrray te|tca plror.

Thrro lrr n+t tnnrrstor! r oflprlrt ng D Froduolng r.gtorr
aad hoursholdr I tltr lrttcr mll labour to thc productng rmtore
rnd buy oonrtaptl,oa goofu frsrr ti@. fnvcrtnsrt goo& tr.
produood rnil rold lntgtcetorally, but ar. dl,rtlagtrl,rhrd trm
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crtrr.nt laputr by bot ng rcoordcd ln a reparete fr+2ndl oolumn

of B t end of oourl. by produelng ahengor Ln thc ftr.d srpltrl
of, th. purobulng rstor. Fl,nrnslal tnnreotott tnslude alro
benka rnal nft; ontcrlng ln r flou mnrc lato m.y-ddt
trcnnctlonr rrd 1$ a rtoalc lcnrc tlrrorrgh th. ellGt-lt$ltlty
rtnrctura tn J.

Souroo of peyaant dlrtlaenrlehcd arG gryaontr to tlrr
d.btt of brnk surrcnt aeoqrnte Ln sedit r to tlre Crbl,t of brak
roclountr ovordravnr lnd to Urr drblt oC lorn rssorsrte rltlr
n!1. Coodf-gcdlt crchrngcr rrr. rroordcd tt I fourth tcrrrdrr

An erarryb of tlrc thrrt rrrty. R' n ad t le rpprndcdt
yl,tlr r drrorlptt on of thrt r lrb.lllng and lntarelrtion .

MNES ON !{ATRTSES

{t.r. -,.4rr} TrFntrgJLlgql

8cE Ir2,3,|I produclng and rulng lc€tor..
tDtlr prl,.nar7 lnputrr cetrltll and labourl rrshonod tn

nohlrurdayr ond hbour-daye mtpeotlvcly.
Lr&^r nrctrLne arrd lebost dayr ernl,lablc"
It.rd oestltrl ftostr.
rork ln progr.!1.
Lnvcntory of produoed goodl hcld rftrr ptroduott on by

produalng lootor.
coilr; ttrvr f,lnrl goodr r €oorungtlcr and Lnvartncnt rcrpcotlvcly.
Cf,ttt obrngo Ln lnvcntorl,u, eqtnl to c&tllr - cbrrg-2t
EFDI not lrnrl dmrndr futn of, Cottt ltv and ergt.
toit,l,1r ton ruur of, goodr ouppll.rd r output to lntrrnedlatc

goo{r + xlD.

it r tionrtarv frrnractjonr

8co lr2r3r{r rGcrlptr by ltctor.
trtDr prplntr to boureholdl for lrbour lnput.
CoLtr totrl lulnrntr by lootor.

rate r

trclt,
lCt t

JID t

C!,II t
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frr Ilalrn ntt rrda to drbJ.t of snrrcnt aoaorrnt t'n cradl't.
ttr paymntr nadt to dcbt.t of, snrlront aocount I'n omrdraft.
Et t drarlngr or borrorlngr frs rtr.
;ri r purolruol on tradc ordlt (lnsl. hlrs purchaer of eoilllrcr

goode I .
eoxEt ttyf prynsntt tor oonrtntltlon and trwcrtnrnt goo4r.

Coaln5rtlon goofi lr. bought by houacholdr, lnvcrtnm't'
goo& by uclng fron prdrrolng rcctor. In tlrb 1"ED,

lnvrrtnrnt uu allocatid b intcrleotoilI Pryrmtr r r|rd

lrnsc tEY oolrul of I te reto.
tlorrtr trc?t[!l!, !!,nt rlx eohunr.
En , Bl r rl t t8 r ctrpolalr o! recelptr rYmtrloally dotlnrd

vttb tourtrot.

f l , {J.Ju}qfrtlLl D.odttott

lea lrl ,!rh lntrrmototrl trede ogdl,t outltrgttng'
trwr thbltttlc; of bounholdr.
,trtr ll,rbltLtl$ of brnlrr - aurrcnt rooouDtt tn crcdlt'
crrse llrbltltlcl of orntnl benlrl only trading bttrt

r.rGFnr balrnaere fo thlr lr ln latrt tredt'nE brnl rGl.rv.f.
ty'fr , Fx^tr I brlrnar rhtrt vrluatlo,n of, lnYrntorl rnd ftrad

cr5rttal ttoakr ln thtr ruR no valtntlon lrr| b.Jr pl,rocd

on thur ttmrr 1! [t r.r. nqnl,redr JtP rould bc rdd.d

to wlr (rt velurtlml .

]OU oO\nn tunr, totrl arertr by traneaotor.
]Oagr rou ru!ilr I totrl tl$tlltl'ar by tranraotcl,r
tt}.trlt dtftrrrnoe o totl - !'0!81'

lrnk adranog to prodtrqrrr and confur.trl ttrur ePlt rrt ln
tbe eoltnn of errotr o! th. brnlcr, bI rort of lt|bllfW by

tfUlstot, nr3 lrt rfunll"erly trtatrd.

t tnnnction rttl tlrur lnvolvr, ln grnrralr o!. lntry
por trenraatlon tn thr R natrtr, tlrrcc ln tna r Drtrlr (qtc

donotl.ng taangctorrr tilro drmtLng rourc.r end dlrpolabl t

end, co.pt tor dlrcot tradr sr.dltr ttro ln F: (nrott

t4nreet11t hrvlng ono cntryI givtag tho obcagr ln arpt qr
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thbtllty, tlrr oorrcrpondlng cntrT for oaoh bctng rhorrn hy tlro
trEc clencntr vlrloh la r.g. botlr a lteblltty of tlrc bcnk and
an arect of tho dopoelt holclar.l

I0rat tnnnstlonr oosur Lr dotcrainod u lollorr r flnal
danand by botreeboldr 1r nrinly though not vholly, orogronour;
t'n tJrlr run rr rn lnt tlally arctErrcd rct o! ftnal d.drDd
purohuor r lct Urortef,ter aeoriding to a rtredy rrpotuntLrl
$rflth rrtr. (rhir ltt mdtfted for rqn runf by tlrr urctr of
I nultlpllcr ford-back rclatl,oi r I tftthout a raulttpll,rr or
tnduord flnel dsmand, tlrLr alaLEmed rato of, grortlr rctr I
srtllng to f,l$rf doend, uhlch tt annnot etoccd but lrm rhlch
tt Eqf, lr11 rhort orlng to ttra opcration oC socrrtntntr on
clthcr tis au1ryly of goodl or on ths nonctrry duend rtdt. It
rboul'd bo nrdr glcrr that, (uyen vhcn uage Laoae l,e not rt!
rrgrunont of thc ooilqrtlon ftrnstLoDr tt lnay ultlnatoly ast
to dogrclr soutq)tl,on erpaudltura tI dolred dmandr sennot
br flarnaad.

Goodr lo auppI;hd to hourchofdr tor eonruqrtlotr rro lrppll,od
fB thr flrlt t nrtrnoa frm reotors t lnt'errtorhr of ftnlthrd
goodr. llhlr rctr la treta a rartrl of, prcdtntl.on traoraotl,orr,
aooordlng to rrctonl productLon targctr for lnvcntory replreucntp
wbt'eh lrry funlnda tom dorLr.cd fuprcrro tn lavcntorXr, laoh
ecotorf l prodnctlon v111 rcgrrirc Lnputr frm othrr rfatorr rnd
tro prlnrry faoton r ragt paymcntr havc to bo nct, hrt Do
monctrry grynont f,or tlra urc of aapl,tal 1r requ.lrrd. tlhrr.
capltal rtock ls {nqroard aeeordlng to r@r lnvcatnrnt lurpttorr
tJrle rur capttrl rtoah lr I flnt rhod good purahatod tro tlrc
produotng lrctotrl, and har to br ftarnord.

Thst tho trogcnouf flnel dclland rotr ar ttro pslmn nobth
ol thc dynrnlor of tJrr uodcl, and rll othcr tnnraotionr folla
trm.thr rctlronto nrahenlrnr estl,ng tbrorrgh both rcrl and
rcnrtartt llrrkagorr
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4.33 TuE Tlne EL${ertr

TrrmaetLclas san arlrc ln tba podol frm I nr,nbcr of
dltlrrcntaotlvltl'eallnadd.|.tlontotlrerc't}trctret6f
horrpkenptng rsttvltlc r oon€lrrncd vl,t$ rgEr.grllur rnd

updattlgr and rtoragc of tlnr rlrLot. tflrs Pro{rrulc dcrlgrnrtrl
tbc tollorlng actlvltiu r

l.
2.
3.
l.
5r
6.

7,
8.

8at Dtoduotlon ttrget.
Call fc laputr.
Cupfctrd produotlon to lrwontorY'
Clonruflptlotr purshrrct r

ftrad oaltltrl lnvcrtnrnt.
ldjurtrant. r Ltgnldlty (adJuelnrnt of llornsl'rl
1rratrl I phyrLorl doproolatlon of f[.d orpltrl
rtoofrr grrtlr of labour f,otrcc.

Sbst-pcrlod rg{tregttlon end uFdrtt'ng.
Ioag porlod rggrcgatl,on for ttroo rlrt'rr '

Erotr of thc flrrt rll,r rctlvlthr har to br rPeclftcd rltih
rarpcot Go |rstoae fo thrt ln Eonoral for tl tu.th aotlvltlil
und6trhta by n rcotorl r r| hrva rn |o by a rrtrk of lrobrrl
rotLvltl.

Ih. rtruatErG adopG.d ytf buad on th3 Eodal ttn pffilodr

a ,dly. . Ttrlr nrlaly lr I vey of, oarrtrlng th. lnrtrnt, t t but

fom rerllatlo |,ntupntatlon ln rclat!.on to I snronofoEloel

dey fl 11ganlngful tror almrt rny tlnanctrl purpo.cr I dry

lt thr Elnlg15n forlod for rhLoh trarueotlona rtrf rffiord.dr andl

ln f66. erLlr tlrr rllnlns prrtod for rhloh tb.r ars d.!ln d.

tror cnryrlo, o$o can aluryr uoutrln ttrr $IX, m rhtsb I ohcqur

vrt dGbtt.d or arodttod to an aooouat, but nrcly lr lt
manl,rrgful to rcfcr to tbr tl,ur-of dav at rtrloh r;trb tililr(ttt'on
ooourrad.

Tblr dog not lnln tJrrtl rlthLn I dryt th' Sdtls' I'n rhleh

cvrnttoogurolnb.noglleotd.Itdorrnotnrttrr*etlrarl
ourtm.ir tt of l lhq, €nBlr ln trn uinutor oa tbrrc hourl
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boforr 81 tt only tbc lLr;t-c6rR crn, bo fuDplttdl trut ttrc
ordcr I'n uhteh thsy rygcrr 1r crnoLel. rnvrntory rnd fl,nrnahf
trrnragtLonr hrvr gcnanlty the rlnG trrturr ln thl,r ferpeotr
non y thrt hil Jurt brcn ttrent om oil tblry srnDot b. rpcnt
rgrln by thr frnr D.rron o'n rastlrlng rlrl gooAt rgrtylng
lnvcntory to tutDlt on gqrtmor ernrct b. urd Go eunply I
rubrlqurat gt|rtorr. lli mrrt t]renfoa. b. Erttfsl not to
mgleot th. ordrr lD utrlah cvrnts rr. oogurrr.rgr rltbougb n
bave to reoqlt thrt th. drtr rlll nsy.r rroorl thlt ln
rutflolcntlt dtct porlodr for thr aatucl r.qnrrno. of rotr
to bo uorrtatilblc Gr Xlolt,

A prrticulrr rIrD of t*rr paogrrnr b thnr trt Go contlnur
te r eprgltt d nsor of 'dlyr' ( ln th. run rhcn rr ln
craryXgl t hevr I rtrs o! S9l drytp ooryCrfl.nf, I rstlvltlet fot,
{ rfotoErl. Ttrr t'llng roqu.aotnE nrobrntu tbur ooqlrb.l
tbrre clsntrI

(f t ,r rslosts' to krlp count ol tbr drltr r thl,r t r
prwldld rtrply by r vrrlablr e t rhtqtr trJril
rucoolflvr yrlncr fro I to (fn tllr crmt !9fl
th. datt of the qrrront dry t Cw rny drtr l'r
tbrnlorr glvra by th€ vrlnr of A rt tbrt polnt
Ln t$c nrnnlng of tbo progrrr$n.

(lil A ntrl* t I by dt of talttal drtrt larl r Urur
Drtr, drrlgnrtcr tbr nunbrr of th. tlrct det 6
rhisb aotlvlty t lr orrrhd orrt by rootor i.

(fill A nrtrl,r t r by r r of arrlgrard l.ntrrvrb lDrl t
tbur Dtt,! dmtgrrrtm tbr Lntr.rvrl ln datr bctrnrn
tu$o.lrti'i ooesn.Dccr of rctJvtty I by rostCIr !,

Al tbo tth metor oqrtrtrr thc ttb rotlvLty m th. dth
dry' thc lnto.nnl Dttr, tr rdd.d to tlrc drtr grlvrn br Drlr!,
rbf,sh thra bcsil.r Urc nut dlt duo for Urat rotlvl$ ry
thrt rastor. fto d,lffcmnt nurr of thr Frogrm, tbrnl slr
b. glvon redlsrlly dlflrrcnt prttornr of tl,ntEg rnd lrrlt,ttolng
bf adturtlug Dr G Dt or botlr. 8laa., la Urlr prtlfrrm,
oxHr.Dotrr ftnrl dnrnd tr thr plnun eoblle, th. tlnt rotlvlttt
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has to bc a oonruslrtlon denand, vlri,sh then sets tn traln
responao sraahanlsnr r tl.med accordtng to the arotgned dstes
end lntenralr. fhe progrenm€ thur hag aa lte mat n organlslng
prl"nctpla a narch ovrr DA to flnd tlrc lonert nrubcr, wholc
subaorlpta wlll lndlcate ttro next aotlvlty due. Sevoral
actlvltles utay bo oarrj,ed out Ln on€ day, and thcre m.y oosur
a€nilB intErnrals durl,ng rrhlch no astlvltler are echeduled.

Thc produotlon rGguenqr ls apllt lnto threo aotivitlcr
as ahoun abovct tt Ls not Lnhercntly unreasorrable to tupPoto
that ln 6onn Luduatrtes produstlon targeta are eat bcfora
crrrrent produotlou ts f lnbhed r but thore rcans llttlc polnt
ln dolng thls ln thc nodcl. It Lr tlrerefor€ trkon for grantcd
that tho aetlvl.tlea: aot productlon targetl call for Lnputrl
aornpleted prodr.rctlon to lnventory i ocsur in that order fc any

one sscrtor. (Thl.r Ls , of eourat, quite lndcpandent of tltc
tlnlng of, any othcr srrrtor. ) ft lr alro taken for granted
that Che prodrrctLon pcrtod dcflned hsre by the lntwal boturon
rcttl,ng produatlon targete and taklng the coaphtcd prodnotlon
to tnvsatorl . lr sonatant t{, that for cach aector tlre lntsnralr
betreen tlrs tro actlvltler wlll bc cqual. Thtr lr not ln
qnargurblo arauulrtl,on, llncc rcna eonstral,ntr Bry rell bc not
ln practloo by rrtsndlng the perlod of prcduotLon, but thr
nodel Ls not doflncd for ttrat rssponro. Slnsa lnpute tray be

regulrcd tlrroughout tlre prrlod, ttr6 progrralmG provldor fo,r thc
tottl' Lnputr requtrccl to be spli,t up, where dcrlrcdr i.nto
lnetal.unonts pmvldcd at urcrrc fregnaot lntcrvtls.

3ho invertnsnt, trlot adjuftilent and aggragrtlon cln bc

tlnetl rra clarlro4, lndependontly of Gach otlror and ol tlrc
productlon and @nrrrqrptlon aetl,vitlcr. Etro pcrlodr of
cggrcgatl,on arc get, dotLgncted a 'tnnth" and l *yeEr". Thrgo
portodr rrs, wrllkg tho "day"r lntended to bear no rolatlon
to otrronotogtaal tttror ind ere mcrely t conv€nLanec for
aggrcgttion.

the "clook" carrtar onc furthcr faatrrrel lt Prwldor a
convoniont devtoe f,or lntroduelng trtnds ov6r tlnaI for thl:
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purpot€, a varLable gv ls deflned, asslgnert a valua (t+r1d , and
thtc enabler any degLred varlablee to ba gl.ven tlre silTE tsand
by nalc,lng tfrsm f rrnctl,onally depenucnt on tlro prrailntrr 9y.

4.5{t I Npur ro THE S t;.fuLATI oN

Thc gcnaral rtnrotutr€ of tlrc nodcl 1r explsgrcd Ln thc
detallr of ttrc progratrm, rht ch an rct out b'rlor. lrUl,ttrout
here coneldcrlng tlross ttrlngr wbl,oh gsnorally rcnatn unchangcd
ln the programe r tr6 hcrc rcfcr to ttrooc rlmrntr ln tlrc
structuro of, ttrr tuofuI rhLch tre open to varlatlon bctweon
fllllt o

Input ar drrt (1.e. ln r.rponls to r REID atgarl) I

th€ tcshnl,cal ooofflolcnt matrlx, deelgnatlng tlrc
lnputr to bo sallcd f,or by eaoh reotor ln produolng
. glven targct produotl,on, both fron othrr eoetorr
and frou oapltal and labour.

Tha lnvana of the rgurrc (lntcmrdl,rtcl portl,on
of thc trohalacl sooff,lctcnt natrk, Tlrlr fu not
ured Ln UrG aetull cou"rro of. tranraetlonr (outrlde
the rluultanaoua egrratlonf franauoak r lt rould bc
sonrldered qul,tc tllegttlnatq to rrrc tlra lnvanc
nctually to detomlnc any tranraetlonl , but te
handy to hano avallabh ar r chrcklng dcvisr. Thc
natslocr of fl,rct dus deter and a;rlgned lntcryalr,
Dr and Dt.

!{anaf of ror and oolunn elrmrntr to bc prlntod
out Ln thc output matrLccr.

!trumbcm arcl.grncd ln the body of the prcgram.
Btnsc nany of tbG proeeduror ar6 vrLttcn tn tctmr
of tlre general paramtcr n t and arrcyt are alro
epeoifiad ln ternr of D 1 thlr hac trr b. arll,grmd
carly ln tlrc hredlng I nA t Utr nunber of astlvltlol I
lr alro arrt gncd at thc tan tl.n. Therc mrl,gncd
nunbcrr nustr of courso, telly rltlr Urc rllc oC tlrc

I.

2,
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Datrloca rGad ln aB data. Other paretntrr; r e8 gu t
day (ttra ntmber of dayr for whloh tlre prognm 1r
to run), ara also aaalgncd ln the body of thc
programG. Thcre lr no roaron why ruoh paranrtarr
oould not be read tn ar datar and Lndced ln ln
sarltcr trlal of ths nodel, that wrr donr. But
vary often, ln ohanglng a prranctcr valuc oertaln
oticr minor ohrnger arG dcrtrablc, and ln tottl
tlrore Le lere Lnoonvrnhnae lnvolrnd tn clranrglng
clthcr progrramn or deta oardr but not both at otrctr

In autgnlng paramtcr values uced ln deaLrton funatl.ong
ttro opportunlty mlght bo talscn to chengc Ura clcslrton frrnattoDr
by ln?.rsduslng anotlror argmant or ohanglng a lag. Thul rlnplc
ahangor ln the rcsponrG noehanisn, vtrlgh aro onc nlns of
dlf farcntlatlng run!, aro bettor rcgarded ar Lnput raUrcr than
ar rtrustural ospon nta of, ttrc modcl.

Inttial porltlonag eloarllt, there hEt to bc rcre rtarttng
' lnvcntoryr ot tha nodol rould n ver bo eble to rtrrt prodtrclng.

Therc ulll alro ba noadod aorm rcn.y Ln ttrc ryat n. Other
charactrrlrtlcg of lnltlal pori.tlon! aro Eorc og.n to choloa.
Many varlatlonr of run arc able to b'e produocd by qul,tr rfunplc
ohengcr Ln tnltlal poeltlons r llncc ttrcro lnry rcll dl.otatc
tJre polnt at rhioh conrtralntr op.ratc. In gcrrcral, thc tnltlal
polttlont ers detatmtncd by the valuer autgncd to thc rtocl
varlcblra, (r tor nonoyl thr lart fl,ve royr of n for tlrc rcal
varlablcr) . Atl otlrcr elancntr of ttrc threc natrlccr (ar of
any othcr arrayt urcd f,or other purpororl are arrignrd r value
of EGtor

q.55

GlJ.von

due datcr,
sUirtcquaat

Trna PrrHs oF Tn*rsecrlons

thc arrl,gncd vcctor of f tnal dcuande et thol,r ft nt
vhloh Fctr tJrc wholc rnodct ln operetton, ttu
couno of tranaretl.ong La dctcrul,nod by four faEtora r

(1! Ths lnltlal porlttorlr whlch Ln part dctcmlncr tbc
ollrntton of thg otlrar faotors I
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(tl t &rogcnour transactlons ;

(|.1ll The rorPonsG ncchanlcror I

1rv) 
:Ir::rtralnts 

wltJrln vhloh ttrr rctPontc rnrchurlrnr

Onc cxrnpi,c utll tllurtratr hw therc oonblno. A lorture
of, ttre tnn.rotlons rn gcnoral lr tJut r purchatc crn ba madr

onry lf bour tho aupply, ln trrrurr of 31el verlablarl org be

pronlded, and lf ttrc purohrtGr tr eblc to naltl paylcnt' t
eonrtralnt nry opcrate froa oittrcr ttrc raal otr Doncf lLdml
1l ttro lgtl rrcunt oannot bo ruppll.d' or prld f,or; lt lrucr
anorrnt ulrl,ch ratlrftrr tlrr rupply an{ paynrnt oondi'tlonr lr
proryldcd r tf a;trt/ porltlve ggantlty ca1 bc auppltcd and pald

for rE all.

3hr uayt ln rhl,eh t pgrchare nay bc f tnenccd rrG r balk

dsporl,t (oarhll banh oryerdraltl bogoul'ng fror nfll tor rom

purcharil r cradlt mry be cxtcnd,ed by tlrc luppllo! e lrhc rcturc'r

of flnrnse rtro orltjd upon Ln ttrc ordrr rtrtcd ! I lnlzunnt

ttrat san b. mt only Ln prrt fronr onc sourci nfy br nrdc up

lrm rntr of tlra otlrcr s('urccl o IGt rrl ruppo3c tbrt t Prltmnt
Of 200 Ll rcqulrcd at tgnrs polntl end thrt the puratrrtor har

no ershl hc thca usGa brnk ourrdreft tt avrllrbhl or.dtt-
uortbln rr !.n not dof,t ncd l,n t*re progirrrDo, tnd thc onllt

aonrtnint tlrrt op.artsr os bank lcnCltng lr the rogulrcd

rcrGryG ratlo. If t*rtr ratlo Ls to b€ tsBortant ln onc Fllltp

ttrc rmrurt o! baah rercrtre! dctsrnlnsd I'a ttrr tnltlal porltLon

dlctetsr thc polnt at whloh ttrc benkr bccma fully lcntr rnd

turtlrar overdraft l.r not avrllrblc, oxccpt al sonG outltardlng
cnrcrdraftr booom repald. If, ruoh a payEBntr conttralnt
opfgtclr trrbreguant oonatre!,ntr on ttrc rcrl llde nay bcoom

opcgtlvo tlrrough reltGrsugrtou on ttrc rcal varl'abler. rurtJrerr

if a oonstrtl,nt on banh lendlng Le to olrarato r tlre lnltlal
earh holdj,ngr of tJro tranlaetgrt trc lryortlnt'

guw,
A traior Purpot. oi. tho mdol

poettlont of ttrc rtook varlablce
lt to rclrte thr trt'nlnrt
(for crch ilYclr' of aggrc$rtJ'on)
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to the sourso of transactiong durlng thoeo 'yaarr'p rlt*r ttrc
obJeat of thrwlng ltght, on ttrE relctlon botrreon thc tfirot
on€ rcafon for t*rl,s La to aramlne rhat i.nfomatlon can be
doduocd about the eourse of transaetionr frm e knorlcdge of
ttre stock varlables alone, in tc:cms of tJrei.r valuee at tornlnal
goLnts. This ls r:rpccted to demonetrate ttrat, ln the abscnsc
of lnfotustLon about tbe f lcry varl.abler, the atook varJ.ablss
by thqselvcg real,st tntcrpretation ln rny EonolugLve way.
Aocordlngly, the prLne outp{t cmBrisos ttro t$rcc uatrLEee
resordtng both typos of variable (.1.o. r n. x and Fl , pri.nted
out at ?hs end of caoh *ycar' of, rggregation. Thl,g ls standard
for al.l rt$rt, tregrrdlcse of ttre lcngttr of rurlr Por a long run
(thr uan5lle urcd hnro, rh.l,oh ran f,or 89{ dayr r 50 uycarl'
i.r aD ora4rLc of a long run) , lt Lr cgnysnlont to rtorc t@c
of tho yearly valuer r illd prLnt ttranr out at tic cnd of thc run
a8 a tlmo aarlu I vbLle rCrt r ie donc, a quLok Burvcy of thr
oouarc of cvcntc Lr provldcd bgr a graph of thc tLnc lcrlcr,
whl,sh Ls tecoqnntcd by a runnlng vcotor derl,gnrd to rl,gmal
tlre potnt at nbleh varl,our oonrtraLats operate . Ifhcre a
partl,eular f,aatrrre of onc run appcarr to norLt eloeor cngulry,
Urat portlon sf tlrc rerlar lg run againr rlth mor6 dctalled
Brlnt-out to traoa to the roguLned degree of fl.ncncrr the
opcratJ,on of thc rcrponrc ngchanLgns ar,rd ttrc oonstralntr.

Flor ohartr ar. apprnded to Lllurtrate trtrr naln rtructurG
of the rnodeL.
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CHAPTER 5

IilTERACTIOIIS II{ A I'IARffiT SYSTEflI

In thLr ohapter y6 Conaidar thc interaatlonr brttncn tlrl
rcal and monoy flowr ln a markct sptcs, wLtlr ttrc naLn ldca of
dcf1nl,ng and Lnvcrtlgatl,ug tlro grorr behavl,our of tlre tltltffi
aa lt artrcr frm varLour tylu of Lntcrnodf,l trarurllllonr.

S6jre oonrldrrablc dcvclopnrnt of, ttre nodal prcordcd lts
pr3rcntatl,on Ln t-ha prcvloue cbeptcr, but ttrq eOurlG of
develogmnt up to that golnt var not dl.rcuelod. From thls
golnt orr ttre progrrcgrLvc rtcpr ln tlre dcvelopnant 1111 b. nadc

norc crfrllclt end s@. pointr of Lntorort w111 br dLrourlld tn
trnn! of ttre partloular rlnulatLon run trm rhloh thry trolGr
Runt dl,rcurlrcd ln detall v111 bo nrnbcrcd ln r.qluonc!. lor rr|y
rcfcrcnoo to ttre lllurtratlve ohartr aPpcndGd.
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5.I THE I'IONETARY SIDE OF THE CIRCULAR FLOI.I

A preti,nl.nary run was trled ln whloh the real rLde wat
sot on a rteady growth path aE a barlg for ttre noney flows. A

f,lxed autonomour ratc of groyttr was aselgned to roal aontunptlont
gross f lxed capl,tal lnvastnent and target Lnventory r rnd
eufflcl.cnt stooks and prlnary lnputa were provided for ttrc real
rlde to bc unconstralncd on thc assLgned growth path. Otl tlre
monGy gl,dar banlcr wGra gl,van a flxed res€rve balanoo, but orcd!.t
facLlLtlas wers avaLlable. Prlcee wGrG ret arbltrarl.ly, and aa

a sonssqluonce wage payrnents perrlstently outrtrlpped hourehold
expand,Lture, wlttr the obvloue effeet of plllng up oalh ln
houselroldg. Slnse most of, ttre horrgcholdr' €roett oaah rat
depoelted wittr nf l, who rc-lent tt to f tmr when ttrs fltmr had

e:rhaugted tlre banltg t lendlng capacLty, oxpendltures rcmat ned

unsonrtralned ln th€ event. ?he arslgrruaent of autondrous real
varl,ables togetlrer wlttr thc abgence of constralntg rnlurEd that
the lnbalaneo Ln caah flors dtd not prevent tlte sytt.m frqn
contlnulng along Ltt atcady grorrttr path, whlch meant ttrat ftrts
ware aontinulng to trads altlrough nakl.ng pefsj.rtont loaser rlttt
a eonroqusnt ateady deterioratlon ln thcir net lrret porl.tlor!.

ThLa occurred bcoause of the paaalve bchavLour Eo far
defLned, no r€sponse rnechanLgm bel,ng avellable to f,lrms to
aorrect ttrelr poaitton. It 1g not hotpevrr at all arrtaln that
ttrs Lluuedlate Lntroductlon of feedbackr to deal rlth losrcr
would aahleve thls ratlgfaotorilyr oti that it rould do so wl'tttout
upacttlng ttre steady real grouttr, and we rhall ft rrt cxamlns t'ttc
lmbalancsa Ln ttre noney florg In a contaxt of cxog€nourly-rct
patJrs for the rcal gLde. Obviougly, ln tJrtr contaxt tha prloer
are ttre hey elenentl slnoe the guantl,tles of goodr and rsrrrlear
bought and rold are predotcrmlned, tno anountr pald arc also
deternlnsd aa aoon aa pricet arc known. lf{rLe lrolatcr for rtudy
a el,nplc relatlon on the monoy eide fron prlcee to proflt and

llquldlty vla the amountg pald and recelved tn transactl'onl and

the consGqluent nat Erone]t f lowr.
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5.11 PnorrrABI LITY AHD LtoutDlw

There two are sonnected, but ttrelr rclatlonehip necdr

saref,ul defl,nltlon. Outsldc ttre elementary mt so thcory,
proflt ig not rtnply ttra oilce8a of galaa rcceLpts ovGr palmentc

for tle cost of produotlon, but an aceountlng rasLdual I'nto vhtctt

entor lmputatJ.ont and rr$Jcctl,ve valuations whlstt I'ntcrpctle

arbltra1y and Lndeterurl,nate clauente betrreen proflt and t*tc nat

paymant f lowg. Llgutdlty Lg also toparated fro d!.rcot oontact
wlttr t;e patrmonta flowr not only by tlre orcdit a firn reoclves

but alto by tho orcdl,t tt axtondg. It Lc tlrus hardly rurprkl'ng
ttrat onc fLndg in praatloc ttrat fkurs aontl.nue to trade dcrplto
book Loaroa 1 or ttrat tlrey soetfunes ancountcr llgutdlty problenr

deepl,te a ratlsfaetory prof lt parformancc, aa a rerult of tylng
up too much of thclr rrorkl,ng eaeh ln Lnvcntory and flrcd altctt.
Ltquldtty, ln the general rena€ dLrcurrad abovcrl ls alro
EonatraLncd by tho crcdlt aval,lable ln tlre lystan to a partloular
trangaator at ttrc tLne he needg to make a palment I and ||r
unerpeotcd tl.ghtcnLng of credtt or en unusually largc denand

clrcwhsr6 for orcdlt or a rhortage of loanablc fundg fro drnor!
of bank delrcrtta nay gJ.ve rme firmg ltquldtty troubler doapl'tc

a genenlly round PorLtiotl.

On the othcr hand, tlrerc Le ultinately t alorer reXatlon

bctrreen prof,Lt and ltquidtty ttran ghort-tcrm sonrlderatlonr would

euggcct. In generall a flm ttrat Lr malrlng lnreLetont lOeecr I'r

llkc1y to oons under !.ncreali:rg prcrsura fron ltt oredltor8 r ltr
auppller! and its shareholdrrc rs they bscme mrc enrlour to
protcCt ttre!.r oltn Lnteroatg r EDd thig Lr bound to aggrarrltc rny

dtlfteultLor thc ftm may have ln mcctlng l.tr own payroll. The

conn€etlon becmcr even slogsr whcre the fLrm t s profltablllty
cnters cxpllcttly lnto ltg own f,lnanolng decLrLont and algo into
Lts customary londerr t dcol,;Lone, and nay hanoc beoqta lryortrnt
Gvcn ln the rhort rrttte

on ttrc whole r profltabtllty and ltqutdtty trG not

Lndcpendant Ln thc long runl but tt dosr app€ar that lf tJrry ars
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ro oloaely rclated Ln t}re short run as to mslcc tlrcm Lmportant

tor ttrc operatlon of ttre nonotary mcchanlm,tltan thlr 1g not
a conragusnc. dircctty dedualblc frm ttre palmentr etruaturo t
but a Bosslbillty contl.ngent upon ttrc prctenoe of, a partlouJ.ar

typo of behavl,our by ttre tranraotors Lnvolvad. thur ttrc cffect
of an tnbalancc Ln ttrc palmentr flowg opcratcr rnoro notlaaably
at the ml.oro levelr rrDd ttre nacro ayrtcn nay oontLnuc to olnratc
qulte wcll for a ttne dcspl.te lnbalanoel provided ttrat rnlf,lolcnt
orcdlt ls avallablel ultLuatoly, horcv€r, lf large lnbalancct
perelet tlren ttre vlabltlty of tlre whole Eylto,n bocmer dubiour.

We ghall oonssqusntly attaoh lnportance to ttre aohlavamcnt of
r66c approaoh to balanee ln tlrc palmcntr f lors, lnlttally undsr

falrly rtrl,ngcnt oondltlons.

fhs f,1nt etap requl,rce tlrc crtablLghnent of a El(rro

relatlon betscen real f lort and paXmante flows t wc thoreforc
ploh up aga!,n ttre analycLe of 4.22t rhlch wc rhalt, ndr fG-volk

ln monctary tcrns. The matrLx gtnrsturc 1r daftnad rt before 1

l.e. rl.th tJre Pure numbcrr a83

tt
f,r
Y'

Dt

ats natrlx of lntermediatc lnputr and oUtprte'
atz natrk of fLnal uoc outPute'
aJ.L vestor of total outPutr.
r,xn natrl,x of Pr{nary I'nPuts.

Mcasuroments aro aserutred to be made Ln output dimn;lonl t

ttrat ttre correapondLng anays of dLnenrionod ntnbcre arc s

<I>t.
<I>tr.
(Ilv.
<ct>t.

I{e shall nrgrpore t}rat each ssstor rclIs I'tg output to othcr
gecton at a rurl.forn prloe, desLgnatad a trade prlcc I ttrrrr ell
intertrsdl,ate Ealee and purehaser taka praoo at tradc prloar.
A dtffcrcnt pricc rlll bs ect by cach sector for ralc; to flnal
outputr trd thls prlce wlll bc relerrsd to at a retail prioc'

tr
f-
Yl

l-



210.

we rhall alro arslso tJrat caeh fastor r

roldatarrn!'fornprleetoalllootorl.
prloc vcotors ln purG ntnbcr f,orn as 3

or prtnarlz lnput, lr
tfc ttrur defl'ne thc

a qnaatJtt, lo that ln

TT

Ett

rt

Each Prloe
dlnenrlonsd

2''
2. t'

nrt vccttor of trada grlocr '
rxl vcotor of rctail grl'cer '
tl,l Ycotoa of faotor Prloee'

lr a fun of nctnelt dtvldcd bY

f,orn thr Prl'oc vcotort lrc t

< S>E(tn-l

< S>p(I>-tr

<$>fier-tJ-

<P!
<e>[

(rll

Eotrl orpcndltur.r
br r.Prcrentod at

. <g><r><l>-IcI>r

- (Sxt><l>-I(I>r

- <$><r><o>-Iao>f

In prrrcharcf and ralcl f,ormt tjro natri'r atruatnre I'r

I

-

<9><l>t

< C><t>f

<9><rll

on tbc artunption ttrat ttrc rnonct,arT rtandard lr thc tsr tor ell

tsaneao*r" ri ," nay lsavr tJre dollar rlgn to ba u4dciltoodr and

ooatlne attratl.on to trrr 'un' 
of ro'.y deflncd by {r}!r ftp'

Blnac, bI Eonstrustiont

tl + fI r v

tlrrn totrl recet ptr lro lalor by

ft nrl goodr Glrn bc rGProtontod a8

r r (rlll+<Plfl

mstors of tntrrurdirtr rnn

rn atl vcotor t 2 rhrro

on lntclmrdlab and Prl'narY
an lII Veetor a t rhcro

. (t.lt

inputl otR alro
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1r r I*{r}!+1r(r}f . . . (5.21

run| vhich wera lnadntgrLbrc tn phyrlcal torur

for pgrohalct sLnoe r. arc nffi daalt'ng I'n trn! O!

rosountlng ldanttty brttrcrn . and a tttlt dol
F ls a dlrcct nealullt of f,aotor Lnlutr and lr

a brlenclag rerldual. tbe follwlng putatlvr

eqrralltlee aro rclgvant t

1146)!l - lr<r)fl

p.tl . vrll

lrr . rrl

I.r + lrcyltl - rrl + 1r.<9>Il

C - to

Thc qucrtton Ir rhlch of tborc fl'vc aqurlltlcr trc truc

tautoroglorl (el obvtousry irl tt .xprcrlcr ttrr leat tlrat tottl
rnto*cctorar *cdptr, obtalncd by prc-nurtlply{ng <r}ll ln

(5.11 by l)t nurt arrrye .gual total lntcrrcatorar payncntrr

obtatnrd by poat-Nltlplylng rr(r)! ln (5.21 by 1r (bl .ryr3t'ct
ttro fturdamntal rolatLon batrrcon total *Pcadlturlr on f,lnrl
goodr I 1. C. D)f t, and tot1l faOtOr Paydcnt3 t l ' " 

rtFl ' ItrLr I'f

thc cqualtty bstrrGGn GNE and Glrp rhish I'n thc orttrodor rtrtE nt

of ttre oiraurer f,rov rr regardcd ar a trutorogy. rt r'tt upon

or.tJrcr of wo argrmntr l tlrc fl,rst ir ttrat' (c) !r tautologloally

trucl 1.€r rlmply ttrat aaeh sGator belrnsor ltr bookgt end

rcqut ror both that tnputed lt.'g bc tnatrd ar aatuel lnyuentr

or reoorpt! r and of oou*c ttrat any dr.rarrprnq/ Lr eocountcd

for Ln tlre balanElng rcrlduall tJre rloond I'r that (cl nurt b€

tautorogtcarly truer oD the intul,tlvc barle that rlnoa ono nrnrt

paynant lr anothcr mlnrs recciptr tlrr tro totalr sannot dLffcr-

Butr lr t ls drfl,ncd, lt doer not lnoludo frstor rroclptrt

rimtlarly, c docs not lnelude payarnt for flnal goodr r ln ordcr

to rrrLvc at ttrr cqnallty whlatr lntuitLvcly $o €'"n rc. ougtht to

hoLd fc havc to add tharc ln, to yLrld (dl uhlah lg I trur

tautology.

Eo

b.

0r

d.

Or



An alternatlve basl.s for (bl ls that tt ls presentedr not
ar a tautology, but a! an cguallff whlah heppenr to hold ln a

partLcular carc bccauea palmrnte for flnal goodr arc Ln faetr
aftcr nettLng out lntemediatc tranraotlonr, all dtetrtbuted
anong ttre facton enploycd ln ttrelr productlonl thus (b) beoom
an cnpl.rlaal rtatement whl,oh ntght or nnlght not be tnre r and ttrc
ageortLon ttrat lt ls tnre Lmposer spcolf,Lc ngtrlatlonr oR tbr
way tn whlah prlaca anie drtcrral.ned tn ttra esonsny r f o tllrt
obeervatLone rhlatr would rcfutc tlre rtatmtent tre dcfl,nablc.
But tf (bl lr defl,ned ar a tautology J.n thc tlrcory thcn tlrc
guertLon of Lts cnplrt oal sonf lruation or rcfutatlon oannot
arLse. Ihlg is oomonly aoceptad on the level of netdrodologlieal
gcnorallsatlonr but tt! lnpltoation Le oftan naglcotcd ono.
eraptrloally noaerrred nrnbcn atrr Lnecrtcd {nto tlrc tautolrylt t

rl,nse tlraLr apparently observatlonal clraraotor aa 'factl' I'r
tahen to sonfor tndleputably enplrlaal gtetue on ths thcory. On

thc contraryr lf dstr frm cnplrloal obrcnratlon ars solcotrd
aseordlng to a tautologLcal framerork then dleorcpaneice bctrcon
thc ttreorl' and tlrr feot sannot bc obrervcd, and tltc tlhcory caL.3
to be eaplrteal, t

Given (a) , (b) would lfuarantse (s) , but (al altftough
nec€.8ary Le not luffl-al.ont for (e) , rbl,oh LE tlro zcro proflt
sondl,tlon for cqulllbrLru ln tlre cl,rcular f,Iow. As ruoh, 1t
tnpoeee dcfl,nlta rartrl,Et!.onr on tbc rtrugturs oC prLeoe, arid

rG nfl look at thce. !{G ghall nocd s@ dcflnttl"onr nred
carlier, vtz. r

t+ ,. ta"r-I

l+ r f<r>-I

' (5. tl

. (5. l)

, (3"51

to hold lor tt r

g*- (I-D+t-t

8l,nca ttrc trawklnr-9lmon oondltlonl
Urrn

arc asttnsd

v r O*fI ... (5.61
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Pro (5.1), (5.3) and (5.61

r - (rlr + f(p)-(!>, trI

From (5. 21 , (5. { } and (5. 6 t

r r {a>!to+rl+<P>rI (r) f0+-r, fI + (t>f,I

... (5.71

1r s l.l*(y)

. r (rlt*8n

a* I gle)

(v) f *Tw

, . . (t.8)

. . . (5r91

. . (5.10,

Frou (5. 7 ) ad (5 . 9 L tJre eondl.tl.on tor (el Ie r

<r>-l(rl> (p-nl + (r-Dlrrr r plrv

It docr not affest ttrr ttrrraturG of ttro problu rhetlror wl
ttart frm faotor prloer ar givcn End rolve f,or p t or rhrttrer
wc lolve for 11 glven p. Ifr ehall arlrm. fastor prlees lr glvcnr
to ttrat (5.10) rpoclf,ler r aquatloil Ln ttrr 2n varitblce D rnd
!r Of t*tc nany porelblc rolutlont, tno arc of partloulrr
t ntcrest I

E'I! e+r r+r v . . (5.llt

and

E tr (rt>-l<rrlr*ft + J 1 rhcn r . l*tv .. (3.121

(5.1I) ls tlrc r!.mplcat and mort apgrallngr lt hae tto
fcrtursr s no dlgtinstion 1r nedc brtrrecn tradr rnd rotall
prLs.f r rnd prLces of aII productr rrc ret cqual to dlroot Plur
lndlrcct unlt faator oorts i tt nay bs intergrctod at r l|elrarlen
gcncral cquttlbr!.rm. TbLr Ldea bar brcn fartenrd on to tbc
gonoral !,nput-output rtrueturG by ray of vtlldatlng tJre natlonal
Lnomo ldontttl,er t nokl,thgtandl,ng ttrat tho retlrtaotfon of (ol
ert rer ln practlor lrm tlrc fast tlrat ttra f lgurcr dcrl,vcd frm
crplrlsal muurcmrnt are Etruatrrred lnto an aoooturti.ng framvork
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ln rhiotr (el l. tautologlaally true, it k nevcrttrol.rr trcrtod
ar tlrough tlra Daatur@trtr roa. nadc tn rn aoonmlt rhor' ry't'G
of prlse ilctertlnetlon lct ttrc condltlon (5.11), ln tlrat thc
flgurcr tlorlvrd tro tbo nrncrLcal trutology aro lntorPrct'd a'
a Dalaur. ot faotor ooatr r l.e. ar a t alutr<r o! o+fr+t"' Ar thc

f,orrgolnE argilmnt attq)tt to rhoY, thll lntotlr'tttlon ll
qulte Lnrdntrarlblrl lndcodr lf lactor ltrlrut oortt rerc lndrprndrntly
definrd and nuulcd, va ahould bc ln grlnclph oapabla of owrntlag
on rb.thGr thc aubcrr ncalurad could or oouldl not ullilly be

rtrusturGd lnto tlrh foro.

(5.12) docr not' .llrnc e knorledgc of Lndlraot factor oott'
l[ s.tttDg tladG lrrloel , and tlrc brgls of r Lr rcr' r3Lvant to
tJra pro{uot cxlraurtion theeo, shLsh at tho nlcro levcl dloer

not uaually aoarlder the plaoc of, natort'alt oortr, althosgilr tt
La rstl.rser urcd to buttret! the argunsnt for (bl I but il (b!

l. to holdt la thlr oalc, thcn |, mu.t bl caloulated on tlra bael'g

of a consld.rabl. knonledge, Yhieh lnoludce a hnrledgc of tl'
8J.ncr prioer havc to b. .Gt .t anta ' rhll' rt oan ln ganorrl bc

kooaonlyarPoatrthi'risarkl'ngthelnporllbla'n'vcat'h'l'fr'
(5.I2t lt of, lntcrlrt I'n a llgut'dlLty cont€:tf ll rhlah dllt'ot
lrotor oottr rE. iaora cruolally e Droblen than thl tnillroot onca

lnoluded ln nrtcrl,al| oo.tt, rlnco thr lntrrrodlrtr lnDutt ory

tr.qu.ntly be aoqulrcd on rt leart short-t'm tredc ondlt enil

hanoo are not qul't€ ro urgrnt in ttrr rhort nrn ' trtor'ov'r ' ttrry

rre rors dlrootly kaorn, and lt nlght vell br rcnrlble h Prratl'c'
to|ctprla.'onabr'l.rofdlrgctlectoroo'ttUltheeonvrntlorral
nrrk up to tako carc of thc rc!t.

In botlr cl.at, tbcrc !r !o rarrrnt for rqPorl'nt tbat
prgduo.t. rotually oonrglrc togrttrcr to ..t prloel la ordcr to
cctrlcve {:ho cgulltbrfuu of tba olraular tlor, rnd th' nrohanl'rn

by rrblctr th. Drrl.t rculd rogually tct tnillvt'lual ltrdtrocrr to
oonfot.ntothl|r..lrltrouldlrtt'llr.qulr.rDclllrrgout.

ftrur tire 6cclgnatlon of any sucrh sondLtLonr af 'equllLbrlum'
aondLtlonr docr not solvo tlra problam of tlrc uLerlng au€tlonoct r

but rrlrcr tt Ln I nor3 agntc f,orn, parttculerly wr'rt|n account lr



llt.

trln of tlrr lrot thrt la or0rr to dclvc (5.10t nrt o! tb.
orylrrltlo of I drrn rasqr rln cl,ttd.

6 th. otJtm hrnil th. oorlr{Etnctcr of, not rchl,rrlag tei
tort of brLraot tn tb Don tilrtr flon, Jyttr tr I rotrgh
rDpstDrlrrttoo to (tl r crilrot b. dtrngrrrC.nr lD l$rtrrsr rtth
prlcl fl'..d annt f.ed ta prnlrtrat nrt !l"or fra *n
tsrl|rrston to otbrnr tho lomnt Llqutdlry rd 1lorlbl1l tlbrlr
nrt aent porl,tlon rtndtly d.tclontlng. tthl rlftatr n .d rot
b. oqrtLnd to tb-r for tI t{rrtr ltmrrotal porltto getr lo bilf
Urat thry orn ao loagrr Ilnrnorr fro rny ro![rcc, th.tr mrrl
Fduotlou B oonatngtlon .ilIrrnfcf , thrn th.l-r pu,rs[rrrr tsa
othrr trrnreoton nrrt trll ot?,, rlth d4rrlrltrg rtfroGr s
Frodustlor qrl"qmnt rEa lnmr grrnflrrlly. It prioo lrrr
rbL to br rrrhd, thm ril ccptl,tlll ralrhg of prlorr
rtgbt orfs lrc rtlortr of produorn to Drottrt tbotr rrhtlrr
talt"or, rl,th eonmqurnt lnthtlon end portbty qnlm or
gpvrnnt tnte,wendon. *bl poml,bllttbr rr. lrry, rnt th.
ICilt tlf.ry 1r Urrt rr& crrctttr rotlan r. regl b. trh.n
m'nrrts.3 tra I prlcr vrotor tbat rould r.abtr rqulll,bd,n.
luogt rtlvr Cbtnsbruor t,r noh mn tflrlfr tfuilt rdc rud
atrouttelilt . Do on ffild haye illoh tdil ol uhrt t$t cqulltbrllr
prlsrr rquld br.

llhr h'g ln rttmt of, l lnlnrratr Lnbelanor on tfir rrrl
vrrLrbtu rould fn pert d.errrd on tbt strnt to rbtEh arrilt
provldrd an rltrrnrtlvr fouros of tlnrncrr rnf tblr rould bf
tqtortant tn rrtl.tetlag hr ol'om1y plncntr flan rould brvr
to rnprorlnatr to blfansr to br tol.rnbll. Ilr gnnrnlr L:l
rubrtrntlrl l.nbelrnor lnntrtad tbo nt!, rsnld b. bound b plqf
I Er. frPortrnt, robp rlm t}rrn rqdd be I hrgr ercunt ol
carh plff-q ry ln oE grrt of thr ryrtr rltb I oorrupdtng
amd tc errdlt tn rnothm partp ro tbrt aD nf,l rould hrvr both
I lrrtc augpllt' of potrnttrl drgorler. rd l hrt dannt tor
I'ornr. llbltr thr tlcr rcr. mtrr tr brhnm, t$r brtrltlnf, r1lrtr
rould bc htr rtntohcdr ll,aor rbort trrn oveOratt rcrrtd t ld
to bc ftl.fy rrvolvtnf rnd nlr rdrnmu otrntlaurllf rvrllrbhl
ouh r,ould t nd to b. r.-lplat ntbc tltrl horsl.d qr rt-bntr
etrd oar uould oqnot th. af,l to b. brr lstlvr.
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tstr rtatto squtltbrrun of trrr ol.arrr,oar orrqlar fra san

bc axrprolt..rtcd by aerrgnrng, wr.thout ratLonalo, grloar aoputrd

dlrcatly to Htlrf,y (s. l0l . A dlreot rcprc$ntetlon of tlrc
tl.ncrcrr Gqdrrbrtrn lrntttar ln elmrltancour equrttoil forn

le not, horrvcsr attalnablo tn tha uodclr rlncc altlouEh thc

tlnlngdxffrrengt'nrlzb.cll.nlnrtedlnrerprotof,durrtl.o[rth.
leguaat1n! ordcrrag of, aotrvrtror and trauactl'oar tr@dnl. lnil
,statle. er@.nt trrcrofor. ls orlrrertcd ll a r.ro rrt o! grrortlr,

yttb estanttally the cventr of, one aggrcgatloa octlod bolng

repoated l,n ;rrbrcguont PcrLodn '

Run I

r rLnuretlon o! tbc olrculer flor ln thi,r lgnr. rrr bargd

upon e vGGGor of rcal drnandr eerlgrned Grof,rcnourly, sourtrnt frc
-,i- tI'

prrrod to portod .=.,.pt lor d.rrorctc ehanger at t ' 2a and t t !5 r

rhrro t r.r rcotoncd r.n aggrqla.tron gnrlodr l tlrc nodel *n for 50

'roh 
pcrlodr. R.taLl grroee y€ro oalaulatrd inttlalryr lt t ' 20

and at E t 3s dlrcctly f,ro trrc oqurubrirn sordltlon (5'121

egooedlng to thr hnorn rr. Rarorrre.a r6rc rct ro rr to lcevr

tbr reel gtde unsmstralncd'

Eha fcq'.nc'3 of 50 1nrl.d,r war run trrror trmr, ln ordar to

'@pars 
ure etfcat of dlf feronsGr I,n tt-m.lng r ootorlr parLbur '

(Iathlnrrontcrtr,.cotlrl.glnrlbur"lgglvenaclrarncnnl'ngllt
Lglles ttrat no el,suentr of atnrctrtrc, Lnt'tlal oondlttonl r of

rerpon'o rulor arc cha'gcd iretwecn requcnsct ciloGPt tboro

rpsalttodr but thrt rrhrrc ttrc tblng chengcd aftcetr tha rclt ol

thc nodcr ruoh ohrnger atrc arrowcd to rork tbonrslves outt tbur

\re do not rLrk Lnpound,lng ln octoflr parl,bur eny of tbe logloal

aont€gusno33 of tlrc ohangr Erd.. PG eru511c I tn RUH I turdlr

6*t trrlvs $nrng dl,ffer.nocr ttrg rsar ol,da dtd not, ln tfre rvlntr

smrla uncorrtralnsd. )

g€qrranoc t rPBroxlnatcd 'sl.ntrltanelty", In thet dur datil

for rrr actrvLtl,o uoro rct unt f,only for atl rcctofl, t'qrrrns'

Z rttalnrd 'rLnultansityo I'n produotlon but vrricd tlnl'ng Ln

ffnel duarrdr oVCr ssrrtoat i !€guGnc€ 3 varlcd produotLon
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aativl,tler ar vtll. lfhe ef,f,ect of ttrr tblrd vartrtlon wat

funflamatal i rLnco t+ Lr def lncd wlttr rerlnet to thc produotlon

pulod of easb ssctor, tJre marured prtnary lnput cocffl'ol'entg
havs a tlne elqcnt. Productjon aatl,vltler are thue algo

dtl1ncd for a givon produotJoa pertod, and rhrn ttrlr alrangor

ttrls dlrsetly atfeotg llput urage lor any grlvcn lovcl of output.

Thgr l- n; -rranlng tha produotlon Bcrtod Lnlrrclrol total labour

and total oapltal usago for glven output (rnd thur pronrldcr

I mtng of oonveX/lnE tlrc effaot of lncff lcLencLca arirt ng fro
bpakdorrrr, go-lloro and rtr!,kerl r rrhtle rhortcnl'ng thl productlon
perlod roduoel total uragrcr for glvcn output (and nry tlrur b.
grsd to r.pr.lsnt tlrc rff,eot of lncnrcamd cfllclencTl . Htt tlalr
Lnputr aro not defl,ned tn tcmr of I tlnc dlncnrlonr brlfigr trkan

to br dircotly proportional to output rcgardlur of tbe produotlon

parlod. Chanrger ta prodrrotlon cfflolcnoy aould altcrnet'lvcly bc

raprcrent d by chrngor ln tho nqulrcd lnput coclflalcntr r

leaving ttrc produotion parlod unaltsred. Ithtch |l Borc

approprtate r orGG tlrr productl,on perlod ha'r booa dcfl'ned t'n

tcrtt of {.2!, bcoocr a quettl'on of faot'

It oourr. of rcal output for rc{luen6ct I and 2 1r lhorn
on ahartr l,VL and t.z/Lr tha fint ehwe tlrr ordrrly patt'rra

of t5t aLrsrrlrr tlow, rlth vcrl' l-tttte ttroc ncrdld to adJurt

output to dLrorote clrangu Ln fi,nal daand I'n aD othend.rc

rtrtj.o sttuationr tbo ssoond 
'.t 

basloally rtnllar, but rlt'lt
106 cyglingl thl.r oyollng arlrer frm tlnlng dlff,crcncot in
tlre lcotoral fl,nal dsards sltlr cronscgucntlal varl'etl'ont I'n tlrc
produetlon nnderf,akon for Lnventory replacoeltr

gcgucnco I turned out to ba Botr-vlabb r ln tfrat the fyrtG
oould not ruttaln thc dcuandg nads upon lt. tflrc clrangcr tn
ti.ulag of produetion astiyltlca hd thl eff,cct of Lengthenl'ng

offi prodrrctlon pcrlodl oonridcrablyl otdtil fron flnel doand

ard otlrer rcatorr sontlnurd to bc nrt drrrlng thr 10ng productlon

par!.oda, t[Ug rrurnlng down Lnventory tc lor levalr I tlrle
Lncreaged ttp amount of, produatl,on nacdrd for lnvontorlt

replaocncnt whrn ths aycle of productl,on Gventually clno round

agal,n, and ttrc anourta necded wer6 nclre tlren ttrc avallable

'i

\I
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oaPltrt oould produser ro ttrat ln tha avcat oapltal constraintr
olnrated rathcr crrly. Ttre offcot rat prononnord cnough to Fun
dolrn Lnvontorlor and thu; brlng ln .uppty eonrtralnGs on trntcr-
mcdl,atc ruppllcl r Ttltob f,nrttrcr mrtrl,ctcd lnvcntory replacanrnt.
T-hc rerult ras that t$rca roctcr ocerld produstion rt ? - 11,
and al thcr.rcrh 6om eonsreptlon oould rtlll b. ruppltod f,rm
I'nvcntory remalnlng, ell nal llorr ccared at t . 20. Thue thc
unoonstralned grarttr path lntcaded trrrncd out Ln tlrc rvent to bt
lngoealblc vl,tlr very luupy prodrrctlon.

The oqut[brt rm prLeor cot by dlrcot coputatlon aoaord,lng
to (5.12) rcn tlrc satno ln toqluono. I and 2, but d.tffarod tn
tGquanos 3 orl,ng to tha ohangcd produatLon [nrlodr, ea follorr r

DBRIOD RETArI, PNTCET

-

8cq. I & Z, Ecrt. t
ff fpArr,Yl

1- 19

20- 3{

3t-50

I
2

t
I

I
2

3

4

I
2

3

4

20

d0

60

80

80

60

l0
20

50

50

50

50

.lzlt

.2t94

. lstt

.Lg?7

.2353

.2f0t
,19l5
. f90g

,27t)
,2175
.17t1
. 2563

.5172

.3719

. t15l
, !30f

.2818

.3180

.3858

.1662

, tt{9
. tt8{
.9{3f
. ll75

(The rcttlng of rrqulred fJ.nal output ln dellf enourtl n.tn!
thrt thc total dmtandcd over a perlod lr lndelnndcnt of thc
frequcney rltJr rbloh purohaees ars aetually nada, although thr
tnpltoatJonr of varytng tile frequcnelrr r! Ln fequ.noc 2t rry
undor tono olrorruetencer havc rignlfleant ruBply and palmentr
oftoatr. I
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tb .tl.ot' oD llrlou Lr la eeord rtth sornon t [a.. If
a motor lcngrthrar ttr gcoduatlon pcrlod r|lt5 ttr drtly a6g.
rrtr r6rfil nnAmfra thrn ttr totrl lebonr: aflt lurt r6cr
rnd rlnsr cr hylnthol lt ls trtrlng lotrr to eroaror tbe rln
oNrtlnt, ltr f"rbonr oortr gfr EDtt of ouqrst rsrt rtm. frlr
rill reLr| I'tr prlor to othrr rrcton, rrhorl rrtell prla6 rllt
thur b. purbrd uD elthough thrtr ora lrbour oortr dglrt not br
rtfoetrd.

ltl lllurtiltlonr of offrotr on thr Dnry fl.m lxovtir I
sovttdrnt rrf of I'ntuodustaE srilr oG, tho rttrnrlHtlonr ot
rcnctrry ortr vhon rnprrfual ir r nrls obJest or rtudy.

Scqrctcc I

D{pltr th. trrlgurot of, qutllbrtrn grloer and otbrr
devlocr ta drtrnln I ttrtl,e ryrtm, th. pro6pff of rtgtt3g
uD thr md.t lra ttrtl and Gh. tnnrl,tton lnrtodr rhrn th.
IlDrl dmand rrotc ohrnpd, gny. rl,er to urry lhort-116 5g
oftlatr uht€h oqrld b. negrlcotcd ln rnnlnlngr thr brord Drtt sn
of flour bet rblEtr brd l,rreverrlbb rffrotr on ril of thc
rtook vrrl,abl[ r .c. nimr lebalrnoer oorrrod tlf,totrSh rcurrllngr;
rhl,oh alro sorrld bc nrgbot d l,n f!"cr trrmr but nlpar onnlrtlvr
rlfsot on tll,o rtook varlablrl rrl Eori notlscrbl,a. nurlngr thrrt
rdlurtnsnt pcrlodr, rbort tlrmgh ,t!.y rroro, I nsabcr ot
tilauetloar oem:rcd rt thc 'rrongr' prl,cu, rlrrr th. grtrgard
pllcor rrr. valld oly for tbc qrrLllb,rlru ltltr.

Thr nrult trt thet rltlrough Itrnr rrrf,c tbroughout rblo jp
nrt t*rrLr cryruCftnrrcr ln euhr trourcholdr nD out of serb to
crrly that atter tlrr fl.rrt prrtod r11 t}rlr gutu5recr yg;1r nrdr
out of brnk onrdratt, ncurrthtlrrr, brnt edvrnou rurlnrd
conrtant lor Lu0ilr of tba fEne brlng nAu€.d ln totrl dsrlng tbr
nl'ddle of tbr ron, tlnor thc hourcholdt rerf eblr contlnuourly
to rcpay merdraf,t fron oerh rceal,ptr by ilil' of rrgr!. rhr
Inporteneo of thfu ehort tcr brn[ f,lnracc 1r rom rgga3rnt
trat tlro f,ls .tlgrurca cf tlre tnanotJonr nrtrlr ttran fru Url
rtoch ftgurcr for brak rdraneu outrtrridlag rt ead-polntrr (tct

I

l
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ohart l.L/z for ttre lourcct of expondltrrpp i.o. ttre ror sunr
El , Er, 8R and tn of, the tranractlong matrLr.I Plnpointtng tlrr
rltght Lnamc-dirtrtbutlvc sf,fcct of ttre round!.ng lnbalanoc
requlree ruppluorntarT lnf,onratlon frm the urrg dctrllcd
trangactionr netrl.x prlntod out durlng the oourrc of thr run,
but not runnarj.rcd and not chmn h.n.

The rltght not aash draLn fro bougoholdr to ftmr grv3
tlre lattor rmall GrcGlt carh balanccr wblch rare tranrfrrmd
to nfl. Thir novcncnt cannot bc dlrcctly dcducrd f,rq ttro
relattve mov@cntr la bank end nf I dcpotl.t llabtI!.tt re, although
cbart I.L/3 nalrca tt look at ttrough lt Gtno tfhat arG rhovn tlrrn
aa 'bank dcporltlr arc rdJurtcd in line wlth tlrc uragG ln thc
Rcrcrve Banlc t r tablc rltoney supply and Srlectcd ttqutd A't|.tr
of tlrc Publl'c", 1.., not of, tradLng brnlc dcporltr hcld by ntl.
But although lt nalccr roD.c et ttre ml,ero lcvrl to tpGrlc of I
tranraotor 'tranlferrl,ng" a dcpoalt to nfl, ln total tlrc tradlng
bank lleblllt!.eg arc unaffcctcd thoraby, only ttrs oyn.rthtp of,
the drporlt ba{ng tranrfcrrod.

It happcnr that for thlr a€quGnse totel bank depotlt
ltabtlltLcr can be arrlvrd et by addtng nfl.-cned dcporl,tf to
the nct bank dcpoeltr rhwrr, but tlrerc arG rceronr nhy t61r
rould not notmally bc thr oarG. Ifh.re nfl lendlng ocourf r rlnor
;ueh lcndlng loror eath at thc banlg cqual ts thc anount of ttre
Ioan, it cln becm largc only tf ttrt nft aro reorlvlng sath
lrm ner dopotl,ton t tbe proocrr ttrur lmplicr a rcoyoling of
dcpocl'tr of tlc folloulng forn: e rcsclvar a palment lnltlelly
by ohcquc vhloh he prcrontr to tlrc drawee banlr, vltlr rho hc
aoecptr a denand depoelt ln satiefaotlonr tgbrcgtnntly h. dcpogttr
hle orn cbequc wltb nf 1, uho ttrur eaquiro a tradl,ng-banir dmrnd
depolt't rgual Ln anount to tho dcblt to .r I s aooount. Tlre nf t
lcndr to t by glving htn a ahcqur on tblt drnand drporl.tl upon
whlah I drawg to naho payncnt to r t rho agein pufef tt tlrrough
hlc eccount tn tJnc procesa of dolnelting I lLkc arcrurt rltlr nfl.

There arc trro wayr of troatl.ng ttrlr proo.sr analytloally.
Onc le to caneel outl l.€. nrglectr tlrc parel,ng tbrough ttr brnt
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ascount of ! t I leoond ohcque to A r ro that we rhould d!,raetly
oonnoct the nfl loan to D rlttr ttrc aoqu!.ritLon oC | ,l 6oond
doporitr 1.c. YG rhould say ttrat tlrr nfi, har crcatcd Urs rcoond
dcpoel.t through Ltr orn londlngl only ttrr f Lnt of 

^, 
J nfl

depoaLtr would oount at a rhlft batwccn areotr on 1.3 partr ttre
reoond subetnod l,nto tlrc dcpoalt creetlon by nfl. lfhr othor rr1l
1g to rafuge to dl.rti.ngul,rh bctncon ttrc flrtt and treond of t, ll
deporlt;'., traattng ttrcm both cqualty u portfollo adjurtncntt
by t ' ln rhl'oh ca.c rc ehould not rpeak of th. nf,lf r ablltty to
srcete dcporl'tr ttrrough lta orn lcndlng, but of Ltr sontlnurd
ablltty to lcad bclng drpandcnt on thle oonttnurd trfct-rhtftlng
by oyn rr la tho flrrt Lnrtanor of bank dcporLtr.

Thc firrt rty hae oonsiduabb nerlt, rlnot tlrc nfl rould
have aoqulrcd bottr of I I t dcporlta lhllc nalntelnlng only rn
aqount at tJ[e tradlng banhr cqulvalcnt to tJ1. rooondl {t rould
thur be olrerattns on a fraotlonal r€reFy. ratlor rDd I ttdy
anaLyrLr addlng a ttrlrd tlcr to thc high-poncrcdr/or.{lnery ncrn y
rtrusturs rould follor lmcd,letcly. Hcvcrtlrclclrt tt !,r thr
essond wa Ulat her to be acocptad. fn thr fl.nt plaor, thc
ell|l'on of ttrc tranrtaotl.on ttrrough rt s tndi,ng bentB aooonnt t r
inarfnr{ erlble tf thc dcflnltlon of Eoncy af a moanr of rcttlent
be rctalnod, rlnoc tn ttrc light of tlret doflnltlon thr atldrd
transaatlon 1r of lnportanac tn ttt ovn rlght and nry notl
wlthout I'nconalrtcnoyr be nsglcctcd. rn tho rcoond pleoc, rO
havc bcen ablc herr to dkt!,aguieh 

^r. fint fro hlt rcaond
dcposlt by approprLatc labclttngr rG rhould not bc ebtr to
dlrtJ.nguJ,ah ttrcm ln praotiGt€ r rlnac tp on oould tcll rhcUror a
glven depoelt wlth nfl arorc ar a oonr.gu.aoc of nfi londLng or
notl fl'nally, tbe analyrtr lnpllcr I beglnal.ng aad rn rnd to tbe
tranrastlong t.qu.nsc, whlch Ln tlro oontrrt of thc unbonnded
tranraottonr flor arc nceninglarr. NoyGrthelerJt rtnoc nfl do
ln fact opcretc on a fractlonal rGrere ratlo, tho tottl of thrlr
dcpoelt lltbtlltlrg docr not oorr€rpond to tn rqual rnorrnt of
banlr donand dqrcrl,t thblltticr, and lt Lr not ebar rhrt
msanLng , Lf tny, oould attreh to Urc slu of nfl and tredl,ng brnk
danand delrcrlt ltabllltj.ea, whetlrcr or not ttre lrtter br adJslt.d
for nf l-wnrd de1rcrlte.
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thc ryartsfl or dlrprttr brought ebqt ry ,r I grttlag
furthcr lnto d.bt to ntl ln ord.r to gry to I o nbor. contlnurd
d.Podtf rlth dt lao provfdllrg th. lornrbh tundr fra rrhlob
trl p|1rnntr to I lr. Itura€.d, rr1t rgp.rr hpfrurlbf. $rrn rr
thtlh of I erd t r. trro gropfe but hoa.r rrroh lloan boltcrbL
rLla rr 8rgrrrd tbc lt lrro rstor| or grdpr ol trrrn.lgtostr
Ind..fr tfl lustr ptoqrrr lr n sr.frry lt tnartotlor lac to
be rsrtirlnrd la I oontrrt of frrg. rd oonttnrrd trbrlrnos
ln th. mrtrrlr tlour.

It alro rXtf,rrt t$rt r prrtlttrat grrth ln nlt tl$ltl,tlrr
rnd arrrtr rtqulru rquellf prrrlrtmt l.$rhnou. D.jlmftcr
rlth aIt sra rcqutn th. tdb fundr to drporlt onty 1I th.tr
rlorl1$r ruln rborr th.lr rrp.ndltgul borrorrnr rrho nrt
b. rostboeln.g rr ttrr ntl lr. rllllng to taorrr th. .qlrnr. ot
rttnotlag rub ldlr tunGr' Gls !..d to bonru @lt lt th.lr
eurnat rrpruAftsr n r& rrocrd tlrr{r ourr'rnt rrodgtr. Arr

lebrlraar tlrur rlrD.ur nrqunsy lor th. alt to br 1rys9163,
Itlt thl,r ErIr b. rcaf thrn r nlnr ol rdlurttne prg/ratr to
tlrlaf dlrongrnnbr r.f b. rt n lD th. frct tbrt ltl drpodtr
rnd lornr cr. ln gnnrral longrr t rr tbrn brrll, l!.1nrftl rr"il
rdvraoo rnd arnnotr lllr tbr lettrr, heva th. trnctloa pu$ly
of abrorbfng ftort t rr d.hsrrpanolor br$ra qpad,lturot rd
nortrptr.

tbcn trrdr orrd"ltr l.t. drfrrrrd pyrut dtnstffr ratrrlr
rnd rhcn ln trncrl thr ttd.nf of r,rrlptr rn! 4lrburraatr
Cittrrr tbr dmlgmtlon of rm prlod e'v.a rbtoh Fa.!r llffi
rbanld belrnor bcomr rrbltnrfrl thrn lr, o! oerrjll F 'frrog6,.
prrlod oy.a uhl,sh rooqr tlorr rboLd btlrnor. Ir tbr rtrtlo
r$du'brl,u of tlrr slrsulrr tlfl, tC rould b. lnrrl,bh to rprtttr
.6. sonAttfon ls rnif arbltnry rggtqrrtlsn 1nrlo41 orgr tbct
.roh trraresErf t outrtrnllaf d.btr fl.d bf or to htr drltlid
rlrln lrnctrngd bcHrrn taml,mf detorr or thrt rll rt rorthr
3anlmd ooartrat, but A|.tt|.a{rltlra Dould rtlll rrltr tor tlrr
fomrl r.htlonrhlp 1I qgregrtloa Snrlodr aontrlnd urmnl oa
rpllt prlodr of fnmr rolpt.

I
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In a dynanlo sontoxt bahncs condltlonr could not hold lt
rtgtdly, and thcrc would bc nottrlng lntrtnaloally uroDg wlth
ttrc oxirteneo of lnrtletent tnbalanoer and ttronEly aott'vc nf,ll
lndordr tlrlr ro.ns to bc rcqutred tf tho non.y aldr of ectl'vLty
Le to bc oonrl,rtent rlttr tJac D3o-olartlsal oonccpt of tlnance for
bgsl,neer lnvsrtmcnt belng drrtvrd frm housrhold ravLng. hlt
tnbelrnoGr aould ooeur ln ttrs ottror dircctionr ro tbat' r@l
burLnotr turplur paoiptr would b€ umd, vLa nlJ. t @ fLaaaoo

honrcbold soulilptl,on cxprndltrrrc I and cloorntr ol tbl'e srn b.
rccn ln nott coonoier today.

chart l.v3 alro rbom ttrc alort ooEerpondcnGcr ln ttrlr
rGqlucnoG, bEtvrcn tr and Rr , and e rlntlar rclatl'on holdr f,or

advaaocrr 16c roletlvcly rtabh lovclr of dcpoelte and advrnoor

rern in thr rtook vart ablcr gLvar no oluc to thr vr.r!? eotl'vr
nrturc o! ttrc aeEountl r rhl.oh orn bt drduccd only lro th. flor
verlablet of tho tranraotlonr nrtr{r, I! onc lr rt all Lntrrorted

in sourscr rnd utcl of flnenar, thc rtoot varlebler tro not v.rl'
lnfomatl,vc.

S r,qaancc I

Ilrr relatlonrhlp bettrcrn ttoah rnd llor varlebhr 1l
broughtoutnorGclearlylnttccl'ollcltprttlrnof|.qu3Dcr2l
ttrc mn y f,lour nrturally refloatlng ttro oyollcal Dovru.ntl tn
tlro nar flwe. chartr r.r/z and r.z/, rhq ttro tntrractloa
botr*orn banh currcnt aocountl r paynrntr rhuttling bltrcrn rdvrnou
and doporltr ar tha fluotrrettng coursG of tranrastlonr diotrt 6.

(uo othcr rouro.r of flnanec ucrc urtdl dcPorltr rltlr nll u.rc
medr but, aftcr tlrc f,lrgt lnrlod tzlro rnorurtr ror. rgaln too

rnalt to br rlgntfloent.l Tlrurr crt.E ln ttra oi.mular tlfir
urrrc lr r nrcd for rbort trrn tiunoc r and a oontjaustlon ot

actlvlty vould b. vcrl'Z dtftloult rlthout lt'

,t$rr rclatlon batrorn rtoclc rnd f lor drporlt tlgrrrrcr t l
:hwn ln 1.2/1, the fluotuetlon Ln outrtrndl'ng dclrcrlt
Itrbilltl,m of benl,r betng dlrcatly relatfd to ttre rotlvttl'
seon tn tlrc provlour tro ohartr ratlror tben to nIt rctl'vltf'
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Bcoturc ol tttc llnltcd nrubor of sourcof and dl,eporalr dcf,Lncd
to lar r the olotc rcletion bstrrcon brnk dopoet tr and advanoct
Lr lnovl.tablr, but Ln a Dore sxtsndcd nng€ of porrl,btlltl,or
otbar .ourocr of ohangcr ln d,cporLtr would arLrc frc govrrnrucnt
and forelgn arotrangc transactlonl .

Saqeenec t

Thc vcry ttupy produetlon, rhtoh brought ln rcrl oonrtaalntr
in thts t.qlu,anos, alro produocd grcrt r drnandt on tho non trry
ryrtcn. lfhc orratlon of non.y tn tic form of, eddlttonal benlr
Sqroeltr eearcd whsn ttrc benh naohrd ltr londtng orlllng, but
claar alternatlvo flnenea war rnply avallabh fro tb. nfl, *ho
had plcnty of sarh fro tbr lfumr r Do gcneral finanec corltt,rrlnt
rcduocd an1r t;aneastLonr. Aftcr rcal eotivity hrd srrmd
altogrcthcr u)noy Atd not dirappcar frm ths ryetmr llnsr baats

end ntl loanr to horurholdr oould rrot bs repal.d oncr rrgs grlmntr
had rtoppod, to that tlrs nonoy gtook varLablcr roalncd thcnattrr
at conrtant, Bonrctro lcvclr (I.3,/1r.

llora aould bc lound out about th. proprrtt cr of tlrc rtett s
cqul.llbrirrn olrsrrlar flsrl for ermplrs thc non trry rffcotr of
rcplaocncnt lnvcrtsant to mel.ntaln a depreol,etl,ng eapt tal rtock
rould bcar exanl,netion. An attenpt har bccn nedr to provldr
tne ltnk rlth Gencrel EquUtbrltm analyr Le, but l,t lt slcrr
thrt, onse rs rrcdl,fy that analyrLr to dlrtlngrutrh rcel and nonqf
ridcr ln a contcnt of tJ.nc r ro almedy dcpart lrm thr
rtnpllf,tEatLont evrllabh rltlrl.n tlrr ururl tpcoLflsatlon of,
thr flalrarl,an rtrusttrrar rhoro propcrtlm bmoo lorr rccetrlblr
to f,ottrl rnalyrl,l. Slnor r ttatls Goonory Lr rrot Lntercrt{nfr
fron en coonol,o polnt of vi.arr u! rha1l not punu. ltr analyelr
ary furthcrl tt to prcfcrable to ncnrc into an attmpt to drvclop
a dynanla analyrLt, rhLoh rs... bfi axpeetcd to prerent nort tavcrlt
groblrnr '

lltro ruah problor hsvc alrordy brln ruggcrt d by Rtrn I.
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tr lLrlt lr .thl3 odr dtmgrcrtlbr{u, tts$frg rnd }Grdnilcl'il ffir'ut
prrtoilr ol ralu, rnt, ilhl-eh ll * dsrni'R r|eDcrrr .tr! b' 

'rDaot|il
tF aofrf rrrqEmtltrr tr frt rplGl$rffiflil, rtlrh eonmnr-!il'

{rnrrur1bla eltrotr s tlr rtcd nntrbl.ft tle m€id lr thr

ror.ruury j!|3| rrystsy rrT fifi1 Iila E'l rrtut rhrrlr

rroauettou q;rra rlFgtfr-t, ftrrt rtlt oH{tdr nmlrr
rtbatlon tr I ffirrln rrCtf$fr
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5,2 THE CIRCUI"AR FLOI{ IN A GROHING ECOHOF|Y

fanglattng tho statl.c equtltbrlrm of tlro ol.roular flor
!.nto a dynul'c oontert raLscr a nrnbsr of problcmrr t on ttre real
rld,6 oquillbrl,ru' oan bc rapa€Bentcd at a fterd;l exBanr!,on path
wlth a eonrtant rete of grwth t (l + ttt, wbcrt r relert to
aggrcgatl'on perl'odg. Btlt tlrlr trend rate eannot b. rsrl,grncd
d,lrectly to total outputr elnee thage ars cndogrenously dster.ul,ncdl
lt can b€ arslgnod to tlnal duandr for aonluptlon; vh!,ch at
prcrent arc trcatod ar crogrcnouf r tnd provldad thtt no oonrtralntr
oparatcd and that tny other o@ponantr of fiael donnd had tha
trEe trcnd ratcr tlren tntal outputa rould alro hevo tlrr requlred
trcnd rat.. In thlr oaac, prleer ret erogenously resordlng to
(5.121 rould bc iequl,Il.brLum' etncc tjrc trend rate yould canocl
out betrreoa <rIr-I and (r).

cmpXloatlons ttG lntroduced rhen capltal and lnventory
aoaumtrlatlon ooour, rlnec both Ety caurc dlvcrgcnoo3 on t*rc real
rldr bs|rrcan tbr er port rater of grqrtJr of flnal denand and total
outputl thorc uould not bc sGriouf tf lnncrtmrnt uarc artlgnrd
exogtnously rt tt tlre somon trcud rato, nbon ln tlrc abgenoe of
oonrtrsintr ttrc nal .qulllbrlun conditton! would etlll apply.
Problsnr on ttrs money rLdc rould be Eor€ troubl€rcre.

Inventory aocl!trulatLon omprl,r.r unrold rtoek for rhloh
produatlon .rpont€! havc bcen lnsurrcd but for rhl.oh no paynont
har yct bccn reseiv€dI rcduotlon of Lnventory involvre astual
trannctl,onr ln goodr rhl,ah are not Lncluded t n Er,urcnt output
and for vhtch no surrent produatlon crpcaror arc lnourrcd, fl
€qdilbrLum, ln the tcnae dcfinrd above, roro nalntrlntd on thc
rcal glde, noveuentl tn Lnventory oould bc kopt constant and therc
problenr rould not arlret but avGn a rterdy trcnd of lnvrntory
acotnul,ati"on rould rtl,ll provlde a routro€ of nonctarl lnbalane 1

prodtrctl,on gnlmrnta alwayr nrnntng atrcad of aalct rcoct ptf .

Invcrtnsnt Ln fLred capital lnvolver nonelz tranraotlong
betrrcon thc rrllen rho produoe capl.tal gooda and tlrc buytrr rho
llre tlru ln peuductl.onr at ttre ttnc of sale, ths aapt tal goodr
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ate trcat d ar ordlnar!, prducad gooda, bclng dlrtlngiulahed fro
oon:unptlon by clarsifylng thc rs.l quantltt cr ln a rolraratc donand

vectoa. Oncs thc purobar€ ls completed, tha buyerr add tlro to
tlralr wn capltal stool thur expandlng ttre prlnary oapltal lnpute
avallablo for lrbrequrnt produotlon. rhl.s lollorr the broad
llner of, the atandard trectnc[t, alrart lro thc tundlancntal
dlfferonosr nadlc by thc tlnlng uochanlru and the nonoy/r.rl
distlnctlon ol tbr uodell horc purohaeor of capltel godr and

thclr rubaequent uso ln productlon ara not f,onulatedl dlrcotly ln
talut of aggrcgatlon perlod. but Ln tcrme of tnc rcqucntlal or{crlng
Ln rhLch all tranraotors I aotlvltlor are cnpre rrcd. Doprcolrtt on
lnvolve. ttre pbyrloal reductlon ol exlrting oapltal rtook rlthout
rn actual rale and purohaae be!,ng lnvolved. ?hlr D.ad not praroDt
problenr on the rcrl rid6, rlncc lt ls grora lnvoatlant rhlch cntarr
lnto ths llnal deraand vector rcgardlerr o! rhat rat6 of deprcolatlon
ls appltcd. It oould raLge a groblen lf thc uttnl dyaamic
cqulllbrlrn oondl,tl.on rgoolfytng tlrc unlf,oru grorttr rrto tn trlor
ol gg!lavcrtrant rcn aBpllcd, rlnca Ln that oaaa Urarc voulil bc
e dkoropanoy bcboen tho f,lnal atd totrl grorth rrt r.

Inorensntr ln ttre labour fcrce affest produat!.on only Ln thc
suBply of prl-mrry Lnputr yhl,ch ln Urc abrcuco of ahortaget do not
aff,ect the real €qulllbrl,rrm aondl.tl,onr no oapltal cott of Gxprndlng
ttre labonr force ia defin€d and no monetary effeotr of such

cxpanrlon can thus oocur.f It 1g thue LnvontorT rnd aaPltll
aocunulatJ.on that raLsc ttre quGstLon of hw nuch of ourrcnt
erpondltrrre by prduoGrs accluulatlng thcge altot! lc to bo Parted
on in surrcnt prlcec to buycrt of f Lnal goodr r lLnce tf ttrcrc
costr ars not par;Cd on ln current prl.est tlrcn thc palmcntt and

raocLptr of prducstrt must dlffer !.n Groh pcrld. lfhcre ls nottrLng

lnt-rlnrLcally wrong rlth ttrle, cnd lndcod tt may rtf,lcct tJte

sltnatlon referred to Ln z.LZ and 5.1, ln whlch produccra aomctnly
Lncur rffirnoy debts ln ord6r to aaqulrc real a88ct3.

But tt doee nahe lt rattrar hard to lcc how rG would then
dctinc "equtll,brhm' ln ttre noney flowg, clnoc aa toon at rc adnlt
ttre crtanalon of eredlt lnto an oqu{llbrl,rm state moat of, thc
characterletlcr rhloh would ottrenl,re provldr potrl.blo oriteria of
denuraatl,on belrreon squtllbrium and dLscqut llbrlun bcome cqulvoaal
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or nl,gleadlng. For exanple, whsn a payncntr Lnbalance perrl,rta
thc net palmantr draln mugt reault Ln net tranrfGrs of carhr but
wherc the surplus rccaLpte arc lant back through nfl, trangaetlons
nlght be able to oontlnuc eycn ln pcrrirtent monetary lnbalancet
tt rctild b€ nooellary to dlstlnguleh ttrla rl.tuation from tn
cqulltbrlwu on6 Ln rhich houechold ravl,ng ls ured (vla nfLl to
financc antiolpatorT erpcndlture by buslnctc ln tlrc nornal oour!€
of growth. Oltlntlbly ttre requl.red dl.atlnstLon Lr provlded by
the tradltl,onal equl.llbrl.um condltl.on of thc egualtty ol revlngr
arrd invcrtnrDtr but rhen real and moncy florru arc dletlngul.rhcd lt
netdr to bo nadc slcar vhat ttrc relation batrccn roal rnd rpney
ravLng rould bc, and horr tuputcd mon.y valuag rould entar Lnto tlrc
cquallty ln the abrcncc of ron6 prlgr_ notJon of 'rqullLbrLtn'.

lfbcrc goodr ar. bought oR srcdl.t fiot furthcr proccrelng, only
tltc valuc addcd necdr an tmcdtatc eash payrnsnt, arrd tlrc rala of,
tha ftnlabad goodr for oagh nay t nvolve algnlfl,oent tranrfGtt of
liqutdtty. Ultlnatcly tradc arcdlt nurt be esttlrdT but thrre
nced bo no aaeartal,nrblc perl,od over vhlch, ln gcnoral, tbls ntut
be dons t et any deflnltc potnt at nhtch all outrtandlng dcbtg
have to bc sleared. On tlrc otbcr hand, tlra grrand total of clalua
arl,rlng out ol all aotLvl.ty rould aancel out bcfirecn drbttr and
oredlte Ln tbe eonroll,dation ol balance rheetg at any polnt of
tl,ne rcgerdlcr; of tha prevaLllng statc of ttrc coonffiUr. 8lnee
tJrc dlgtrlbutivc cffcot of l-ubalanoor har vcaltlr effcetr r tho
Itatle equlll,brLun oondltLon beamca rtnply tlrat all not uortlu
remain eonttant. Bllt Ln a dynanla oontcrt rc would crpoot total
rcelth to be lnoreaalngr and aoneonc nurt hold tha nstr vealthr
thir rould ba furtJrer ooupllaated by the mixture cf rcal and
noncy varlabler Lnvolved in ttre notlons of 'wealth' and 'nct
wort,tln. FLnally, tlrc aggrcgatlon perl.od, whllc tt may or ney not
bs arblt-rary ln evGry sonre, lr ccrtaLnly arbttsaq/ vltlr rc4lcct
to any partlcular tranraotl,on or to ttrc reaolptr and payncnte
totals of any partLcular tsangactor.

In general, tt bcoqncr dorrbtful rhcthcr a nonctary
eqtrlllbrlrn, ln a dynanlo econ@y aotl,vely urlng crtdlt, Gan

moanl,ngfully bG dcflned Ln any cxect acnrs. Bot bcf,orc w€ oan
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.rplor. ttr6 probl.ot rabcd Ln thle araa, anothcr problcn ruPar-
t'.n rr and titr oallr lor prlor rttantlon. Thla problcn rrora lD
a.qucnoa 3 of run lr lo rhish the rholc aytton oan to a ttoP.
It ooauaacd tn a $rbrcgu.at !un, ln vhl,oh ttro ryrto .t4p€d h
all thrcr aaqrEno.t. llto courn o:g Gv.ntt on thr rcal rldo ln
that rubr€qu.at run rc8ltt a brlcl rtrt [.ntr llnce lt givor tn
cxanple of, tbo sort of chalne of cauratlon tirt re rhal! rant to
crtabllrb.

I'h€ trrDrltl.on to a dynanLo .yat n rar apgrroachcd through
arr!,ga!.ng a ooDstant grondt satc of l.Oar to gror- lnvcltannt ln
tlrrd oapltal. to the labour foloe, aad to conrtqrtlon doaad r

sltlt an allorrtroa tor I oonltant ProPortlonrl nt of flrcd orPltll
daoaf. tn tJt. cvcnt thc operatt'on of, a labour oonttr|lnt at an

carly poLnt on tbo thr path sctultcd ln a rep!'dl runallg aloun ot
tb. rytt@, vhlch thut hrd no cbanoe to norch cqulll'brlu ln any

..trr.. Tb. oon tralat operateil ln ..otor 1r rh!,ob hadl thr hlEhaat
labour lngut requlrenont, and dlld not at flr't prry.lt outttut
gcnorally tro contlnulng to rt.c. llbe oontl'nued ruPPly of
t atornr<llato andl llnal goodr var n t out o! tavantory rhloh, rlt'b
t.ctor llr produotLon bcld tlrytl by tho labour oo t lntr ooulA
rlot b. replaoed qulokly caougth end to Progrerively ran ddtr to
nothtng. llhe ounulatLve ef,fect rar to r.rtrlct tqrltllG. to oth.r
l.otor., lnttuol,ng a rapld o@p1@6ntrrl| fccil-bach ln all laotorr
botnocn Produotion and I'nvontory. |fhr cfleot of, thla phaeo rae olt
ravcsaly fctt ln 3.ctor l, vhcrr thc rcllanoc on lntrrncdlctr
rugpllor rrt gEsrtalt' and Productlon rotlvlty f,lalt ccarcd
altog.ttrat ln sastor {. Sector l val La taot thc hst tootor to
go out of prodrrctlon.

Glvoa rdlcquat thort-tolu drtr on rorl lectoral outPutt t@l
hlnt of thlg could hane boen ptckcd up fro tooklag at lcailhg
rnd lagglsg a.otoa!, but erc d!:'oot lnfornat{on on tlr. tcquono'
of, conrtralntr opcretlnE fu noosr3tty to artablLlh oluratloa
v!'th any proolrl'oa. The rbllttl' to traoo ruch cha!'nr of oauro

and clfeot ru.t play l kcy rolc I'n follovlng ttlrd|gh tlre tr.n.-
mlrcloa of dLrturbancet tlrroughout ttr. ryttd- the dirtqrtlnac
nust rrla€ a@srharo ' t.a. lt nust fLrlt affoet ror partloular
group of, trlnlactoilr lf tt lr rlgnt'floant lor thc ryrto r| a

vhoh, roc ratloaat rqrlanatlo! rlurt bc tound of tho ray ln vhloh
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tlre prlnary phaee t ttre tnlttal Lrnpact and the beglrmlng of,

Lnttre sprcad to other groupa , Ieads lnto ttre recondnry phaea t

whl,sh the effcot: have bscme general and consequcntl.al
dl,gtrrrbances are ariel.ng tJrroughout tttg eylton.

Aa lt etands at preeent ttre nrodel hae an lnharent tendcacy
to reepond to an enoounter wl.ttr a congtraint by cctting I'n motlon
a aerLog of cvants whLohr Lnrtoad of reducing aotlvlty to a loulr
pattr Eongfrtont vltlr ttrc constrainta, rtopr lt altogcthcr. llhlr
i.s dlreotly due to ttr,e lach of any res5)onse msohenl,gms to rertreln
denand, rbl.ah Lg net wlllfnltly out of Lnventory at long at tberc
La any lnvontory at all l ttrug, althougrh tha prGsanoo of, N rsel
congtral,nt ultinately becmea enforced utrron utcrf of output,r thcy
aro confrontod wlth tt only when tt Lt already too late to hrlt
tlrc dovlrturn.

It i.a hard to balLcve tlrat I rupply rhortagc ln onG acstor
ig at all ltkely Ln tho normal oourte of evantg to bring about
sugh a deflnlts segratl,on of all production astlvlb!, sl'nse onc

would cxpeot a nodern GconffiIZ to hc uore raelll,ant. Etre rcdrl I'r
tlrul unreall,rtlc ln tilr lnportant rcrpcst. 5 rt 1r, of courte t
bound to dcpart frm dcserlptLve falthfulnege ln Eanlt ray! r ard
tbc gnsrtlon arlros . aC epccifylng rhlsh gcnoral etraractrrlrtl'c of
a nodorn ccon@y hat been mlttrd or f,alrlf,tcd ln t vtr1l that lcrdl
to tIJ,s rcrult ar a aeocrrcrv oonr€quenoe of an oneountcr rLttr a

real gonstrel,nt.

ilhc nodcl souLd be nade legr senrltive to dLsturbaloct by

raduolng ttrc extsnt of thc Lntsrdependcneier I ttrc nubcr of lcotore
ls aurll and ttre toshnlcal socffl,cl.cnte unrcallrtieally largc.
Howevsr, thc J.dea of restoral lnterdcpcndenca Lr lqrorUtnt to
dl,reursions of feedbaoks and of tbe cffeetr of t nf lrtlon and

nnelqrlolzmntr rnd ttrrre Ls ronethl-ng to bo tal.d f,or crrggl,GrrtJng

ttrie sharastorletlc in ordcr to brl.ng out ltr rffcotr nore olcarlyl
rhat Le lnnolvd Ls nelnly a nattrri o! opharl,r and lt doer not
appear that, uLthln ttra nodsl rtrunturer the dwrrtnrn stB b.
pravcntod by reduaLng ttrl,r emphasl,e unlerr thc intorreotonl
lntcrdcpcndeno{ar arc nade analytleally tnrtgnlfleant.
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The model la also wr.reallctLc ln tio ot'ari.on of 9rl'oo1
lncms and dsnrnd f,ccr!-back sffcct6. f,trcrc wllI undoubtodly

necd eraninaulon ln tbcl,r o,rn rLghtr but any llartlsular tcod-beol
effcct botr.a.n nroncy anil roal vrrlableg uldnatr IIt lmpltor a

rlnotfLo tl1l. of, brhavlour ' rhloh cannot b. alnggod ln ar aa ed

boo dcvloe to g.t rlit of an obartlatlng .tnroturel tlcfcst '

In rhort. tht Ploblo lg otlc o! f,undamontrl rtru€|il'r', end

D..d. to be taehled on Urat lcncl. rt arl... ln til o1;errtlon ol
ooaltralDt., ulil nbat le requlred ls cLthcr r@3 grrrtrntaa tbet
oongtrelnte rill not ofronta. o! sou. obook to ttrc l-rrcvo$!.b1o
ddatuSn that ooor lnto 91ay rhGn aonrtaat'nte do oParrtc. Etul
whrt l-r requlrod lt ct thar tho sq)Iot cllnlnatlon of tlro prhary
pharc, oa lrolrtlon of tlrfu to Gl$Elnata tlrc lrgondact lilrrlc t or
!@. Da rr of ultlgatlng thc etfcotr brloro tlrr looondrry pbarc

tah.. oycr tro the Ptl'nrry pharo in lngortanae.

thrt oonatanlntg nrrgt oI,6r|t. trom tlne to ttD follorr fro
thc fundamntal notlon o! "coonala aativltyn. Boonqtror, ln eny

forn rooogrnlaa,blo to rcdcan ooonolltr, Lr Urr rtudy ol 6ra{llty ot
oeaar relatlve to €dr. Eoth mrDt anil cndr rra ult::lnrt ly tunotlolrr
of knalrdgc rnd roolal organfurtlon, ud h.nst rrc not lnroancntly
3ct. But to8 any givca atruoture of ltvlag patt rns end ol a.tonr€.
ure rlthla a g!.vca natcrh t t obnology, tho urablr tcrours.a r8a

ralatlvoly .orrcs, .roh urc havlnE ltr opPortunlty gortt ead ful

drls rrarc a nrcll oelxlng' k tnplbd r. a fla3t oha,reatrrtltlo ol
rny rodrrn qooDdy. It rGrl ooD.tnlntr lro opcrrtlvo ln rny
rlgnltloant uey, tlrcy nutt ba c:rpcrlenccd by roobody I thul thl
!tfat&, a. r qondltlon of I'tl bel'ng !n .@nf,.lo tytt'lt n'rtt b'
ibflncd for thc olt.ritlon of oonrtnlntr ln ror rey tbet relcr
rcnre ln tera[s of peopler I bohrvlour.

It a 3l'atdr anoounteaa clonat':rLnta ln ttrc nonal oon8rc of,

.y.nt3 thcn Lt Prcfr$rbly door ro la ruoh I vrt thrt' totrl illrertcr
l. not tbr lacvltrbla outc6c o! rf i ructr raoostrn ' Gbnortal
enoount.ff, ar for cxanglc a gencrel thortrga of outtdtar caaagl'|

rolltroct, or a@ natural ortaolym, nlght rcII b' dcol'lv" I

rhc prl,na4, pharc oannot rcaronebly be eltratnetr'l tt the pdrl lr
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to bc an ason@l,c nodrl l rinoe rcal oonrtralnt! muat b6
cmunlcated ln roc rry to all utcr! of rhatGv€r ouqrut l!
alfectd by thc conrtraintr not all of, the reoondary phrs€ oaD

bG alLnlD.t d, s6 arc thur laft rlth the roaLnlng optlon ot
nLtl,gatlng thc alfectr on ths syatan ar they oaour durlng Urc
trto phatca. $e rhall rcf,er to ttre goncral con€pt ar a 'rcrl
{loor" to produotLon corrcrpondlng to the rcal colll,ng r.t blt
rarouro.! llmttatlona, an lnportlnt charaotorlgtlo of thl| rcal
floor nurt be r n6ln! ol bolding baok aoc lnvcDtorlr fro
tnedlat,o couunptl,on ln ordar to protcct at l.art rom nlnlntu
rct.rt rupply of lnputs to aurtain furtbcr produotlon. Itlr
calk lor trro ttrlngr r a dletlnotlon b€ir..n tlror. producd goodr
avallabla for rupplytng intcrncdl,atc tnputr, and tlroao avallablc
f,or lmdlet. aorru[trrtlon r and a prlorlty ordarlng to .n.ur. Urat
lntsrmdilta aupply overlder conlrnptlon rupply yhcDcocr doplrtrd
lnv€ntorft [a[os Lt naccrrary.

one of tlrc lalrttylng rtqrlltlcatlonr of the nodol 1r ttrat
only onc Lny.atory vrrr.ablo k deflned for oeoh produolng t.ctor t
and vtrLto the proccrr of aggrcgation lnto .ccton Lnvolver lt41n9
tog.th.r nany kindr of good rr on. good r a broatl {tirtlnctlon betnocn
rar nrtorlala, ra'"1,-llntrhed goode and flaal goodr lr rt{ll
ncanLngtul. Ihe dlrtlnatlon may, o! courlo, be oonvrycd by
allooating goodr Ln tlrc& threc catcgorlcr to dlffcr.nt a.otort t
vhloh acoordr rlth t-bs ldontl,floatl,on horc of klndr ol good. rlth
ssctoa.. but not slth tho teoholaal ooaf,tLcient latrlr rhlch ln
that case ought to be tlLangular ar a barl,c rtsuotural oharrotcrl'rtl'c.

tfbcre the dl,ffcront ltagc! of procoerlng of goodl l. not
convcycd by ttrG dletlnotlon bGtve.n group! of, tranrroto8' Lnto
r.ctors r Ur€n caah reotor roay hava to ba roan aa crrryl,ng gooda

ol norc than onc tl?e t rtrl,ctly, tlrlr rould call f,or tlre
rpeolfloatlon of trro or nor. aoparat lnvantory vcrlabla! tor
aach roctoa ' eaoh yrrlablc havlng ltr ora dllncnelon ol ncrruraDcnt,
and a prLority rulo lor allooating produatloa bctrt€cn tbc dllfcrcat
tlt st of lnvcntory. Pureulng ttrla llnc of thougbt firrtbcr vould
load ru lnto a oonrLd€ratlon of nhcther slnllar grodlro€r. aould
propcrly bc ecsa ae produclng goodr at varl,our tt g.tr atlal
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ultlnatcly lnto the whole barls of gcctoral claseLflcatlone
Sl,nce, ln ruoh a oonrideratl.on, we ehould havc to take acoount
both of tttc elensntg ln tiared forrn ln nanufasturl,ng and
dktrlbutjon, and of thc difforcnt structurG J,n rtrlah anch goodr
ar oll, bulldtng natcrLale, ttramport Gt6. I vare rubjcot ln roDG
rayt to oonpctlng denendr frm sonrrmsra and manufacturcrl, ro
rhould be lod mualr too far afteld for preront pu4ror6ro

tfr ghall apply tro oriterla tn deald"lng hw nuah tt la
Recc-3ary at thl,g point to approech derortptLvc realltlt Eorc
clorely. tlrltr Daoro oel,lingr sansst bc knorn dlroatly to
lnd,lvldual tranraoton, and evcn tf they w€tr€ tlrcrc 1r no rcaron
to ruppotc that tranreotoru rould altcr thclr betraviour untt l
obltgcd to do sor rhortagcr of rupply, rl.thln tlrr narkct framrork
adopted r ern be hnwn by and erforocd upon la0tvtdual buyarr at a
rule oaly wtren epeolfl.o drnandr arc ref,uecd by aellcrr orinE to
agtual rhortager of goodr lcnom at tlra polnt of, lalc.6 Eoaondly,
oonrldcra^blo rlnplt f lcatl,on nnet bo aceaptcd r and lt oen bo rald
to havc gona too far only vhcn tts analytl,aal conr.guonocr arG
doatruatlve of, or nlllcadlng for the purllosG of thr uodcl.

Both ort,trrla rould bo uct by tho €xlrrctrlon of an adcquate
rct of, priorl,ty orderlngr, vhLsh could be oonvcyed qultc rtmply
by rcrtatlng tlre rupply oorrditlon ro thrt only a rct proportl,on
of Lnvcntory ts availablc tor rupplylng oomunptlon dmtndr. In
thtr rcrtatrent, lt Lr nco€sfrtaz to conrldcr th€ relatloa of
errnant lnvcntotlz to targct Lnventorl, ln ordcr to noaaurc tlro
ortcnt to whLoh Lnventory Lr bctng raplacad tJrrough produotlon.
Thlr sallr lor an anendnont to targct lnventory t whleh would, Ll
hcld oonrtant, place tn abroluto ccLll.ng upon oouunptl.oa thur
elLulnatiag lCrr nal,n grwtJr faotor fro the patJr of c\r€ntf.
(Bargot t nventorl ra3 hrld conrtant l,n the prwLous run Ln ordcr
to mcct onr sonditlon for oqrrfUbr!.un ln the monatary tlcr,l
I'hlt mrrcly lnpll,aa ttrat, in a dcrnand-orl.ented oaon@y, grwtb
le lqroarlble nnlorr produocn gcncrally at6 vllllng to pha
for th.ls productlon and tbelr Lnvcntory holdlngr to {lror.
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Run 2

Ztre oonltrnt tr6Dd rate o! grortb wa. rotrlned for grao.r
crpltrl lavalt'o't, thc lrbour foroc and rbnatqrtlotr dcnald. It
vaa extcndad to rnv.DtorJ, and a llnlt on rupptrtca to conrunptt on
vrr .ot arbltrarlly to r.a6ry. trm ourrent lny.ltorit, an rnount
.qurl to hrll ttre ourr.nt trrgat lnveatory. fho elloyanoo for
flrcd oapltal <tooay vlr aleo rotalnad. No otlre, chrngea,Gaa
nad. fa6 tho prcvlour (trlall rual and togctb.r tlre..
uodllloatlonr dosrlbo thc traultlon trm run l.

rba labour conrtralnt opcsrtod carly ar ln the pravlou. nrn,
btrt tD r.quano.. I andl 2 thc llnl,tatlon on oonruptLon rupgltcr
protrotod groduoti,on andl anoldcd tbc :oro dornturB rhlcb heat
ooonmd rlthout tJro oonlrnptloa rupply rutc. Ar r !.rult,
tocttoa lra aupply to aoDsleptlon rar rcrtrtotcd to a lguar path
th|tr that urtgncd, but oth€a r.ctorr oontlnucd to b. .qrplt.d
rlth thcLr rcqulrcd t nputr I and thru rare abla to oontlnue to
neet produotlon dd'|rndr ln f,ull. produotion tbur oonttnu.d to
grqr (chrrt. LI.L/L anat It.2/ll .

rttrr tlnlng d{ftrrano' rn produotr.on no, edd.d rtr lcgrr.o"r.
3, thc uuoh larger produotlon noodr o! .ector' rr,tlt loDg.r
produotlon perlode dralned tnvcntoryr flrc aonruqrtlon llnltatlon,
rbtsh dld not rpply to lntcmodl,atc tuppll.!, Bo loagcr ruftlocd
to pronldc a floor, rnd all produotl,on loon otarcd drrough ttrc
Procara prvlourly dceorl,bed.

A odlrarlron of llov a[d .tock verl,eblor on thr noney rt dlc
lr rhovn for rcgucnoc l. cbartr fi.vz and rr.rrl3 rhd r.rp.otrv.ly
.ouao.r andl dlfuporalr flovr (1.c. ror end oo\un rrrnr of thr
trrn rctl,oDr natJlr), lI.Vl .hoy tlre tlnc rcrlcr f,or rm
attoslatod .tosk \'rrlablcr (loan aslct, of bantt rnd ntl, rnd
taaal,. d.btonl, togcthcr vlth drrelng. oD ov.rdntt frr, rhloh
rro aap.rtcd to provldc a coparlron of rcale bctrrrcn rr.l./2 rnd
rr.vt.

In [I.L/Z, cafh paynonts (1.a. Bn, dcbite to bant depogltgl
lnsluda aarh paX/nont3 to nfl (reoorded r€parately a! nrll rnd oarh
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Palmentg frm loane nade by nfl (Ett. Etr bag not bern adJurted
by deductlng tlrcra, ctnca raw data on deblte to bank deporl,ts
rould lnglude such KrnelT-debt exohanger a8 rcll af nonGy-goodt
cxohangclr a direct lnplteatton of ttre deflnl,tLon of nmon6y" ar
a neant of gettll,ng a debt. llhug tn ordcr to rrrr.ve at tlre
non€y-goodr cnohangcs f,inanced out of buyere I orn oarh holdl,ngr,
wG rhould havc to adJurt Ure bank flow data
al G.gr tx and Rt, dsrlvabla frm nflr and

by rlntlar flov drta,
fro all rlnllar

tranragtorr Lnvolved Ln mncy-dcbt rxchangG! o

llaklng thoss adJuetncnte to Bn door gLve a grcatar relatLve
lqrortanoc to Er ttran tlrE unoorrcated af tuggcst!, but 6ven No

l.L/l grrcatly oventrtcr tbc lnportancr of nfl flnaurc rclativc
to othrr toutrsGt of fundr for palnnentr. Ttrc tardenoy to turn to
tredo srcdlt tqrerds thr cnd of i;lre rl.mulatlon pert od rhasr trtrat
both baalc ard nfl lcndtng abllttl,cr bad bacmc fully crtcadrd.
Thl,e doce not, of courrc, funply ttrat whon thc noncy eu5ply srsated
by bank lon&lng had reashcd tbG ecl,llng Lnpoead by tlre fkcd
rcl€rlrG balanae atd fl*ed rcrcr'yr ratlo tiic produoed an tmdtate
cnd to bank londing. An actl,vc and grouLng turnovrr ol crletlng
ovsrdraft oontlnued eftcr noncy rupply had reaahod l,tg ocl,ILng,
at ons rould cxpect rhcn fl,r'ns oontl,nucd to rcser,vc oarh through
ttrelr ralca. It doce euggect tbat tlre ftrcd nonctary bare (i.e.
banlc rG.Grve balanoe! 15 boamlng inadcguate ar thr vohnc of
trearastlong grolrs.

Eequanse 2 dlffcrcd Ln no uaJor rerpcct axocpt for ttto
oycll.eal cffcct produoed by evonte on ttrc rcal eldc, and t
allghtly greeter ur6 of tradc eredLt tryarde the ond. Itre nore
pronounaed mcry€nante brtrreen ovcrdreft and banh dcpoel.tr ar. ahwrr
ln tbc sourc.r of cxpendltrrrc, ohart x,t.2/2.

t{hlle tlro floor haa workcd wsll cnough up to a polnt, lt
har olearly not bcen dcvelopcd far cnough, rtnoc I nore genaral
etat-cnent of Ure baal.c relatLonl betrsen rcal and nonetary
aotLvlty needr to take acsount of goorlbly rntcnglve ttnlng
dkparltler r and tha f,loor 1111 nccd furtlrcr Dodlf,toatl.on bcforc
w6 san treturn to thc outrtrndlng naJor Brobhn ol first definlng
and then flndlng a way to reach nonetary balanoe.
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5,2L Tnr Fuoon

l6cro thr tloor, vuotr qt prcrcnt tr prwl'dlcd only by r"t'salntr
on oourngrtlon tuppllcr, tallr to halt tbe dotrltura lt 1r bocaur'
o! thc rrbacrtlon o! lnvcntory ln onc or sr. produclng a'otor'
bl' th€ rupplt' ot htcrnsdllrt lnputr to our.r l.otort, enil thlr
k prt Dotta..bl urdcs crtcnrlvc ttnlag dlrperltlor. *t'
dhEonal clolntr of ttrr tcohnlErl cocff,lclent ratrlr arc noDt6r0 t
.o thct lttnsGtorat' inpute arc necdcd lor produotlon r and rhrn
tb.a. rrs. not lortbootnt tlt. drllclcnt ..otor ornDot raPlanlth ltl
orn hvontot?, ltr orn produottron and Urrt ol url$t .cotffil hcncr

saraot be rwlvcd"

unlttro tho dllrtlnotlon botrr..n tol-proorrlcd and llnrt goodrr

t.bk oould mt b. rcmcdlcd by rcrtrtotlng attcntlon to tahngulrr
rrtrlo.a, rlnoe cvon trlangiuler lnPut-outPut tlblaa coonly hrvc

Doat.to .loaot! ln tlro dlegonrla, to tlrat t&c problo lr nsrc
tlrrlil.naltrl ooly a fev oaccl c.n b. lonnd rhere aa ladurtrlt
rotsrlly urca ltr orn produccd outPut ar a furthrr llput, ..ed-
oorD and brccdlng llvcctoct bclng ertroc carctt parellrl oelor
ars haril to ltrd Ln nanufeOttrrlng r rnd tlrc nonrlrO dll,egonelr erfue
ln praceloe tro dllfcr.nt ltagGr ot nralrtaotuftag brlag lggr.grt d

lnto onc aactor. NGv.rth.Lrt, oD a rlnllar argnDaDt to tbrt
bctorr ro rhall crtcndl tlrr rupply oonrtralat to itllfercntirt rbo
bclrson lDtar..otorrl .'rd lntnrectoral .r{tDltea r rltb a

corrrrpmdtDt ttra..-.tag. Prl'orl,ty orilortng.

ft nr.t ba oonocdcd thrt thlr ttrrcr-tler olaDllloatlon and

prlortty osdcrLtg lr oaly t nuou.Iy ln oontrot rlth thl oqfl.Iltlt
of rtrg.t of proceuhg and o! tylrct of lngutr, btrt tt door at
16rat 8.OoEnlre tho nscd to nrkc ruoh allttl,Dotlont. 'Ittt ttrcy

ought to bo oarrlcd ftrrtlrcr, rith rArtrnror iryllorttonr for
orthodor I'Bgut-outPut enrlytLt, oan hlrdly bc dlonlctl' 8ut r'
rhal1 aot <lo that bcro ualccr tJrc analltloal conrcgrrelco of aot
doing ro bcod. too a.v.r. to bc lgnored.

At aII srantt, rtratcvcr fom of,

the barLo prl.nolp1G renalnr s tf the
rePrctcntatLon 1g utcdt
r630urcor dlvotcd to lmodiatr
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conau,nption are at Ure €!$renoc of ttre supportlng productLon
noedad to mal,ntal.n ttrat oonsurpti.on, thcn produetion nurtr rt
least togorartly, takc preaedance ovGr eontunptlon lf acononl,c
gulclde Ls to be avoided.

There ls another fsatrrre of modcrn ceononlo aotLvlty rht6h
nlght aonrsnLcntly b€ lntroduoed at thLe potnt. l{tren ruBpllGrr
ar. unable to ncet dcrnandr tnrcdtately, vcry of tan r:hey vlIl try
to retat n eustmerr by acceptlng ordcrr for dcfarrsd dalivrry.
thls 1g aleo I charactsrlrtle oC sdns fkanr ordtnarlf praottoGr
when produotl.on 1g rrndertaken to noot epool.fLo ordorr ratlrer tban
for toult gaaeral narkot. For tlrege rcasonr, Iongor order boohr
and sxt€nded dcll.very datcr are f,rcqucnt elgns of ehortagcr of
suPPly. Altlrough order boolcr rr. smotLnec ured ln conn&r ar
wcll as ln lntotaed.latc tranraotjone, theLr usc lr raUrcr Doro
general Ln lnterfl,m tranractlons, lnd Ln lntroduaLng ttru t nto
tie nodal !t€ shall regtrl,st tlrau to Urat usc. llhu!, ln ttre rcdel,
oonErtmor dcmqrdg ttrat sarurot bc aupplted rlthtn tJrc rostral.nt on
oonttqltlon tupgly rtll not bo oarrLed fomard,, but rhcre f,lran
cannot be ruppll.ed r!,ttr ttrc full anount ordercd tlrr rcnaLndcr
rtll bo plaeod on ordcr bookr pcndl,ng tha reBlcnlrhncnt of
lnvcntorlz. Ortttrndlng ordcg wt11 bc takcn lnto aeoount ln
settlng produatlon targeta r ard dellvor€d when avallable. 8lnor
tlrcrc 1g no pol.nt Ln allorlng ordem to aosunulatc tndcflnltcly
when denand rmalng abonr thc real ceLllng, an arbl,trary llnlt
I'r to b. plaood upon tfie total of out;tandlng ordcrr any tootor
wlll retaLn on Lts ordcr booke.

lfe shall not attmpt at the aano tlua to lntroduoG nonctarJ
feed-baakg to t*rc rcal elder but souG prcparatlou Eay be nadlr
wlthout affcsting the eourtc of real eventa, by ohanglng tbc
begLe of, prlclng. llhia, LnltLally, Ls to bc basad ulron dLrcct
Labour cogts, with 8@c arbltrary narkuB to talce account of
ot{rer produotl,on crlrenlc! r Lncluding Lnventoqf and ftxsd aapLtal
ascunulatl.on. Obvl,ousty, tlrlr aennot except by aool,dcnt ylcld
*egrrll!.brium" prloer Ln any acnlG. E1l nay of prcparlng tor an
enenlaation of profit and ltquldfty relatlont, valuatlonr of,
Lnventorf/ and fkod crpltal alectg necd to bc lnotndcd Ln
balanac shoet a8lotrn6ntr of net worth.
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Run 3

Tlre floor vat nodlfled by rdding to ttre exl,rtlng eonrtralnt
on oon8lmlttioa eupply a oonrtraint on lntoneotoral rrrppllcr to
rele!^ve an arbltrrry 20t of, target lnvantorrr for lntrareotoral
rupply. unfuLflllod tntersestoral orden wcrc rotelncd up to an
arbttrary ltnlt on order boohr., ird rupplicd vhon l,nnrntory
pertttt3d. on tlre moncy rl,de, prl"eco yrrG ;et aooordlng to aa
arbLtrary narkrrp on &lreet lahour ooctr r of 30f and 2g0l lor
lnterseotoral and flnal ealaa r.speotlvely. Eook proflt tneludcd
soE valuatloar (at 60t of aortl of ftxcd capltal aelotr and
I'nvcntory. lf;ito nal,n Ef,fest of, thc floor nodlflaatlon sar rvl,dont
Ln Bequsnsc 3 r but rffia tltror dlvonlon of output frm sonrlmlrtlon
to lntcrmcdiato cupplt er appeered ttrroughout. Erctallr tro gl,vcn
be 1or.

In s.gucnce Ir ths ocrblnatlon of laborr oonrtraLnta and
otdcr bookr produccd tone oycllng, but othenrttc tbe genoral
sourao of output, wra nuob the rame a5 ln run Z. tlrc mrln
dlffarGnoc belng ln Lts dl.apooal. l'hc productlon of rcctor 1

ras dcvotsd alrnost ontirely to tJra Brovlrl.on of ru1ryll.ot to
othcr g6€tor8. Eahr of, lntemdi"ata cuppll.e s kopt slorr to tfic
labour ceillngr tt tLmer excce&Lng tt rhcn lnvcntory pemtttodl
consrnlttLon ruppllee remai.ned v€ry Im untll per!,od 2L, aftor
which tficy csaged eltogrotlrer. lFhl.r nadc atl reetor 1' I output
avaLlablc to rervLoc ttre other reotorl, rhl,sh all*rorrgh at tlncr
f,orcad to reatrlct smo sonnmetr rupgll,cr uanagrd to hocp ttrcn
grrorlng at a relatlvely rlor ratr. Ths labour EcLlLng raf not
oporatl,ve ln ttre ottrer lcctotrr, whl.ch rer€ nevertlre lcrr rcttralacd
by lnput eupplt ea frm rectos 1. (Ttlr sour.e of rcal outlrut, thc
effest of, ttre oeillng and ttre floor oD dleporlt!,on of ruppli or t
and the coneoquent rffeEt on soctor 3, arc rhorrn t n ahrrtr
III. VL, III .L/2 and IrI .L/3 rorpcetLvcly. )

In Scquenoc 2 r output agaln followrd th. mn ooune rrr ln
rrrn 2, but wlttr norc pronounocd cyollng, crocpt Ln rootor I
rhoro output uat ldrntieal wlttr ttrat of run 2, (Chart IIfr?,/L.l
Ttre fupply rcrtrLctlons operatcd nuoh tbe rNnc at tn tlre ftrrt
seguencG, cxoept that oontunptlon ruppllcr frm rostor t acercd
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earll,cr r and

produoed more

conetraint.

|n seetor I the tlmlng dlfferenee I'n consunptlon

marked lnteractlon wLth the congullBtl'on rupply

(Charte IIf .2/ 2 and III - 2/ 3. I

In seguence 3, ttra maln lrrnpact of the adJustnent to the

floor became evldent. Instead of oeaslng aarlyr BE ln the

correspondlng Begu.nce of run z, actlvt ty continued throughout

on a gen€ra11y r!,sLng trend. (IIf .3/L.l Sector It I'netead of

ceaatng to eupply eonsumPtl-on a8 ln the flret two aeguencsa of,

thls run, aotual,ry sontr.nued to eupply eonlunptLOn intermLttently

througbout. (rr 1.3/2.1 This wa6 beoause ttre staggered productLon

perlode alrorred sector I to bulld up Lnventory enough at tl"mee to

suppry aonG consunptl.on denande before heavy lnteraectoral demandg

came ln. seotor g now aleo enoountered the rabour cel.ll'ng fron

tLrre to tl,me. (III.3/3.)

In ttre absence of monetary feed backg r noRetary f lows

naturalry forlowed tlrs general pattern of real f lowg, rtti sfunllar

oyoting. lfhe arb!.trrry prlces get up a rtgnlfl,eant I'rnbalanoe ln

the rKrnetary f rorm r wl,th a perslstent net calh f low to houacholdr '
gources of expendrt're were cagh, bank overdraft and nfl roanat

wlth more relLanee on nfl Ln sequanc€ z. rn all thrce lequenG€l r

bank overdraft eontl.nued to be a.n inrportant 80urc€ of palmcntc

after bank lcnding had reaehed lts abeolute oelllng, ml.ng to the

operation of nfl, whLsh allsvred the continusl ropalmant of ovGr-

draf t. (III .L/4, III .2/1 and III .3/4.1 Furttrer lnbalanoel Ln thc

nonetary frows aroae from a oonslderabla Lnvestment ln ftred

oapltal and r.nventory by f irrng, whr.ch ovrLng to ttre contervatlvc

balanoe eheet var'ations reduccd profl'ts a llttlc, erthough t'ha

mlsallgned pr!.ces would Ln any caEe have enforoad rosgar on

producera. 
,

The modlflcation to the froor appears to have rerolved thc

probren arLet ng frmr the lmpaet of oonetral,ntg l problcms remaintng

on the rear al.de are thoge of €xcesal.ve capital aoeunulatjon and

of substantl'al nnemPlolment'

In general , rrFnetary lmbalanoeB can be exPected rtrcn prloer
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are f r.xed and erbltrary, and tt rhould be bornr lu uiDd urat tltc

problena of defLnLng and reachl.ng a nonotary equl'ltbrlun rena!'n to

be solved. Alurouflh tt lE tgadltl,onrlly acceptablc rtnply to

af au*e that grr.coe , rn a@G un.I)€Grtf ted way, bcome rct aeoordlng

to (5.I1), whlolr doea ralcc fcrer probleuil than (5.11! t and thf,t

ttrey .tre fo set before any trndrng tahes place r Bo that tradlng

at falge prLOcs Ls oll,nlnatetl, ttG ehaU not do tlrat' A'8

behavlowial asse,itlone tlreEe need reo€h botter Jurttfl'catJ'oa thrtl

Lg yet ovellabl,e, and $e oertll.nly sannot lrglt'lnatcly teed a

generar equlrtbrl.un ex poet sorutlon lnto uioro cr anrta daat'rlon

funatlona. A rnovemcnt torardr lntrodrrslng sm. flex,tbtllty lnto

BrLocc slU ba ataftod Ln tlre nertt flln.

,lrlre unstatDle and lntemLttent oourse of, oonrunptlon har lt

Itg prorlnatc €auro the op,aratlon of ttre tloor I'n dl.vsrting

reronroe, f,ro Eoill'ptron to trnternrsdiatc rupplrr rnf, arthongh

tJrla neohani$r Lt fundanentally nsocgfary in ordor to na!'ntrln eny

con'r'ptl.on at all ln ttre long run, lt ic acsosLatsd in run t

wttb exoes'!,ve capr,tar aooumuratlon. ttrl,g hlgb raal gavlng l'r

omprenented ry hlgh f,l,aenstal savtng by houaeholdr. llftir aould

be edJuetrd by ralrlng grl,oee r but Ln tlre ablencre of noncteEr

feodbaoke ttrl,E would nerely transfer tJne nonatery savLng to

produoers wl,thout affeotlng tlre real r1lng'

Tha tdle eapaclty resuLtlng La elro coltleorated, ln '@
eeotors I by high unqrlolmentr cDd nltlnatcly tlrt prlns tourse

of a l.ergc Bart of thege undeslrabrc foatrrrer tr tlro labour

bottrcncctr ln rcotor l. trtrnr tlrc rabour ocLling, vblalr doer aot

op.rat€ dj,reot,ly on other eeotors, rcrtriotr tha prodtrotlon of

lestor r, and ls felt r.rrdlrectry tbrough ttrc sontGqusntral

rert'rctr.onr on rugpry to sonsruption and to ot'hcr lectorl t

whtEh gr.ve rtse to tdre capaorty end uncryrrqmcnt ln t&oac otbor

gOstotrs. Sqe real ravlng Ls enforsed uPon alt' erctorl ry ths

rabo.r cel.llng !,n rentor I (ln eonJunatlon vltlr .rogonorrrly-rct

lnv,er@ont) , and tt le a f,ortultouf oonrogu.rKrc of ttrr partlaular

prl,oso set tlret ttre acgoolatsd monctarlz revlng rndr ''p 
ln thc

hrndg ol bonrcholds.

Etrcn af tcr altr ovlng lor tbtl I t'be leYsl of rcal ravlng ir
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Itlll too hlgh, and 1r not only lnapproprlate frsm a soeLal poLnt
of vlcr but is hardly rEooncllable wlth behavi,oural factorg at
ttra misro level, sl.nce only ttre most plg-hcaded of producers rould
contLnue Lnveetlng at thls rate when both falIlng pnofits and
persletcnt Ldls oapaolty would auggcat cautlon. On ttre otJrar handt
the general lcvel of wrenployncnt, rhilc obvl.ourly J.napproprl,at€
from a gocLal lrcl,nt of vl.ew, le qul,te sonslstent wl,th behavlour
by tndlvldual producerr, who do not uaually rcgerd thc general
level of unmploXment aa regulrlng thelr pereoaal astLon.

At thls point lt bcaoer apparent tlrat the notl.on of fuIl
enplogtcnt La equlrralent to tlre notLon of the lrbour oclllng bclng
enoguntered generally, whloh ln tlra nodsl nurt mean that scme

employerr are errpcrl,enolng, from tLme to tlme, aetuel rhortages
of labour whl.ch enforee tcnporaqr rectriati.onr on tielr output.
ThLr notlon le nush slorer to tlre rough, practloal gulde already
ueed, that of Grcess of unenployad ovcr notlfled yaoaneler, tban
sfilc "equillbrft,m" notlon of a level of mploynsnt ln whLoh

nelttrer unenploycd labour nor ghortagcr of labour srt,rt. But a!
toon aa re Look at lt ln ttro context ol the tbeoretLcal apparetur
provl.ded by ttre nodcl, tlrc rough practl,cal guidc glvcr ut anotlrcr
meature i whlla tlre dl.ffcronoc batwcen uneuSlloycd and vacanciee
lndlsater the extent of uncmplolmentr the absoluto levcl of tJrc

lesrer flgurc Eay J.ndl,eatg ttrc extent to whl.ch thc Goon@y provl.dm
inrufflclent flExlbtllty ln shlfttng fastora. Thie polat Lr
dofcrred for dlgcugglon untl,l ttre follorring chaptor.

In ttre msantlroe r yc shall aontlnua to follor up tlre dlrausrLon
of thc monetary f,actor.
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5,3 THE rIOI{ETARY FACTOR

Money has been pareLve ln the model so far for two r€asona s

(1) dlrect feedbask neehanlrme fron mon6y to real varlablee have
becn omltted, in the rcnac that ttrere have bcen no noney argnrnontr
Ln real rctponse frryrctlonat ln thel,r abrenoe nonetrry varlabler
could have rffectad ttra aatual oourae of real output only ttrrough
aatlng aa a oonstrelnt on purahai€s, wl.th consGgusnt cffcctr on
productlon frour the drnand rldel (1t) money dtd not Ln fact aot
elgnl'floantly at a oonctraintr aince altlrough the nonctary baae
fotmad by bank reaerv€ balanaeg har bcen held oonrtant, tlrc
operatlons of the nfl hept cnough eaeh slrculatLng, although
towardg the end of the stnulatLon pcrtod ln rqnc Garc! thc ryttem
was reachl,ng the end of lts abtlity to keep ttrla up ar ttre volumr
of trangactlons grewl trade sredLt was further eval,Iable ar a

baok-tlp. Thsrc ars a number of ways Ln vhl,ch the model t s
degorl'ptlvely unrcall,gtls oD tho nonetary gJ.de, and ws rhall Dor
look at rone of thoce.

Ths unconstralned naturs of trade credlt, whleh cxoept for
wage payments ir freely avallable on denand wl,ttrout llnlt,
negleote songl.dcratLong of crcdltworthinslr, colt r iDd both
borrorar!' and lcnderu | surrent ltguldlty. Bank and nfl landing
are eonrtralned Ln ttre nodel by ttrs etate of tht le,ndar I e

ltqutdlty' but by no othcr eonalderatloni y.t Ln praotJ.ac rould-
be borrryer! ar€ often refueed on ttrc aroundr of thgJ,r own

llquidlty or aolvenoy poeltlonr even wiren ttre lendcr la Ln a
posLtlon to lcnd, Coet of boro'wlng tnay not havc ttrs overrLdtng
imBortance ttrat orthodo:ry attributcs to it, but tltrat doee Bot
furyly that tt oan b€ ncglected altoEethcr. A considcratlon of
ooet would regut re thc introductlon of lnterert ratca I tlrlg ln
turn would open up ttrc rcdcl to contLderatlons of portf,ollo
adJustrnenta by lenderg and by tranraston gcneraXly t of ttte
struature of Lnterert ratag, and of tha relatlvc Luportancro of
tho cost aa agaLnst ttrs avallabtltty of orcdlt as reatralnLng
factorg Ln erpcndlture. SJ.noe tlrese ar6 all behavloural alenentr,
they are ementlally mlcro r End ruggert dlf lercnt vayr ln rhloh
monetary adJurtnent rcsponret could gcneratc digturbanoca Ln ttre
J.nternodal f loryg.



2{3.

On the oonounptlon el.der the exog€noualy-set fl.nal demands

rcrcve any direot corrslpondencc betrcen eperdLng and Lno@e.
Trro eoruleptr of orttrodoxy are relevantl (f ) the Lncome sonstratntl
thls docg not operate a8 such Ln the model, aince thc paymcnts

oonatral,nt may be congldcrably extended by tJre usc oC oredlt beyond

sunent inoomcr as a behavloural faotor tt would bc altarnatively
related dt ractly to Lncomc through aom effect of (fll tho
sonrunptlon frrnotl,onr ttris would provida tomc obvlonr notns by

whlch hlgher hourehold Lnomes rould be refleetcd Ln htgher
oonsrryrtion ependlngl Lt tt workcd Ln bottr dlractl,ons, lt nJ'ght

alro supplement or replaoe tlra brdget conatraint propcr by reducing
apcndlng when Lnaoee fe1l, alttrough tone eonoept of a budget
oonstraLnt nLght rtllI be n€csrsary lf a Bartloular rpeol.flsation
of ttrc cronrrnption f,rurott on rGrG at tl"ncr to run houcaholdr lnto
ltguldtty dlfftcultl.eg. 7

On

rate of
nonetary
relatLng
the place

tJre Lnvertmnt rlde, thero arc rctlont for rclatlng thc
accunulatlon of producsrs arrcts, flxed and worktngr to
varlablEel but, equalty, ttrcre are good raltonl fOr
tben Eore dlrectly to rcal variablce. IB eltlrrr Gltc r

of 'ttrc lnterart ratsn ought at least to be cmcnted oD.

tllc rhell not be ablc to follm up

ltnttationr of tlmc and omputer spas€

A sholao har to b€ made.

ell of ttre ge !.dear I
would ln any oalc tuPcrlrotlcr

Altlrough nrny featureg of a modcrn o€on@y havc becn pleyed
down or ercrluded frm tJre nodcl altogfettrar rlnply beoaugc of, ttre
lmpoartblllty of dcallng wtttr cverytlrlng at onoo, tlro erolurl.on
of lntorert has been qultc delLbcrato. trn ttre Kcyneclan analysl'l
and port-EoynasLan darlvatlonr ttrerefromr 'tha' lntcrest rlt. has

boen glvcn a qut tc arusLal plaee. lfhc rceult Ls a hcavy comltnsnt
of ttre wholc BaradLgnnettc rtructurc to a partLcular vlcw of bov

lntercrt rater cnter lnto oconquic actlvlty. Onc oan rltttout
Lnaonrlltcncy aoocpt the vLcr that ttre oonecpt of 'tht' lntcrcet
rate ls groarly overplayad, whLle stLll attributlng lnportanoe to
tlre etf,cst of rel.atlva Lntarert rates bottr on portfollo adJurtnent
by lcndon and on fLnanolng daalalone by borrovarg. An approaoh to
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the analytlcal eff,cct of tho aecond effeot ls as followe I a! a
behavloural faotor, relatLvc lntereat ratee are barl.cally a

rnatter of arranglng prlorltLee ln courcca and ucer of funds I
at soon as alternatlvc rouroe3 and uacs wore dcflncd t n tha
tmdcl, luctr prlorLtlee had Ln rny oa3c to bc defl,nsd ln ordcr
to provlde a ba;ir of relection, lfho pretent sshgdulc of
prlorttLsr i.s a elqrla ordarLlgr any gnynront bclng flnanecd fron
tnn earhr bank ovcrdraft, nfl loanr, and trade orcdLt (f,or otbcr
thaa rage llgytroDtr ) , ln that order I ttre lntrodrratlon of intercrt
ratet lnto thls mechanLgn would have ttrr rlnc enalytlcal rffect
tf eoet of borrowlng rcre ttre role crltcrlon and tlre cort
ordarl.ng of tlre varl,ouo roure€r folloed thc erl,rting ohol.oc
ordarLrg. It would allw a roflnosnt of tlrc prl,orlty ordcrl,nge
tf rslatlvc lntercrt ratcr wcre allmed to vary,

Euch I refinucnt eould be brought ln by rtrerglng thc
portfollo effcot of relative lnterert ratar rl.ttrout attashlng
Luportansc to 'ttre l"nterert rlte' or to ron6 ngenaral hvcl of
lntcrert rltll"i ncverttreleag, ln viow of tlrs prfuna t-qlortanoG
that attaoher ln KaynerLan tlraory to tlra notl,on of *thr Lntcrcrt
rata' - ln oonJunctl,on wlth that of "the mcrney rupply' - ar a
prinq rcbll,c_ of ttrc systcn, trn Inportance ratlrsr graater tlran
orparl.ansc warranta, lt BGlrrus wl,rcr to try to ftnd f@c alternatlyc
vierr of lnoncy ln csonomle aotivlty that doog not oemalt tbo whole
rtrusture to thlr dublouE notLon; oertalnly we rant ro bc f,rcc to
brl-ng in lnteregt ratce at pointr rhore tbey arc knorn to ba
l^qrortaDtr wl.thout bclng obll,gcd to bring then tn rlnply Ln
default of any otlrcr organiel,ng or reoonelllng prlnclple of tttc
syrtem. The undarlytng purpoto of provldtng an alternatLvc lr norc
eharply brought out lf t nterert Lg not dcflned at all ln tho modll.

The unllnltcd avallabtllty of trade credlt, fot vhlsh no

rcpeyncnt nectranl,sm k deflned, Lg a deflnl.tc fault of the nodcl
aB cutrrcntly fomulatcd, partlouiarly in vter of tlra dlrourrLon
of Fp. 95-98 abovs.

Ttrl,r fault haa not so far rerultcd Ln rsv€rc analytisal
conrGqucneor, and wtth bot*r sonsrn.r demand and prodrrccrs' prlccr
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belng independent of income and palments flowg tt I'e hardly
llkely to be. Under thege condl.tl.one, a nonetary l-nbalanoe rctl
up persl.stent net cagh f lows ln one dl.recti.on t Eo that caah

would not Ln any ease be avai.lable to the hcavLcet borrowcra

rlnse ttrey rould renai.n ttre lorers on the f lorg t thG bulk of
tradc credlt oould tlrus not be rcpat d as long as th€ g!-ven

lnbalanoe Ln thc on€ dl,reotlon perelrte. Thc dlgcusrl'on (ptr. 96

-ggt dtd pol.nt out $rat, trcgardlegg of unclertaklnge or orcdlt-
wortJrLnela reguirenente, no borrorer ean dl,ccharge hlr dobt! tf
bo ig not gettlng nonoy Ln. Untll, theref,orc r lc'a nonGtaqr

responac mcohanl,rme are avallable to rov€rae net aash f lce r

errrplus oarh to repay aredLt 1g turllhely to be guffLoLrntly
avallable to dcbtora.

I! tbe ncantLuc, thsre Lg soms advantrge to be geLncdr llnoc
yhllc trade srcdlt le frccly avallable to all purchasGr! of goodo

tt {E not eval,Iable for paynonta of rag€s, whl,oh uugt be met ln
casb (borrored fron banlsa or nft tf n€o€alary, . \f ttrls
reguirwnt !.r rufflsLrnt to lnpotc a oeLll.ng on productl,on

relat3ve to ttre nonctary barc r ttren ltg ef fcct 1l morc carlly
iaolatcd tf ye Grrerrre that ottrer obrtaal,os to ttrc ertenrl'on ot
vondorgt crettlt do not rcdtfy or obsoure lt. l.lorcover, thc
Lntroduatlon of rlgnt f,tcantly tlghtor reatrLstlona on sredlt of
a1l kluds would gndorrbtcdly ytcl.d a nonetary dorntrrrn vhloh nlght
brLng about a real dwnturn rcgardleae of tlre rcal f loor r tDd

rLnae ttre eonJunctlon of ttrc trro rould be higbly coqlllortod rc
clnaot deal wJ'th tlren botlr at onc€ t rG rhould ocrtalnly vant to
d1rtlngutsh aharply botrscn prlnary dLrturbancc: arial'ng oD the

real clds and ttroac ariglng on Ure noney eLdc, Putl'oularly el'noo

ttro flrrt le etruotural and tho eeaond Lr a nattar of rpcolfio
behavl,orrral mechanLSu.

Itrro rcnetary rcrponao mschanLrme cal,l for l-mldiatc attrntlonr
tJrore on the contuEatr dcnand gl,de r end thotc on tzlro prodnccrt t

eldc Lnvolvlng profltr and prLeee'

Contumg'tr g enand

Btandard prefcrcnsc analyrlr, fonaulatsd I'n tornr of thc

oonattratncd sxtrenum problen stnrature and tlrg rtnnrltanaoua
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cquatlona approach r requl.rcs trr to aocept ttrc paollosition that
all EonsreptLon dccLsLoil , gLven an t nomo or a brrdget sonatralnt r

are nade rlth all porelble ependtng opportunlttce rlnultaneourly
prolant Ln ttrr nlnd of thc purcharerr to tltrat t*rc bttt bargral,n c.en

bc nadc ovor ths rhole range. In ttrls oont,eirt, ar $o hava stratlcd
abcrvrr thc surrent paradlgrn LE {t€nanlly rt lent about acttral
cacorultarr rlth roerclty ard lrovLdar no srpllolt nachlnary for
analyrlag tlr@. flc thersforo ncad to provldc ron alternatl.vc
organieLag !.dca and problm rtruatur€ for sonsl&ar cbolsr at tJre

rourso of, doand.

tta gracrel organ&tag Ldca lr alrtaily glvcl by thr dcrlgnatlon
of tlre nod.. ln 3.22 abovo. It 1! trputd tbac Utat e tntt.rotor
rlll rcrpod Ia tlro .!!. Tat to th. ral. .rtsrnal allnrlur caqh

tln lt lc rcgelvcd, unlGsa olthcr rrc otjror rtlrrnrlur or aon

lntrraal .treaa oharE|cr tbc conllguratlon at the nodc' A ratlonrlo
for tlrle ar a EyIr. ol oonrur bohrvlour 1r found oarllt clrtl4lh
uha! ora gorrrldca. t]ro array of taqtonr tlrrt entrr lnto aD

ladlvldsrlrr fclt no.d.. A1rtrt f,r6 tbc acnrrel lnf,Iuoroe ol
soolal ht.rrotlon ' oolttnar nordr illffor .hlrPlt aooordll'ag to
teully ald othcr aolto.ltr, lnc6o, Jd rtrtur, roal'rl olan and

ro forth r and thcrr laoter arc aenorally ohanglnE over tlnr tor
aary Lndlvldual. raorlcdgc of oontrqttlon oPlprtualttce alro
var:Lcr, aad glvcn tb. co.t a.ld cflort of crpcrLn.ltlng outlr.da
ttdr l,.nodlrto cxporicngr and lclt nrcder cotrlucrr ln gancral
are tcocd lnto coonolelrg on brrytlg ead bdgotlng dleolrlonr ln
lrro rayrr (f, by edoptlng a tyrto ol pr{orttlrr ro tbat tlry
aonor thclr rolt urgcDtltt-f.lt nccdr flrrt and uert othart ar and

rh.n thoy oru (lll bt' ..ttil,!g on partl'cslar goodr, partlcolar
rhopr and prttl,aubr .o[rc.. of fLnanoo to suDPly l-holr ourtoary
arcdr. It orl|rot, bc tEltltotcd tlrrt contnict trk t:lrr troublc to
r.o.rtrL! tho grloc of ovcrythlng belorc buylry rntttlng, ad
lnovitably nsotal att ltlon at any potnt of ttnc la coDo.ntJlrt d
on oDo aslrost only of tbc vbolc lleld ol sonaulcr drcktonrr
nnsh u vtrual attantlon 1. oonocntratcd on t Ptrt oaly o! thr
nholc vlruaMcld.

|thc rLnBlert rcprercntatLon of tlrcre ldcar aPpctrl to be al
follmr r rs rhrll attrmo ttrat ttrare ir t@e mlnLntn regulr.nsnt
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for goodr I srogcnoully dctcr:niaodl8 thaon are delt led :!a rqal tot'nr

ar phyaloal quentitlcl, to bc bought rt whatevcr grtoca ara

onrrcntly batng arltcd as long at any tlcant of llnancr or or'dLt
pet'nltr. Any rertdluo o! ourr.nt lncoar raaLnlng ls th'n allooatrd

ln mncy tatus over thc branshc! of ooDlulittlon ln aosordrnoe rltb
r@ pretct torl of Prlort'tler, tho roturl aDountr of, noDey to b'
!tr)cnt on croh good bofurg tletrralncd flrrtr t{re qoentitlot thrt
thclc rlll bq' tlil cach r.stor bolng dlctornl'nril by Urrt t'otor r 

'
priot; at tlrlr polnt rutt!.olcnt vagel nlght Dot have been rrtrlned
lf rm nagrl hrvc brcn nrcd to r.Pay ovsadratt (or ro othcr

dcbt!,9 .o urat a EoDtrry oo trtlnt aould rtlll oi)arat t cthrrwlrc

tbc tottl rrcuntr dooandrd rl11 bc dctorulncill ttr. arcustr lqturlly
suppltcdl r11l rttlt bo oontlngent rrllon lupply gondltlolr'

tE'hl. rerultl ln a conrrqrtlon lunotLon ln |flo rtrg" 
' 

lneoo

Ir ttrtt ul.d to buy c@l'tt d or outtctrry purchr|'r r the ranlodrr
- th. truly .&l,rorctlonary" lncoc - 1r rllocatad tro the rdlduc.Io
rtro rnall DrEbGr of reotors uscd la ttre nodcl for rlnutatlon obllger

rr!tourgtbG|.E68ector'-rndbylryltoattontlrcerngEoodlr-for
dl'lorotlonrr:t a. tor crutorlary e:lpendlturc ' ao thrt ttre dllrtl'notlol
bctuoon emlttcd and dlE.rculoaer!' lnoqa la not alnolllorllt
r.pra!.ntcd ar a dlttcr'enc. ba*.en t:ttGt o! Eoode ' ttlany of tlrr
nrJor itlllloultlcr of a tlrorough-got'ng dloand thsoay havc not bon
tackled hcre.tl Nevarttreloar, dlorna'ndl doca hrrs rntrr la a rernlnt-
lul ray ,.nto ttr. Intsrnodal tranatrclonr '

?not/-tt and ?trl,ctt

Slgnala o@unlaatcd tbrouEh 9rof,lt r'Gordt aro ry no rlE
thc only rtlnulur to aorr.otlvc aotlon by fl'rml all of the rcrl
rad noany rtock varlabXer la I nodct t oontlguratlon al' tlthln ltl
hnovbdge , at lcr.t cx lro.t, and nay coDv'y rl'gnalt 

' 
thgc lr

alrcedly olt =.rPonr. Eob.rl'tr def,lncd' 1 L'c' tba lnventoly

acplqcdant rulc lor productlon. tt'hLr hlpprnr to bc a r"Do '
oa th. rcal tld. to r .tgnrl on tlrc rcal rldrr but tbrrr lr ao

rGaaon vhy rall rcalroDlot rhoultt bc oonflacd to r'rl 'ltDrll ' or

rcnattry r.tPonlot to rcnGtray rlgnalr I thero lr r1'o Do tr'rton

rby tlrc relnulul-rcrPo!.. rclation rhould bG on'-to-o[''
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We sannot dlsoard ttre inventory-replaamcnt riule, slnoc tt
plays tho fundamental part get out in l. l. Brrt tt sould gtlll
be rcdtfl€d, so ttrat thc amorrnt of inventory-replaecurent Lg

altered by lon€ addlttonal clgnal r 6! tt nnlght bc proflts, or
aorno broader rct of sl.gnals convcylng lonr atrelrnent of the
relatJvc rtrength of denand. t{b ghall, horeverr sonfl,ne attantl,on
here to tlrs two maln tagkr tmodtatcly ln handr thr sorrGctlon of
net palmenta outf lovr arl.elng frorn nonetary lnbalaDoe e and a
metBr of preventlng €rcerrlve buLld-up of ldle capl,tal tlrrough
ovcrlnvaltnent.

Hhlle a nonatary rlgnal could bc uaed Ln dlollalng a rctportc
ocohantrn to d,aal rltlr overlnvGrtmsnt, thare arc revcral reaaonr
rhy lt u€nld not be e good ldca for produocre to urc I t0onctlry
rlgaal. Ih6 r.btion b.tnootr Lnveatrrnt and capl,tal neqdr for
arpandlng output tr turellr r dlrcot one ln rca I tan n, not only
ln undcrlylng oauaatlon but alro ar Lt ean be reen by produoerr t
rbo vould rurcly bs norc allreatly sad Lmodiatcly arar. of thc
pr..cno. ot tdle oagaoLty than oould ever be dsduaed fro Urclr
prottt and loer acoount, evcn Lf they could allord to rar.t for Lt.
tltrllc thc pao.Gnc. of lrrgc or perairtoat lille capao!,ty ouEht to
b. . cl.ar el,gual to r.rtral.n LnvGrt!.nt, high aurrcnt profitt
Eay oactts fro rcduclng Lnvcntory ard f,aLllng to r.plaa.
dogrcol,etlng capltel rtockr but lor prolltr nlglrt ooour vhcn
oapltal etooh har bocn allorod to run dorm and lt lDd.qurta to
aurtaln ths lcsal of groduotlon roqut redl on tbo otbcr hand lou
profitr could arLre fro ovcrinvG.tnont bcyondl tbe anourt
uarraatcd by ourrcnt or prorllootlvc ralcr. Prof,l.tr aro thut an

cqulvooal guld. to lnvertuont dloaLrlonc r and otfcr no cloar
rlgnal ln tlrc abrenoo of tho Ddc dl,r.ct hnorlcdgc tbout tlr
relatlon of ourrcnt capr,tal ! took to qurrcnt and plaDn€d produotlon t
vhi,olr ahould ln any car. b. dlrootly hnorrblc by tadlvtdual
produo€r!. tfc rball tbrrcfor. ugc thr rLqrlc nrlr ot allovlng
invcrbnt to gror autoa@outly along ltr utual trcad r rlth a

dlrcot bar to ner !,nvaatucat shen oroorrivo tillc oanrltal tr
dl,rectly obrervcd.

EguaUy dlrect Lnformatlon about palznsntr Lnbalancer Ll not
usually aval,lable, ln ttre abrcnse of aoue dcflnablc Perl,od over
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whlch payncnts flgrrrea rhould balance, partLcularly whcn n€u
nonoy oapltal Ls belng ral.ged and whcn crtcrnal finanoc for
current olnratJng expenaor 1g also lnvolvad. Caeh-book type
data Lg not ln practioe gl,ven the Lqrortanoe ln manrgement ttrat
balance gbeet data La rtz and ocrtaLnly Ln a contcrt of genoralty
aval.lable codlt tlre agaoclated ftqutdlty problemr nay not bc
foraed uPon ttrc attentt on of produccrr. In tlrete oiremrtanocl,
Poor profitr aro probably a claarer rignal ttrat prl,aos are "wrong o.

ttrere arc , of courtc; r nunbar of raspon3es tlat a ftra nay
nakc to falllng prof l,te r rcllt ng oanpa{grns, lntarnal
rcorlfanLsationr preduot dlvcrtiflaatl.on, arnalgarnatloBr rcduotLon
of invcntot! , Gto. But ttrat rt de range of responr€r cannot br
dcalt wlth hcrer tnd 1g loft to mLcro tbaory to tachlr (rittr
whatevcr aontegucnt eff,eote for nacro ticorTl . wc ghall thcrcfotre
defl'na a eLnplc proflt-prl,ce mechanten, ln vhictr a falllng-of,f of
profitr la taken at a eLgnal that prlcer are 'wrong' anrd nocd
adJttstlng. It Lr not l-umcdtately apparent rhlah way thr rofponrc
would work I for examplc, rhen ffumg rqraricnoo a fallinfolf of
prof,ite would tror ln gcncral, errpaot ttrsm to raire or loner prlcce?

Thsre ta a@e warrant, wLtb f,txed lnput proport!.onr and a
rclatlvcly inelartl.c dsnand (glven by tjre oomLtted cxpendlturel
for expeotlng tlrtr to raLee prl,oes when profltr reakcn. lllrlt Lg
nore gsncrally llkely ln a contaxt of sontLsulng bom or lnflatLon,
glnca Ln ruch oLrcunrtansca lover proflte arG freguently
attrlbuteble to rlrlng productLon costrr aDd ftrns do urually
pass strtth lnsreaged cortr on whcn ttray can. ThEtrc Ls Do

corrGspondlng ratLonalc to Juetlfy a syrmetrLoal fall ln prt aaa
vhcn proflte rlger tt mal, be ttrat aqnc produetr 1111 tenil to falI
tn prl,ce as they bacma outdatsdr or when Lnsreartrng ooncentration
brlnge eaonmler of rsalc r oE wben goverrnent lntcnrentton or the
frar of tt lnpola produocru to avoid unuaually high profLta.
There ac@s to bc Do partlcular realon rhy produocn rhould
acttrally rant to pass on lwsr eoetr to coRruu€tJ t and rn appcal
to tlre notlon of oc@petltlon' regulrea nuoh norc careful rpcll!.ng
out ln tcmg of ttre lntarnodal transml,ralons lf tt Lr to bc
meantngful. lfc ehall atop rhort of thl,s, and alnply t;3umrt t*rat
ffu'mg tradlng tuocr€arfully wtll not ln general fccl lnpellad to



250.

lower prlcea €:.cGpt In relpon:e to oxteanal prerrures fror
goverrrmnt or frqr other flrmc. Gwarnmnt prctruraa aao not
yet undcr oonat dcratlon, aiDca the aphasla of thle chrptsr la
on ttrc nrle! by shLctr a market aoDnoy flacle ltr ovn r€conclllatlonr
tlrrough th€ marketr, l.c. ttrrough transaetlons. prcrsure !116
cmpetltore falls wlthLn thtg rubrlc, but rl,noe no forn of arb-
stitutl,on Lg alefl.ned that !.e pnrt of a larg.r problm rrhlch
cannot here ba attedpted.

W€ shall theref,ore deflnc prlce rleea Ln rcrponrc to profl,t
falle wlthout llmretrt aal prlce decrearel when profltr rleeI lt
ttould b€ derlrable to hava aome notlce talten of ttre level of prfLtr
as wcll as thclr dlrectLon of ohange, andl we ehall t noorlrorate
ttrls. Trrdltrg hra to tat<€ plaoe before any profl,tt ean bo
reckoned. and EoDe oLnltl.al. prlce bas€ n€€da to bc ret. By f,ar
the oomoneet practloa L! to trke a flxed ftgrure for unLt currGnt
coltr ,.n productl.on, and rone fl,red narkup to cover ovGrhcrdr
lncludlng aervtcl,ng of flxed capltal. tfe ahall agprcaelr ttrLa
fron the pressnt barLe i,n the rcdol of arrlvlng at prlaGr tntttally
by applytng an arbl,trary rnarkup to labour coat8. glnoe nu
already know that thl,s does not ln general glve r equ lllbrhu,
pricee, rra ahall be eble to aee whetber ttre proft t-prt ec rerponre
doeE Ln fact rcva torrurds a better balance ln tlre nonetarl flonc,

?he pricJ.ng nrle clearly oannot lead torqrda stable prtc.s t
lf ona sector raliea Ltr prlcea to correct lt! protl,t poal,tlon,
coa ts to oth6r aectora nuat Lnerease, ard ttrair prlcer are llkely
to hav€ to rlse accord.Lngly to protoct ttrelr orn prcflt!. Ahlr
ls bound to be LnflatLonary I the nal.n bnrnt rnurt be taken by
householde, al.nce with rlelng prLcer and cdtat|nt wagc! ona can
cxpect subatantlal locses to householde, unlerr tlre rnultlpll,er
eff,cct mltlg.tea th€m. It nay be, that w!.th wagea and prloca eo
daf,Lned, there Lg no ray op€n to houEetrolda through rblch ttrey can
revarao Lncorc flong Ln tlreir favour, slnce any tdporar1l succrasr
nust brt ng furthcr prlce lncrearea i.n retrll.atlon.

tr trLal run Ln wht ch households lrere provl.ded with a merns of
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rctrliatlon by raislng wage rates waa atteuqrtedl ttrfu predLctably,
ln the gtrusture of the nodcl r led to suah rapld Lnf latt on tJrat
lt baeamo obvloug that the nore parryaalvc ty?c of vage-prloe
rpl'ral rhtoh etoper or 1g stopped, ahort of hlperinflatlon cannot
be def Lned Ln tlrege elnpl,e meahanismt. rt le , Ln fact, extrcnely
llkely that tlre tame gort of oeilLng and floor ncohanLem that had
to be dcvelopod on ttra real r!,de wlll also be needcd on ttre
nonetary rlde. W6 ahall fl,rgt tes hon ttrc rolatlve prloe and
lnoms llovr r Nrd ttrc real varLableg, rcact to tlrc nonatary
fecdbaoka dercrlbed,

Run {

The follqrlng nodtftaatlonr werc nade for tlhle run r

I nu ?J t,rltcnt Co nt tr''afntt

Tlre autonoouely grwl,ng lnvertmcnt rule var nal.ntalnodt
but nodlflod by e bar to n r tnvcgtnont rhen 50t ldle capacLty
was retohed.

tluLtlptlcnt

Conlun1 tlon ol1nndl,ture rar datl.ncd at tlre ru of tno
oonponant., auton@ur and lniluoed. $r. autondour crlrndttun
rar rlnclf,lcd Ln gbyal,oal quantttler of goodr to bG bought, and
glvcn tic c(&on groth troDd. (It uoulal barilly havu bccn
oonrl,tt nt nttb thc arolng labour forc. to keeg total barlc
n6edr oon t-nt. ) Thl. rag oogtcd at cnrr.nt prl,ocr, and thr
nctn y rnoult deduotod frm hourtholdl (vag. ] Lnoor of tlre provlour
aggrcaatlon perlod. (Thcre l. no tlcorotlcal ba.l. tor thlr ohol,se
of, parlodr all that ir rcqult'cd Lg roe datenml,DAtc Inrl,od ovcr
wtrloh lnoqa hu be€n rccclvcdl but rlnoo thlr 1r rrbltrary, tt
nLght ar rell ba t.hc aggEcArtlon nnrlodl for grogramlng convenhnor. )
lFbc rorldluc war apportloncd Ln lon y t.rmt acootdlng to tlr.d
welghtr of .1250, .1875, .2500, .3125 for purcha... f,roq rcstor.
Lt 2' t and I r€Bl,ectl.vcly. :thk loft a rerlilue of .1250 ot
dlrorotlonary Lnoc ravcd in monay tarina ef, ant t .ri polt [onay
ravt ng tlren broenc condltt onal on prlccr I and on rupply antl
flnanclng condltLonrI no dlroot oonncotlon rlth rcal ravlnEr l!
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establtghed r tnd, lndeed tlrcre noed be nono slnce there is no

dl,reat connootion bctrrcen sot tt , inpute and Paytrentt. Tha

dlecrotlonarl' crpcndl,tnre alloaatod to each Bcctor tlren detcrml'ncr

ttre ggantltLca purehared vhcn divided ttrrough by t'hc approprl'atc

prlcet.

tlq,nhup ?a.Lalng t

Urls urcd taro argrrurcntl ttre dl,rcction of rov&3nt of, prof,ltr
over thc tno previour aggregatlon Perl'odr, and th" slgn of proflts
for t;e prcvlour aggr6gat!.on parl,od. (Ttris rft! rclcotrd on tJro

6na barlr ar tbc pcr!,od ured ln tlrc @Dtumlttlon fnnatlotlo ) The

rrrla adoptcd ls ttrat prleer lncreare by ztl, 5l and 7*l
rerpccrtlvcly acsordtng to rhether profltt havc bcen falltng and

poel.tlv€r aot falll.ng and not porlttvcr or f,alllng and Dot

porl,tlve. For proflte not falll,ng and posl.tLve no prLee ohanga

Lr nadc. tbla rlla appllce lndlvtdually to saoton at oaeh rntan
a nss produotlon Prrlod.

U*nlr,'t/,ont

rbfutgUattr.Ptf,oralltlrrcalcquoDc€!totb.''!rult$.ou|.
tl.nl.ngo!!.qu6ncclofrrrn3.Inord.rtooq'rr.ttr..tf.ot|
of, thc tro ror.trry uadanlor ritlhln tb. con tralDt it tltFd thc

tirtt ..qurncc usod th. mrttlpllcr vlth grloor @nttalt I tL
eccond ured grioc adljuetlontr rl'thout thr aultlPllor (lervtng

onty th. anrtonooua a@gon Dt ol doandl r rhlle thc tbtrd osbttt'd
prt oo aiunrtD.ntr vlth t'hr nultj.Pllcr addcd' R"ultt r'trc l'
fol'ldr.

Broailly rprak!'ng, ln the llrlt rcqulnoc tbr ly'tot buP'if
along uDd.r a rccto6l hbour aelllng rlttr coar tdlor.bt. usq,loyrrat
inroo.eotor.tDdst.rdllygrorlnga.tcr'lrl,salanorr.$lr.
arcoad .cqu.tnoc ral anroh guhter rnd rorc ordGly' rlth rlrlag
prloo I a Lonr ratc o! grortb and htgher rDoploylcnt I ttro third
r.qnsro. bogan I'n thr arrly pcrlodr to follor thc rorl Datlr ot
tbs flrst tcquonoe r but rlrJ'ag prt'ocr grevcntcd thLr and loa to

a dqatrrrt r lron rhLoh tbc rysta 6'rg'd and Eontlnued aloag t{tc

low.r Erdtlt ;rath ol thc rroonil a.quanoo ln rcal tenr r rlth
prloc rtl'll rlelng. D.td.lt arc alvu lor 

'aoh 
l'qu'no't
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Sagacrcc I t

After aome carly perl,ods when aot!.vlty wat gattLng wrder way

a1l real conrtraLnts (on aapltal, labour and naterl'alr! wcre

opcratlve throughout; thcre rGrc ntnor fluctuatlons, due partly
to tlrore constraLntr, tranrnlttcd tirough naterlale ghorttgss I
eeotor I wa3 notlceably affectad by tJrerc from tl'me to ttna'
Totat output war g€n rally Lnnrearlng trntll nonetary oongtralntr
opcratiaE on Labour paynsntr (and ao dlrrctly on produotLon)

brought about ttre bcgl,nrrl,ng of a general dornturn, neer tbc rnd

of the rlnulatl.sn pertod. (Chart llt/.l/I.l Ihe tqrect of tlra

fall tn product1on Lg apparent ln totel wags palmente (XV. l/61 '

It lg evldent ttrat tlre cffcct of tlre ceLlLngr on productlonr

dell,verlee to lnterurdlatc and fl"nal uao, and t'nvcrlncDtr oannot

be deduaed aa a systen aggrogatc but nead to be conoel've at
gcetoral lsvel. (Charta nt.L/21 ill. L/3r I\/ .L/4 and Iv. 1,/5. ) rn
gector I ttro laborrr gonrtraLnt uar ol'.ratlng alnost tfiroughoutl
productJon f,taally ltartod to fall belobt ttrc oel.llng at the

dosaturn got nndsr vay r although contlner gupply wa! ttlll bet'ng

restrLat€d. In ccctor Z, output war ao far balw ttrr aelllng ttrat
oonalderable Ldle eapital a€orsulatedl tho htghly I'ntctllttrnt
and lrnpy nature sf lnveetncnt undsr thetc oondt tlong lr apParcDtr

and mugt bc rc3ponglble ln part for the flusttratlonr I'n output.
geator 3 hag mueh tlre ran pattern aB reator l, vltlr ttrr f lnal
dorntqrn uors elearly avLdent. gcctor I was rtII bolor tlre labour

ccl,l!.ngrr nai.nly at a rcrult of matorlals rhortagot fro reotors
I and 3. Etre lnpact on aonlunlDtlon operatcd eeetoratlyr asd Lr

tlrcrafore not dlrectly deduoi.ble from ttrc aggrcgatod conslsfittlon

errpcnditgre decpLte ttrc fact thtt prlccr we;tre hcld eonrtant

tSroughout, Whtlc tt follous frm tlrc struoturo that lupply
restrlctlonr whsn real ocllLngr olnratc nurt fall f!'rrt on

ooattuptlonl only dl.rcst ;eatoral data yleldtng ttEG rcrl'ee for
quantltloa deu,vered to aonaunptton would permlt dl'rcst Lnrgeetlon

of ttrla effect.

On tlre monctary rlde r tltr constant prioec and rupply

aongtralntr ocnblned to brLng a largc and irreveflLble nct carh
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flon tdaadc houraboldr, evLdent ln tlre oxoo.e of hourahold wage

lncom o\rGr crlr6ndltur€ (Chart nt.I/6) t thc effact of tjri's on

re t rnlnal aract porltlon Ls sho$r ln cbart frl.L/1, rhlch elro
auggoatr oontldcsrbla aoctoral funbalance. IlePorltr by houecholde

vlUr ntl prov|l€d anPle loanable fundr lor ure by llrnrt vho

werc ablo to na€t pryn ntt for a rhi'le by borrorlng lro n!11

recourt. to trrdc orodlt beoaro ncocraary ln perlod 3l and rar
!,noroarlngly urcd tlrcrcaftrr. (nt.I,/8 rbora thr g'n'arl courlG

of tlnanolng cSrcrdLturctr tho .tLuotuar of prylcntr ftorr ilurhg
tbc lrtt aggrcAatlon pert'od. l-50r and t'hc tetrl'lal llnrnclal
Irorl,tt oil ar. 3hqn Ln w.l,/7.)

Ito grorlng voluno of, payuontr r cY.n at coDttrnt grlocr I
glaocd lncroulag rtraln on thc f,llcd oarh bqrr rnd cvlnturlly
aarb lrm rll rourcre rar lnruf,tlclsnt to fhanae rrgcl andl thlr
lnduord c a.narel ddnturD torardl ttrr sd of thc ruo ' rotll
rrgo prymntt Uraa thug reduold, and vla t$o non'y lncqc-oqnndttura
nuttt pltor rcdnoodl llaat doand. 5trl,r aloead rfloct Lntcractld
rlth thr tupPly .!f.ot of, ttrc rcduocd lrroduotlon r and ln tjr' Iatt
t.f lr.ftofi thlr lntcraotlon ln thc cont !t of, rt!.11 olnntlvc
nal and Don ttry oonrtralntr produoed a ooplcr o! lccd-bac}
dirturbrno.r ln tbe tramaotioat !1orr. lllte tlnt ng of rclcvant
rnsntr oan bc Dloh.d uP frO il.I./I and fv.lrl8. 'lt'lrc rcal dor'nturn

ocourred ilurtng f-13r nhen total cxpcndltnrcr rerc alro redtroc6.

Eradr orcdi,t bccanc rignllieant dturlng t'32' 'nd I'tl 
grori'ng

ure lnDll,eil a goncral ahortag€ of caah brforo thc ddnturn aotnally
occurrcd. ittrt neohanlto tc ol.ar cnough I vhan Eanorat raoourro

to t$da orcdl't I'r nccearary, the oarh baro 1r larufllclcntt not

only b.oaute buy.ra rho necd to buy on orcdlt Du't b' rhort ol
sarh (vlth thc prlortQr ordcrl,ng ar rctt, b$t Utc rcllcrr rbo

ertcnd sr.dtt rr. not gattlag ro ntroh carh ln fro relrr ' and

lf tbir lr cerrtrd to rny lcngthr luah rellcrl are llkc1y to bo

fcood to boIror carh lor thoir on Yag. Pryt!'Bt! rt r tj'r rhcn

th6 avrllable bank andl nfl crsdlt har a Iready bccoc tolEto o

lAsrc vould be groblor ln tdcnttlylng tlrte tort ot 9r@'rr
ln pra<rtloe I thc priorl't'y ordlert'ng ln the nodcl cnrur" tlrat
tnde sr€allt tr u.d ar a lart rolot'tr but rlttr tlre norc gcnrral

ura of taadc oradlt rr r utu.I Parctlce lt would bo n.oorratat to
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ftnd r@e way of r€paratlng out tho abnormal subrtLtutl.on ol
trade srcdit for oash frm tlre nornal use of trade credlt. It
would also be necosaary to d,lrtlngulsh a dLffcrsnoe !.n finanolng
duc to €nergenst, borrrorylng frm genut ne Lnnovatlons ln financtng
nettrodg r rinoq cuetoary f,lnanclng proceduroa are urually
ohanglng and dcvcloplng oontLnually. lfhe rtrusture of tlnl ng

rrsed, ln whleh all acctors eondrrot slntlar echedutGd rctLvLtLcg
oR ttre rane day, makcl lt eesy to tG6 tlratr t8 seetorr 3 end I
alwayr eall on bottr arrpplLcr and fl.nanae aftor tlrc otJrar tro
geoton harre becn aes@odtted, ttroy are norc vrrlncrablc to
rertriot!.ons on either slde. Ttrl,g would bc nualr cmpllaatcd ln
practlcteo

It La not olear ttrat extensl.vc Lnformrtlon on tlre oourre of,

t ntcractl.onr aftar tlrc dorrrturn had got rrnder ray rould bo

noooruary for poltoyl lt Lr atready too later bY about r-{5r to
roedy nattrrg by t ncrcaalng tlre oerh bars, rLnce by Ura t'ho

real effeetl bave beoona tnportart. If ttre data on ebnorual ua€

of orcdit had been correctly Lntcrprctod by about 3.'10 7 lll
lmsdtate lncreaco Ln tll€ oash bage oould heve avertcd the dortl-
trrrn Ln gcneral, although rlttr eeotoral nonctaty lnbalancos thlg
vould aot prcclude ttre po;elblllty ttrat Bslt ffums rould rttll
bc cncounterlng ltgutdtty dl,f,ftcultlct. But lt vould havc rtannd
off dapraert on of any nagnLtrrde.

rrro aeparate pr{nary pbaret and tselr cffcotr oaD thur ba

dletlngulrhed.

(a) lllre ponl,ttent operation of labour oonrtraLntr I'n
geotorr 1 and 3 dld not prcvent output frm grrorl,ng at a rclatlvcly
good ratcr i! far Er tlre Grrogonously LnsraarLng labour forcc
avallable to tlre eeatorg per,ultt6d, but ttro oontGiluant olnratlon
of Fupply eonstral,ntg on inpute to otlrer reotore hept cmPloyncnt

ln tlross eectore wall belo full oployrnent (1.c. 6€l,11ng) lcvcll.
The floor alone dld not kcep tlre ratc of grorttr uP to the lcvrl
lt Ln faot rcactrcdt tt war ttre gtronE uprard ProrsurG o! denaa'dt

Ln tlrc contcxt of f,l,xed prioar and tho rottcll-Lnoctr nultLpll'crr
tbat j3nrred that, glvcn ths bastc protectlon af,f,orded by the
f1oor, produstLon 61d pross aga!.nrt tbs oeLllng rnost oC tlrc tt-n3.
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1ha cxtant of unuployrnent renaLnlng raa tlrus due - untl'l the

f!.nal dsnntrrrn - to tlre lack of any rnechanirm to rcdlgtrl,bute
Iabour f,rou gcctsr wlttr unenploXrrnsnt to thoss wlth fulI
cryrlolment' i.o. thoec conrtra!.ned by tSc labour cell!-ng.It

(bl T11c Eonoy rtosk provLdcd by tlre flrd nonetary basa

wqt proErsaalvrly put lnto tJlc handr of nfl tt I oonscguenoc

nal.nly of thc largc lmbalanoc l.n thc prlmontr tlorr ' rttul thc
ratc of rcal grosth aehlcved thc expcndltureg bocanc progrrcarlvely

largar f,or tndivldrrel tranraotl.onr, rDd tmc Proqtcatlve borrouer!

had lnoraarlng dtfftculry ln gcttlng ttrcLr hrnde on tt at tlrc

tLlgG thay naeded tt lor paymrntr. t,bc r.rnlxof ltrblc leotors t
1,.o. thc not loacrt on tbe palnnGnts tlorr, had to ralt for hou8l-

hol6r aad the prof,ltable reators to lncreals ttretr cegh boldlnge

frg6 poe1ptt and tlrcn to re-dcposl,t wlth nfl beforc lt bcsame

avalleble f,or lcndlng. (AEalnr ttrlo lr I matter not of lagr a!
suahr Et rould ba suggGrt€d bfr ttrc old idca of aa "Lnctltut!.onal
oeillng to ttrc tnsroasc tn voloeity of cLrouletlonor but of ttre

acgnontlal or.dcrlng of trnnractl.onr, altJrough thlg ltlelf Eay

pcrbapr be soorl ar a nattar of lnstituti,onal t:truoturc.l In tbc

abtrnec of rome othrr dLrturbanoe or EoEc oofficctt'vc actlon. thG

cventurl dountrrrn rhen peyrollr aould no longcr b€ nct as derlrcd
var borurd to happcn .rl

th. folloYlng conrl'doratlonl tiut arlrcr

(l}t!tbcqlloyrnt.ltuatlo'hldb..norcdbytraartortlng
hboua lro t.otor! rltb un@lorynrat to tbo.. rlth labour

rlrortrg.r r thc totll ltbour cltuatlon vould bavc brrn rcll'evcd
andl r htghcr atto o! grosldr attelnrblc, until all "ctoEr had

fult oploynant r i.c. vcrc all conrttaln.d by ttro trboul cllll'ag.
But rlnEa total payme[tl rrrulA ooDr.gu.ntly have bocn h!'Eher t'lro

eontary ocltlng oould hrv. bcort cillrcctod to oP.rat carliorr thur

rterttng tbo ddltusn eerll'cr.

(1t, !o .u.trlD a hlgher rrte o! gruth aad to prwcat thl
dlorntura las g.ttl,bg under ray lt vosldl hrvr b..n n a.strly to
lncrcalo tlrc rupply of lorneblo furdr, anil,/or oorr'ot th'
paynonts l,ubalanco, Slnse thc tlon.Nl ! took tl'nt ro!oh''l lt'
orlllng l,n l-7 nhilc the lnpaot on ragcr oauchg the dlo'trturl
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rtrrtod ln e-llr a dlrcct reletlon b.trr.n nonGy ttock and

'llquidlty' - ln thc broad range of ablltty to flnrno. pay!.ott -
sould aot bc aicrlvab Ic in tlre absonoo of a proper undcntand!'ng
o! thc oour3. of rrgendttnrol and th. Prrt! Playcd by ntl and

trad.. ar.dtt,.

Sc4ccrcc !t

uo ooDltrainte oprratrd Urrorrghout thc rcqucnor I tbr abrmoo

of, a rultlpll,ot .ff.at rooved tbc tnpctur to r hl'gh aat ol
grrth aad algo nrdc real doanat lndqnndloat of grloc rllrtr lo
tbat r rod.nt. but .t rdtt rat of grovth ver atta.lsld, vl'tb loa
ntnor cy'ollng duc to tha dlcrlvcd iloandr art rlng fro lntrmlttlnt
and lugy !,nv..|I.st. (tv.z./f.t Invcrult lD totrl ral lcrr
then ln tho prevlou. tcqulnoa, and cnan ..Etor. I rnd 3 rorl'acd
vcII bclc thalr labour oelllogr. lw.2/2 and I\r.2,/3.) Ovlng to
thc lrryry Lnrrc.ltont, tct'ltllt oaPltrl rtocl I'r a lole ucenl'ngful
AatuD tdtrD thr oounc of oapltlt tnv.r@!t. (cl. FcI ln rr !ll.
2/a vLt\ tic ocllllf,. oh.rtr. I

'l!he clogcnosr r.a1 conatrnptloa ilannd I'n e oonta[t o!
lncrcarlng prlocr naturally Lnartalcd hourcboldl crlnndlturc, rhloh
o'nertoo& regc recrlptr lat r ln the .oq[.nc. (nt.2,/51 thu!
prog6oilivoly reduolng hourchold n trorthr. ?llba .cqucnsc rnilod

rlth all n tuortb. polltlva 1frt.2/1, although ro lnbelansol
rcr.lncd. Itrut tbe abtltty to lncr.r.G prloca ln raaPonra to
protLt ltarfostorno. Ald Pomlt sdG t ndcnay for rclatlvc arloo
to appro.dh a Dt6 rcuoruble rebtlonchlg' rlthouth oL'fly not

an . equl llbrha. one tn aly aGnro. llhr oon'rucr Drl,oc Ln(br (Irv.

2,/5t ttnd.al to ov€r.tatc thc raah of prloo rilcl, but Ur' brord
p!.oturc of prlcar lnorcarlrrgr nonotonl'aally rlth toacy rtook donrtant

or f,alllng l! aoar.ot.

$o r.rl.our Drobfau of lnrtabl L[ty aro!. rnd aay ooEr'atlv'
naohrnl rn or intanuntlo Ln thc eyttm roul{l aerd to havc baan

allraotoat to rrletng thc ratc of, grorth ln an att'o5rt to rellcvc
tho ooruld.rabta rur@loynont. A llroal poltcty to ral.o thr lovrl
of dar,.rnd tlrongh tteflclt rpanding rculd hlvc b..n atlcotlvt to

\r
\
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lon satcntr but fs ordrr to dcal wLth ttrq rtetonl unqlloyrrnt
rcnelnlng after rootor I hrd rcaohed ltr lebour orltlng rqrr
trensfort of labour cosld alro bavc bron nredcd, at ttrtr polnt
ths dt rsusslon of cqu3nst I rould be nlevant,, elttrongh ttro
abronsc of aonrtant, prlacr rsuld rcdlfy tJlr anelyrl,r,

tsltbout rrrEb pslor aatlon to relrc tho ratc of, grrflthr
rcnctery poltey uould aot hava etfratrd anlrUrtnf,r rinoo thr qllrtn
had rqtlc noErr lor tbe lor lcvol of tranreotl,onrl tndcrdr totrl
overdaettr outrtead"lng bcgan to b. progra.teivrly rcduErdr lr tbr
cmSllrrcntaqr rcduotlo1t [n nonoy rtoek ($f. 2/SI fnd,f€ltt.

Seqocrae t t

Ttrc conjunatlon of rlrlng prl.ou vlth rn Laemo-orpGndltnre
nultlpller l,€d to a cablnatlon of th. rffoetr of troill mrtlcr
toguinectr Is tho b.gfnnfnf, of, r.grr.Doo 3 tl!. aultiplhr ctfct
uat ctrongc tbrn thc prl,o clfmtr ad rcrultad Ln r prwumrd
uptuago of aotlvLty rhtsh rrr rqon rcrtrelacd by t{rs labour
oaLtlng (ftnt peaf of IV.ULI t rr ln t.quorc. 1. thr prloc
rtfcct ude ltrelf, lelt and th. lorer doane mduacd output brla
ttrc cclllngr (fV. 3/2 rnd IIF, t,l3) . Ho clonrttrl,ntr opcratcd tb.r.-
afterr and of,tcr a gronoung.d dorarrlng output aonmrgrd on th.
lorcr grwtb gotb of fGqu.Do'e 2. (Rertrdcr of l1t.t./1, sl.
nt.3rll r1t! fiI..L/L r$al w.2/L.l

Chnrtr W.3/1 ad W.3/5r togothcr rlth rtf.t/lr lhor thc
relrtrd Eoney f,lo*r. Although totrl !!omy orpGndltsror e.r.
nagnl,tlGd by ttre prloo LacearGtr r{g. lnonc rnd coilmr
oryrnd,l,ture s.tc nuslr lccr Ln mlatLon b tbr rcnay rtocl. (Cf.
W.VG ant W.3/5.1 th. cnd perlod tranrtotlonr for rb50 (ot.
8l .V|o W.z/l end xV.trl61 gl.vr tmr td.a of tbc rcletlvc rcalrr
of activLty, and rhor Urrt r.qu.Dc3 2, vlttr r rtcady ntr of grwtlt
en a gononlly ff,r rcal prtbr rohLcmd th. bett rpprorch Co balrnor
fa tllrc uoacy f,Lori..

Scnrclg od raalJ.tt oi r,;tlrr 4t

rabour ndsployrnt to r€Dv. thc retoral nlnllooatJoa of,
lrborr la r.guanc. I uould b. rqrrotcd to relrc tlre retr ol rcal

.,\
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grorth and to oorrGst ttra wrenBloymant, rlnce tlre nultlpllcr ln
a context of oonatant prl,cer provldes a rtrong qrard pressuro
to dcnand, Gventrrallyr thlr atrong rate of grortlr would reach I
nonatary celllng and a ttmaly lnoreaae ln uonGy eupply would bG

nacdcd to luttaln tlre attalnable rEal rate of growtlr.

In taguenc. 2 labonr ndcployn€nt rould mercly rhlf,t tlre
d'tetributLon of unanSlloyrent, and lrcasuror to ralre ttre prorrure
of flnal {rqtn{ would bc ncedod. Iflth rl,el,ng prlacr, horcveEl
thlr rould producc tlrc effeotr of r€guonoc 3 rathcr tlnn tlrogc of
sequon€o 1' pLrcst drfloit rpcndJ,ng would ralge ttrc problm of
ltqtddtty, elncc thr abronac of e multLpll,rr prevcntt addltl,onal
oash reoeLptr to hourrholdr f,rm rcturning to ttre lectort ttrrough
addltlonal con.tmlltLon axpcndlture, although rl.a!.ng pr!,ocr murt
tcnd to eoneEt tlrlr.

In tGgncnoe 3 0 lrbour rcdaployn nt rould not help unlem
hourthold lnonsr wGr. l,norcarcd or prl,ace hcld doyn.

It t r plafn fro all tlrrcc rGqluoncGr togethcr thtt, wbilc
ach aPpcars on trtre faoe of tt to have dlffcrcnt problor, tbcy
arc all dlff,arent ghaeer of I aucccrrl,on of problcnr t io that
rolving ono problcm brl.ngr Urr ncxt lnto play. Onoe dornd
Pre!3uacr arc adequata to brl,ng tlrc ccon@y on to Ltr sootorel
lebonr oct 1l,ng, hbour rcdoploynent would thon bccoc ncceffarTT
to r@ovc tbr remetnlng uneuploymnt, rLncc howctrcr ltrong ttrc
dsnrnd prGssurcs the notoral collLng rould lnporc eupply
oongtralntg uhl.ah rould prevent otJrer scatoru frm attal.nlng
ttralr laborrr oclIlng". rt

Glvcn tjrrt dmrandl prerruro Lr kapt up and ttrat laborrr
redcploltncnt i,s brought about to prwont gcetoral unqrloymsnt,
tha coonony rhould motrc along ttro caLling lnporcd by rggrcgatc
Iabour eupply. A furtier probhu Lr thon Gaoountcred. ff
prloer atrc frozcn, thcn lntorcectoral priccr hevo no clrance to
eorrrct liqutdlty f lorm. ff prl.ccg rrG allced to ooncot
llquldtty florr r ttron apart frm ttrc gencral problen of tnflation
hourshold doandr and honoc thr pr€rnrrs of doand gonGrally,
murt rtakon tha nal.n attnulrrr to grrotlr.
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rull mplogtncnt of labour, whiolr lnpllce rcel grorUr alonEr

tho labour orillngr gcDGtrlly lnpllcr ttrc opcratl.on of leborrr
oonstralntr lt I nornel nrtter of sounr. 'llhlr nurt olpreto
ta oeolunctl,on rl.tlr !oD. nrehanlrn, tllra the tloor, to prcvrnt
e totrl dcatnrn. But ttrc lloor rlono uouLd aot paovtnt
tlnoryfsyrrnt. In ordcr to nal,ntatn f,ull eployncDtr both reobrel
rcdrploynnt of labour rd btgh dcai prGrrurrr to krrp rrrl
grilth [D b tbc oetllng rr. nrefrtrayr Ln addltlon to tlre f,Iocr
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5.4 T}IEOftITS tr AI{ UIIREGUI"ATED PRIVATE I'IARKET ECOIISTY

fn thlr ohryt r u'r brvt revod turthc and ftrrtlrcl' trq trhr
ldee of I prlvatr nrhct caoBGy undcr totrl lrl,rt.!-fr1ro,
partlcularly oa. vht ctr rolvtr ltr ovB problur rnd rttrt nr both
tld.lvtdual and gcnrral cgutltbrlu colaly throngh thr hmcortetl,o
n ahrDttEr olnratlng ln Ltr nrrhctr. flc harc not brcn entl,nl1r
trlr to cthodoryr, Ln lsat th. rhlttlng ol feoton, sonrnr.r
drnend rd Eon f oapl,tel tD aellloilG to ahangrr ln nlrtlvc rrg.
ntcr I prlaor anill lntersrt ntcf bar bccn croludod. hrt ttc
orthodsryr rhLlo lnclnillng ruah robrnlmt ar rbehtylqrrrt
uflry)tlonr' bu notlhlry to ny abont thr trenrestlon proo.fl.f
t'nrwgn vhloh Utty ra. rulryomd rcturlly to go rbout aohlcvlng tho
drrl.nd gcnrrl ooaoorCanoo tnong tndtvldurlrr narkot lotlonr.

It ll, oC ooutrt.l oloer tbrt rottlng prl,oer aooord,lng to thr
"cqulllbrl,rn' rlnaLlLoatton of (s.Itl rould cnablc ut to f,l,nurr
tD. prSlor of rcn trrlr lnbalancc and of dcprcttlve cffrctr of
lnthtlon oD Crnand tbur naLntrinlng I rore ordtrly nomtarSr
€ontilt ln rhlcrh dmrnd prtrrEnrr oould br krpt lrtgh rltlrout
rudcrlrablo lfgufflty tf tratr. ft rould not rolvo tlrr probla
o! ragtonl nnurplqmcnt. llorosvlr, (5.111 Lr tlrs rol'ntlon to
rn rqurtlont tyaten, rhl,oh orn b. fonnuletrd oaly tro tb.
rteadSntnt of aq onrrvl.ev of, ttro nacro.eonslrl lt rtnlnr orrdultty
to tqplrore that, lndlvldrral prodnoanif oould or rould oeloulrtr tho
rcqutrod rrgullLbrl,uno grlot on ttrr bul,r of nrd rn wewlrll I
or that thry rould all Dr€.uarlly thtnlE that tt rosld b. ln
tholr fia bort tntrrortr to sqrtorer to tbr grl,oor ro orloulttld.

on problo lr rtrrtlcr produocn would ba rcocl,vlng thc
rtgraelr, throngb ovontr fnpfnglng on ttrm through ttrr tnnrrotionr
tlorl r adcgurtr to sonvq, th. dlrcotLon end artcnt of rcqultcd
prtoc novcontr, or to tell tbrn wtrat ttrclr iln prtau rould ncrd
to b. Ll tlrc collratlw trnAcnoy urrG to bc rgulllbratlaf. IE
vl,u ol thr dtvrrgono.! botrmn Uqtrtd"tty, protlt, rnd nrt oerh
flcr dlrclrrcd abqro, lt Lc by no Erarrr ocrtrl,n tlrrt produorrr
rould fEtcrpnt tlruc ta t:hr rcqul,rcd rryl rhcn UL ttdng of,

aotlvltlm 1r takrn lnGo raoount f,rrrticr opportunl,tt rg oosur for
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for examPle, if they ar€

data bage theY may well
or net cagh f lovre are '

usl.ng different
d!,eagrce on whatproduoera to 90 wrongi

perLods for ttrel"r flow
the relevant llquldltY

Anotrrer probren r,g tlrat rssponse meshanrsru aval'rable to t

and uged ln praett oc by, producers lnolude ottrcr trran prl'ce

rGrponEEE. l{any guoh dcolgi.ons have Ln any cals to be nade ' rinoe

aomsone must make up hlg mlnd what inventory Lr to be held' what

productlon !.evel ls to be set, what suppllca are to be ordored '
and so o'o ,rhe generar probrem 1g to rer.ate ttre ml'x ol I'nputs

signara to ttre range of rssponres avarlable. rr dolng thl's

produeers have nany opportrurr.tr,eg to Eo wrong, puticurarly when

one considert tJre conpll.aatl'ng faotore of unf,oretosn lnventory

changes, ttre opcratr,on of suppry or other oonetral'ntr, industJl'al

dleput.E r external dreturbanccs of all kinds , and ttre actlong of

goverrmant Ltgelf.

Moreovefr evon whorc a producer behavee ratlonally ln terms

of h's own goara, those goare necd not be approprlate to tha

aocletar, r anda t even, PerhaPs r 4E ttre trade cyole nodclg cuggcet t

produc€r' I search f or ttrcrr drn equilr-brLa mtght corraotlvely bc

dlrequllLbratlng. TlhLle , thereforo ' ttrc searoh for respontc

mechanl.ang whlah would br!,ng the cyrtem hsrc aonttruoted lnto

oonfornity wlttr some prl,or naeroeconomlc notl'ons of "orderlLnaEe"

and ,sociar approprr.atene'r', has not been oarrr-ed very far into

trre ertengrve repertolre of orthodox congtruota, f'rtlrer attcmpte

to deverop along trre aame rr.nee whr.le not negreotlng alr tho

conpllcatl,ng factore must I'ncreasLngly stral'n credultty ' lf the

meahanrsms are to be r,nterpreted as ttre behavlour of frar aEentg

bounded onry by the context of the markets ln wh!'eh they opcrato'

Butwhl'lettresearchfor.approprlatenrGsPonaGncchanlgms
rnay be totally mieeoncelved aE a etatement of 'cqut'llbrlun"

condrtr,onr rn a rar,eeez-farre prlvate market eoonomrT ' lt makes

much more senae aa a search for sr,gnara for eorrcetlva actlon to

be takcn by ao'oe externar agency whlch acacptt rGtponrtblrtty for

tire behavl,oUr of, ttre Baoroeaon@tlt' In thc prGsenee of sueh a

macroeson@r,c ageney, capabre of praorng bounds on indlvldual
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behavlour r ldno ProbldnE vhlch aPPear inruperabJ'c l'n a lals:ez-

falle oontaxt beo@. mrc uanageable '

For €xanpla r thc ehot'oo of per lod for thq llou datr ba'6

bcqonot guitc casyr tlnc€ lt lr elgentl'ally arbltrary a' Iong !'

all lndl,vltlual trantactorc coaform to ltt not ncs"'lrily ln tlrelr

actual oPeration! but rlnPly ln tha data Urey provld' to tlrs

ocatral ag.Doy. :rhls slll rt onc' aall to ulnd tbc operatlon of

goveraent gollcy and tb' dlata ooll€otcd by thc D'Partn'nt of

InternrlRavsnusdrdthoD.PartsaDtofStatletlog'andnaytuggcat
a dltcugsion of tlrr frnl f,t13 equlPn€nt of Centsal Bank andl lrcrtury

lns truDsnta and rerott to th' data oolleotod by lrov'rnBnt
daplatuant. g€lera1ly.

f,hi3 roul'd b. a D,'rtaks ' IhG logla o! tlre oPerathg

roqulremantr of a ooplex macro'oonqmic ayctem aa}lr f,or a nrcroP

oconomlc aganoy to !.t Eacro gorl' and to llnd wayr o! gcttlns

the syrtGD to sonform to thote goal'' Eut th€re lc nottrLng ttrrt

loglcally rsqulra. thlr puroly cconoLc rg'boy to op'rat' ra an

organ of govormcntt hlttorloauy ' Ur' Balr|c o! &rglrnd Drovld'r

an 6ramPl6 of r prlvrta, luto[@ouc lfftltutlon rhlcb lnorcarlngly

acocptad rcegonrlblllty f,oa undlarvrltlng t.be gta'blltty rnil

lolvenoy of ttrc flnancial rytt€D ln nhloh lt opcratod ' 'Thcra I'r

nothJ.ng oontPlcuous ly gotl'tl'cal about luch rotivl'ty ' But b vlcr

of, thc gcnGrrl Prcacnoa of alroady criltlng flr[ ccnt'rrl goYGr@ntr t

and ths lrat urat ttr y brv€ g'ne, Ally brcn f,onocd by Preotloal

event8toaogoPtlttcrGa!|,sgrceponrlbllltyforprovtlltngltlacroF
ccoaolc dervlev r tbsrc tr a:ueh to be rald for oontl'nulng to

orpeot governnrnt to dllachargc thlr rcrPoDtlbillty '

That no Prlvats Darket lystom oPoratos ln laot rt'tlrout

oonrldcrable lnt3rvontl'on fron governEcnt ls reaognirGd tt Ho

polntr vlthln tbo acaGptad paradt!'gu' llhe aotlvltloa of govrrmnt

aro tachcd on ae variablo! or 1trr'sterr to tlt' thcorctloal

ooBrtruott dlsvlrcit for tltc prlvate ['rk't 6conodl| I at Cot cr:amplc

by taohlng a rhtlt Prr''mctGr on to the tg slrF a to "ttand f,or"

gov.rN.nt orP.ndltur' ' And 'oondllrtt 
urlng ltrtvat' Drrh't

equl'llbrLrn 3y.t mr ar thelr bario tool of ana!'yr !'r aa' ru'ly
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rcluatrnt to drer oonclurlons
lntcnrcntlonr, fndscd r ruclr
onforood upon a rcdtl-bullder
prradlgn, tf ha la to avart
nunroallrtlo' modcll.

end rccom€ndatlonr for pollqY
poltcy rcco@rndatlonr lrc rLrcrt
by thr rcqut rement. of tbr ournnt

ttrcl ehargc of anrrLng htnrclf vltb

But rlnsc thc thsorl,ec of tbr prlvata qfltsr sloeld or notr
atro blaoh bonm drvold of Latrrnal rtnrottrro or proorrtct r tlrr
addltlon ol gcrecrnncnt oan ncrcly add Lnput and output trrninalr
to tha blask borer. Slacc thrrc arc rr, trantrotlon proo.rtat or
any othcr crptleit ncahaalrmlr ooancstlng ttro lnput aad outpot
tcrulnala r DoBC otn bc dcflnsd to sonnest ln thc gwrrnnnt
teralnrlr. trbreovrr, thc barLs tcchntqu. of enalyllng ryrtcnrtlo
bsbavloutr ranot!.onrd by th. prredlgn tt Ln trrnr oC c$dllbratLag
nohanlrnll, wht ch arc all tlrat g. aveLlrbio botlr to drrr PoLtoY
conclsrlorrr rnd to rnalyer ths cffrat on ttrc prlvatr qrtt r of
govarunent poltqf nGa3urcl. lfbnr I courl.dcrablo fmt of dtitrble-
thlnls Lr lnvplvtd. gtts poltsy oonclurloar er. drara f,ro a rcdrl
Ln rhloh tlrc oqutUbratLng Dcehanlrns rorh tf t nrttsr of ctourto,
yat ttre r.c@ondatlon for govurrurnt polloy ruggotr ttret thr
govrrmrnt ls hlng arhed to do rclrthlng tlrat thc prl.vatr eaonilIt
cennot or y111 not do. hrt dctgite ttrl,r platn t-upltoetloa tbat
the pr!,vats nrrkct neshantfnr hevr not rorked tn thc ury thtt ttrry
nGn ruplnrrd by thc tlrcory to rorh, prrsllcty tXo tan. nrobanl'lor
atrc lnvokcd tn ot'dcr to analyrr tbs offootr of tho pollsy
rGcroutndcd. thcre rurely aennot bc any phrarc ruori abtrrcd tn
ttre eontsrt of govornnent planntng tbtD "optLnal r.tourrs.
allocatLont.

Ihur deeplts ths rGaogrnltlon thrt surrsnt ttrcory ortanrtbly
glvce to govrrnmnt astlon, itr oonospturl f,ranrrrork 1r qultl
r,rnrtrltod to 4oal vtt.b ttrc actua!. grctcnst oC goiltertrnant t nt'rr-
vsntlon, A prl,vetc GGonoBy nodcl tlrat |'l not .vetr drftncd for
ttro proocrflr tt prrrlroatr to be cxanln!,ng oennot b. crprotrd to
porf,oru bcttsr yhrn th. ru. nodal t g put lnto a poltttorl 3rttlng.
threo renrhg alro bear on thc datr oollcatlon wrdortakcn by

govcrnnsnt egrnolotr SoEc of thtr fitr , at eourte r lr oolloot d
for spcolfl.o purtr)oferr aa €.g. tt*l lnport aertrolr butldtng
poral6 r on basrr not dlrectly gsrnrnr to eaoamlatr t purpor.f t

'\
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Eone 1g colleeted on a pragmatlc baels, nrorrB or leea beeauge lt
le ttrere I the rcnalnder , Ilke input-output tabler, f LnaneLal data,
and natlonal lncome accounte, arc oollected on a concaptual base
derLvl,ng from the ctonstructs of prtvate antcrprlge eoononlcg.
AII of, lt, nsvertlrelesr, lg grist to thc mptrlcal Gconqll.strt
nl,1l.

obviouslyr lny attemBt to rpeak ln tems of 'macroGoononlc
goalr* or of nloel,ally approprlate aotlonsr lmpllet cona globa1
vlcw taken outalde of prlvatc markat actLvl,ty. lfc rhall thereforo
abandon ttre flsbLon tlrat macroagonolsg fu rn attmpt to reprelcnt
equlLlbratlng trantactlona f,lwr among prl.vata tranraotorg only,
I'e. that lt attcmpte to deeartbc tlre behavi"ollr of a closcd
marhet, ryetm wtth Ltg trn qutllbratlng or honeoetatls neohanlsns,
and eongl'dcr the problenc of ubalance" or "rtabilf,ty" as problcmg
of ertgrnal lnterrrention. Thus yG nrovc on to a norc adequatr
notLon of rr EacroGeonmLo systen al a control cyetcn.t6



CHAPTER 6

THE ITIACR()ECONOIVIY AS A CONTROL SYSTB'I

rn ttrlr ohapt r, the vlev of a mrcro.oondl' ar oon{lnotl,ng
itr naln produolag and ooaerni,ng aotlvlty vl,a tlre op.ratlon ol
prlvate tra acton ln prlvate nrrkctr Lr ptalnedl tho dllfforcnoc
Lr that r. not mve to a notre erpltolt crant natlon of tlrr problonr
and technt qurr of ooDtrotll,ng ruoh r ryrt D f,ro tlrc barLr of a

uacroeconolo ovcrv!,or op.rattng Ln thr llght of [roroooonots
goalt, rather thaa of tqrlng to f,lnd rayr in vhloh aa utrcontrolLd
prlvate rarkct ryrtan nlghtr tlrough lta ol homeoltatlo mchrnl'rnr t
be able to reaob ruoh nacroeoonol,c goalr uaaldled, llhLle roc
mchlnirn. e:anhcd rl,ll olcarly br f,rmotlonr of, gtovot:rnat, a@.
nay lnvolve boundlc to ot rcqulrcmontr for prlvete aottone t but u!
lhrll not hrre dlrourr tho polltloal rlat{ont b€Wcan gov6aurnt
andl prlvata tja rotor. r rcrtrloting tha aaalytk to thc crploratlon
of luoh eoonols ncchanlcor ar apD.ar to bo ncoctrarlt oa d.rtrabtc
for tha propor funotJ.onlng of the .y!t@.
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6.]. THE BASIS OF CONTROL

Some of ttre ldcas develop€d Ln prevlour ohapte"rl may ntr
be Er&narls€d at follors g

(a) The hmsoetatls noohanlrme upon rhloh ttreorter wlthln
the aooeptcd paradlgrn rely to brl.ng the Lndependcnt and oon!1t,etl,ng
act!.ons of prlvata tranraotoru lnto ooneordansG rlth onc anothar
and rlth the luoro€oononl,o goale of adequate provirLonlng and of
furnlghing n€an! for tlrr attal,nnent of otlrcr roatal cndr, Ln a
regrul"ar and orderly way, are at bcrt unrellablc end may not cycn
ert'gt at all; ln any oase ttrey do notr aDd probably oannot, rork
ln the way that rould b€ nccerrary tor tlre coolal goah to b. nrt
La an orderly arrd rellabla aoonmlc oontaxt.

(b) A modcrn eoonomy ig aot Ln Eonerel left to the uafctterd
operatlon of indapeadent prlvatc cnter1lr{sce, and cv6n Ln tsorc
sountrlcE uort dedLcatod to tJre 'froe narkct lyatcn" Eovcrrmntr
lrc obltged to acoept conrLdorablc rGrponslbtltty for ooneetLng
naladJurtnonte ar!,riag Ln tlre systen. Thc praotl,eal neoctftty f,or
naoroo{tonmlc lntarventlon lg beyond dl,rpute.

(s) But governmcnt or othcr macro€conurlc intsnrcntl,on
earurot, replaoe tJrc nartets ryetcn or nake tt unnaggrnry. 1firc

PTGBGDSo of elteneivc dlvl,rlon of labour t-qrIlcr tha erLctcnos
of a rtructure of lnterpenonal oblLgatlone for goode and rcnrloet
provlded' a structura nw too extcnllve and oouqllex to fuaotlon
ercept by the ut. of lGB c@ron nerua of rcttlcnant. tfhatcvcr
La ured to gettle thees obllgatlonr, whlle lt ncsd not bc at all
llke th6 uoney rc knos, 1r neverthclcgg nonoy Ln termr of our
baalc tlreoretl,oal deflnltt.on of 'noneyo. fnterperuonal
t-ransaationr, vLttr money as tbe nsxu!, hlnee ooerirt rttCr tlrc
prctenae of extanrtve dlvl,el,on of labour. only r total rbolltlon
of tho Lnterpcrsonal obllgatlonr tlrernsclvee voul.d vltlate thLr I
tttl.g Ln tnrn rould regulre a radl-cally dlfferent vien about the
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nat re of soelal organr,satlon (lncludlng thc orncrthLp ol property),
rhlch rould Dot apgly rlthl.n ttrc poselblc domainr of, appllcabllt,ty
of tho aonc.ptr of tlrle studly. Even rhGrc the rn anr ol pr.oduotlon
,cre coluunrllly or rtat -oryaGd 1 LntcrSrcraonal obll,gatlone rould
.tlll arfu. ar long ar lndlvLduak hadl tltlo to Urclr ovn labour
and to thG ooD.unblcr they cnJoyed.

(dt Glvrn a trentaotlon. ryats noocrtl,tatrd by tho prwl.et oa
of lnputr to Dtodustlon, thc itletrlbut!,on of thc output tlrorelro,
and tho ..ttlcnt of tbe latetlnreonal obllgatl,onr thcaot
arlrlng, tlrc oporatl,on of a !y6te of, n rk.tr f,ollorc tn.tlrt ltr.
'ltlrrther th. ogeattlon of auoh a ryrt@ le adcguately raprcrntrd
by rore partloular sohcr or not, that lt op.rrtc. tn roe ray or
anoth.r oanlot b. doubt€d. To tho .rt nt thrt lroroaooncnlo Lntcr-
vontloa bccoor nac.rarry baoaure of ploblor thr tyrto har la
rcaoht ng ltr orn rcoonolllatloar, vl.tb lqrortant conrcqu.so{rr loa
tho sourlc o! produotlon and ootrtqrtlon, it haa to be rccogmfucd
thrt ruob cxtcrnal lntorvantloD nrrt avokc lte orD nark t rarDolaca,
and thcro nuat be takcn into rcoount rhsn ,.ntarvanl.ng.

(c) Govcrtnont or other intclrcatlon ln tbc narket ryata[
carurot b. cqraotad to bc cf!.ett ve la pronldlng the rcgulnd
control ualcrs thc controlllng body le able to oono6lv. Ltr latcr-
yrntloa pollay accordlng to adoqu.tc rohcnrta ol the lrroscaaar ln
rblch Lt [rropo.as to Lntcngne t rhen tlre organk!,ng tobmata
availablc f,or analyrlng both thc souroea of nrladJutbent and thc
putatlv. etfoot! on th.n of varLous pollcy lnrtrrnsats rt@ !r@
ths ooncogtual frqnovork rhotg tundansotal barla 1g rttll to bc
f,ound ln the Ldeaa dkouared ln rectlon 2.1 abova, a lramrwl
vhlch 1! Dot av.n tloflncdl for opcratlve tranraetl,on paoo.aa6r,
thle prcoondl,tlon le not not.

(f) Thlr door not at all laply tbrt th. alr ol latcnoatioa
ir to prGa.Fyc a@ .trtur quo or barlc regfularlty ln tbc
IrncoDtrollod Earh.t ry.t@r lt ls rcrs llkcly to b. thc oa.c thrt
tntervsntlon 1r rcqulrcd to grovlde ro rcgularLty or aone

DurIDor. Urat tbe prl.vate rnd uncontJoll.dl n.ahanfuor arc lnoagrble t
or at lea.t havr f,allcd to .hou thsosclve. oapable, of achl,cvlng
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unaldsd; the tagk lg thug not to restorc the ayrtem to toBe

hlpot*retLcal "id,ealr state, but to nodlfy or adjust tt Ln thc
llght of rone definl,te purlroEe rhLah the syrtem le rcguired to
fulfl,l.

(g) It i.s not ttro eatc ttrat the only or t-he belt t!'pc
of tert ol tlre adeqrracy of wrdentandLng o! thE ryaten at our

dLrpoeal Ls that rpeclf,led by ttrc tradltlonal hlpothetlco-
deductlve paracligm, rhlsh presarlbar oonformtty tertr applytng
ttrc toola of lnferentLal statl.rtlog to tlre black bner of
Rtoardian-tfalrar!.an €quflfbrlrm econonl,€t8 r such tertl on ttrelr
orn arG co5nllod to ;llenee on ttrore quertlont of tranrf,ar
ncohanl,rnr rhl,ch are onpl,al to wrderrtandLng r and stt'Il norc to
cf feotLva oontrol, of tlre prooecres obrcnred . Il lt bc eooeptcd

ttrat tlre peroeption aad nnderrtanding of naerosoonmlc cvcntl
lnrrolver a proocss of rucceaglvc eonrtruetlon and resoiltrrlrctlonr
then 36ms tlee of actlvlttz mcdlatlng bcttroen ttrc crternal avents

and tJrel.r urderrtandlng is essentlal. It Ls not to be erpceted

tlrat for all flcldg of cnqul,rat overt operatlons on ttrc aotual
objcot obrewed vlll be poerlbla; but Ln ure oontrol of, t Eacro-

eaononlc ayrtcm tbc i.nter!.orlred aetlona eonrtLtuti'ng rGlraerant-

atl.onal actl,vlty rlay be conJoLncd wlth cxterloriged aetlonr
tirough ttre Lntcnrentlon lngtrumcntr used by tlrc controlllng
body of the ayrtcn. what could nore dlrectly conrtltuts 'aetlng
on ttrc obJect" than Lntcwening ln ttre obrcrycd tytton ln a

def,lnl,to way to produoe a rpcolfLed effect on ttre behavlour of
ttre eyrtm? Tbrrs I attennptod eoatrol of a eet of procctssf lr
Ltself a form of obseryatl.on of ttremr rDd suooetgful Goatrol Lr

an asruranc€ that thcy have bcan adcguately rrnderrtood. thll
asruranoa Ls of courr€ provl.el.onal, ln eraetly ttre tanG ray that
prcdlotlve rlrcreorr Ls a provlsional atsuranoe of eonfLrmatlon

rltbtn ttra hlpotlretLso-deduotLve paradl'{tm.

(hl glncc ttre "rpect,fled offcote" lntanded to bG produccd

ln ttre ryrtrm by oontrol nay caslry be reen ar a f,om of,

"predletiono, tbe tcet of osueosgrfuln oontrol nry after all ba

sean to rodusa to the genrral oonfonntty taltg PrGssrtbcd by the

poaltivirt \/ior. But sontrol 1r not a el.ngle orperLmentr and

al1onr for tha faot ttrat deallng wlth a parttoular effeot of tlrr
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systsn nay paoduce unlntended and po;rlb1y unforerc.n effeotr on
tlro ryrtem Ln addltl,oa to that lntondcd, thur nakLng oontlnulng
tttought and lntenrenti,on nescrrery. Moreovcr, for mrah of tttc
tlna tt rllt not bo a guortLon of verlfytng partlcular prcdlctJonr
but of fruetratl.ng tlre cvcnt predlctod r ro ttrat rhctlror tt trculd
or vould not havc heppencd La the abrence of Lntewcntlon baaqce
untegtable. llott Luportantlyl ttra control approaeh hrre lr barcd
upon aD undentardlng of oaural of,foatr !.n ttre ryrtat
altcrnatively to the gredlctton teets shtoh deal rlth stattrCloal
rcgrulnrltlcr ratlrer than wlth ttre cau;sr of, rlngular cytntt.

(f) Thc econmLe svents 'mder o:anl.nctlon hsrt are not
tlrmselvea ultlnrte but ar€ tlre prodnete a{ne vhLsh nsrt b.
attalned lf uany of, the roolal goals rre to be nct. l$crc cconml,e
a{ns r bclng ttrsrclveg Dcana to an cnd, need not lnltlally bo

rpeelf,led la dctall a. lSe aLme of sontroll onse re havc adqtsd
as tlro raJor prorllnatc goal thtt of provLdlng adcqrntr provl|iotr-
lag ln an orderly ray vlth full oployment, ttrr rubrldlary
rrqul.rcnsatr t Lt for eranplc Ln rcrpact of monstary brhevLourt
ttrat mI' rul.tably be ect, aa dcrl,red m6anr to tJrote eoonmls eadg

may be lctt to .oerge frm ttra analysl.a of tha lyrtm.

Tso appnea.cf,rr to esntlol

A aontrol ryEtrm har bcrn epokcn of ao far Ln t,atnr ot
lnagroroonorrnlo !.aterventlon, Thls ruggartr a'tro.$1e-llrootlng'
approaoh, ln vhLch the ncffork of nodeg lr left to provlde ltf
ffin rctlvc p6rer and lndlvldual aotLon-dlreEtives at the nodtr t
lnterventl.on baooming nGoesrary only ln thr pr.fGnos of laG
rnalfunation of ths ryetm' rntervantlon nayr otl tre othar hand'
be earrLcd boyond thLs to an ertrmc whloh prcrcntr tn altsrnatt'vr
approaGhr J.n shiah Dasroaeonmio control aatrnat a nlulnr-
managcment" role, replactnE lndlvldual aetton-dlroetlvel by a

ryrtm of eentral dlreotl.oDr ampulelon and prohlbltion. fn
thls crtrao care r tbe naeroGoonffiy ls ragarded by oontrolleil
a! a elagla produolng euttty ln vhJ.sh t ndl,vtdualr aro not
autononour aoton vhorc aotionr anic to be r.oonotlod altcr l*py
have bcame ovart, but rub-un{tg of, t}re ryetem rholc Proforlbod
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actl.onr have already been subjcoted to a naoro€sonmt o reoonetltat-
lon cxareLge by the controlltng authortty befors belng proulgeted.

Ttre logical dlrti.notlon betveen tha two entrarnea door not
prcaent a manl,ngful choioe bstrrcen tro praotlsable alternatlvet
Ln a nodorn toohnology. That teohnology, regttng on erteneLvc
dlvl,slon and rpcctall,setlon of tabour, needa cgeally ertcnsl,vc
dlvLglon and rpcclallsation Ln tts nanagercnt funetionr trylytng
a concLderablc decentralLeatlon of declsJ.on-maktDgr rhetlrer by
delegatl.on or by ownorshtp. on ttre otlrer hand, thcrc arc nany
gooda of omrural constmptlon whoge banef!.tr may not be eapturcd
and rold fcr profJ,tl os for $oite otlrer reason have to bc left to
governnent rerponglbtlttf, ro ttrat thc exl.etcnes of eootal entlr
tnpllas tlrat aome aetl.on-dtreotj.vee have to be attrlbutcd to
govortEnnt.

Slnca rc have oonfl,ncd ouruah/ea to oRe naJor conponent of
total aotl,vlty, ttrat conocrncd wlth market tranractlont betrreen
Lndcpendcnt dcclrlon-naksrsr w€ ahall rertrtet ourcelvet to ttrc
trouble-fhootlng approadh, l.e. to deall,ng wlth rnalfuncttom of,

the narlret systcur whcn they bcoone apparent. T.hla gLvea ui a

maJor dLfferenee of approaeh from thet of the racelvcd paradl{trlr
The theorLer of the ourrent paradLgrm atterqlt to dcgorlbe tbe
bchavlour of a narket syatan when tt operater perfeotlyr and for
thle roaton are cmpl.etcly at a loee rrhen lt goct rrongr. Elrt,
rre are oorrtent to leave ttre aystwr alona whon tt goss rtghtr otlt
ruain eonoern hlng ulth rhat needg to b€ dona vhen lt goes utong.

ll eehan{tnt o d eo ntlto I

,lfhe mechanknr of oontrol fall i.nto trro dategorLrc, tlrolc
operatlve ttrrough the transaotlonr f lors and tlroto uat ng othcr
noans of cormunication not here dcfl,ncd. Thl,r roundt llkc, but
La not, eguLvalont to the Eor6 fanlllar inarhet versrrr dlrcot
contrclln dlgtl.nctl.on fanllLar Ln dlgsurslong of flroel and

no&itary polloy. But taratLon hcre Lnvolvse aotrral transaatlonr
througb tlrc banktng rynrteurr tnd 30 do roel,al teotrritlt paytEnttr
rtate house rentalr and eubgLdlea r Eo t*rat the neehanLgml of thc
flrst ttee correr a nrcrrs extongtve rang6 than thore rhish lnvolve
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tlre aontrol authorlty Ln prLvate markets ar ltrelf a buyer or
gellar of arcets and eelrrrl,seso But aontrol ol tlre eeoond t1ryn.
whLctt doag not operate tErouqh trancaatlong, nuet oparate on tlromt
ir€. mu,st havc effeste dlrscrnLble ln the tranraetionr flwr, Lf
tt Ls to lnpl,nge upon tlre lndlvtdrral traneaetor; t produetl,on and
conslnption aotl,vl"ty Ln any slgnlfLcant ulfr

For erample, one type of eontrol whlch may have to b€ glvcn
Lmportanse would be nscealatTr to rcdeploy laborrr where tlre prLvatc
markste themEslves aannot provlde euffl.slent flexl.blllty ol f,aotor
novements betryeen scotorg. Thlr nould oparate outrl,d€ the
tranract-iong f lure, regul,rlng an apparatuE of somunl,sation and

af,mLnl.stratLon only perlpherally lnvolvlng transaotLong (for
e:rample, tn paynsnt ot, tranafer or lntenrl.er €xpsns€t l . Bnt t f
oBcrat-lve ln a tipe of eeotoral urruplolaent and regtrt atlou on
productlon due to sestoral laborlr oellLngr rush !.ntatrentl,oa
rhould have a naJor cffsct on tlre extent and dlreatlon of traru-
aetlons f lwe. Pr.fce eontrol l.g another tlpe of €xtsrnal oontrol
whloh whlle aftnlnlstcred wJ.thout transaotlong would be eqreoted
to have a dl,rect ef fEct on tranraotLons f lors.

Ca.Itcnj.a 6ort eonttolt the ldentl$Iea.tlon od nal(uno.tlon

lfhe trouble-rbootlng approactr Eaans tlrat aontrol aotion 1r
seen as a roEE onss to a stlnulus receLved fro ldto nodel nctrork
rathcr ttran a6 an Lnl,ti.atotr1' actlvlty, alttrough tlrl.g docs not
deny that sone lnitlatory actloos nay arLEe f,rorn other purltoscr
of the oontrolllng authortty. But slnec wG ars deallng only rlt'lt
the rosponac to a nalfunctionl.ng of thG rnarhet lyttcnr tbc rcareh
for srLterla for aontrol actlon reduceg to ttro slncl"fLoation of
sl.gnalr irdl.oatt ng tJre pr€aenee of a nalfunotl,on or oorttcying
warnJ.ng of an i,npend.tng ooe.

The prcBense
properly bc taken

of
aa

sectoral unenploymnt or Yaeanolcr nry
dlrectly pcrceivcd f,roqr deta and nott.fLoatlonr

to the aprnlnLeterlng body fron both employGrs and unqtloyed.
But sone otlrer nalfsnotLons rury be moro dtffloutt to ldontlfy.
At what polnt r f,or e*anple, dooc a monetary l.mbalanoe boEqe
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rufflciently laportant to requlra attentton? fhLr vl,ll oFlourly
oall for furthor cnqutry Ln duc @uno. In gcncall r{r rhall
sonttnuc to reak to aonltrtrst a rat o!, charaotartstlgr rhtd rr!|
oollcotlvely oonrtltx.rto tn anay of ;l,gna1r to br Icpt rrrdcr vld,
through a proooru of, dcallng rittr problur rt tltey rrles la tJre

tl,ngular onrrntr of cLruulatLon and lrlcsflng any furthrr pr*lur
ar thcy tlran app.er tbrongh narket rorpontes to carllor oontrol
r('tl,stl.

If, tha Gourss of, eventr Ln rulr I Le aaythtng to go ry thrn
nalfirnatLonc probabty do not oosur rlngtyr but ln suseisrlm rt
ttro colutlcn of rm. tgndt to brl.ng othrm i.rleo groLmriGor 'llhur
tuoerEful aontrol 1r lllrely to b€ ' Dot a natta of, elngle
adJurtmcnte to daal rlttr rl,nglc aroblaurr, but a nattar of I
rcgncnoc of adtuttacntt to dcal slth rl,dc cf,f,rotr of prslouf
sontrol aatlonr arrd aubrcguent dfutrrrbansog. Clcrrly, !.f, a
a.quanes oC eontrol adJur1$gnts lg tO ootlvrlllfgfG on BosG notlon Ot

'o36"r1inosrr tlon oyetLng bctrccn trro ualfunetlona by rcuotrtlng
tlro prcvl.oua oontrol aetLoa anrgt bo arclded. (fra rort of,

rrquctm€ to rvpl.d lr tllrntrated by thc r.qucno. r defletloa to
oorrGct a brlanoc-of-paymnta deftett F lnflatlGn to ooffrot
uncoplolment rcrultl,nE frg the deflation - dcf,latist to cerrst
the balancc-of-glayccnta deflolt art,t{ng fra tlrr tnflatiOn. . '..1



27 1.

8,2 FlA["FUt{gil0$tS

6.21 UilempLoY!,rEl{T

Unqrl,olucnt ha! r varlety of poulblo rourgrlo Tholo
arl,shg ontrlllo tlr. nattot ry!t6' ar for exaryrlc tra atr

faadrquatc tcahnolog!,cal bare rhloh 1g a .$rPton ol tqprlrotly
trdurtrlaltsad aoolctL.!, or f,ron naJor Lndlurtalrl dlbPutcr vblotr

nay bB artoc!.rted wlth narkct fqatort but lnvolvu raior roo1al
taotorr ar rcll, vLll not be ilaatt vttlr holtc. U. .hrll alro havc

to crclude LapEt tbortager arlllng trolt ortcrnrl aarltrt feotcr,
rLooo sc hrv. not ro ttr .rtctd.d tJro nodol to dloel rltb tonlga
t8rd., altJrougb lt roelly nsedr to bc brouqbt tnto thc tnmaotlonr
florr, ro8 otc llss!to3e!, ray oonltralntr rrlrlry lro tho ourqr
rosld brve to ba troatad ar rcal oolllngl fryolcA bl omgrnour

taotor:.

Thosc routroos of uncn$loymcnt art cl,ng rlthl.n tbc nrrhct
tyst6n nay be dcalt yLth ln ttso eat€gforl.er r deftciency of, dmend

or def,!.clcfftl' of pfoduotion. Ar a prcllnl,nrqf barl,g r lt aPltOarf

fro prav!.ous r6rrr tlret se ctan epproacfir tlrcsc ia ttrc follortng
\fays 3

(al Dsflcl,cnoy of d+qrandr ttrLr rould ba ldrntt'tlcd by

gsn6rally low olrtput wLtlr no raal oonttrel'atr aparatlng, rLth
plcnty of stockr avallable to coilqrtion and conllderablo ldlr
sapaol.ty, tbus tlrorc nutt bc r IeEk of prssrurc to kcep Prod!*ttion
up to the cclling. It oould arlt. trmt

(f) Iaeh of atrong deelre for goodr quf, goodr. lfhtl
ouggestt so6rrugr eatlrf!.cl,ng !.n retp.ct of buLc noedtr ulth
no aultlplLer cffcatt tlrle rould be apparcnt shon Do rprndlng
rcsponrc oscurl Ln tcrs prorenso of Nerplut lncar eneltrablr f,or

dlgcratl,onary rpondLrrgr, and rolrld ruggcft a htgh prog.arf,tt to
save. Thlf ought to be ldantlftabla frm oonfldcrablc noDotrrll

Eav1ng by hourebolds aristng frnm rn Grctett of lnaco r.sGlgtr
6nBBr erq)Gn*tture I bcyond tJrat nGcdd to ft nanoc rcrl tevlng to
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turtrh thr -r!,rtlng rrtc of, oqnncl,on. Ehtr nod lot lqrfy
rny rGrl rrvlng, rlno. pnduorcrr !.d[r crgaotty night tnwlrr
rry rrrl dl'rravl'ng, rrd ocrtalnly thotr rrqsrdrw porltlonr nut
br dctorlontLng tbroqb orlb lcr.r oa tlr gqlr.nt flovr. Il
tb.y r'.r. to nooqr tbaLr lslrot lrfr retrlns palo.r, !{rlr rsold
nclluor hsrahotit nil.t ry rerlag eld thr cl,turtts rould n1a
lnGo tbrt ol Ott brlor. Bolcc drlrr ttc rlturtl'oo errlaeG E
oorrcotrd by puttlng ro&a !po.y dlrcotly ln ttro hArrd| of hilrrhcLr,
cl'asr ln thl' orf. t-h. .rtm inqr rould go to lnoru'. houmbol!
rrvlng nth.r thrn rpcrrllngl rltbragh lt Fonld harnotry h.rD rE
flarncfry rry/ U|('.,'.tl' b*-rortry by gruiluc*rr A d.lrr.ot d@al
foa qrtlrut tV tlrc amtsol rlrtfioEttlr cntcri,ng tia rstkct *d r
buyGr muLl bo nrdrd, aod tlrtr youlit br oonaod.nt rlti tho slo
of tlp nmma rtal raoouroca f,c otlrrr roc!.al lrurpoalr. llrl|
ttouLl be lrrttonlerly alpFolrrlrtc tf rrha coturru rpcadfng
roirt.lsr rtacl fro r g.lcrl aqnctatloa of, dolrolrlo ud
farr taomr utl prtora.

{lU lrdlqurt Goarrlrr lnom. t nlcer lad!,ortlon of {zlb
rwt{l b. r lrr.l.Catrt .sc.! of c4rcoilltnro ornlr laa, bnrt lt
rt!.ll rnull not bc otcer rt tdrer addltlonrl j.nm rqti! brtnr r
EultlPlt r tato phy or rtrrlhar tt ruuld ncoly llaaaet b.|ls
nfidr vlth aty rurplur golry to rr?hd. ]trth.! lntanrttoe
rglrld ba tr.d.d. tledaquate Lrpc sld arln lrnr

t ltoatrrlt l$rtrnccr rltlr rnbrtrnthl lolrcr ta lrourrlrsl{r
olr tb. m.t|tl' tlorr. |lhtr conld oesr rdtfr llrcd prto{ ,.t
||bltartlty .o thrt rrlrtl,vr prl,cct rrre rrtong!, a d&rct
sonnrst{qr $orda trqsla! nonry lnooe to bc rn rrgaaot oil lb.
{-rnd lqlotlor ra tndtnot .tt et alght rrt.. tbsolth llqrdaftill
soratfllntr gonttnE.

r Ttrlrrtlor ulth f,lrcd wagc retor or lnrdrqgrtr urgn
Lnarramrl thcn nlght lor a tLurG rcnrln rffi trourahold rrvl.ry
t'n a rltuatlon trhcrc t&o Lnflrtlon aro!. tnon tlrr af,lortr oC llnr
to carrast I ncilttlirrJ Lubrtanot tn hourchof"fi t f,lruur, rhldr f6p6r
G bt r nBrt laad to rn lubatmoe 1$ tlur of}ra At.r sttelr.

t Thc oprntion of i matrrxr €ooatntnt dl"raotltr cr
ooiltrlca orgrldr$rr., lrLrtng f,rc a br.is rnadrqgrcr ln th.
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eonGtary base. (l[he oaa€ whera ttre ruonetary oonstraint operater

on produotl.on roversot ttre caugal cf,teot, slncc tlren the daard
deftei€ncy Lr a gecondarfl effeat of the ruremplolmentr dLccugsed

ln (bl belm. )

Theae regu!.re, rerpeetlvclyt corrcstlon of tha mnetary
lmbalanc€ r aontrol of fl,rmg t prlclng praoticet and/or regc

l'ncreaag3raRderpangl'onofttremonataralbege.St.nceellthrcc
sources tend to ncrgc r and oould not eact ly bc dtetlngulrh€d i.n

pract!,c3 r cortrectl,ve actl,on nl,ght have to cmprlae all thrco
elaurents. In tho eas€ that eorractLvc actl.on lod to a leve lllng-
off of houeehold ergendlturs, wltlr ttre renalndcr gol'ng to reving,

caae (f) would tJren aPPlY.

(bl Deflclency of produotlon and denand for labourr

could arlre and rould be dl.reotly ldcntLflablo frmt
tlrare

(rl Tha oparatlon of rsal conttralntg ' on3

r l1atsrlalE rupply from othcr aeetors t ttrls noruelly rould
be part of a seaondary phaae rhen found Ln oonncction rlt'b
uncqrloymcntr and a prior source Ln tho prlnery pharc noedr

Ldentlfyl,ng, polstbly Ln reatoral uncrqllolment. At I genulnr

prfunary dlgturbanes, it rould LndLoate ttrat produocrl rert rottlng
targot Lnventorleg too lowl I problcrrr tbat lte heve not doalt rl'th.

r CapLtal lnputr I th!.g rould alro tond to bs a llmPton of
a rcoondaryz phaae elnoc oapltal Ls €x hypotherl produecd

douotttoally, although wlttr lnported oapLtal tt oould oltcret e!

a prt-nary dlsturbance. otlrcnlger Er a prlnar? dleturbanoG tt
worrld Lndl,eate ttrat Lnvsstment targete wetre belng rct too lfr.

: Labour rupply , Lf tbl,a Ls to operate parrt'rteltly in onc

ecotor, wlt6 nneruployncnt remal,nlng alacwhcso r ttrll ts elrarly I
problsn Ln eeotoral rtgtdtty, alttrough general unemploymnt nl'ght

lnraLst af tar sestoral rt gldity har beon dealt vl'th r !3 a

recondary elmpton of ions otber prfunary malfrrnctlon.
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In general, tlre operatlon of real oonrtral.ntr needs intcr-
pretLng with care, aLnee rhen thc economy ls groving along the
full employmnt ceLlLng real aonstralnts mugt opcrate trom tlne
to tt-m. It ls rhsn ttrcy occur perelstently l,n a context of
aubstantl,al urenplolment ttrat ttrey booorne slgnlfl,aant spnptoms
of nalfunctLon.

(1f) The olnratlon of nonctary oonrtral.ntr. INhere tlrerc
oparate dl.reotly on produetLon, they Eay arlre frsme

r Imbalanec Ln the monetary f lwr; ln tllg carc produocrt
arc net loEerl, and a ettuatl,on gtntlar to that of (al (f ) tr
evtdentl lt nay aIEo be aasoeiated wtth:

: A deflol,€nsy Ln ttre monetary bagc.

!I'he foregolng euggccts ttrat rbsre eeetoral rl.gldlttsr or
nonetary Lnbalanse are ptresent, thoLr effeats tand to naeh othcr
Eources of dt gtrrrbanoe r tnd whsre they occrur togrst$cr otlrrr
.ouroes reelst ldcntl,floatl,oD. They nred to be dealt vlttr lLnt
beforc any ottrer problonr prerent can be ldsnttfled and dnlt
wl.th. ft ls also clear rhat a hlt or nlrr affal,r nonetary
rcatrlatlon muet bs lf applted whenever rl.sl.ng prleer and gancral
rhortagas of eupply are preeent. It lr onrolal to knor vhrtlrcr
nonetary reetrtoti.on operates fl,rgt on produotl.on rathcr than
eonlrmlltlonr rnd whethcr the rLrlng pdccs arc a oonsGqucnoe of
markup prt cLng practl.ooa ratlrer than dlreotly a rclponre to
€xo€as deurancl, rlnoa in ttrere sLrctmgtaneea nonatary rortrictLonr
murt lncrease wreryIoynant bcfore reduclng lnf lation,2

Irla shall approach ttre Broblem of unemployment frm trro
sldet. The aeotoral rlgtdlty needs dl.reat adnJ.nl.stratl,va
attentLon, lJ.nce rhere lt erLtte ttre exl.sting nartet ncchanLrmr
are cloarly lnEffeatl,ve. Thc admlnlrtratlve Bsans f,or redeploylng
labonr requlre Ln praotlee cxtsnal,va organl.satlon, but rlnac that
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I's an extra-narket matter ttre difflqulties of doLng ro are not
here axaninrble . We ghall have to arrune ttrat lt hae been donor
and that an organlsatLon exlgts capable of matchLng up unerylloycd
Iabour ln one gector wLttr Job opportunltleg Ln eeotore oongtralncd
by labour shortage.

Itl. dca!.g only rlttr thlt seotlon of, tbc totat nnoptoyod
for nhroh oorroepondLng vacaacl,cr erLat eladhera. Aoy ur@ploymnt
renalnlng ir nrt uneugloylcnt for tlrc ayrto, vhloh la a nodcrn
ooonoEy vl,ll frequcntly - ttrough not rooa'rrrily - arlrc fro a
denand daflcl,eaoy, ae ln requenoe 2 of run I, nttoh k obrcrvr,bly
oa.e (a) (i) above. ||€ Ehall attcq)t to deal vi{:b th!,r by
Lntrcduolng a goyGrnncat at@and for goodr ln tho uartretl t!,noc
gov.rrmnt eqrcndll,turo In ttrc goodr uarket naoet tarlly t ncrterct
tba enotarT barc, tlrla nlght tteelf dllrpore of the problo ot
uacngloXaunt duo to a non trty conatralnt, and re rhall Dot rt
tbll polot lntroduoa a r.trErate nechlrrl,rn to deal ,tth tlrat.

None of tbcrc manturcr Ls llkety to nake su€rh lnpact oD
non€tary l-nbalancGr and oonaJ"dsratl,on of tlrat w111 bave to be
deferrad.

Rrur 5

l'Iodtftcatlonr to tlrc nodel aa tt had rtood for run I rotre
aa follwr I

Laboun Redep&ogncnt

Tttlg took ttre fon of transf,errlng unmployed labour to a
contral pool (up to half ttre labour unerqlloyed ln any ssetor at
the ttne of tranrfer) rlth transferr out of ttro pool to BGoton
€neountartng labour constralntg. It was ttrought tlret, whlle tlrlr
nlght leave rlgnt fLcant nunberg of unrcglrtered rrneryDloyod , LC

tttc rato of growtlr w6re htgh enough lt Hould prograrelvely rcduoe
un@plol,nont sittrout sautl.ng eyclLng due to fluctuatlng labour
depandr. ft ghoutd alro be reoognircd that nhcre ycr:f great
unornplolrcnt arists I large stralG tranrfers crrnnot bc nadc rt
ono€ r and tma adlotnl,staati.ve lag nust Ln praott,oe b€ aoacptcd.



219.

0ovolar;lrcnt Etpcndlttttr,o on Ooodt

tlbGra n€t uDqrlolmsnt Yat large ' the goverrueot rat to cDt'a
ths naaLc t ar a buyer of goode (frdl reotor {r rho.. dcrlvod
<lcnaads on ottror t.otora aro rllrtlvoly J.argc r ro Urat thc
accclerator ef,f,cct ir gl,ven al nuoh laveragc ac porlblcl. lbl'r
autonatlcally operatol to erpand t anh r€lctvar thrOugh tlro D.oaaarat

tnn.sctlona flora.

Vanla.tlor

:Ilrtr was kcpt ar fn trun l, L.e. nultlplLer rlth oorutant
prioesl price Lncraascg ri.tiout uultl,plicrr tnd Prlao lncrsetcg
sombl,ned vlth nultlpll,er for thc tlrres tequeao€r r38P€stl'vcly.

In ttre event r t$e only rubrtantial ef fEct on tlrc real f,lorl
of ttrc i:rro cmploymcnt uoaruror Lntroduocd wat ln t€grillnoe I t
olnratlng naLnly on r€6tor l; a ntnor of foot on thr rcal lLdc

oaourr€d ln sogu.nGc I f,rm tlrc government cxpcndLture on goode I

whGrsar ttre rhortage of noncy had retulted Ln a markqd dornturn
1n run I, ttrtr wal largcly prevcntcd ln run 5 by thc €rtra
monetary baaa thus prsvl.dcd. The otlrer trro ssqnrsnget r€$o broadly

the tanc ts bcfofe. Dstalls lro ll follmg.

SeqrGncc I

Real outpgt wat r iE .xlroatad, nuoh hl"ghcr ln lostor I orLng

to tranrfers of labour from othsr rectori, tftrls cnablcd toator I
to malntaln lntcrseotoral and aonlurptLon tupBll€3 r ttrur cnrblt ng

otJrcr s6ctort to keep up ttrsl,r produatl,on and Provldlng a rtrong
etlnulus to growtlr, ln the sontext of the multlpller-lnduEed
denand. But an unGxp€etsd ef,feot reduood t€otor { t r outPutr

Uncnployncnt ra8 zGro aftar tlre flrtt fw pertodr durlng whlch

ttre ryrts was absorbtng l.t; tnttlat uneuployed laborrrr ard

ttrereafter vaoancl.eg grer a3 tlre syrten preracd agalmt ttrc
total labonr oeLllng. Ecetor 1, which had lort, I good dral of,
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labour to gector I ln earlier pcrtode, soon found ltgel.f
increartngly ghort of labour as a dlrect eonsogucnco of tbr
extra produotlon from other eectors, provLdlng bot'h demand

gtlmulus and legs rertriet€d rupplL@8. fts grovl.ng DotlfLeatlon
of vaoangtes could not b€ net El,nec thc labour pool ra3 emPtYr

any nerr addLtlons to the laborrr pool fnorn Lnoreat€t ln thc labour
force betng takon by geetors ahead of tt Ln l*rc quGuc. llb.thor
tlrLg Le a good or a bad ttrlng depends ant!.rely on hen oa€! valugr
tlre varLous restoral outputs t but certal.nXy ttre aotual attafuucnt
of tlre total labour eelllng nust leave toa€ reetorr ehort of
labour ln terilr of vhat Jobs tlrcy oould tlren otfcr, t partloulerly
uhenr rs ln ttrl,r oase, Iabour Le tranrferrcd to t labour lntcnelvc
NeCtOr.

trhe courls of real output La ghortn ln V,L/LI a datrn llna
le put lnto V.L/L, V. 2/L and V.3/L, whloh gho'wr how t'ho rem
pure nrubcr Lr ssalod on eaoh chart, ln order to glve fono
contr)ariaon of ssalc. 'lfhc raal ceilinga lV,L/z, V.L/t, V.V4 and

V.L/51 tfl11atratc ttrr noyduentg of labotrr l,nto and out oC taotorrt
tnolndlng acoretl,onr fron new gntrants to the lrbour toroc. AU
Iabour calll,nga are generally opcratl.ve, glnoc uncnploycd lebour
Lg tranrfeged faLrly gulakly to tlrc oentnl labour poolr lnd lt
Lg the olnratlng ooastralntg tbat rlgfnal vaoaDol,cs to tJrc pOol.

tlhe hlgher level of, produatlon and thc attafuuent of thr
full eqrloynant eelll,ng reaultod in higbor ragG3, rhl'eb opcretrd
vl.a ttrc ntrltlpller to lnoreare hourehold a:rpcndl'trrrc. llhul, ln
tlre abscnao of romo crtarnal dl.eturbanoe arleLng fron, for
eranple, rcsourca roarol,ty or Lndustrlal dlrputo r th.c ball's
aondlttons tror6 not for steady grouth rlong ttre labour ooLllng.
Ehe levcl of noncy etook, whlatr has hithorto aeted e! tr dettn
Ilne Ln order to asaars ttre roaler of rucrcossivo tncoc-crpGtrditrrrr
oharta, varlea bctween frt.L/6 and V.L/6, owlng to romo hlttrt
govermfint cxprrdltrrro on goodr rhcn the lnitlal unenSrloltmDt

waa st,lU et gntfl.oant. ThLa nl,ni.nal ex[nndlturc lncraand thc
monsy bage by sme 5t and enabled a corrs3ponding t'ncreare ln
ttro money stock to take p1aoe. Aftsr ttrc llrrt fsu lnrl,odr
unemplolment raE abrorbed, no gorrcrnmcnt gttbtllalng orrendttuil
wore necGraary and tJrc mnetaqf baee thcnafter rmainod oonrtrnt.
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It l' vorth qrharirlag that, rblls thc prcrrure o! oontrrr
dorsnd Lr nordcd to ko.p up thc grorth path, lnorauod produntlon
le alro neclrat4r. .n,ay lacrcrrc Ln dmand not artrlng frm
t nce||cd eoployaent sculd not hava prrnltt d proaluotlon to
lncrcree to thc ort.nt thEt tt atld.

CapErlDE V.f7 rlth w.l,/S lt tr apparGnt Ulat tnd. oa.allt
Lc uacd lat.r atlil to a rmaller .rtoDt la run !, rnd, rlro thrt thr
ntl played en lqnrtant prrt, throrrgh the roetlostation of but
dc1rorltr, ln urklng narlnrn nrs of thr anrglnrl lncouc ln mory
rtoot. lta aatlvc nfl, tr ona roulat crlr.ot, rrrc tmoclatcd
ulur subrt ntlel tabal.lce ln thc noncy flwa. flrlr lrr aggnrvrtcd
by Urc tortultour cl.rouutrnar thet Uhc hbotrr trenrttn laorcetrd
thr rccolptr of toctor l, rhlcb rr. already a not gah.r or| th.
ptl|lrttt flowr, at tlr. .rt 6 c of other !.ctor!, partlcnlEly
t.otoa { drlch hrd rlrcady brcn r nat lor.r. Ecctos I rooclvrd
r double bcnrlltl on UrG uarkup barlr ured, oontra.! nLt tra
noa. Dtotttlblc then lntrnrd,htr lrlcr, qtrd alnoa cootor lrt
productton rar oon hlgh GDough to cilbls lt to .!D9ly conrsa
dotld, ltr rildltlonal ralcr naro lllo nore protltlble.

Saquc,acc t

R.rl ouq)ut renel,nrd belo|r tha datnn llar tor noat ol ttrc
runnlng tlne (of. V.1,/1 rnat v.z/L't, enCt unqrtoyteot roelnrd
tlgnlfleant eft r ldrour rcdcploytcnt, vhloh ln lrct nrd. vrry
llttle dllterrnoc by ooparl,roa rlth fr.z/L. D..ptt tbc g.rrel
ua.|!p loyn nt r labour ooor tral.ntr opcatcd htcr-Nlttant ty thlooghost.
fhla lntct'oltt at opcratlon rhsn tho lrbour pool Lr letrly full
can oarlly bo rocogala.d as th. ogarrtlort ol the traDrtar rohrn!,ro
elonc and not a oons.guoDoc of thc ryrt n havlng rreEhed ltr
labour oclllng. (,lfhlr Lr a a!.mplc rattcr la tbo nod.t rlnsc no
dlrtlnotlon har boen nadc bat rrcon vrrLour typoa of hbourr !,a

irragtlca I a rcdcployrncat agency rould havc to run ttlflrnat poolr
lor illfloront typ.r of, rtlllr each gool bclDg trGrt ll r! r. hrvtr
h.ro ta..tcd tlrc Acneral pooll. Ilre genonl pl,cturc lt ruggtrtrd
by v.2/2.

Ithe EDorshtant un@ploymnt lad to contLnual gtryormnt,
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purcha.oa. whtch altd not brLng about full eryrlolmcnt bst tltd
yj,.td a rapld gzorth ln the rcnetary baaa. Advaltagc rirs t'Ir'n
of tlre frealy avallable ovordraf,t relultlng, and noney stock rote
cosrcspoadlng Iy. A! a rGEultl oorsuscr Lnoou anal cqtendllture
are rathar tlattcned to, v.2/3 by the soale ncedcd for the non€y

rtoek. one cffcot of ttre moncy ncchanlsnr Lc ahorn by a ooqtrslaon
oE v.2/3 afr V.z/l wtttr V.1,/6 and V-1,/7. Ilhen the Eney rtocl
hag rcaohed thc ceillng aat by a flxed noney barer aod Lnbalanocl

oall for a good daal o! credlt (apart lro brldlglng finalco noedcdl '
tJre ntl teDd to b€ Dore aotr'v6, rhonn both by rr J'n v.1./7 ead by

tlrc gemral uae of oash to tlnanse payDent! (tr,, obtllncd nalnly
tron thc nfltr reolrc'ulatton of bank dcpooltr. lhcn the nodrttrrlt
bare Lr anple rnil grcrlng 1 and would-b. boar@€rt are ln cvld.n4,
tlro naln tou3c. of palrocat La boDI overdratt ('| ln v'z/ll, rhloh
of eorroe Lnorealec trho noney stoch (v,2/31 aa lonE ar lt .xto.Ar
ovcrdrElt rcPayDGntt. (!be contll'tlon of an Inqrcalc ln Dn'y
.toak l.r not' of @olttao r that rl !'e grronlng, but tbtt r| 'rc..d'
rl , tbls ooadltlon war In faot [rt, but rlrrse ti;r 'dlrporehi ihtr
ua! Dot oollat d, to leave roo lor t@otblng clrcl tlrl: brd to bc

vorlflcd by ohcoklng ths rlrnnl,ng prlntout.)

tftua, ln ronc atrornstanoos ' an inorealod uoaey b r tat not
Itlnulate lnorcaecd cxpenditurc on goodr but aorcly tubs tLtEtc
ovcrdnft for rme othar touroc of flnalcc for Pay[aDtt tbrt touldl

ln any cue hav. been nade. fhe rcal balanae eff,cot Tould Dot

vltlatc thir, rlnoc untll the crtra overdrif,t hrs baon u|.d, ro
006 Eg! an lnorcllcil ilcpos lt att.lng lrm ttra llsrcared rcnty blt€'
Glven thie ltrlor lubttltutl,on of overdraft tor othor flaanoa,
thore rould thcn be coethlng for tlrc rcal balrlso sfleat to rork
on. ThorntoD I r aPProaoh Is nore dlr€ct, t'he knorlcdge that
rddltlonal bank ftnanca ls aval,Iable Lr a rtlnralur to tP.Diuag

eban tlrcac arc epouah vould-bG borrorycrt for _n/lr alDrtraltura
lrlthc:to lrurtratod bv nonctarv congtralntr. i

Ehc labour redtegloyrasnt and govcrusnt oqnndllturc, rtrllo
not gcttlng to the root of the Ea ttor, dlld have al'nor elfootr
on the dlrtrlbutlon of produotlon and the cou$a of, Pryn ntr t tDa

conrcqucnt sffcct on proflts and thus pr!.aos turtlr.r aflactcd tlro
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srere nl.nor Eatters which are not of
control.

Anottrcr nlnor matter arlrlng fron ttre tnventorT replacenent

rule wa3 ttrat of lnventorfr, whl,eh wtttr tfre lor rate of grwtlt
acoruulated to axoes!. Thls accumulatLon war not only crrscEtlva

ln termg of gooLal u3e of regourc€a, but courd not bo affordcd by

ttre loeere on the palanenta f l.ows (sectors 2 and {) and rould htrve

been Lnprov!.dent on thsir part tf lndeed ttro banlsr had Potrtlltt'd
g1." accrsulatlon of ef,cclslve invcntory on banlc overdraft. AXnrt

from ttre gcneral queetlon of eredltuortlrlnee r gtandards r llhl'r lr
purery a matter of the decigLon ruler at the nodear GrogGnour to

the nodel.

Sagacnea t

Tbe oour;o of real output followcd tbc gencral pettcrn of

run 4. Tho three phares (nmkcd ln v.g/L) were ar follom r tn

phase 1 tjl€ nultlpll.er effsct wa! ltrongr aDd rcal coneuulltlon,

productlon and emplolmant yerc high i ln phare 2 tlrc nutt!.pltcr
ef,f,eat progrceeively wcakened at hl'gher prioer lerft rmallcr
rssl,duec of discretlonary lnconE onge baelc needs had' bcan estl
ln phaee 3 tie nultlpller dlgappoarod, baelo consralltt on ln real

terms bet ng ldentl.cal to that ln ttre corrcsponding lnrl'ode of

sequonsa ?. ThE p€arc rn gector 3's output Le htgher tlrsn at tbc

correrpondr.ng potnt tn run 4 (whtoh aff,ects tbs eoallng of tbe

chartg) . lflre effeot on the ceLllngs Lt most narked Ln scotor 3

(v.g/zl , ln whloh the lqract of phare 2 on tbe labour and oag!'tal

eelu.ng san b€ dletingulghed. 1fh6rc are dlffetenoeir tlre eiapltal

oa!"rtng reduces owlng to pbysr,cal deoay of, oapLtal gtoah whLah k

not belng replacecl ln th. f,aee of ldle oalnolty rerultlng frm
ttre downturn, and real dl.saavl.ng t; involvedl tlrc labotrr crlllng
redueag orLng to tsangfers of labour out of tJre aeotoar to tlre

Iabour pool1 and nsgt qo to erf,ell ttre uneuplolrent flgrure 13 ncl

vacenslee erl'st elgewbo!€.

On ttre mongtary slde r tlrc plateau wbloh t'tre noncy rtooh

reachcd in pbaee r san bE dtstlngrrhhed in v.3/3 , ttrc rapld grrovtlt

ttrereafter bclng a sonsegu€noo of tbg prog|raerlvely grwing
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monetary bager Btl effect of govsrrunent expenditrrre rlslng ln
reaponse to the growlng unonployment ln phares Z and 3. tltre
monetary effects octcurrlng separately ln EeguGncer I and z atrG
botlr dLeoenrlble in aeqluenee I (in rt.3/41 . fn phata 1 the flred
money baee and nonetary Lnbarance red to a verrr aatt"ve nfl,, wLth
a rapid turnover of banh depoe!.ts evldant frm botlr En and tn.
In phaee 3 ' the grorlnE money base - ttlll wlth eubrtantlal
lnbalance, subetltuted bank overdraft for nfl crcdlt, whlah lcd
to the growttr I'n nonsy stoek. Phagc 2 actually enhlbited rlntlar
featrrres to phare 3, but thl-s le not clearty sho16r La v.3/l; lt
saii be deduced, glven the known strueture of ttre nodel, tlrat rlnoc
uoney stock Ls rleing whlie ,lrawlnga on overdraft are fallLngl
ttren rePayllente nust be fallt-ng faster than ner drarrlngl. In ttrc
greater generallttt of tlr€ nodel, i,nfomatlon fron tlo dtrpoealr
data would be necesgaEy to establj.sh thls pofnt.

Sumarrr

-b

No outstardlng problems, except tJrat of uonctatry l-ubalaaoe,
aPE ear to remaln frm sequenso 1" Segucnee Z has a denand
defLcLency, remlnlgoent of ttre "nnderaonrlnrptlon" and'overlavlngr
theorlea of depresslon. Tt, this eould be cvGroon€, rJrc ncrt
problen that oarll.er gaemed Bure to arl,sc, ttrat of scetoral
rlgldttY, hag already bEen d,ealt wlttr, and thsre ae€mr to bc
notttt'ng but demand deftaLeney to prevent ths gyatm frcr aohl,evlng
full' cuBlogaent and ttre aggoclated htgh rate of grorttr. But ln
t'be absenee of goverrunent uae of the ldle resoureoa, rhieh rould
be cenribLe in vlmr of tfie abeenoe of a multlpllrr to prcvrent thc
demard fecd-bask frorr gottlng out of oontrol, and rhloh eould t n
any oaae be eqreoted to b€ rsilllngIy undartaken by ggl'yerngsBtr
tlrere s6€ns notfrlng Ln the eontrol meehanlgmg ourtr€ntly avaLlabls
to eolve tlre problen, Sequense 3, whleh har a nultlplt er rht ob
sannot op'erate when prl,ces are 'eoo htghr prcscntr a problcn of lgry
produotlon and unemn5rlolmeat arlaing fron denald deflclenoy due to
lnadoqrrate incme (at current prl,ees I .
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lftrere are nany neohanl.sns avatlable for dealLng vlth
tnadaquate ineme aa a aourcs of uncmplopnent; pr1ae control,
rage t'nereaaci r Gorf,eetlon of the monetar!, Lnbalanc€ r and eocLal
eeotrrLty palmcntr are ttre uost obvionr. (othcr lerr famLlt ar
devloct, ar tor eranpla govorDroDt entry ar a aolratltlva producrr,
oa the ugc of hulr.'n rcdr,B trlbutl,onr of noncy oourd br oonrloorcd,
but there r.(Er to b. uttre !rclnt in trylag thorc la pralrrcnoo
to ncobarlrnr lor vhloh practloal adnlnt,rtsatlvr proocdnrral havo
alrcady bora dcnclopod by Dort nodern govrrreatt. )

trt ls obtdout tlut vlth grlcl,ng prectt ocr r. at prctent
fornulat d ln ttro nodcll nage lnorcalcr, partl,eulerly tt tt.d to
r oonsE[.r prl,oo lndox, vonld Ica.I to run*ry iatlatlonr tbtg
roqlal b. r eorac nalfunctlon than thr onr Lt rcplro.., eld rlgbt
not rlbl nrto thrt onc el,thcr. ?rlcc oontaol rould bt norc
rcnrl,blrr rnd oonlal bc dlrvt tcd tn oonJunotlon rLtlr rn attqrt to
ahal rltb tho noDotrsy lnballnoe. It th.r.loro hat urrclh to
reomrad !'t. E torc dolng tlrat, tlrrrc Lr rothlag to be raLl
f,or lntrotluolng unoployrent bcncfltr ar a fanlllar featurc ot
mdrrn econol,ca vl,th obvloutly tugortaDt lnpUcitl,onr tor tbc
traafrotlon !1orr, ald vc thall ree rbat groblor thrt La?cr u,
rlur.

Run 6

The folloulng nodlflcatr.onr w€re mad6 to thc rgodrl ar rct
up for run 5 r

Unup&oUncnt Eone/,Ltt

Tttts lntrodused a direot pryn€nt by govermcnt to houroholdt
of an anount cgual to 60f of ttre golng wage rate for eegh pan
regl'gter€d ar uDmployed (i.e. hcrd ln the labour pooll .

Tatatlon on Pno/,ltt s

fn order
mon€trry base

to provlde folna offret to the inccarsg ln ttrc
rGsultlng from goverrrnent rtabllklng erpcndl,turc,
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a tar rate Lr appllad to profttr for tfie suFent $rarr €rloulatc{
aad payablc at ttrr ynarfr end. 'lftrll lr rot at a ilto of 50f

of net proft,tr, rltb toc allwancG for rcaton on lor grofLtl.

t nu Jntong t

ID ordcr to ltnd out rttrtthcr ths ryrtm 1r brttsr otf rllsh
a lg6rcr tlrgtt tnvrntory Ln ordcr to prcvcnt crerlflvr a€olnuht-
lon of Lnv:ntory, a Isr* ratc of grorttr of targot I'nvrntorll l|
cst rnogonourly tt (1.021r lnrtead ol t*rc (1.0llr trt prrrtourlf.

V ae,ln tlont

ll'hc ttrrca r.qu.ng{rr ar bcfore wlrrs rotalnodl notblng
!.ntorcttiag rtt e*grotrd in tcgucnsct I and 2, and tbry n8l
rcta1;1.d (tn tgml of, ttrc 'oonvargonce o tptlon ol ooutroll r tn
the Lnt6eet of roalry rch*ther, rlrcn raltunotl,onr rrc trcllcd,
prcvlowly eolvrd problmr ttry lolvcd.

fn tho event, rhet had bccn rcrn al a nl'nor ehraf,r to
LaventorX' ovrrroda thc ryttml ouQnt o'nlt ell thrrrr tagu.nE l
17a! affcntad, alttrough ttro cffeot uat puttrlly oftrct in
.cqu.no€ t by thr boort to Eoncy lncmcr lro urryloynant
banrftt, rh.[eh vLa thc nultlpllcr atreagl$cncd tho f,anan6

rtlmulufr Dotallr arc ef follorl.

Scqu cne? I t

A ogglrarlron of ttre datrrn l!.ne Ln vI. VL v!'th thrt tn
v.I,/l shfir hor rubrtantlally output fcll. lflttrln tlrc nodcl, e

rlryrlo prqpc6 of, olLnlnrtton ruffJ.ccr to ldrntlfy th. oautco

l{onctary oonstralntr ALd not oPcratc ln VI. L/Lr tO tl|at tbc

intr.odrurtl.on of taretlon dtd not rartrlot output Urrougtf

11qBldfry rf fwtr, and ginoc nct profltr do not hcrc ontcr lnto
cltbcr prcdrrctjon plannlng or prl,oo rcttlng, tlrrra aro no otlrar
ncabea.Su3 tlrrough rtrlch tlrc taxatl,on ef,lcot oould latlr. It lc
alro dllflault to tcc hw uncryloytrcnt bcncllt eonld acturlll'
rcdrrce output (wcn wlttrln ttre rneobanl.enr of tbr nodtl !ffi ebaln

of fced-bachs ulght pt"oduoc ruclr an cffoatr 80 tt' oannot bc
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forgottcn) , but gl.nce tlrc fuIl emplolment rate of grorttr of
V.L/L would cll"mlnate ttrlr paynsnt lt oould not ln any care havc

bccn prLmarlly reslpnslble. lfhlr suggestu that ttre lcrer
produetl,on pattr i.g ttre raault of lowering the tarnlet t'nvcntoftc

Al$rough ttrte sort of dlagnosls can be rnade vlthln Utc

knorn gtrusture of ttre nodel, lt rould be muoh hatdar l'n praoticcr

Fl,gt, beoauge alttrough we oan cnhauet tlra po3rlbllltlel bcre

tlrrough a prlor lcnowlcdge of thm, ln practl'es an extraurtlvc lbt
of, poeelbiltttcs mlght be a rusanl'ngleer thtng to ark for'
Seaondly, tfrs dlrest ln;peetlon of nodal rGBPons€ ncohanlrng

porr!.ble bero nl,ght havc to bG replacad by a nush ragr cartal'n

ohlin of inf ercnoet. wG aaeordlngry nrcd to sonrl'dcr hov vo

should be able to drar, frm tJre Lnformatl.on ltkcly to bo rval,lablc

to the control autborf W r euf,f lcl.ent atrlrtancG I'n pln-Pol'ntlng

ttre caure of malfwrotlon. Wa oanrrot crltost a cloar lrt of
deduotl.ons yleldlng a dcfi,nltivs and logl,oally n€sc3rarl,

croncrluslonr v6 rhall bc oontent wlth ftndlng touo nGens of
progrearl,vely narrowlng dourn the Borrl,bllLtler rcqulrtng
lnnerti.gatt on. A baELe tool tn tlrc tdrntlf{oatlon of prlnery

and reooadery pharee ls dtta on tlre sonrtraintl. lflre rlnnlatlon
prLntout provl.dea eongtral,nt data Ln tlrc forn ghown belOui
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Eaoh nrubcr records horp nan1z timec the lndt.aatcd congtralnt
operatad durlng ttre courae of a partt cular aggrcgat!,on parLod'
Nalther the tndlvldual ;eotorE affectsd nor the lequcaeo of
opcratlon rl,thln an aggregatl,on pcrlod Ls LdsntLtlcdr rnd thcre
dctallg nay havc to be lnvcetl.gatad bctore thc coursc of a

prlnary phare oan be eetablLehed. Hhetra ttre !,naeptl,on of a

reaondary phaer ooeurr glowly ovcr aeveral aEgrcgatlon porlodrt
the relati.ve frogueDoy of Gonstralnta uay gtve ruffLclsnt
Lnfomatlon. gLnoc Ln tlre fuII employment grwth rl,tuatlon
sonatraintg &trs orpostod to opcratc in tJre nolral Eourtc o! cvcntr t
!.nformatlon frm thlE qrlrc of data har !,n aoy oatc to be

rupplorented frm other rouross.

In run g I unenployrrent waa sero aftrr ttre ftnt fry ;nrl'odr t

and thlr lnfomatlon (dlrect frm thc labour poot ftgurol enablod
t$e labonr oonstralnte to bc Lnterprcted purely er the tl|'Ploal
elmptm of restral.nt by ttre f,ull euployrnent eolllng, slth thG

naterlals constralntr a8 an Lnevtteble eonreguCRce of thl,r rhlcb
nenred to oonnunloate the ext.etenee of tlre laborrr oet'llng to
oonausnrt and lntcrntttantly to otJrsr produoerl r tlrr eapltal
sonrtraiutr vGrc carLly Lntcrpretablo as trdleatlng the nomel
decay of oapltal and a!,gnalllng that nsv Lnnertnent wat ntcd.d.

In run 6 t diaregardlng the rrnmployment Ln the rtartl'ng-Ep
perLods u€ oan earlly dl,attngulrh (tn vI.L/?) ttro phaler: pharo

l, wlth f,ull euplolment r and phaee 2 ln whLoh utenploynrnt ult
grwLng. It ls thue elear tlrat t*rs rnetarLals sonrtralnta ln
ghase 2 are not cauEed by ttre labour eonstrat nt, and egually
aennot bs oarrged by oapltal oonrtralnts. lhut , Ln tha abrcnor
of monetary eonstralntr r tlre matorLals oonrtralntr must br a

prtmary aouroG of dlrturbanee r ard tlrlg ruggestr atrongly that
produotion targeta ar6 too lowr partlcularly aE ttre e*cctl ol
houechold l,noms ovor cxg,endltrrre (vL L/tl tn eonJunctlon uLth
ttrs naterl,alg sonstralnts ruggcatc ttrat aonsurPtlon 1r being hlld
down by rupply shortagres.

Ttre bshavlour of nonay stook in phatc I of VX.L/Z callr for
offient. srlng to the large lnorears! ln nonay rtook, the rorll'ng
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effeot hag flattened thg r€setntc balance ro that Lts reductLon

tn phare L ig not aggnrent Ln the chart. It Lr neverttrglasl a

legittmate pLeoc of, Lnfonnatl.on to use - belng alroady prrbllrhod
periodlcally - and from ttre runnlng prlntout tt san be dlrestly
ro€n Ln f$c tlne ssrles that tlre roacrro balanoc ral ln fact
roduoed orlng to tarafJon recelpts ln a tlre of full euployHntt
thlg Lorered ttre noncy stoek cclll,ng and necootr.tated a rcduotl'on
Ln new Lcndlng. Rcductionr Ln ttrs nonsy rtoofr l.tself could not
be eff,eated rurlerg overdrafte w€re belng repald at ttrc lmo tLuo.

As VI. L/4 ruggc.t$, ln ttro sortrespondtng part of phaac I eerh i

palmenta wetre suatai,ned aB nfL eredl.t vat rubstLtutrd for banh

ovardraftr and ttrrough the gcncral tranraotlonr florr Enougrh of
thlr oash got lnto the bande of, borrcers rlr*r outstendlng otvtlr-

draf tr and eo enablsd ttren to rsduoc ttrelr onrerdnfta r tbttl
rcduolng ttre rpney rtock. Ordng to t*re avallqbtllff of
alternattve f J.nance fron nfl, the operatl.on of th. banh oallt'ng
dld not 1n ttre avcnt affeot produotlonl but lt eould havr doarl
and Ln t$at oalp an tmredtate and draatlo lorerlng of ttre rcqirl'rad
reaarng ratLo wor,rld have been ncscafarT to prevcnt a deprOclon.
(rowerlng tho requlred roaerve ratlo ln order to relLeve thr
PresSurc on

aonG yearE

Segaenoe 2 l

bank rsEe1ltrel of t[e tlareh-Aprll tax draln rra for
rtandard praatice ln lfcu [ealand' I

As a soq$ar{eon of V.z/L and VI.2/L lndlaatcrr reduoing

target inventory wcalecncd furtlrer an already waak attnulur to
groutlr. In ttrE eventr no matarlalr aonltratntr operatedl
beeauge tlre rate of grorth Bar ro lotr ttrat ths lnventorlcr
aval,labl.e w€r€ adeguato. shlg maher the lor targct lnvantory
turdergtandable frm lndl.vtdual produccrsf pol'nt of vlcr, rlnce
wrder tlrege oiraustanocg when production for lnvontory le a

rnaJor part of tte wbola deroand stlnulur to produotl'on, lnvaBtorT

expeotatl.ona beoma targcly gelf-Juatlfylng, lrrd produoert rould
have no r6aron to rupporc ttrat thcy vcrc rcttlng thclr targrt
too lor. If there Lr anythlng ln tlrE noti.on of, "rtagflatlon",
VI.2/3 nust surely dcplct a ElaasLc ca,Boo
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Scgaenca 5 s

VI.3/L La Bsparated Lnto phares to oorrGtpond wLtlr thorc
of V.3/L. In pharc I tha etj.ntu1us frou addttlonal hougehold

lneone, ln tiro contG:rt of ttre nultlp1l,or, iraa tendld to outrclgh
ths redueod rtLnulrra fron producti,on for lnvcntory t alt{rough nora
frcguent operatlon of oonstraLnts on materLale ln a contaxt of
grorlng unemplolment (VI. 2/3) towardc thc cnd of phaac I suggcrtr
that ttre Iw Lnvantorfr target Lg also eonstral.nlng lnput gupPlle 3 r

parttcularly to gector 3, alttrough s@tG materiale eonetratntr
would Ln an!, caae have bean due to tjre labour cel.llng ae I'n
V.3/L. But output Lt grenarally hlghsr ln pharc 1l.n VI.S/L tharr

ln V.3/Lr io ttrat the ne't effeet Lg €xltansionafl'.

The ctlmulus frm l,ncreased Lnsmc r tt a tlse nhen Srrlacr
have not yat heaole too htgh, ls dcsitl,ve Ln phate 2t I'n phare t
tlre nultlpllsr le stl11 operatlng enough to maLntaLn eontq)tl,on
demand, sl.nee wlttr htgh unemtrrloyurent the addltlonal lnsmcs ars
more or less kecpl.ngr pasa wJ.th prfeer. (lFtrLs GEn be soan by I
dLreot eheek on ttre courss of real oonsrl&Iltlon ln both runa I thl'a
would not b€ open to direat Lnepeetion ln praetlo€r but a uuoablc

megaur€ night be derlved from guantlty indexcg of retal'I ralcr.l
Tlre pr|ce lncreascs do, hovever; €ratclse E@. deprasstng sffectr
and eincc wroployment benef Lts are not aa nuoh at f,ull nger t
for both roasona tlre nultlpller ls nuch vcaker tlran tlrc filll
engloynent nultlp!.ier at conrtant prLcos.

$l,nce no constraLnts ar€ operatlng, ercept the labour
aongtral.nta purely Ln connectlon wlttr ttre trancfer ncohanlent

tt ig apBaront ttrat ttre g€nerally stlrgnant eharactar of, output
Ln Bbare 3 arl,ses frm a weak dernand rtlnuluE to growttr. 'l!hc

eonJunotLon of a weahenlng multlplier and a reduosd inventory
denand Ls ttrua respoDsible for tbe lack of Lnpetus to grrwtb.

rt ls evLdent ttrat to tlre laak of dsrand f,or contuner goode

nust bo added deflclenol,co of deruand for prodrroor8 goodr at
poreLble Bouroea of unemploynaentl thLs Le Just anotisr I'nltanoc
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of tlre fuqlortansc, ln an wroontrolled narket saonoull , of produoGr8

uakl,ng ttre "rtghtn , 1. c. nacrooconomlcally apPropri.ate, deal,gionl.

Inapproprl,ate dcalrlonr about lnventor? and investn€nt ean , ol
oours€, l,ead to rastrlotl,ong on output and ernplolment f,ron ocpLtal
and naterlals eonstralntgr or well at reduoad wag€ lnoomcs, ad
lt doeg bscqre rathEr Lryortant ttrat ttrcy arc aPProprl'ats to the

taohnl.oally attalnable rate of grwttr, There le no ray of
guaranteelng tJrlg Ln an uncontrolled syrtsr. Ev€n ln a oontrol
cyeten, lt ls not olcar, ln temr of tho "trouble-lhootlng'
approaohr what oould b. done to change prodnoGrt! rotPoDEGEr

partiautarly whon ttrey tend to bo eelf-Justlfylngr

A d,Lstlnstlon nust be nade batrccn dcflolaneler of, prlvatc
enterprlre vhlch aet as a poeLtLvc obstaolc to adcguatc Brovl;lon-
lng, and tlrose rhlsh appcer ctnBly ln a lack of lnprtur. lfltc

seaond oan alwayr bG cuppllod by govcrnnent tf neoeltarf?, llnoe
tlrerc Ls no rcaron Trby lt ghouLd not enter ttre prlvata natrhotl.

It ls doubtful how far tha firct !,a arncnable to aoonmlo oontrols,
or h6qr far tt le asouratcly olar;lfld at an ooorpuLc nalfunotlon.

We ghall lcavc ttre giestlon of uleqrlolznentr f,or the proeentl
alttrough Lt vlll no doubt arlge in ottrer oontsxts r and return to
tlre rtrrdy mc,re direotly of malfunatlong on the noney gtdt.

6,22 InsnLANcE IN THE Pnvmenrs Fuows

1['he model ttnraturc a! tt now atandg penatltoE laok ol
Itqutdlty on ttrr part of tndtvldual t-rancastorr conel'dcrably lcar
tSan would be tJr6r eaae tn practi,G€r al,ncs nElttrer aredltvortblnesr
nor onGrou! re-paXment rcqulrements are operatlng to trcatrltlt
crsdlt. Even Bor tha rys@m sannot gtand pcrlletcnt l,nbalanoot

ln tlre payraentr f lovg wLthout rneetl.ng EonE dtf f toulticr. On ttra

eupply eLde, lhortage of moncy nay eventualty nrke aore payrolls
hard to meet and benoe regt*l,ct productlon, cuSrloymeat and vage

lnooureg i ttrle Ln turn must af,f,ect ttre denand stlmulus to tlre

esonq,fiy v!.a the lnoms-expendlture nultlBl,ler e and nay add ;upply

oongtsaints. on tlre demand g!.de, only tlrs presGnoe ol vlrtrrally
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unllmited trade credl.t nay prevcnt tlre dlrect Lmpact on the

domand rtinulur of rhortagc of mon6y Ln houceholdr t rhere trada

eradr,t J.s frcely avatlabla, ltg use reBlaccr ttrc oagh reeel,pt'r

frosr retol.l ealoe arld hcnce tranafer! tho ltqutdlty probl'em to
produosr!.

paynonts lmbalance alao ral.gcg dlf,ftcultl,es for oontrol,
gLnce itr prGfona€ lnorerac! ttrc dtfltoutty of ldcntlfylng and

doalLng wlttr nalfr.rnctlong ar!.rl,ng frm otlrar cau!e3. Ifhen thl
cogsgtlon of p,aymrntr Lmbalanae is left to produocrt to deal

wltlr tirough prLae adJurtmentr, ttre rerult I'r ltkrly to bc

lnflatlonar:f, (,l[trc partloular type of retPonre defl,nrd hcrc for
prodgcsra lg nsocriarlly tnflatlonaqyl but, ln goncral, lt 1r

dlfltault to re. hor any rolpont€ aould fatl to be, elnae tbo

Ioscrg on tlre paXrmnntr florr would havc no hopa of oortrcctlag tho

Lnbalancs by rcduclng prlaer ln thr contcxt of f,alrly lnolartlc
baglc denand. I

It lt falrly olaar that the proflt-slgnallcd rcrltorrl. urcd

ao far ls not a yer.:r rusootrful orrl fronr thc produoert t poLnt of
vlcwl it docs se@ to ooreet ttre grotror dl,atortione produccd

by oompletely arbltrary prloee, but to€na rapt'dly to rrhaurt thc

porr1blgt1as of Lnprovlng tlre balanes aftcr ttrLs hae becn dona.

It is cven rrorrc frm tho hounholds r polnt of vl'ev, llnoc thc

oonpotit1ve prloe-ralrlng hag a tendenoy to oontlnue long after
any poerlble bcmf,lt to producarr har bcen cxhaugtodr l8 a r'lElt
of f,eed-back effoatg fron earll'er prLce rleca.

A morc renel,ble basls for prl.clng nJ.ght bc dlreot oortjngr.

onoe tlre syst€m lr ln operatl,on, LnformatLon about Bart rrnlt ooftt
ir avallabls, and tierc 1g no rGaron vhy thl's rhould not be nadr

trtG of, ar thc bagl,r of retLlng ourrsnt prioec, ll'nor altbough

tt nay not glve rn aoorrrate celaulatl,on of Eurrent ooltr tt k
rttll rthaly to be ttre best approxLmatlon to than. lt oontror

LntonrontLon Ln prlo!.ng praotices becano nao€Brarrr, tlrl'r utght

alao provldc tlre only adnl,nlltratlvely praotloeble baslr ol'

controlltng prloelr crd trrc only avatlable erltcrlon f,or ltE€t3ing
shcthor lndlvtdual produccrt I prlcec wcro 'too hlgh" '



In tcrms of the analyrl.r of sostl,on 5. l, thcn wlthout elther
tJadc or retal.l markupr thle would truBly alnply tlrat

-lpt ' "t_I<tr>t]r

whloh would not aatlrfy aondltlon (5.10) ln general. Naverthelerlr
tt ie worttr lnveett gatlng ln tlrla context, eLnac rhat wer aro no?
looklng for 1g not Botr€ rtgtd equlllbrlun but ro*' yay of remvlng
unasceptablc papuenta Lnbalansea wLthout oauslng Berpetual
lnflat|.on at a n€csstary conroqueno€. $l.nce produoarr nurt make

some allowanoe for capl,tal drprecLation and tnventory acornrulatlon,
r€ wlll retal.n tradc and retail markupc but apply thm to dlraot
oogtg arrLvcd at Ln thE above way.

Run .7

Pnlclng t

Thlg rct arbltrar-y pr!.ccc for the f lrrt aE{IrcEatlon perlod t
and tlrercafter prlcee w€ro got egrral to total trnLt dl,reot cottr
of ttrc prevlour pcrlodr oalculatcd fron aotual prrrohafot of lnter-
nsdLate and factor lnputr, wltb a markup of tOt on eost to otber
rlctorlr and 20t on trade prloc to retal,l.

VanlatJont

Four eoqlu€ne.B wero ured r rcqfuenoc L, to provldc a bcneh
narh, used arbltrary constant prloea and no nultLpllsrt r€quonoc
2, dlroet sogt prLolng alro rlth no nultlpllsrr .Gquengq 3,
arblt-rary oonstant prloer wlth nultLpllor i tequ€noe tL r dlrcot
cogt prlelng witJr nultLpliEr.

In the cvent, tlre dl,rEat cort barl,s for prlece worhcd rrther
well for the mechanienn ured, although tha wcak d,oand rtlnull,
to grorttr tended to keep ttre rate of grovth verlf nodert. lfhe
ef f€ats were as follwa.
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Ihe lw ratc of grmtlr without nultlpll,er eflcctr and wLth
low produotlon targetc Ls ehorn Ln vlf .L/1. od.ng to t*re lw
grorth rate Bo eonstraints otrnrat€d, crcapt tlre lntcrnl,ttent
Iabour oonltra!'nt due to the transfer ncchanl.ln. UoryIoyncnt,
f,lusturtcd arorurd a oonetant trsnd Ln absoluta ter:ne (vff .Ll2l ,
althougrh el"rrcc ttre labour forsc war grovlng ttrlg rcprorentcd I
rteady iqlrovoent Ln porocntagc torma. Ai vrl.VZ Lndleatcr,
the ctcady rats of grwtlr of bagio oonluqrtt on e;gcd,ltsrr npldty
outrtrlppcd the grovth of hosrehold Lnom, rhl.ah tncludod rffi
unenploXruant bencfitg but wlr hqld dwn through Urc Ia lrvr1 of
productlon. Tbe aumulatl,ve cf,fcat on houechold arrrt lrcaltlon
ie ehorn tn F (mtr.rlr,rlftHTHl fn VII .L/g. Bot! frm ttra reatoral
ternlnal n t vorttre and the courre of reetoral profltr ffIf .L/9,
It oan bG aeen that 6vGR tlre arbltrarT prlacr vlrG not ar rcrlour
f,or flmr al ln prwl.oue runs, thc cxgnndltnrrr anountr ulttr ttrr
lw rata of grorttr not belng large enough to brl.ng out ttre fuLl
effEctg of nonetrry lmbalanca, and all geotorr fln|,rhed rlth r
rcttonably llquld and eolveat porltloar ![tra gentral Uqutdtty
poaltion Lr apparcnt frm F ln Vff.L/r, and clearly k rupportcd
by tlra largc umotaryr bare ragultlng frm euttalaod palncatr o],
uncmBloymcnt bcncfltl (rce t (cEllrrBilKs, Ln \rrr .L/tr.

Ilre partodlo fluotuatlonr apparcnt ln vII .L/L and Vtf , V2
arl.re frm trc fastcr on tlnr rcal rldc r (al ar ttre porccntage
rats of uneuployueat Ls rcduocd; gorrcrment ttabtll,ring prrrchuoa
of goodr atre autmatl,oally rsdnocd, thul off,getttng to roor artent
thr erllNnslonary elfect of l.rurrcarod productionl (bt ar f:hc
oal'll'ngr ohartr lor prevlous trunl havc rhqnr, nhcn tlro ratc of
grorth Ls VerX, Ior n€s oapltal Lnvortnsnt beat;1ret vcry latamtttrn
end lmpyr aad tlrlr produace lntsnittent boortr to produotlon
shen tnrrcrtment docs oqouro

It ls cvldent Ln VrI .L/2 tdrat tfiere Le a porLttvc corrclatton
bqtrrcon hourahold noney lnomcg and nnemplolment, Lnrtrad of ttre
nogrtLvo sorrelation ono wonld enpeot. ThLl Lc nalnly a oomcqu.n
of tlrc tJ.ntng dlffcrGnoos both Ln ttre labour trangfcr ueohankm tnl
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Ln tlre palment of unamplolnnent benef its. The latter are pald in
a lump arrur to houraholdg at tlre end of each aggr€gatl.on perl'od,
calculated on the numberg of uneurployed held Ln ttre pool at that
polnt of tl,me. Thus although ttre dally nnewrplolnnent beneflt por
man 1g only 60t of ttre dally trage rate, lt ls pald for ttre wholc
periodr a man tranaferred out of the pool J.n mtd-perlod ic pald
trages for fewer daya ttran hlg forgone uncnployment benefl,t rould
have been pald forr and when relatl,vely large trangfers ln or out
of ttre labour pool are involved thla ef fect app€art to be dccLelvo r

S a{ uence ?,:

Sinoe thlg segusnce also had no mu1tl,pller, the gubrtl,tutJ.on

of dl,reat coat!,ng for arbltrary prLcee produced etfeatg on ttre
rnonetar'y gidc whloh were not tran$nittcd to tha real sldr I tlrug
seatoral outputa were Ldentl.cal for Beqluencot I and 2 t and

wreurplolment was consequantly tlre sams. lloueehold lnams
rerual.ncd ttre Earn€, botlr wages and uneurplolment banefLtr belng
unchanged. Coneumer prlcce rernai.ned faLrly tteady at a level
whLch srrbstantt ally reduced household expendltura on the autononoug

baglc prrrohaaes; (VILL/L| . The course of trade prlces ig ehwrr
Ln VII .2/2; retal.l prlcer dLffer by a conetant poroentage narhup.

The dlfferent prlcing basia and oontoquent lwcr cxpendlturc
roversed ttre net paymente flm, whioh previourly had been

unfavonrabls to householdg, and the effect on hourehold ter:alnal
worth vas gubetantl.al (VII .2/31 . Intarsectoral prl,oee ware nush

bEtter Ln balanoe, Lndicated by gestoral proflte and the restor
termlnal net worthg ln VII .2/3. Although governnent gtlblllel'ng
purchaaes of goods renal,ned the sam€ Ln quantJty temr as Ln

s€quenoe I, the lower prLoee get rcdrroed governnent crpenditurc
in total, and Eone mLnor varlatl,on ln prof lta and tax Ptyncnts
resulted frm the altered paymnts flonr. Ths n€t effcot ra! to
keap barrk r€servec sllghtly belor theLr prevlous level (cf.
f (CBNKTBNKS Ln VII .2/3 and VII .L/31 , although at the nodert lcvel
of elqlenditrrres cal1ed for ttre monctary bage Yaa atlll moro than
adequate.
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The cyolLng cffect on the real elde waa repeatad as a rerult
of t*te tur€ tso faotors, and ttrc varlatl.on ln seetoral prloct
introduoed a oonsequenttal effect on the money eLde. Ths lntcr-
mlttent and lurnpy lnvestment caused price varlatloag dus to ttre
way ttrc coet ba;e ia calsulated I the costlng oaloulatl.on etnply
dl.vider tlre total expendLture oB lntermedlatc and faotor ptrrohare!
by tJre total quantl,ty of output produc€d, both for ttre prcocdlng
aggregatl,on pert od. Thle Le taken to be ttre dLraot unlt cort of
produotLon, to whloh fixed persontage markupa are appltcd to
arrlve at trade ancl retal.l prloee. lfire purchaee of Lnvegtnont
gooda involveg an Lnterrcstoral expcndl,ture whl,eh is Lneludad Ln
the nunsrator of the cost ratlo, yhereag to the ertent that t$o
nsw oapl.tal gl,vea rtse to egul.valent output (lt wlll urually not
be fully used lmedlatcly) the cffeot ls apread oyar cubrcqueat
perloda, Thue aubetantlal prloe rl,ces oscur ln lnvestlng tcotort t
and through theLr cffectr on oostt to other scotore tend to push
up all prl.oca. Thls effeet Ls revarlsd when Inveltnent dcnand Ls

catlsfted for tJrs timo beLng and dLreot cogt. lc roduoed.

' fhe perLodtc offest on prlcea ie secn Ln VII.2/2, and
altttough Ln thc abranoo of a raultLpller quantltl,ee of goodr bought
by houeeboldr remalnod unohanged, mon€y expendlturcr on thsn e€rc
obvl.ously affectcd (VII .z/Ll .

Segaence 3 r

Deepite tb€ addl.tl,on of tlre nultlplLor to produoc an Ertra
stLmulue to grcwttr r tlrs return Ln thle lcquenec to thc arbltratfi
prioes of, goguenoe I kcpt prt cec too high for lnomse to provlde
mush dl,eeretl,oaary Lnomc, aftcr purcharos of bael,a goodr, for
the nultlpller to hano nuoh effect (Vlf .3/21 . Sono v6rlf u!,nor
varl,atl,ons Ln output are apparent betrveen vXI .L/L and VII .3/L,
but, unemploymnt, houcahold lncome and exp,endLture ronal,ncd
gubstantlally as ln tlre flrst 56quen€!o r

S p.oaeree 1t

lfhe multtpll"er rtLmulut r when dl,reat cost prl,oee rcro
gubrtltutad for arbl.trarf? prl,eee r raised output gubrtanttally



298.

(vrr .l/Ll .s PrLaer rtrc generally rtable (VU.1/31 , and fron the
oourse of reetoral profltr together wltlr tlre flnal Uqutdtty and

rolvcnoy poritl,ons (vII .1/U ttra paynsnte f lowr aro vcll I'n
balance. Thers ls no theorctlaal pretupporLtLon ttrat aquallty ot
incom or realth dlgtrtbut!,on Ls aLncd ttr alttrough otlrar sootal
endg rnlght well attaeh lqrortanoe to the rcletLve dl'rtrtbutl'onr t

fron thE vlerpol,nt of Eacroeconmlc rtabillratLon thLr balance
nugt be uelt wl"thl,n the rang€ of varLation that ttra tystota eould
tolaratc vlttrout 111 cffcot.

The nfi have aocustulated Large worktng deporltr f,or rhl,oh
ttrey arc unablc to flnd borrorcn. Thlg Le obvl.ously not t good

ttring frm nfL t a ora polnt of vlcu, and Ln thlg balanaed oontext
ttrey rould bc rurllkcly to operate, unlerr they oould eonpctc on

loan lntsraet or anolllary genrl,oe: wtth bankg. Frotrt a nacro
aontrol ttandpolnt tt hardty matters whether they do or not,
stnoe wltlr a large monotary bage and general paytnsnte balaner
prLvate tranraoton nt ght rr well hold caeh arrctl dl'reotly at
bank depoeltcl no monetary nalfunctiont aro et all llhely to arLlc.

tttrc cyolLcal effsctr prevl.oucly rncntloncd aro hrre nuch nore
deflnl,te , at can be lecn ln Vf f .l/Lr VII .l/2 and Vf I .l/3. Tbc

prtnary Bhara d,ue to the prevl.oue tlrrcc factorr r govortrmnt
gtabLlLatng expendtture on goodc, LnternLttant lnvcs|ncntr and

tlle ef fcat on prlcer, hal been trangmt tted to a reaondary phare

by the effect on household none!, Lncmeg La ttre ontext of tlrc
multlplier r rDd elnoE thls nou hari fecdbaak effcatr through
purohaEcs of consunptLon gooda, output, employnent and hourehold
lnconee, tlrc ompllaated f,ecdbackg of tttc aeoondary pharc arc
well lntomlxed. Thue ths lnlttal rtlmulus to real output bf
lnveetrmnt purohaa€s arscequently, tlrrough thoLr effeot on prl.cal
ancl houaehold erqlendltures, getg Ln nstt on tlre rcoondarf, phaao

which dcpreeeea output. The prosera Le reversd rhcn lnvlrtncnt
demand le gatlsf,ted and prlcee revert to thel.r lwcr level.

f,he prt clng baeLr and thr admlnlstratlve mahanl'rnr vhloh
eet off the prlnary phaae aould all be changed. Governnent

etablllrlng purchaaaa oould be kept up a ltttlc longer aftrr
rrnemploynent har begtur to fall, and unenplolmcnt bsnafl't oould be
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tled nore closely to the actual tlmlng of labour transfers. But
ttrere nay be a ease here for not mahl,ng control rtabtlleatl-on
meaaur€s too autqnaticr arrd leavl.ng some soop€ fox dLgEretion.
ft should also bc racognLged that, however well-l,ntentlonsd and
well-conset ved aontrol lntcrvention can be, Lts practlgal eregutl.on
sannot bG expected to be parfect, and some anonalles nrrgt bc
accepted' In any gaas, whatever Le done, varl,oua sourgea of
untldin€os are bound to appear Ln tho data.

The oortLng baels Ls eaaily dealt wlth J.n ttre nodel. But
there are tryo things worr:h mentlonlng. Flmt, the dt,atl,not!,on
betrreen capltal and current lnputa Ls not ao easy to nrake tn
practLoe aE lt Lg Ln the model. Seoondly, the Beasutr€g used by
the orttrodox teahnLques arG not well-deflned as n€aeurer of
capltal lnput or cepltal aocumulatl,on, and nueh of the trorrble
here oomea frm deflnlng for the urodel a rattrer mora aceuratc
vl'es of the way Ln whLch eapLtal entcrs lnto prodrrctlon. N€ver-
ttrelcsa, tf new eapl.tal lnvestnent Ls to be taken lnto ascount ln
settLng prlcaa, ttre morE or legg rule-of-tlrumb markup nore emonly
usad Ln busl,ness Le euSnrLor r f,rom tie polnt of view of control
rtabl'J'Lratton r to el,ther the orttrodox approaatr or ttre alternative
dlsougaed here.

In general' all thcae prcblems nl.ght bocoms lego lryrortant
If the rate of growttr aoulcl be ralsed to tlre cel,!.l,ng by etrength-
enLng tlre dcnand gtLnulug. But Lhere ls a point to bo oleared up
first. lhs couraa of events irgts been raade ratlrer almple Ln tlrc
rast fcw runc by, among other ttrLngs, the "sl,multanelty" of
actlvl,tl€c.. Tht,g has enabled pricee, wlth ftred rag€ cogtar tc'
remal.n on ttre rhole fairly cteady, and har factlitated LdcntLfic-
atl.on of prbary and eecondary phasee. Ifith varlcd ttntngr, tt
Ls not slear ttrat el"ttrer feature woul.d be retalnedr and tlrls necdr
erarnlnatlon.

Run I

?nl,cet t

In movl,ng to a more oornplex
that sqile productlon perlods wlll

tl,nLng lt has to be reoegrntaed
not flt eractly Lnto aggrcgatl.on
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9.rr,ods, tlrb har to be taten aocount of ln tlre costing basla of
prloing, for rbcrc rork ln progEers hac lncurred prodlrtlotr
erpondtturc but ha! not b6sn ftnlahcd and tak.t to lnvGntor?, lt
voBld not bc lnoludcd ln t.ha aotual produortl output f,tgure. gor
vork Ln progrcr' sould be neaaurcd ln output tcrmr fu not slcar,
but ln ttrc !!,:ed proportioaa structure ursd re oal rechon lt 'i

tinply In proportion to guantltlce of lnputr ueed. tnputs, ln
ttrc nodel, aro oallod for at intsryalr durlng tbe groductloa
p.rlod, aad palrt for at Urc ganc tlne. Itr6 estfuEtad contrlbutton
to output san tbu. be oaloulated oa tJre trrnb.r of inrtalnsatr ln
a prduotlon partoal, and reoordod ar rcrk ln progrcar I ttrlr vc
rball Lncludo Ln tlre dcn@l,nator of tlr. oost ratlo.

Va,tl,attl,ont

Ife ehall rataln the nochanlln! of, lcqusno. I of ruo 7r (1.c.
dtroot oort prlolng rlth a rcncy Lnooe mrltlpltor, I and vrry tho
t{utBgt ovcr four ..qu.Do6!. In thc flrrt rcguanoe, clch tstlvlty
rtll gcasrally bc rohcdulod for a dllfcrent tlne for oaoh .cotor'
and In 3lrbaoqu.ot rogucnoor tlrc sans tlnlng roh.dtrler vtll br
rcarrangsd arctrg aastorg.

llonata,ng ?oUcgt

8@ rtt€[Xrt to rordy an lnadcquat noo.tary bar. rat uadc

ttrrough provldlng Lnorentr to rc.ary€ balansar rhc[ noncy
con trailtr rcr. olroratlBg. ftrlr le analytlcally tha clteot
prodno€d by dlraot t$nraqtl,oas b€wa.n goverrnant (or R.raw.
Bank) aD.l tha tradlng bankr.

tn the enant, thc tLnlng varlatlonr proiluocd Eudr rcrc
pronounaed fluctnatlonr on both real and Don y verltblcr r aad
In gencral output rar bolor that of thc oor-rcrpoadlag 'elulltaacoue'
path of .cquoDoe l, run ?. ?fhc tirr Dg dlffcronarr alto broqht h
oprrat!,ve aonrttrl,ntr duo to varlou! aecondary ctlaotr of thc
ttnlng varlatl,oar. llal or dl,fftoultler arorc for sontrol ln tDo

ldlaatl,f laatlon of prl.nary .ourcot of nalfunotlon, rlnoe ln ttlr
untldy oontert tho bario lndloaton rcr3 no longer rufflcLcntly
alear and infotantlvc on tlrelr ovn. tfo f,lrrt dlrcurr ,cquanoc I
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rEd tlran oonlraro all tlto aoqueneat '

Seqlcnca t t

oneobvioue@n.ogurtnoeof,t}revariedtlnlngsrarttrattlro
proaluotion perloda dlld not tl't ttdttly lnto aEgr'gation gerlodrt

vIII.l,/l vould ln aDy crlo have had a toatt'rcd looh t:Lnca

dllfferont oombltratton' of tsmlnatlng Proiluatloo perlodr ln

dtffGa.st aggrogatlon por!'odr r'rult ln vElatlotr' 
''n 

tlrc 
"t'nt

to wblch outPut ls r'oordqd at trkcl to lnventorl aDa 'o 
rsokon'd

lato aggrogat ousDut tor the pertoit ' ilhlre Yrrlrtloar dld not

prodlroc a dlttuf,banoo la tlre PrlolDg necihanlarn orlng to tlre

lnclurion o! rorh ln Progr.tr in urc ooetlDg barle' g@e hlnt

oft'htglrrcenlnt.boroterenoepolntr,indlg|tl.Dgttro.C
aggrogatlon perlodl ln vhl'ch tbe roarl'nrn nu$or of t€r:nLnatlng

produotlon 9.ato'lt oseurs€d' (in vlxr'1'/1' vrrl'l'/2 aodl vltl'1'/3lr

,hlob .ae not altltdrttoally relrtcd to tlrc uP.Ylngr aad dona-

rrtagr. Auehgrrgh a tLn' 'crLes 
of I'nn"tt'nt by raotorr brr' lot

b.c! oollat d, tro uncoLlatcd data tbo aeroclatlol beac'n Jup'

ln trrd. grloct ln VIII'1'/3 andl tlre oocnrrr nco of lDvGsls'ng t'

qulte aultot. But th3 rctrr|l saut'3 of varlatl'on oan bc rcll&ly

iltablirhcd oDIy on thc baelr of, a dllrcst knovledgc of tlrc oortlnE

barlr of, grlolng '

It nay aPI'car tlrat ttre requl'red cauaal ooancctlon odl'l bo

rgtrbl!.rheil by applylng soPhlstloated 'tatLttlaal 
aaalyllr to uro

tlreserlea.ABitrordtf,flcultyolghtbet.hat'slnocttret''.
tsrics aorv€a only ar cxptranandru r tlre addl'tLonal lntormat:lon

regulred nl'ght aot bo avallable frq Publfuhe<t dat'a to a I'atrtvolt

obrorvllg ccorddrt, anil tt nlght ba only in ths oont..st of,

oontrol tlrat tJro rcqqla'dl I'nfoanatlon can be toqbt andl obtalnod'

Eutr Eort fqnrtant'i1', tho loarob L' Bot f,or a etatlet!'or1

'rrplanratlon" ln tcr:nr of thc relatlve quantltattvc l$'ortrno"

oD av.rag€ r of thc varl'ous f,aotorr lnvolved r a' a batlr tor

ps€dlloglng tuturc novsontt of Ur' oyela ' What we ar€ looklng

lor ll an I'dlcntlf icatlon of UrG rlngular rv'ntr whlolr aan bc

thda to bo aautalli rorponrlbLa for tlra prlnary pharo of tlro

disturbano€g, ln order to provlcle a ballr for cI!'ulnrtlng thr

cyclc. Ehut inttcadl of lrsptng all oontrlbutorY faotor! togcur'a
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rr 'orplanrtey r varl,rbhr, rc rrnt to rap|rata out thore that
oD.arto ar rooo[drry a!.poare. to ttrc t attlatory wcntr r frc tbr
laltlotort onBt. tbqre lvrr. Ccrtalnly *t ahrll rantt, to t td
hor tho rccoadrry teod-begkr olrortt{r, and glvoq tlalr l,atonatt an
thc gtrtlstl,oal analytlr nay be abh to gl,ve ut roc cttlsatr ot
thllr aet qurntttatlvo cflestr. Eat o@t8ot nqulrct Litcattftlng
|nd CotU.Dg dl,r.e$f vlth tbo tnttlatory dlrt[rbraacr lf tb.t lr
rt rll gorlblo.

addLtlonal .osro.. of cycllcrl dtrturbuoc tn tlrc nodcl ooclal
rrlrc lro th,G toLotlon of tj6 aggregrtlon partod ar tic rrbttrr4t
gcrtoil urcd in the ergnnent of ro roaponr. fnwtlonr, at lor
creqrlc lt brr bcro omd u Ut. portod aLt rd,nllg l:hr inom
arlBnt of tho d$rrpd lunortlon. Thur, althoEgh tb. aggrcgatlo
pertoil Lr ar good toa tbe lrqrgore a. rny othcr tn tho oontrrt o!
rr r,mltrnaour' tbtlg1 ltc ulo !n other coBte:ta lt to.. lnaon61rr e

and the cboloa of barc pcrtod nrcdt. er. oara. ta ti. cvrot, tblt
ooarlderatloa dld rEt !or1o!r61y alf,aot run g, lt caa bc reon tro
vIII.Vz rDd vtll.V!, togt th.r rrl,th lalortatlon lro tho oonrtral,atr
(.ot out bald), tlrrt tlre loy levcl of pr€du.rtion n€G olltr rrduord
thc nrltlgllcr oqnlcnt of dorad vh thc qrloyrclFlam
tlbttronr blrt rlro rduo.d tb. rulrDlt o! goodr ro Urrt natrrlrlr
oonrt lstr olrratril !r,o tll to ttD. Blnor tlr.b reatrnril tDr
nultlpltor atteot, ro thrt barta al.F.nal bonrn rcr lportant, Ura
.ff,cst nr to ovtrrludon aay qyoltng ertrlng punly lro obolor
ol lnm D.rlod.

In VIII.{2 tho rclrtlon b.h'cen opfoprat end oonrun
prloar .ugg.rtr a tlErloel .Dbl,lllpr curlct rclatJ,onrtrlp. int tbr
Baharfunr rr. dl,l!ea.at, tb6 oaurrrl ohal,n urnallf tcalro.d tr
Of tbr forn: qtlgl/nEt - g5r!.lg.r lnn6 - erpc1dl,tnp - rgtrt
rlfcot ou prloo frc n!.rcd dcnand oultrf , c of Ur. traooLtad
fon: sonruraa ar.ragl - url'et efleot on pdcna - prodrrtton
rtlnu"lur - @IrloyDDt, vtth or rlttrout a furilbtr rf,lcot otr rrt
rat r. E rc prlo. End -TllotD.nt clf,ootr arl$, ldepudotly ot
t.ob othcr, lra thc \qry lnvor&trt, tbtr dtcotr prlo..
dlr.etly througb 3hr coetlng brrlr ot priol,ng, ead eryfoyuut
dltrcotly through tb. tnlrect cffoct oo pro&rotlon ln thr prtnry
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phaae. In tJre eecondarY Phase,

interrnlxed and it becmes ldle
of course, all the feedbacka arG

to aek whlctr Ls caualng whLah'

Conpanilon ol Scqusneer s

sl.nee tJre d"lffercnt tlml.ngs of produetlon pcrt'odr, varylnE

ovor Boguenoes r affoet the pot nts at which investnent oesur! r ll'd

ttrrough the operctlon of, natertale constraints lron tlne to tlnc

af,fest t;re lcvsls of BroductLon, tho tt-Es pattre of outPut tsnd to

dtf,fer over requances. (cf,. vrrr.L/L, vrrr -L/2' vrrr.L/3 and

VIII .L/4i otfl,ng to tjre lorrer leve1 of output J'n t€guencc 3 a
usanl-datrmn ll,ne tr shownr Lndloatlng ttre relatl.ve porlt'Lon of

harf tlre pure nunber raprGrented ar the daGrn l.Lne ottrenlre
sscd. )

I{rillro all restorg are bottr provtders and usGrs of lntcr
restoral Lnputr, leotora 1 and 3 are relatlvely Eore lnportant

aa provtdcrr tban a3 users of lntermedlate outputs t leotorg 2

and { a3 uretrs rattrer tlran as provl.ders. lrtrl's dl'rtLnctlon beemar

tnlnrtant when ttre nal.n provLd€r5 havc longer produetlon p'arl'ods

tlran uaera, aince r,nventory rr beLng rapldly run dorn drrring tlrc

oonrre of tlrc long produotlon perlodr, whLch muet mako ProduotLoa

rrnpy and nay brlng in naterials congtralntr. lrh€ rcngttr of

produotl.on p.rlode uar€ in ttre ratlo 5 l 16 r 18 r 20. ltlrg cf fcct of

auooatlng ttrece productr.on perl,od Lengthr to dlfferent eretors

s\ror auoossgive ssguencaa dtd not produce gen€rarry orcarout

rErurts cnrtng to tlre Lnterloaking rcratlona betrsen seotore t I'n

B.guenc,o 3, however, bottr rnput-provldrng sectors had tile lortgcr

produotion pcrtods whrre urc uarng rcotorg had ths lhotrter' rt

lr thus not $rrprlelng ttrat internlttcnt naterlalr oonetralnte

and a rogtenrhat lorrsr rate of grovth ocouffed.

The eff,eat of odd smblnatlong of terminatlng lnrl'odr oa

ttro output trsmarlzed ln the tl.rne serlrs l'r obEcrvable I'n

vrrr .l/L $estor 4 has no temj.natlng pertod ln ono out of Gvcr'ar

ten aggregatlon pertodg, and seator 3 har tno I'n one out of cYcry

eLght. strntLEr effeetg oan be seon for other sectors Ln ottrcr

scguanG€g.

Constraints oPsratod as follorr:
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Capltal aonrtraintg are al"noet abrent; ttre low rate of
grortlr produocd gubstantl.al ldle aapltal for much of tttc tlna t

and reLnvaetrnent war only occaglonally naedsd. Labour oonrtralntr
ar@ not unurually aetlve r although at a ht gher leve I of eqlloyncnt
ttre large fluctuatlong ln output would alearly nsoetsltatr nueh

nore frequent tranrforr of labour ttran a more orderly grmttr patlt
at ttre aam avorago level, and tt appears that the tranrfer
tystem would need, in suoh olrernatancec, a eonrldcrablr elcmnt
of antl,alpatory transfer.

In aoguencr 3, tbe gcnErally low growttr BatS axplalnr thc
freguansy of materlalg oonstralntg, but malccr tlrc oparatl.on of
rcn€tarar oonctraints nrrSrrl.slng. Thcgs derlve fron ttrc eftcot
on ttre nonetary baac of dlf fer€nooa betvecn govcrtutcnt reort ptr
and govcrrrnont expendLture. Thc profLtr tar Ls not dLreotly
related to the lsvel of output Ln gcneral, but depends algo on

ttre net, paynentr flora and tlre dlrtrlbutLon of profltr olnoe I
hlgh tax palrnent nay at vell arLgc f,rom htgb profl'tr Ln one

ccctor due to lorral ln anottrer, ar frsr a htgh lavel of produot-
Lon wtttr profl,te more evcnly dlctrtbuted. (lltrs eourt€ of profltr
ls rhown J.n VrII .1/l.l Unenployncnt wa! alro a llttla lonqr ln
requenc€ 3 at a tlme when tax paymcnts wero htgh; ttrc net cf faot
war to reduea the rG.erve balanocs gubrtantlally fron tLE€ to
tiner 80 that the monetary baae whleh LnLtlally would havs
lupported a much hlgher growth path, rat reduoed bclw cvan tbc
amount nece ssary for the lower grortlr path, and ttrus lntroduoed
an addlttonal prlnary aourc€ of a doprorrant to produotion.

The effestg on produation, emBloymcnt and incomer lcad lnto
gecondaq/ effeott, but an obvlous taak of oontrol rould bc to
Lntenrene bcfore tJra mnetary effeets had beom rlgnlfl.oant and

so prevcnt ttre gecondary phaae frqa startl.ng. tltrls oould havr
been done dlreotly elther by lwerlng tba roa.rvG ratt'o otr by

Lncreaclng aatual retcrrvc balancsg.

Hougehotd varLablcs and trade Brl.eer rhown Ln the chart';
for ttre last tlrree ssqluencea lndloate broadly slnllar prttcrrrr
to ttre flrgtt ttre caural Bcquence s are cl,nllar, altlrough tlre
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tlnlng varLatlona Lntroduse a dlffsrent pattern to ttto scaondat:y
phaacl.

lthe dl.sturbed
very large palmentr
rhole they tend to

course of productj.on obvLourly brlngs about
lubalanoss frorn lnrl,od to perLod r but on tho

saneel out bqtwocn geotora Ln ttrc long rllllr
Eouaeholds are generally Ln deflclt except ln ttre laet toqusnoc'
(Cf,. VIII .L/{, VIII .2/1, VIf X .3/a and VrlI .l/4.1 Sinoe Ln

Bequenco 4 the tlro output-provl,dlng ceotorr havc the lhortsr
productlon perLoda, thcra tnay b€ some sonneotlon bettvcgn nomtary
lmbalanoe and ttre tfunc gtructutrG of produatl.on, but rG rhall not
be ablc to follow up that ldca hcre.

Indocd r ro have alrcady purrucd tlrle engul,ry rathcr furtlrer
than wat orl,glnally Lntendadr and tt Ls bassnl,ng tlma to tr& trP.

In tbc nature of tlrc enquLry, whatrvcr golnt wo shoore to rtop
at must lcavc ua wtth a renr6 of unflnl.rhed buaLncl.;, cvcn vhen

a stage Lr rcaohcd at whlch a1t outrtandlng nralfunotlonr aPIDcar

to have been dealt wlth, further dcvelolmonts to extrnd ttts rengG

or to ref,l.ne ttrc dctall murt lntroduso frrrttrer cmpllcationl.
Beforo attcnptlng a eumlng-uB r EotrF fuaillcatt on ought to ba glvrn
of thc llnet on whtch work oan prooeed frm horer lDd what otbsr
naJor malfunotLonr nead to b€ taokled.

Ths nsxt ttcp Ls to rcmove t*ra oyo1l,cal f,ccdbaakr produccd

by ths cortlng basl,r Ln a eontoxt of lrrnpy lnvertmentr and to
produoe a npre orderly .rrrangeucnt for coett ng I'nvoatnant lnto
grioor; ttris ttrcn ralres ttrs guertion of grorth r tnd a revlrLon
of the produetlon targetr ls oalled for. ff tlre problen of, lw
produatLon targetr La nralnly a natter of thcl.r plaoe ln ttrc
demand etlmulua r a sube t!.tute could be found ln a dlrect
autonmous drnranil for goods by governm.tlt r growlng at a ltcady
ratcr Er porrlSly an a&luinlstratLvaly more Praotloabla msttrod.

lf , horevsr, tlrir dtd not Bravcnt ltnttatlonr arlglng out of
metarLals sonstralnts due to low productlon targcttr morG dlrect
Lntenrentlon Ln produatlon plannl,ng sould beoone tnporrlblc to
avold.
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Given that a f,ull enployment rate of grorth were attalnrd
by ral,sLng produotl.on targete and wl.tlrout autonmoul goverrrment

cxpcndlture r tlrls rould bG bound to brl.ng about exoetrst of tar
paynanta over goverrrment expendLtrrre, ri.th oontequent raductlonr
ln tho trcrsrrrr balanaee and progrrcreively Lnsrearl.ng nonatarl'
oomtraLnts. l[ltc feedbaaks opcratlng ar a rceult ol Uti.a nLght
opcrtt€ gutclsly lo as to yleld no DorG tlran a harmhgr nlnor
ayolr at nGar full mplolmentr but re rnlght on tlre othcr hand
f,lnd tbat tho lqract ctfeat of tlrc nonstarl oortralat on
produotion produocd a dwrrturn en the rcal rl,de through th.
cffoct on dcrivcd d;mand, If lrtrlg seeqrdary pharc dsv.lo[Dt too
gut okly r thc nonotary rcrponsa ntght be too rlor to rmcdy thc
problcn. 6 ItrLe 1r rhat appearr to have haXrpenad t n run I r rlrcn
ttrc !.noroafot La rererv€ balansce nade ln rcrttonse to alnedlt
operatlng nonctary sonstratntr dtd not prcvcnt tlrl real do*rrtern.

Ehus thc LnErcaser Ln ths rnonctatT bare rould eLthar hrvc
to bc antl.eipator? or lndcpendcnt of orrrent nonctarlz rtdtcl.
lf,lhc nornal nsthod of insraarlng tho nonetary batc e tt lar al tfic
tortbookr rfc ooDoorned, le by opan nrrkct oSnretlont. llhLr
nlght bc a hrrmlstg uay of doLng ltl the flnanee uarhct ntght
tahc thc gldc cf,fcotr of opGn markct puraharct Ln ltr rtrtdcr
deprndlag trpon horr nuolr lncrcare ln tlre monctary bala had to ba

provtdsdr but ar I genrral nrIc, lt rould be dcrLrabla to ttnd
roms ray ol lncrcsalng benk trelcriyer wLtlrout onterlng tlre gcncral
llnanEc narkst. For exauple, ttre Rcserrre Bant nLght, f,or thl'r
purlloto, cittrcr dcpoel.t fundr on tLne deporlt rlth tlrc tredlag
bankrr or buy a rpooLally dovired lntcrcct-betrlng bond f,rm
then. Thl,s rould rcrtriot thc lnlttal sffect prrrely to thc
monctary bage.

Onec thalc problanr had been ruocclrfully deelt ulthr lt
would ttrcn bc Ilorrlble to Lntroducle tonl of, tJre rtrustural
@dtftsatlonr raguired to lmprovc tlra rGprcsentatlonal adoguacy

of thc nodsl; tJnrc of lnrtioular lnportanse arc rsf{nmcntr in
tlre arodLt mcoharriens and tle deflultl,on of Lntarrratl,onel
trangmirglon nechanl.ane. It nay look at t[ough tlre lattar oould
b€ rnalyrcd ln ttre nodel a! tt stands, rtlrtply by rc-tntor?retlag
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groupi of sectors (ueLng a l"arger nrrrnbar in total of reotorg ) aa
"countrLeen, and romcttrtng of thls bagi.c structure mugt lncvttably
aPPear nhen lnternational transmLssions ar€ dcf,lned.

But on the uton€y eLde there would be a maJor change brought
about by the dl,ffcrence {n nonetary standard and unLt of aocount
between countrl.eg I rlnee thlg lg aocou1lanied by slgnlfiaant
tradl.ng ln thc dmertlo ourraRcl,ee themgelveg r €lcloGlated algo
ulttt Lnternatl.onal capLtal flowe r tlre monctary flowe would acgnl,rc
greater inportano€. Thsy would gLve more polnt to thc lntroduat!.on
of lntereet ratcs I ln gcneral tradtng Ln forel.gn ourrcncle r bctraen
trading banks and central bank have eonrsqu€neGr f,or tlre monetrry
bare r and exohange ratag and ovemeat tradt ng Ln goodc have
conrGquense8 f,or lnternal real and noncy flowt I t5ua ttrc ra-
deflnl,tl,on of th€ transactl.on flows to llnlc foralgn trado to
partlcular domertla nodeg vould rcqulre uuch norG axtcnaive
dcvclopuent of ttrc model.

In an attmpt, to tldy up some of ttre loorc andg left over
frm Ure lact run, the rnodlftsattonr suggcstcd for tbat run bave
becn appllsd and tlre rcsults are brlef ly prasonted.

Run 9

ThB rrodtftoatlona made wers aa follwe:

PnLeing t

Inveetment exprndLture wa! sxsludod, frm the oortLng barl.r
of prLcee I thLe waa not aonllenaated for by increaslng tlrc narhupe,
whlch wers left nnaltcrGd.

I nv enton g t

Target inventory was gLven the rate of, growth of tlrr oo@on
trcndr froru whish lt had prevtouely beEn reduoed.



tlo nttn ng Baa es

Bank resarvea wera freed of thc earller rcrponro to aonrtral,nt!
and lnrtead wcre given the cmon tread rate of growth, aaclgincd
dlrectly to F (CBNK,BNr8). This was to operat€ as a rninlnru, and
any Lnoreare In the rcr6av6 balance abone thlg yar lott uttonohcd.

In the eveot, thcrc nodlflcatlonr olearcdl up thc naJor
probl€os outai.radl,ng e and no algne of nalfunetl,on appeared. llhc
pattsrn of growth varles batfleon thc four aequoner ! due to thlng
dlffcrcncer r but the rcdlf,loatlone workcd egually rell ln all
four sequenoes I it Ls neoeggary to prolcnt only one.

Gl,vcn the inevitablc raggedneel, the grdth path rm rull-
behaved. (XX.L/I.) tsbour oonstralnts oP€rat€d nalnly on rcoount
of the full eryloyuent sltuatlon, although allght unonployncnt
tendod to r€sur. llr.L/z. ) Thlg wat, hou€v.r, falrly prqtly
oorroct d by atablllaatlon pollolea, vhloh In thc qbronee of
other degtablllslng factors uerc able to rork ar dcr!,gncd. lltrc
rparmodlc productl.on brought ln natcrlal. ooa.traintr fro tln to
tLne I thelr cf,fcot ean be !6en on houaahold enpcndltura (Ix.!,/21.

rradc prlcer lattlcd down to a flxed lcvelr rltcr tlrc lnttl,al
perloda, and olearly rcro unaffeotca by tlre vagarloa of output and

Lntattlcnt. (fi.1/3.) It rhould be notad that, vhcr.ar ln a
normrl nodal fj,xed 'equl J.Ib rium " prlocr ar. an autorortla
oonacquatroc, In thls type of, clolad ry!to!I, of llled raga rataa
and flred lnput-output proportl,ona, ln thc rnorr aoqrlloatcd !ead-
baok and tl,Do structurc of, thlg nodel lt l.e by no nea a loregona
oonolwlon that th. ngohanlsmr wLll produoc or allow a oonvarganoa
to oonstant prioer fron an lnitlaL arbi trary prloc v.otor. tlrat
th.rc wotra, lf not "equlllbrlunn prLoes, at leart ln a toLrrbl.
relatlonrhlp Ia rhorn by Ix.1,/5.

The nal or rourc€ of oxSrondlture var bantt ovordratt. (U.f,/a.)
ThlB iE not aurprlrlng, In vlcr of the oxtcnrl,ve avallablllty of
bank credlt dua to thc lnoreaelng nonetary b!to. ft lt olcar Urtt
ths nonctary baee, andl the mnay rtock darl,vcd lron Lncrcarlng
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ov€rdraft, are gutte excesElvci
muoh leas, pardcularly as the
lend rErnalne almost untouohad.

the Byttem sould'nrncge witlr
conELderabls sapaolty of nfl to
But lt reema to be dolng no htm.

The behEvlour of the ryrten aa lt Etande lg nor sultable
f,or our purposol r and tlre stage i.g set for furttrcr rtruotrrral
modtf lsatlonr (alttrough tlrose wtlI bo left to sorlo otlrer oscrtt on
aE far as thlg etudy 1g ooncorned). In addltlon to ttruotural
nodlf tcatlone ' further enquiry Ls nocded lnto tSper of malfunotl.on
not ao far glven attcntLon in Uretr own rlght. lfc ghaX,l lndloatc
brl.efly aonn maJor topLos needing rttrdy.

6,23 Crxen l{nlruncrroxs

The tlo nctctt y 8e6 e r

It 1r clear tbat an lnadequata monotary barc orn brl,ng Ln

nonetary oonetralntg and Bo initLatc a real dornturn, and that
thLe needg antlolpatory correotion to prcvent ttra raoondarlr pharc
of,, deepening depraasl,on from gettlng under way. But lr thcm a
Eenao ln whl.oh a mor6 than adcquate nonctery bare gan ltrcU
congtltutc a soureG of, dLsturbance ragulrlng control Lntervrntlon?

Clearlyl unlesg addltlons to thc money gtoek octour lf a

oonsequense of ttre lnoreaeing nronetary bass, lt lr a nattcr purely
bstueen ttrc trading bankg and the central bank and nalcee no
dlfferono€ to tlre sfstom, tlrere addttt on3 to the rcntry rtook
eannot occur unlegg tsare are crcdt t-worthy borroryarg forttreuing,
xt makes llttlc dlf,ferenoe to the ryetem tf thegc borrororl ltc
rnerely gubrtltutlng bank overdraft for nfl crcdl,tr and f,or the
axtra uonctary bage to make any elgnlfJ,oant dlffcronc€ to
trangastiona aoms of th€ addttlonal bank lcndlng nadc potrtblc
by the enlarged reservea must go to flnance errpcnditurse that
would not othswlsc have been made. In short, lt augt eltfter
ronove an exirt{ng nunetary constralnt, or lt nurt gl.vc riar to
expend,Lture deslrions whLch sten frcxn ttre sxistcnc€ get .e of
credit avallability.
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Xt is easy to t€e how, ln a eituatl,on that 1g already
persistently tnftatlonary, the existenae of ready oredLt nalz
I'teelf pttrnulate speculatl.ve actlvlty, sl.nas ln suoh clrcrrngtanccs
the prospectiva gaLns, fror fl,nanslat or land apcoulatLon , tar
exanple r would be boturd to excaed the oogt of borrolrlng, But
while i:hLs nlght, rell aggravate lnflation already present,l {t
oannot explal'n how tt eould sct off the lnflatlon !,n tJro flnt
place. In Ure absence of, euch an exBlanatl,onr arry lnflattonarlt
etlmulu8 fron an exoessLvc monctary base would bc a gccondary
phace phenonenorr

I n{Latlo nt

By tttls lt€ m€an generally rlatng prl.cea. It rtll urually bc
nes688ary to trace saueal effects ttrrough cxpendl,turea, but alcerly
the fl'rrt ttrlng to looh at Ls tlre naobanl.rm by whlch the prLocr at
whioh goode ar€ aotually sold Ls deterrnLnod. Ife need no nyrtgl,our
austLoacor to explaln thesc. l[ogt goodr are sold wl.ttrout haggtlng
or ehaffering ascordlng to ttre prioe narked on tlre tioketrz and
the gueetion besotses on€ of the basts on whj,sh aellors arr!.vc at
the prl,oee ttrey ll,gt. Xn ruoat oaaeg thlg w111 be bared on a oort
plus markup allowaace as Ln thc rrrodel. lfhl"e lead; guttc cartly to
the analyslc of lnflation ttrrough exarn!.nlng tlrc conllonontr of
prtoee.

Ithere are trro obvlous cag€s whero thE prl,oe-retting exarolrc
It'self nay bG a prl"nary Eourse of dlaturbanee. llhero omPloycrr
arE offerLng much hlgher ttran award rates Ln ordar to tonpt hcy
men f,ron other firms Ln a ti:ne of labour ahorta$le r tlrig !.a olcarly
a prlnary source. (Apparent, for example, Ln ttre vaqf htgh ratce
that Bom€ bulldern have baan of,ferlng f,or oarpentcrg and bloc}-
tayere. ) l$to coet effeot Ls gul.ta dj.rest, and ttrerc nry ba a
oeoondary eff,eot on oonsunor demand as r,rall. rfage rltcr rerultlng
fron employcr-unl,,on negotlatlon have a prrallal effcct.

On ttre const&or denand e1de, ttrc presrure of
eonveyed tlrrougb ttre eonrrmer arqlcnditnrer, whioh
polnt of vl,rr lnoraacc galos recedptc and deplete

doand 1r
frm tha aellcrte
lnventoraf . 5o
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far i.n the model wG have looked at thl,e purely frour the pol.nt of
vLew ot Lnventor']z; but tJrere Ls no reagon why a sellcr, faoed
wlth rapl,dly Lncreaging ealer, ml.ght not rcrpond by raJ-olng hl,r
markup aB well aE by t ncreaal.ng hle ordere or blr productlon

A cost-pueh effeot l,nl,tLatod by Lnersared Lqlort priaer
needs exanl.nlng r &nd would provLde a useful bagLr on whl,.oh to
begLn an e:caminatlon of wage-prl.oe apiralc. &rt thle rcgulrcr
tlre J.ntreduction of a forelgn trade geator r and rlnee Eany

lnflatlonary problems aro asgocla@d tn sone nay or anotlrcr vltb
balanec of payucnte problenr r a fuII enqulry Lnto lnf latLon would
have to be defemed untll the rtrustural modtfloatlons had baen
made.

I nttnndtl,onal ?agnentt lnbalanee^ t

lFheee obvlously would have to be gLven naJor attentl,oDr ,[hc

structural nodtftcatl,ona requLrcd would be v€ry extensLve on thc
nonetary slde, einoe t-he tntroduotlon of tradlng Ln outrrtnol.rr
would brlng Ln perrrasive oorpllcatlonr, and ought to be acrooLatcd
wl,ttr the deflnltLon of intcrest rates and caBltal funde narlclts,

target for Lnvantory replaeement.
uag€-prlse spLral, oost and sales
8lnllarly r c slackcnJ.ng of dcnand
in order to clear unaol.d stock.

Thogc dcvclopmenta lie Ln

wlll nercly rum up on rhere

In ttre eecondary phace of, ttre
ef fcstg are lnterruJ.xGd.

nnlght result Ln reduoGd markuPe

the future,
re have got

and for tlre preacnt
ao far.



CIIAPTER 7

A SUI'llYll tlG t UP

The undErtdslng at the outrct o.f, tblr rtncly raa to at?rryt
to dlagnosc ths dgflolenolce of r partloular area of esonql,o
tbcor1l, and to develop a oounc of traatrncat f,or tlrore
dctlolonslcs. Thr dl,agnorlr her blrn ompletcd rnd tJm ladl.oetcd
oourl. o! traatmcnt carrlad as far ar tt oan bc carrlcd rtllbln
ttre !sop. of ttrb rtudyt rt tlrJ.s polnt vs rcvLcw progrcrt ro fltr'
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7.L REVIEW OF THE COURSE OF THE ENOUIRY

7,LL Tne Concepru,AL Bns ls

In aPproaohlng the taak of flnding out rrhy the analyrl,r of
naoroeoonml,o nonrtary ryeteme hac so mrloh dtfftaulty ln nahlng
contaot wlth problemr of practleal lnportanoe Ln tlre bohavlour
of euoh ayetema, and rhy tt har auoh dublour etatur ra "aol.on€t'r
we found tt necetsary to oast around for tdear not urually gtvcn
nuoh attentlon by tlre naJorJ.ty of praotl,alng econmLsts.I I{e thcn
tsled to apply thorc Ldcag ln tlre examlnation of tonc fundenental
oonecptuallratlong ln monetary ttrgory r rB a rcrult of rhl.oh rG
oonoluded ttret the root of tlra trorrble lLer ln tlre f,ollwlng
olraraotcrl.ttlos r

(al Thc oomon conoeptual rtruotura of maoro-nonctary thoorTr
J.r not even dcllned f,or tlroee trangaotlonr proscrrGr whlsh lie et
tlre heart of ttre guaett.ons to whl,ch eaononl,rts addreer tlrcmrelvll.
Vory often it cannot be decl.dad whethcr a partloular dLsausrl,on lg
about non€y or about goode r aDd frcguently ono eannot help tdrlntlng
that tltc autlror hlnrclf ls rurolear about which hc maana to dt loult.

(b) ,nhc paradl.gm govcrnlng the fomulatl,on of proposl.tions
Ln eosnolo ttreory proterLbos theLr enbodlnent Ln a forual;lttJ.o
structuro, whLsh bosmer Lncrgaslngly devoJ.d of ramantle oontrnt
as tt boesrcg elaborated. sanatlon for thl.s nrlght bc found ln tie
poelttvlrt paradigrm of ttrcory gtructure, but only tf aortaln ottrcr
rcqulrmentr ar6 Det.

(s) Thc rtnroturc whloh ttre porttivt rt paradlgrn roqulret t
rell-formed theory to have, ln whLch tlrs propoBLtl,onal aaloulue
ls fomally eeparata from ttre durraln of obserfl/ation and exgnrlenoe,
has as an lndlapenrable con[ronent the ruleg of corrotpondoncc or
lnterTretatlon r tlrase mcdl,ate between ttre deduetJonl and ttrc
cxpert ence r B€r\dng both to make ronsG of the propositl,ong of, ttrc
theory and to defl.ne what lt ls that ie to be ncatured, l,l. holr

nunbcrg are to be geleotcd for i.nsertl,on as valuer Ln varlabler
of ttre ttreory. T{l,thout ttreee ruleg, there lr no barie for
tranglatlon betveen the trro modcg.



315 ,

(d) As on€ rosu1t of thls lack r tlre eeonoml,c Baradlqm fallg
to provlde arltarl.a for decLdl.ng whlch numberg are valldly Lnrerted
aB valueg of ttre varlables of the ttreorl, and thug oannot rpeel,fy
whteh sat of obgerivatLons would refute any partlaular hypottreslg
under tegt.

(e) As another result of thie lack, pollcy conolustonr tEnd
to be deduccd dlrectly from ttre formal modelg wt ttrout boneftt of,

any definl,te crLteria whLoh would enablc tha conclueLons from tlro
rigtdly clrcunrcrlbed context of ttra model to be rnodtfied to as to
account for dlvergcnccs of the dqnaln of, appllcabtltty frm the
conditions rpecl,fied Ln the model from whlch tlre ttreoretleal
ooncluslons havc been drawn. When the formal modelg asgert that
the eystenr ls Ln equlllbrLun, ttrat tt ls free fron cxternal
disturbanoer and ttrat certaln things ar6 hold constanrt, and tha
pollci,es have to be applied in contextr in whl,ch none at tlrosc
agaertlonc holds r one of tffo thlnga nust haptrnnl elther the poltay
conalugl.ons ara leglttmately drawn from the axl,orng of the nodel,
in which case ttrey can have no bcarl.ng on thc aotrral eituatl-onr or
the polJ.cy oonolug iong ar€ intuLtinely orlented to ttre aatuel
problem, ln vhlch oase ttrey cannot br legltfteatcly deduced fron
the axlmg of ttre model and tlre theoretl,cal argulent bcomos
Lrrelevcnt7 - mer3 wl.ndm-dregeing.

(f) lilhtle a frrrther artlculatl.on of the aocepted esonmlc
paradlgrm Bo that tt cam€ closer to meetlnE tho requlrewrntg of tttc
gtruature prontded by the poeltlvlst paradl,grm eould do nush to
Lmprove the gtate of the art, lt la not elcar ttrat nuoh of tbs
praaent ttrcoretLeal gtruoture of maoroeconomlcg could gunrl.ve the
rcguired nodtftcatLonr or ttrat ttre posltlvl.st gtruoture ltralf ls
fully gatLsfaotory ar a franmork for eoonomi.c theorJ.€3. llayek
(196{) hae rat}rer convlnol.ngLy argrued ttrat the cmpler phenmena

charactaristLc of the sosial scLencee oannot be su€tcotefully norked
Lnto ttrLs hypothetieo-deductlve method r and ttre argrnent of 1. 3

above suggests tbat thE formal dlgtl,natl.on betweon dcduatLon and

obgewati,on nay be mietaken.

(g) We have attrl.buted the aurrent state of affalrg
eoonmLc theory to prcmature axlonratl,eatlon r whoso ef feot

1n

on
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eson@la nethod hae been to encourage , Li not to lmpoee 1 E

profeegional somltroent to black boxl.gm.

In thc ltght of thls dlagmorig r a oourre of, trcatment urr
baaad upon the necd to mdtf,y ttre exlrtlng ltru.rture of, magto-
nonetary th.o4' ln order to meet tlrc trro naJor requl,rCt[antr
auggeeted by (a) andl (c), which requlrod urr (f) to place tho
ooncspt of r 'rtraDraotLoa" at the herrt ol tha analyllr in rsoh
a say tiat lt rould alraya be cloar rhathcr r. rare rpeaklng
of noney or of gooda, and that ea should bs ebl6 to analyrc lo
a dlreot ray the rorklng of tlrc nonatary nExu., and (tti to att4qtt
to provldlG lntarprctrtLve ruL6 a f,or tho:e parte of thc forneltrt
theory oarried over lnto the noditled ttrusturo. Ehlt vc dercrlbcd
a! an attcEpt to open up the blaak boxes, l.e. to conatrqot fro!
thm trantlucld bonar by provldlng tlrclr lntarnal ncohanlmr. S

Aft€r 9or invertlgatlon upon thero lln$, lt baorn nes.r.rry
to dsal rtlth otber probl.nr tbat progreaalvoly aroaa, ln part!'ouhr
thc a lcm.at of tLne nceded nuqh norc oaro, anal tbe tleflnltlosr of
the rcaL or goodr rldc of th€ ry6te needcd ahaqpnlng. At flrlt
tbc Lnvertlgatlon bad been ftdt€rl !n lntent to opealng uP tb.
erlsti,ng blaok bo:oc of nacro-rmn.tary thcory, 1... to llaldng ql
th6lr Input and output tor'otnrlB by lnternal naohanlrnr cxprctrcd
ln the traD3actlons flowr. ultlnatsly lt b€crno appar.nt tlut tlr.
fornall,st atruoture t slrt d thlr dcvelopnont r ohl,.tly bgstu|. ar
the Lnternal trrDsnlatl,on nechanlsmr beoan bett ! d.flmil aloubt

lnorearLngly aroso about tho rtatus o! thr lapu! and ouqtBt tlrnl'nalr
of the tradtttonal blaok boxee r flnally lt becrm clcar that, rathcr
than trylng to provldo lntornal neohanlcur ooDneotlDg tbo lnput andl

output tordnals 'g!,ycn' by the cxlstlng tlrsory ' re rbould bl trytag
to work f,ron tha opposlte dlraatlon, 1.e. to rlnaLly the tatstrotlotr
prooalasa firrt, tben to develop lntanstLons rnd tranrnlrllon llar
wlthl,n tha rystcm, aad flnally to look for oonvcnl.rt Polntr .t
whl,ch to plaoa J,nput rld output tcrninalr dcvlged for nro .Ln

ucroeoononlo analyrla. lhla Lnvolvsd golng baok to tbo bcglnnlng
and rtartlng agaln; the r6rultr of tble frerh ttaat arc obodlcd
in chagt.$ 3 and l.
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onae the structure set out ln those ahapters had been
expralrcd Ln a rorklng rl.mulatl,on mod.I, the tno ualo Jobr oould
be put ln hand. tba fIlst lnvolved explorlng ttrc lntarnodal llowr
dJ.reotly rather than att€mptlng to daduce theLr behavlour eohly
fr* eventa Lnternal to thc lndlvldual nodat or fro tha prolrrtlrr
of maoroesonmio aysterna of peeudo-reduoed-foro equatlonr I th!.r
hrd to bo don ln a oontoxt Ln whlch tha logloally tnplloll cflootr
of eny oventa lntrodused wrre allovad to ovcrrldc aay oetcrlr
patlbur eondltiona attanptod. The eeoond raqulrcd looklng at
varlous uayr of rcoording, cumar!,el,ng aDd pre.onting tnforrutLon
fro t.he operatl,on of thc systom ln a autttoicntly condcarcd vay
f,or lt to br road!.ly oonprehenslble ar a rchcurc o.f, the grou
bohavl,osr ol th€ .yatG!, whlle trylng to nalntaln oDough aontrct
vlth the dstalla to provJ.de iourcer of, erplanatlon.

In ohaptcr 5 wc rectrletcd att ntion to ttrc slotdl prl,vatc
Econony. Once th. cono€Irtual barlr of the Rl,crrdo-Wa1ruhn rral
exohangr equlllbrluu had bcan abandonod, and rlth lt tbe taith
that ttra acturl attclnncnt of th!.r equlltbrlru rould bo areurad
by the operrtlon of, thc lnvlalble hancl of th. narket!, tr.o gutr.tlont
aroa.: shat could be galdl to doslgnat a 'tatl,llactory. rtata ot
affaln tsardr nhLch tlre lnternal hdaortatl,o nrohanl.gnt of, ttrc
narketr ought to ooDduae? And what oonr.qEant oonrtrar,nt. on
bohavlour rould, ln thc h]Ztrrotherired ab.eno6 o! govornnent lntar-
vcntlon, havo to be impoaed by tho narkct pDoosrret thm..lvct?

A ooDo.pt of nnonGtary equi llbrLru' oould be dleflned Ln a
statls qont xt, although 6vGn th6n lt gocned to lnpore rathrr
on€rou. rortrlotl.ons on thc nerhet dotemlnrtlon of prlcct I ln a
dymmlc oont :rt lt bocana mucb harder to deflne, although tbc
grosr inbahnoec which tendad to appaar tn the paldsntr florr vorc
co obvlour tiat a formal deflnltlon rar not aacded, lln€c !o
genclble tlefl,nttlon oould hsve eneoprrrcd thc gl,tuatt on geaerally
arlrlng ln the carlLer rrurc. We dlldl f,lnd a ura for the t rr
'llquldl,tyt ln tbc nloro lenge 66t out (oa p. l1l abovc L and
lt nay rarvo ar a rough ahorthandl for dcrortblng tht lttte of tha
f,lnanoe etock variablcr ln tlro lndlvtilual nodal conflguratl,oar.
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Monatarlr and rcal oonstralnt. r€re not deflncd al aotlnql
on th6 syrtsa-aa-a-shole, glnae tlrl,s would be neanlnglear ln
terms of aotual econolo acttvity, but operated on lndlviduel
transactort so ttrat any offect on the gro:r behavlour of thc
syr tsm of tbe Lnpaot of oonatrainta on lrErtloular trantastoa.
arors fro cffootr tranrnl,tted through tlrc rystclr by th. tratrtaot-
lon flouc. carteln bounds to mrrk3t behavl.our ncedcd to bc
lntroduced to prev€nt thc olroratlon of oonrtra,lntr f,rco oaurlng
a dornturn anding ln total cearatlon of all aotLvLty, and UrIg
Led to the doveloprcnt of tlre lloori thur the raal rldc of, tbe
econdy b€oam6 subjsct to thc oelllngs and floor rhloh totctb.r
provl.d€d a broail oorrl,dor wlthln wht ch the othenriac lrrcgrler
path of aatlvlty oould, i-n genaral, bc held.

Tho Lntrodluctl.on of fecd-baohs batweon tlre noncy and roal
ridtes of aotlvlty brouglrt ln furthcr dcgtablllalng affcotl, and

lt baoarns lnoraarlngly clear that tlre dlLfftoultl€r of gcttlag
a prlvatc narkot ooonony under total laLeecg fa!.re to prartdr
an orderly path of gronth at or nclr full employnont r.tr6 bcomLng
.gv€re. and thur t4poo tng r.rtrilotlone on lndlvldlual bahtttlour
that a oonglderatLon of tha requlalte lnfor:nat'lon tlorr rlona
sugEaatad would bc bryond thc abtllty of rurrogulatod Prlvat
narkotB to enforo6. Wc thsrefore abandoncd tlr. attsPt to
repret.nt the unrogulatsd narkat eoon@y ac able to rolva lte orn
problcmr and tlrus attaln both lndll'vldual and tcnoral tgulllbrile
rolcly through the hqnaoetatlc raachanlm'a oporatlng ln ltr wn
urkcta, aDd turned our attentlon to the role of control Lntor-
vention !n raourlng order in | loark€t ooonony.

Tbla rr8 approachod in ohaptar 6 through a " troublr-rhootlng "
aBproaoh to control, ln rhl,oh lntcrventlon to achlcve ucroeconorlo
stablltty wac und€rtaken ln responss to the preeonca of or a rernlng
of am spcolf,lo ulf,unatLon. Thl! lsdl to r oonv.rql.noc of thc
three notlong of: cqulllbrla ln the goodr and Eoney Dark t.,
g.nsrr1 nasroaoonoulc ctablltty, and cpoo!'fls oriterla for oontrol
lntcnrentlon, u!,on the almple oporatlonrl ldea o! the ldlcntlfloat-
lon of, aotua I or lInpendLng nalfunatlon. ?ro thk davclopcd the
tark of, reparating out varlous broad t!4'es of nalfunctl'on ' aad
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for any glven malfunctLon the tark of separati.ng prtnary frqn
eeeondary phacce. We have attaehed lmportance to tha ldentl.flo-
atl.on of prlnary phasce r oD the grounde that ln ttre ceoondary
phare the feed-back effectg are completely lnterml,xcd vlttr
eecondary dirturbancsg arlrlng through the syatcm, and tlre
cltuatlon has baaome too unaettlcd for lndlvldual cffeota to bc
meaningfully soparated out.

IhJ,e ralgcg three quertJ,onr:

(al There appcatr., on thc facc ol lt, to b. an lnoonrktcnoy
b€ ttt.cn the orlglnal theoretical porltion takcn Ln ohapter 3, ln
rhl,oh seonole evcnta were regardsd ar the r.lultant of all that
had gonc bcfore, r:rprerecd wlthln tho llD!.t6d tlnc-apan o!
practlcal lnt6r.rt to coonolsts ar th6 unborrnded trantrotlons
flov, and ttrc ldca lntroduocd ln chaptar 6 of 'prlnary" oaurer of
dl,rturbanoo. Non, lf, se rore att€nptl.trg, vlthln thc rcrr fuLllar
hl?ottrctloo-dcduetlvc f,ramcrortr, to deducc thr total brhavlour of
tln .ytt u fro the flnt prlnclple: of lta organlratlon snbodlrd
ln thc arl@r, th€ac o.rtalnly would ba a forual laoonrlrtcnoy Lf
vG rsrc to Lntroducc lnto tlr. dcductlve raqu6noa a ogrlllatl toutrea'
lot montLonGd Ln or dcduaLblc from the ari.onr fro vhlch rc rtartcd.

But ttrat lc not rhat rG are taylng to do at all. wlthta the
"troublo-rhootlngo approach to oontrol, Lntcrventlon bosml
nooG.lary bcorua€ of ror Lnterruption to a sylt€rtr whloh hrd
grcvlourly beon olrGartlng ratkf,actorlly. t In grncral, r. oan
urually know guj,tc dlreatly Uut 9,1$$g l,! wrong, ther. tc
nccd more fornal ruleg f,or guidanee Ls Ln movLng frm thc gen€ral
lmpreael,on to speclflc rtatcm€nts of what lg rrong, and rhat nccdr
to be done about Lt, llhug ttrc separatlon botwccn prtmary and

secondary phas€s 1g flrgt a matter of partl,oularLatng ttre troubls
by traelng lt baok to a tlme when ttrc rnl,gbehavl,our bcgan r end

scaond a nattsr of llnding a us€ful poLnt at whlch oontrol nty
bo applled I ttrus lt beoonae , not anottrcr "agltunption' lnuEglcd
ln to rupply a need durLng the courEc of a deduotLve rnalyttr,
but ctmply a way of ftndlng a polnt d'tggu! for t*rc opcratl.on at,

oontrol.
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Once the prlmary phase has been Ldentlfled. lt providea
a ueeful starting poLnt for the analyeis of the succeeding chal,na
of causation which provlde an explanatLon of the partlaular
behavLour, rrot f,rm the beglnnlng of tirse, but nerel.y froru the
beglnning of, the perlod of the dlgturbance Ln whLah Tre are
interested.

(b) By ttrc tlne the secondary phlre has got und6r way andl

her bcgrun to overrl,ds the primary phrae, l. it not too lata to
go baoh to the prtroary pbase to coffcot the orlgl,oal gource of
ttro troubl€? md,s nay In faat b€ the case; but alraat fron thc
contributlon of an analyaLs of prlnary pbarea to a gtcueral
undaretanding of ttre 6yBten, therg are rpccifl,c roaso!3 nhy tt
1r rorth yhlle to tclantlfy t}em. tD th. fl,ret placcr the prlnatl
phase nlght Ltr€l,f be a rocurrlng phenoocnon (ar for cranple tbat
producad by lungy lnv.B@nt ln tlre oont xt of rune 7 and 8l , and
when It bar bern idsntlf,ied lt etrould tlrcn ba por sl,ble to e llaLnatr
it, and wtt*r lt th6 attendant s€gondrry pharc, the next tlnc tt
ooonrr (ae ruggeetecl by run 9).

In tbo rsoond plase, a proper under.tandlnE of ttre rayt
ln whl,ch prlrary phaaes bagin mlght porDj.t oontrol to antlolpate
then anil ollnlnato thsu or rtducc tlro lthcllJrood of tlelr ooouulng.
A deft nltr f,oru to tlre vhola problcnr lr glvan by tlr. Eaae of
opsrating noDetrry oonrtraints on produotlon. Ia th. Drtnarlz
phare, tlrair J.npaot roduo€r produatio! antl qtloyncnt, and fu
tran.ul,tted to th. .eaoadary phare through tho lallLag ofl of,
dorlvcdl dGqnds fo! lnputs on the real al,de, and consunsr droandr
f,all.lng ar a rerult of rsduood inomc on the rcney rLde. It Lt
too lat€ rh.n tbe recondary phas6 LB under wey to coracot Brttcra
by Lncrcaring tha noDo tary bace, al runr 7 and 8 euggcrtrd, rhoe
ncitlrcr derlved lnputa dsands nor conrlsar deoand oan b. al!.r.otly
rcvlvrd by the nonetary barc ltrelf. tho only ray to ilcal vlth
Uro gaobl€n ls el,thcr by vcry prorpt aotlon on thc rcnatary bero
or poliolee to eli.rr:lnate tnonctary oonttraints by cnrurlng a
steady growth Ln tlre nonctary base.

It la true, of couras, that sono prlmffiy phascs nlght be

set ln motlon by oxternal ovents beyond ttre control of thq tysten,
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and tlrese would have to ba aecepted. But tt must be rernembered
tJrat tbey will ' in the f irst Lnstanoe, af,fect partleular
traneactore; thus there will be a dlstlnguj.ahable prlmary phare,
before tJro gerreral dlaturbancca of, tlre eaoondara' phaee are
transrnlttcd from thoge fLrgt af fect€d, and tt ntght be porrLblc
to operate on that. t{G eannot tell at thls pol,nt.

(o) TbE approaoh ln genoral replaoea tlre technlque of
ldentLfytng the relatl,ve quantttatlve effoote of all oontrlbqtorlf
factora oporatlng togother by a teohnlque of tracing ttre operatl,on
of, oausal shalns ttrrough tfune. Thie Lmpores rather onerout
infomatlon probleme on control, altJrough thore atre by Ro naan!
al oneroua as thoae t mposed by the RLsardo-Walrarl.an francrort
on privete transaoton. [!e shall conslder Ln 7.2 belou tbc
problm of infornatLonal requlrenentr.

As an al.d Ln devaloplng ttre Eono€ptual structrrre, se hava
made u;c of ntnerloal rimulatlonr and it Ls tt-ma to look agal,n
Nt the relstlonshlp betrreen ttre nunber manipulatlonr and the
ooncepta of csonmlct.

7,L2 Tne Numen I cAL S tmuuarr oif

In obaptars 5 and 6 ra have reported a nrmber of numer{aal
oxeraises eaoh of rhl,oh began wittr the dlscugaLon of a prevlour
run, and ln tlre light of ttrat discugal,on evolving furtler
Eodlfioatlons of tlre programe, whLch waa tlren ruu again and
to provLded ttre etartt ng poLnt for tJre ncxt diasugsl.on. Thr
regultg ar6 exanined in tJre follwlng way.

Af ter a brosd ouav€y of ttre raw outButl l. €. ttre graphlcal
Pres€ntati,on of ttre EurilxlrLrat,Lonr collated durJ,ng tlre runnl,ng
of, the prograqu?s r drr erplanandum l.e set up by oonpaElng tltc
behavLour of dLf,fcrent varLatlons wtth one anotlcr, ln tams of
sout| preconseived notione of satiefaotory behaviour, arprqmcd
Ln tarnr of levels and ratee of grwth of output, erqrlolmentl
hougehoLd lncome and cxpcndlturc, and grlcee. AD explanatton
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for discrepanoles and for what, by
prsoonaeived i.deas, are taken to tre
then eought Ln terms of the internal
mcshanlsmg through whleh one part of
another, and whLoh therefore provldc

o@lpartson wll*r ttre eet of
unsatlsfactory faaturer t Le
structnre of tranamlsgton
the systen relatsg to
a kcy to tlrc eausal chal,nr.

Purely aa a collestion of !.nvestigatl.ona Lnto the nr.marl,cal
eimuratLon aa suah thls work would be otloge; ttre eLuulatLon
nerely derives ons eet of ntrmbere by elsrnantary o1reratLonr on
anottrer set of nrmberg arbLtrartty (though not randwrty! tclsoted
and input to the sinulatlon. All that would thus be n€oerraryr
would be to present the pr!.nted, output ar the "explananduilo, and
the progranme ltgtlag as the "explanana".{ The qusstlon lr, thcnr
nhat revelatlone the construetLon and axanlnation of, such nnmbcr
patterns have for us tn terms of aotual cconmlc tysteru.

In settLng up an algorithm to produoe ccrtaln num.ber patternr
YG etarted from the ldoa ttrat economLc aetivlty !,ttelf, ln onc
of l,ts arpeote, acts to produce nrmbers ln various relatl.oerr
and that for various perronal purpos€B r as of earnLng a ltvl,ng,
running a busLnesg 1 ehc.1 tt Ls frequently usef,ul, by conduotlng
furttrer numerieal operatLons on saleotcd arrbeetg of t6cac nrnbcrr,
to €tonatruct ntubcr pattcrnr whlah entcr Lnto our thtnhtng about
what har happcned and what rr€ are to do next. Tho s€mnntlo
intarpretatlons attached to thc nrmbers Ln the couruG of dt gsurulon
of ttre llmulatLon exercl,s€s are a ltnk betneen the ntrnbsr pettrrnr
producerl by ttre sLnulatj.on and tjre nunber pattarns gonorat€d ln
the sourae of, aatEal esonomlc transactl,ons. Thcy serva to tdanttfy
certaln subeets of numbers of the sort prodrred by an eoonmio
eyrtem Ln tlre oourae of its operatlon.

Sono manifeatatione of esonoual.e aatLvlty oonal.at Ln aotualtty
of nrrmeriaal oporatl.ons i sumc of mon€y and quantl.tLeg of goodr
are nuuberg rhLsh etand Ln ttre sam€ rclatJ.on to t:ansactl,oni Ln
aotuaLity as numbers in tlre elmuJ'atl.on labellad "suns oI nronay.
and "quantltlee of goodsn stand to the theoretlcal trm
"ttrangaot.tonr". Thug alttrough we have repudLatcd tha Ldqa that
aotual economl,ee cten or do act as an algorl.thn to golve ttra
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I{alrarl.an or any otlrer equatlon syatem of ttrl blaak bor ttrrort Ql t

that ttre transaotLon aspect of eeonoml.o actl.vlty carr be valldly
r€presented as a numerLcal structure thcre can be no guertloll.
ft la therefore meanJ.ngful to represent the gtructurc of
trangactl.on flows occurrlng ln econmle actlvlty Ln temr ol a

numerlcal stnrcture whoee modular oomponent is a ntrsngaotlon"

aE defined for ttre elraui.atlon. Whetlrer tha partleular numerical
strustur€E produoed by the sinulatlon are "realLEt!.ao 1g I matter
of the extent to whleh thelr form Lg leonor"1lh!.c wlth tlre ntnerioal
struotureg of actual transactLon flowg.

Thl.e w€ have attampted to aehLeve , not by cdnparlng the
number patterne of the el.mulatlon wLth correspondlng ntnber
patterns produoed by aetual events, but by trylng more dlreatly
to achleve a conformlty batveen ttre eLnulatLon aDd actuallty
ln respect of the way tn whtch the nrmerl,eal rtruoturcg aro butlt
up frm the nodular edlponcnt of a traneaatl,on. We havo thcrcfore
glvan attentLon r Dot to ttre guortLon of what partloular nrmcrLsal
gtructureE are Ln faot obe arvable, but to ttre guestlon of hor
suoh nunerlsal strusturcs are produeed.

If thle ba grranted, the proocra of then foml-ng Ldocr about
wlrloh number patterrrs most usefully, Judged by the Praoonccptlonr
froa whleh lrs started, opl,tornise thc total outoottc of thc oourfa
of Lndlvldrral slnulated trangaetLong, ia a way also of fotmlng
Ldeas about whl.oh aggrogated nunber pattarnt would pcrfom a

sLml,lar servLba for u6 Ln the obsenratLon of aotual seonmlo
Bystemg. The proeeas of fomlng tdea; about whlch partlcular
nunerLcal operatl"ons can be lnscrted into the eLrnulatcd lyato
ln order to remove or to modlfy certal.n pattern relatl.onr tr
slnLlarly a way of fonnlng Ldeag about what neshani.smr or bounds

would be neeassarfr or helpful Ln the control of aotual. coonmlc
eyatems. The ertent to whlah euoh ideae oan valtdly be oxtended

to actr.lal tranaastlon eystems Ls agaLn a functJ,on of th€ e:tant
to whlch aetrral traneaetlon prooesses are valldly representcd in
the sl.nulatton nodel.
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lltrus ttre gueatlon of the "relevanoe of the nodelo radusel

to two crLterLa: (r) the extent to whLch thc olrerattve proosslGa

governlng the tranaactLon flors conform to ttrogo of the eoonomy

Ln questl,ont ttrLs ralsee the queatl,on of nttre olaes of phenmcnl

whlch lt lE l.ntended to explalno r whl.ch doec not beoome undocLdable

as lt doeg 1n blask box thcorloo r rlnse ttre nattrre of the trans-
astlon proc6sre3 in any partlcular econmy lg oPcn to dlreot
ooamcrng€Rr6 obgonratlonl S (J"1) t}re cxtent to vhLch tlre praotLgal'

control or pollcy problem lr etqrresalble wlthln ttre dcflned
trangact!,on procesres of the modeli sinae ttre tetmr ured in tha

lnterpreted nodel to speolf,y malfunctlong, to analyrc thel'r prlmary

and aecondaq, phasca r rnd to ldentt f,y ttre rrndsrlylng caural chal'nr,

and tlre terrnr ugad lnltlally to descrlbe ttre problenr tre tcrns

of tfre same 1angnagor no tranrlatlon from ordLnarlt lnto fomal
Langrqage Lg neo6aaary, fhe task of expresglng the Problsn ln
detal.ls of the trantaatlon flows afforde opportunLtlcr botlt ol
controlllng the prcolelon of ttre lnltlal formulatlon of tlre
problen and of ohcaking ttre nrodel I g aultabtltty for handllng tlrc
problem.

Sme problenr, of oourse, lt would not bc ablc to handlc t

GvGn aftqr extenslvs development, Tha l.golatlon of problcnnr

wLth whl.oh tt could dcal le donc dlrectly by aeeertal'nlng rhcther
ttrey arc exprecglble wtthl,n the transaotlon mechanllns doflned

(alttrough tt oould not be atalmEd that ttrlg ellnlnates all elcment

of JrrdgGment). At prelent, the model haa not been ertended far
enough to do nor€ than develop and lndisato a partloular tcohnLquo

of analyrlg, and at thle pol.nt tt oan deal only wlth a ltstted
and crude ret of problems I lta further artl,eul,atl'on lg tlrur a

natter of extcndlng ttre range and fineness of, the probles' rhloh

can be GxpresrOd Ln tlro transaetiOn nsOhanLtml.

7 ,LS Tecnn louEs oF Aualvs t s

The hypothetl.co-deductLve teohntgua of analyel,r plaecr prlne

lnportance on ttrs formulatlon of the problem I'n an artmatlo
f,ranework Ln order to alrLve by mathematloal dedustl'on at an
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answetr (a "oonclugion" or a "hypothesl,s " ) as a logloaIly neoclaary
conaegucnce of the axiomE. The teohnl,gue of Lnvestigation and

explanatLon developed here departs frqr ttrat metlrod ln two naJor
ways -

(f ) The axLmatla approaoh rcgulrea that all that le knovn
(and knonn to be relEvant) about ttre f leld of enqut ry hae to bc

erpresgcd ln the lnLtlal axi.oure tf ttrs pro's€st of logloal
dcduotlon is to bc valldly sarrl.ed out. Tho non-axlmatlo
approach doea not attenpt thl.e , for ttrree reesong s

(al The sorrectlon of malfunctlonr urrry need to b€ utrdsr-
taken Ln sequeDca, rLnce the presencc oE on6 type of malfnnctlon
may obscure thc slgnala lndi.oatlng otlrere, and untll ttre fl.rat
haa been dealt wlth the otlrers reglet ldenti.f lcatt on and hanec

treatmont.

(b) lfhe lnformatlonal needs of lucceseful oontrol cannot
all bs met by the pret llnlnary exanLnatl.on, and tttc lnvtetLgatlon
of nalfunotlon cannot proaced directly frm the lnttlal gucetLon

to ttre flnal answerl tt uarrally startg wLttr a falrly broad end

tentatl,ve fJ.rst queetLonr to whl,ch Ure anawor Lr a prcllnlnary
speolftcatLon of mor€ detallad infomatlon whlch needs to be

agcertat ned before the gueetion can be refomulatad ln norc
prcolae terne, and ttrLg Lnvolvea a procesa of aucoetslve
congtruatlon and reconstructlon akl,n to that of Ut€ elsnentrtry
proccgaes of perceptlon. Thue the moventent Lg not froun

prelLnlnary explanandurn, derLved fron ttrs grors bahaviour of
ths rystem, dlractly to flnal cxplanans, but frcn prellnlnary
explanandtuu to prellmlrrary explana[r r uhl,ch narrows tbe problen
arca doun to a more reetrLeted and agreolfLc explanandum and

errplanans, and ao progrereLvely to a f Lne enough underatandLng
of what hag gone wrong for the purpose Ln hand.

(a) It oannot be asked of pollcy llaken that ttrcy foresee
ttre unforeeeeable, and oonsJ.derable room muet be lef t tox
aacmodatlon to new probleme ttrat arl,sc drsl,ng the oourt€ of
deal!.ng wlttr a previous on6. Thl,s lnpllee a flexlbtllty of
approach J.n whJ.ch control has to be ready to deal wlth
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oontlngenoles as they lrLse.

For these thrce rcasong, ttra osntrol of an eaonmie ayrtca
by the ldentl,fl,aatLon and treatment of nalfunoti.one 1r not a
natter ot, once-for-a1l adJuetmeDtr but reguiree eontlnulng
adJurtnsnt ln ttre ltght of lnformatlon sought and obtalnadl thc
ftnal!.ty of a formally deduced conoluaton ls not attoptcd.

(ff l Thc ldenttfloatlon of roalfrxrotlon ttrrough ttrc treeuftlvc
proc€sa derorlbed ln (f l (b) ls a nattcr of traoLng oausal chrl,nr.
Theee provlda thc cxplanatLon of ttre nalfunctlone and hcnce oclorrr

at or near the end of the lnvcstlgation. Tha arl,matl,c approaeh
trl.cr r orr the eontrar1 , to start frm poe tulatcs about f'hr Endcr-
tylng oaueal mcehanl.ms and attenpts, through ertabllchlng tlrclr
logrLoally neoegiary sonregucnooB r to deduoo what grrots bchavLour

of ttre sycteur mugt arl.ee. Thlg ttren boeomes tlra hypot*tert'rr tDd

Ltg eonf,ormlty wlth thc grors behavlour that docr arlsc than
providce tlre vall,datJ,on taot for the lnltlal aximr about tJrc

saugal neohanlgmg.

I san tes nothl-ng wrong wittr thl.s approaah in prlnot plc.
But ln our preecnt ;tatc of knowledge of, tttc lyrtsm" tlrc grolt
behavlour of ttre cyeteru at any partleular tlnc la muah bctt r
knosn, in a v€ry broad way, ttran the caural mechanLene rhldt
gave rlse to lti usLng ttrc axiqnatl.e approach in tlre ray ln
wh!.sh tt ls applied to coonqul.ca thue tmpltes barlng our logloal
deduotl,onr on a set of, axlme whLsh emmay tho mogt nnocrtaLn
pert of our eaonoule knoryledgc. Nort tf proper rsl,anttfto nstbod
ls eoughtr w€ should rurely have rcaard to the fact that tlrr
axl,ong of a rolenttftc flcld embody a dlrtlllatton of tlre fastr
of, ttrc ftcld at they are knolrn, the baslo prlnol.Plcc that are
Beoure r at least as far a! prerent knowlcdge gocs. llhe neod ln
6oononloE to prasent tbe axl,ms of the fleld at though thry had

thLs statut lcadg to an Lneseapable anblvalenoe of vl,sw rhLoh
pcrhaps explalne why tlre economl.gtg tnking part ln t.ha debato
discurred J.n e€ctlon 1.1 had 30 muoh trorrblo rlttr ttrr rtatur of
nalarmptlonsn and tho guertlon of trelcvanoo" ln econmt'o tlrcorT.
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Once th6 axlomatLo bagc, 1,.e. thc llret prlncLplor of thc
ty.tm, ar. rufflol,cntly rcouro r thcn th. axl@rtlo ncttrod
pronlder a var? porcrlul teahnlquc of aaalyrl,r. But untll our
unde$tandlng of tba caucal ncchanl,rnr ls very uush norc a.oura,
we rbould bc vl,ec to rrlllt balag reduccdl by tbo churnr ol thr
arj,ooatlo nottrodl. Ard lt, Ln dlolng .o, so havc to Lllnqnlrh th.
Lmprcralvc tlreoremr and elegant fonallrmr ol tho arldatlo
approaeh, that lr th. prlc. r. pay for havl.ng prcvlourly illriialncd
ths rerrl,cr burincu of gottlng to grrlpr rlth tho ry.to. .

l|o dl.rcard along ulth tho ad,@.tlc approach tlrc ooplornteq'
ltatlltloal tertlag of rlctrlled generall,ratlou ln fevour of t
aono.otratlon on tho lnvestlgatl,on of, rlngular .n ntr. 8ila vcrlt
broad and uoeurprl,rlng gcncralltler havc omrgcd, thalr un.uaprlrlng
nrturc belng dluc to th. requir€uent tbat tha analyrla nrtrr aotrro
i.n ordlnary lengruagc, but bctoro nore tpeolflo 'lam' and rtbrorol I
.rc att qrtcd rc na€d to aooEuht. aush nor6 .xtonrlvc hnalcdgc
ol ths oaural toeohqnl,r!! undlerlyJ,ng obrcrvcd rlngular .y.!tt. tt
Lr Ln thc oontrolhd caquiry lnto tuch oaural ncohanlrnr thrt thr
taobnlquc. of aaalyrlr herc developrd arc lntcndcd to hav. thcir
loroc.
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7 ,2 THE INFORI{ATIOISL IIEEDS OF CONTROL

A god deal of the analysl.s of ttrc grocr bchavlour on the
syltemr lrrd ttre aearch for aaugal mochanl.cng whloh explaln tlrc
gross behavLour, hae had to be cupplemcntcrcl by addltlonal
LnforrnatJ.on not avaLlable from ttre Etmarl"eg oollatcd and
reprodusedr tlld in .ono cases neadLng reoouno dlractly to ttrc
programcd structure ltgelf. Thls raLrer tho quaat!.on of rhat
administratively praatloable aoureGs could be rpecillcd frm
whloh aomParable infotmatLon rould be aval,lable for oontaol
PUTPOT€g.

To sonrlder a partlcular exanpre, tn run g ttra
rurderatanding of ttre oauear neohanfume at work ll,er

key to rn
Ln a knorlcdge

of ths tLulng and ol ttre paraneterg of prodgotl,on dcoleLonr, and
also Ln a knowlcdge of thc costing baslg of prLoc-rcttlng, l3trc
fotmgr ultlnately deriveg from thc physJ.cat baaLs of, productlonr
but tlrc dctaLlg of thla nced not be hnorn to control to ttrc ertcnt
that the produatl,on managars ttramrerves would needl an lndlortion
of ttre time dl';trlbutlon of !.nputs and outputr oould be brlcfly
addad to ttre fotclus on whLch raw data for ttre lndurtrlal produotl.on
gtatlgtlce are aolleetedl lnfonnatlon on changer 1n produotLon and
employnent levele aould b€ colleoted ln a fornr alnl,lar to ttrat of
the guarterly lurvey of buglnars opl.nlon oondustrd by ths Nqg|
Zealand IngtLtuta of Eeononl.c Relearoh r (wltrlr some nodttloatlon
Ln soverage and fonrulatlon) ; tlreaa ruryctir algo provldc a
oonvenlent vehl'ole for LnforaatLon on the operation of congtra1n6l
whiah plays a key part ln the Lnterpretatlon of thc grost
behavlour of the lyatem.

Informatl'on oa tlre ooating baet,e of prlcc-settl,ng worrld not
in general be dlsaloeed by f fume, altlrough ttrc operatlon of a
prl'oe Justlft cation scheme doec regul,re ttre provlrl.on of guoh
lnformatLon whenever a prlce rlee le contemplated. lfho requlred
eoEt breakdwn would heve to dletingulsh betnecn LncreascB Ln
naterlalg coetg (tndtcatLng e rglrally, a cecondaty effeotl r factor
coetg (whlch oould lndlcata prlruary or acoondarT effeotr, and
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would neod tuPBlelncntary
output relatlons (ugually

Lnfornratlon) or ehanged Phyel'cal input-
a prirnarY cf fect) .

we LndLaated in 3.23 that on ttre money slde ttre Laonlc

ropresentatlon of monetary prooesaeo offere a relatl'vely dl'reot

path bEtrreen trre E!.mulatLon and the aottral world, and meaturcnontr

made aooordlrrg to ttre deftnltl.ons of 3.23 would y!'eld obre!il/od

valuee of tlre monsy varl.ablea whl.ch oould be valldly lnscrted lnto

the monatary rrcdel. lftr€ actual prooess of m3aru:rGment sould rtllI
involvo dtffl.cultLee, but ttre deflnl'tl'on of what ls to be

meaarrred, le guf flc|ently clear for ttre PurPoae '

DetaLls of tha monetary variabler ar€ dlgougred I'n tarns of

ttre t,wo nat:lees x and E (geer €. g. t gI .2/4r, r, has Rro naln

conponentg, ttrc palmonts f,lore betweon f fumr and houraholdr I and

ttre addltlonal rolJrs and oolumna showlng ttra roureea of Falzncnt

and tlre diepoaara of raoerpts. rt ie not expceted that Yc rourd

always be ablo to f111 l,n the elenrantg of the fuIl touraet end

distrrorals netrLx (ac gct out on p. 105 above) r glnEc a slnglc

trnyurent nay be flnanccd frm reveral souroes r and ttre reol'plent

nay alloaate hig reeelpt anong eevaral dlfferent fomr of dLrporal'

It doea appoar Ln fact tlrat ttre row and oolrrmn turul of that natrLx

are usuarry arr we need for analytl.oar purpogg!. The requLrLte

flgrrrer would be aolleetlble wlttrln ttre ordlnarXr stnretnrc of

banrr, book-keeplng operatlons, altrrough ttrey are not at prercnt

ooLlected I'n the fotm used here; lt woul'd bc noc€tsary to

dlstLnguirh oredlts and dEblte to eurrent acsountl acoordlng to

the credl.t or deblt state of tJre aosount.

liltren tlre EonrEaB and dl,e posalg matr!'x I'g extendGd r aB tt
wourd nced to be, to lnorude ourroncyr a dtfftoulty rould arLce;

rlnce !',any traneactLong Lnvolvlng hand-to-hand trengfcrt ol
notes and coln would not lcave Emy traeee on boohs of rocord l

wG rhould, hwever, expect f r.gr.rer for notcg and ooLn gerring

betseen banke and ttrelr otrrtsue tc t or over the oountoff of the

Rererve Bank, to be eorreotrbre, and ln prLnolple soffi gtnpllng

of shops I traneactLonr ln noteg and Ool,n could bC made r 80 that

we ought to be able to get some Ldea of, the mcrvenentr ln noter

and ooLn.
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A raally dtff,loult problem would bc the soparatlon of
Bonc!-goodr and non€y-debt enohangGs. Ar lndloatcd in earllsr
digourrlon, ln ordEr to scparate ttreee out Ln thc raw data on

Eif and nff w€ should need odrparabla lnfomatlon on ar and Bl t
whloh rhould bE oollostl.ble from nfl, but undoubtcdly thrrt
would aleo be ln the rau bank flgurer a good dael of "fluft"t
arlaLng f,rm tranrfcrs of money wlttrln householde r oE fron argot
exshangss on thc rhare ruarket or oR flnanstal narkets. Smo of
ttrls utght be oortcd out by grrbaldlaqf lnformatl.on frm narkatt
invoived, but problam nurt obviously rmaln. Purthcr problenr
arlrc Ln goodl-credlt e*shanget, rlnoe altlrough ln prino{plc
f,lgures tor gales on orcdl,t arG collcotlblc, thcre nlght b.
adnlnLgtratlve and, polLtl"oal problomr ln atteurgtl,ng to oollcot,
then.

fn ganeral, tlrc problcma that rould erlae ln prectlac Ln

collcsting the f lguras I and ttre varl,ous vayr tn rhloh souro.t of
addltlonal lnformatJ.on night be dcvlsodr oan be properly reoa
only ln ttre ltght of, eqrerleno. ln attcngti,ng ttre oollett oil.
In vLew of ttrc progrrcrel,vely uncertal,n natun of Lnfornat!,ort
oolleatcd ln ttre grrbeLdtarfz tigrrrrea r the place to tttrt ie
obvl.ously wltJl ttre mor€ rellable bank data. In praotloor ono

oamot errpect thcsc to b€ madc avallablq to any crroe[tt an

of,ftclal bodyr and ttrey would probably hava to be rought rltlrLn
tJro powers already anallable to tlre Relcnre Bank. Tht rcnrLndar
of trtr, 1..a, the Lnter-transaotor palmontr florsr vould bG avaLleblc
ln prlnolpla frm ttre Bane rourc€ a3 ttre lnput-output tabler
alrcady prrbliehEd, altlrough rons mod"lf loatt on mlght be nsrdcd to
brl,ng t$csr Lnto lLns wl.ttr ttre defl,nltl.oaal baslg of u, and

f,l,grrreo taken once Gvct:r f,ew ycarr would be of llttlo u83 lor
the putrpole. It rnlght be that maJor palment! flovr oollroted
annnally f,or ttrc J.ndurtrlal prodrrotlon statLatlol nlght have to
be uged as ttrc mai.n baec, wLUr lntc4>olatlong on the belll oC

bcst lnfornatlon about otlrer leetorl.

On ttre noDGy alde w6 ehould bc ablc to nahc a usef,u1 rtart
by fl.mt oonflnJ,ng attentl.on to tiote fLgurcr already aollsotl"blcl
aBart frm tbe untraoeable note and ooLn tranrfert not paralng
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through bankr, tlre rouro€r of, axpcndltures and tlre dlapoeah of
rooelptr should b Srocrtble to collatc frqrr erl,rtlng rae deta lf
ttrls ucre nadc evaLlablar flrrn and hourehold noncy inom rnd
cxpcndl,turo ar€ not, for natlonal aocountlng purBottlr eollcatrd
ln tlrs "oach-booh" fonr here dcfi.nedr alttrough thc Inland tl3venua

dtta ntght yleld a baals of eatlnatJng ttruc. Xt lr not eilcar
hor far ne need attcmpt futly conprchonaivg covtrrago r rnd tlrr
teohnlgua of analyrir adopted, wtrLoh oalle on ocoarlon for
prograrrlvnly uorc dctallcd tnf,omatlon about Eonr partt at the
rystue nGVcr prcrrultroaca ttrat all thc relavtnt lnformaGlm I'r
to hand at the rtart of tho analyrls.

Alttrough praott oal Ecarurmcnt Broblan Etn bc cr5noted oD

tJre lnonoy rlde, ttrole on tlra rcal rlde rrutt bs nora tcv{rrGr rl,noc
tlre tndtroat fora of ttrc anelogrue r.pr€lcatation leaver uilnfi.rod
the queotLon of proctrely what tt le ttltt Lr to b. Etee.urld.
thcse Froblon Eay be rcndcrcd nors nanageabh LI , lnrtred ot
atten5rttng to cleal wlttr tlrc ycr:f knottlr groblamr lnvolvod ln
dLrect ncarurmnt ln phyrl,eal dLarnrLonr of all rcal vrrl'ebl|| t
u. rutrl.ot ourrclvcr to tho barc ntntnun of lnfsreuatl,on sarcntl'rl
to ttrs purporG ln hrnd,

It is alerr rnough tbat 1l ttra ttreoretloel tcrmr on thn rrel
ridc arc all regutred to have trsarutrable aountcrlnrb ] tbcn u'c

rhould nocd to ftnd rom€ cmcrn ftrnctor at I bael,r of n l3ufllnt
f,or ttrorc varl,ablee to bc eggrcgatodr tnd Ln t EDrr of thr
tlreorctl.sal deflnltLonr thcae rould need to ba ;pcolflrd ln
phytieal dimansionr. lFlrtr rould involvo ur agaln ln tlrr llndcr
nunber Broblo dLraurred ln 1,22, tn rhloh lt ret Bolntrd out
tlrat moa.ur€r of, rcal varl,abler ln nonay d!,nanglons nercly drldr
ut thrt ttre pr.oblor 1r colved, Eutr a! lndlcrtcd tn l$c
dLrnugsLon of oopcratlonallann Ln ceatlon 1.23r tt 1l not
roagonabla to ack that GvGry tcm ln Urc tlrrory har a dlrcctly
nearurabla oowrtcrpart. Wc necd, tn our fundamontrl rtnrotgrc
of Eoncr€pt! r to dletl,ngulsh rherply bctrrcrn mnGy rnd goode tf
ve are to kecp our nLndr oloar about tle netrrre of the PBeotllar
rurder dlrsuulonl but t*rts doer not Lutply that rc unret alrayr
havs rn aeourate neaaprerygnt proocdurc f or baslcctl of good;.
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And vhen vr look at tfra probla, not frm I gcnsral tlreorotlcrl
standpolnt rr uould br nrogararyr, f,or clanglcr ln ltr attqrt et
I .gcnerel thoorl of grodrrctlon', but fro tJre polnt of vler
rjnalf,lcally of thr lnformatl,onal roqulrem,entr of, eontrol r n
ltd tlrat rc oan got along wlth rocthfng muotr lo|t rlgorrour.

pron th1r rtandpolntr uG orn dlrnrgard tho ehenotcrirtl,a
of, 'yllus Ln ur!, p rrhlsh olcarly entcre lnto dlrcuDlonr sC tllG

phy;taal re latlon of inputr to outputr, the d.flnltl'on ttlal

Etlr$rrnent of tlrc toolal !rdr$rt, ard tbr oonoegt of 'loehlly
n61p!631f hbotrtrt. rhut rcstrletLDg otrr:rlvo3 to 'vtlttc I'n

rxohangci tbrre lr tp riuon nhy ro lhould rurd to l-ook futlrrr
tban thc rmltr alrcady ured to derlguatc qrrrntttlce tn aotuel
rrohangrer. troa can;rlcl tbc goodr rldc of tranrectlan tlau b
r llggl of goodrl l.n thlr oontsr,tr tlrc l.nforantlon aontll'ncd I'n

lnnololr ud dellvrry doehetr r rhore t*re grrntltler of .rch Eood

arc iqrro.rod tn unltr €rrrtmrrtly rWlofed ln tlrc tfldcr rould
rnfftaa to dotrrn1ne Nn sdequttt barlr of mstt?;lrucat ttf Sog[r
e*ohrngod. Drrtvlng fro thcte baslc mortuasents tlrr ftgrulce

for naterlalr ueod lnd goodr producrd ln the wry rroordld lE l$r
Indurtrhl produetion StatlrtlEr would provldr drtr on quentltLcr

of goodr rxahrngrcd I rugphncnttng tbmc by lndtcatlonr of th.
ttno dt etrlbutt on of lnput end out?ut drllvlrlcr rout'd thut
provl,de tbo rau drta for {noodr flor. tlha flnrlnlng proDl'.; ronld

bc {n rEgr€gatlng thgc for eontrol PurgotGr r rrd for tdrlr lt
rould rulf1as to uro a gurntl.ty tndrx arrl,vcd rt ln6cporrdrntJtr

of noaetary veluatlonr by rffi. rule of thunb rrlghttn9. ttrrn h
no rcafon rrby thc ft nenolrl and rrrvl.aor l.otoil rbotrld no/t b'
abl ll reqnlred to producc r agaLn tndtcpcndcntly of nor.terlt
valuatlonr r tD analyrl.e of eenrl,srr provlded by rl-allrr rrrl. ot
ut.lqb relghtlngr appltcd to dtffercnt typat of rctvl'or nrrurrd
!,n nnhoutrrr ,rhese rough na.urGs sould havc to b. flntt|d la
urot urry sogld not bc rrrsd, lor oxmglc, to neaturG grodnctlvlW.

rt rhould b. rtrerrod, that tlc amprratlvc barLr a rhi('h

the lntt1al rough and nady clontp.ctur of tlre Eaofr brhavldrr ol
thc ryttm g rrrlvod at rcqul,ror Do mr€ then I broad pl'ctufo

of goodr flgrc r tnd any addtttonal dctal,le rcguLrcd on tho rcrl
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rlde a! ttrc lnvostigatlon of a partlcular malfunotlon prooecda
would be confl.ned to rpeolf La areaa I there Lr no rsrfon why ruelr
dstails rhould be expaoted alL t-he tfunc for all goctorg. In
vl.ew of tlre dubloug nature of the grors noa3ures uredr lt uruld
be nccelsary not to place any grcat strerg on nlnor varLatlontt
certainly ttrey rhould not ba allorycd to be ?.reatsd rlttr tlre ttrc
revetrence a8 ttrat aosordcd to ttre equally dublour flgurer for
G.N.P. Ln thc devotl,onal exerols€B of plannerl.

Otfier key lnfonratLon on the real rldo lr gtven by tlro
opcratlon of cronstral.ntg, whi.eh as suggostsd abonr oould br
usefully ootmunLoated ttrrough turyeys, alttrough Ln vicr of ttrc
probable need for somc qnratlve agenoy for labour redrployrcat
moro lnf,ornatl,on vould probably be avaLlabla frm the agrney I r
contact wlth buslnelg.

In genaral,, tlre nealurcucnt and lnformatl,onrl barc on the
real sLda oarurot bs eald to bc of ttrs atatrrr ttrat a rLgorour
tJreorqtlsal rtruature would requLtre. But tt egnrlly oantrot bc
ruppoecd that monctary meaturer of rcal varlabLee erc Ln rny
aonae mor6 accurate. It oan at atl svcntg be olelned lor tlrc
aggroacb here adoptcd that an analyel,a vhLah €an dlatJngrulshr
Ln botlr tlreory and mEasurement, betwccn noney end goods Lr both
more meanlngful and urc)re ueeful than on€ wh!.ch cannot.

Tbe i,nfomatl.onat requl.ranantr of tlrc approaoh adopted
neod not lnpoae as orprour a burdcn on ttre dlta-eollcotlng
agcnolet as nay app.ar at firrt el,ght. In the fl,rrt plaocr rcst
of tbe lnf,ornatLon requlred for control does ae@ to bc, tt not
alrcady sollated on a natlonal baelr r Bt lcast aooctllbh ln a

varLcty of LnrtltutLona and agencl.Gr r and ltr oollatl'on aould
be carrl,cd out wJ,thl,n tbe ordtnary protrclsaa of, tha raaLn

ntat!.stl.oal operatLonf . Thus ttre lnf,omatt onel rcquirorntr of
eontrol nay be metr Dot by devLel,ng totally n€u methodr of
measurcnent, but lrlre strnply by bringlng togettrer and nahLng

urs of lnformation already prerent ln ono fom or anottror wltbl.n
ttrc syltsn.
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In ttrr rcoond plaoc, all tha Lnlornatloa thrt eould

sooaolvebly bc regutrcd on a partloular oooarlon ncod not bG

aol,Irgted ln the flnt liltrnoc e! a nornal ngul'rourtr but
sallcd for only at thc narrorlng-dorrn of tlrc crPrnaendum lPool'ft.d
tnforratlon ln progrrueivoly drtallcd fonrr. lfhfre roul.d b. no

ncrd, for crenplc, to troublc about th. probknr of drllnlng
ooutputo lor loll-Dtnufaaturlng reotors un1eil tlrero har arlrcn
rsp ground lor rngllorllng ttru to bc an Lnpctrat rour{tG oC

prtnary dl.rtrrrbanstr or a mrln agent of tra$mirrton of prbrrlt
to 6condery dtrturbusfr. AII tbrt ncrd bc oollcotGd on t
routlm barl.r rould bc rrdfiolmt rlgnalr to ehailotrrtre thc
gro6a brhrvlour of ttro lyrtu rnd to grovLdc a Prcllnlnrry
rqrlrnanr Ln tbc cvant of aatrral or t-Wcndlry mlfunstlon.

In tbr thtrd placc r ln Gnornoul anount of f,ntonetlorr lr
alrcedy eollest d by a verlety of govrrrmnt agonol$ for tltr
epaoifio purp,oscr of govaruucnt lnf,oruatlon andl control'
prrticulatly rhcrc rry approrah to mrorqioongnLo plannfne It ln
ovl.drnool in v!.cr of, tlro lnoffl,oLcnt ut. of uusb ol thLr
t nfo ntloa, rhctlrsr Jndlgcd by 1nrf,ornanc. or by tbr prollf,rretloa
of varlabl.Ee naedrd to ftll out thc inedequatc aoncptull rtnrc|xEs
wtthln wblch tlc lnf,onetlon 1r tntrrTrctGd r t$s rdoptloa of a

dlffsnnt aonc.ptrrrl barlt nay natcc tt unnseolr|rlr to sollrot noh
of thts lnforantt on or to aggrrEetc tt ln ttl pre rcnt fom, rlncr
Lf rc oaD aohLeva a nore prcctrc rurdcntandlag of rhat tt' Ll , otr

any gnrtlaular ocsarloilr that rc rcally havc to Inortl I! nry bc

ablo to got along vtth nuoh lrrr and Ln gcmral rethor strdcr
drtr,

glnsc ttrt abone aerert!,onr aro togcttror tantrnount to I vl'rr
tlat ln grnsral a grut dcal of effort ls dovotrd to Urr oolbstlon
and raf,lnasnt of data not well ruLtcd to th. eftcotlvr nanegmrnt

or contpl of thc Goonony, rhllc nuoh tl|lt l,r collastrd or
avallabtc to bc colleotcd ts not nrde usG of for eoatrol altlrough

tt apl).ap, ln ttrc ltght of ttrc forlgolng analyeir, to b' nroh

lnoro ooatralty relcvartr tbe qurrtlon t'r relred sf uhy thr nrtor
rtrtLrtloal cffort rhould bG ro mltdlrcotc{. llbo tntv.r liil ln
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the conaeptual gtruature whLch ve bring to tlre perooption of,
economl,c actLvlty, for reaaons ret out in the dt;ousgton of,
pp. 53 ff . Ttre orttrodox paradlgrm doee not prerorlbe tho uae ln
Ltr fontal stnreture of the eort of Lnforraatlon rpcalfl,ed hctrc,
and Ln fast has no tsmg Ln lts ttreorl whloh would relatc to
many of the obsernatlonr hare regul.redl for ttrat reaEon, rhlle
any gush rubgldlaq, Lnformatlon no doubt entsn lnto ttre hindr
ot, tneny purely pra{tmatlo afuLnletratotd t lts use ls eonf lnod to
lntuJ.tl,ve aaacatnrcnte slnce tt has no aseLgned plaoe J.n ttrc
ovcrt analysco wlthLn the terms of ttre ttreory. Indecdr cny
attenpt to force ttre lnfomatlon about rpn€y and goode flwe lnto
ttre acoepted theoretloat structure ean rerult only l.n rerLotra
dlstortl,on of the lnforruatJ.onal contcnt tnltJally preeent.

A fnrttrsr problem ls ralsed when one considers ttatr rhl.la
nuctr of the needed data Ls already collectod by 16€ agenaLar
f,or rsrtrLsted usc, nany bueLnearmen and labour orgarlrattonr
nt,ght be reluctant to provlde data for a oentral eontrol agroneyt

partLoularly lf tlrey surtrlGated that tlra provlrlon of honart and

ascuratE data would lead to thelr betng penallsed Ln some uay.
Qulte agnrt from ttre poltttaal and adnlnlctrati.ve dtfftculthl
that thls would ralge r untruetnorttry data would vLtlate ttre
purpose of aolleatlng Ltl tt ls true tiat sucoersful oontrol
would produce ttre gonaral bueineta clLmata uoat favorrrablc to
thc stablc nanagement of fLrmt, but prmlcce to ttrL; offeot have
bcen too of,ten nade to sut mush lce now, and sqn€ norc porttl,ve
Lnduoenent nlght be nceded.

An efflcLent labonr transfcr eoh6ma, whLle tt oould not
elaLm to solve all ttre problerns of unemploynent or of epeolfla
Labour saarait;y, would nevcrthelerg work dLrectly to tlre bcncfit
of both Labour and cuoployera r and one eould expect ttrm to
apprealate ttre advantage of oooperatLon ln ttrLs area. Bllt dLreet
informatl.on oD matterg of lnternal fl"nanotng and produotlon data
ls nore sengl.tl,v€ r and Eoue quLd pro quo, for exarnple ln tlre fotn
of ascel€rated dcpreclatl.on allowances r oE preference ln lnportr
or ln f l,nanca, nlght have to be offsrsd. fR the rpeolf t c cate of
tlre ldentlflcation of a bottleneak gectorr 1.e. ono ln whloh
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prlmary dlsturbancas were operatlng and oaurJ.ng sceondary rupply
and lneone effects elscwhere r the eeparate purporer of bugtnsgs
and control would converge on ttre tmedLate nead to renove tbc
bottlcncsk, bI ttra provt,slon of adcquate Lnputa or flnanoe ,,f
neoosaary.

It Ls no argr.rmant againat the usG of such lnducanentg that
they wouLd dirtort the prLee struc ture I ttrc vtcr that a gLvon
prlca gtruaturo adequately rcflectg botb rclatlve rsrourcG
soarel,ty and production poestbl.lltLer on tlre one handr and
relatlve "value Ln use' on the otherr appeals rltJrln ths artmatlo
f,ramevork to the allo"atl.ve effcctg of frae narket prlecr rtthln
tlre "asoumptiongn of the oondltlone of prrfect corqratl.tlon
egulllbrltm. That sould be eald of an eeonomlet vho ts ullllng
to aelert ttrat tlrcae sondltions Ln faet hold ln thc Na Ecaland
eoonony of ttrc 1970 t e ?

Wlttrln ttre aoncaptual gtructure and the analytt oal toehnl,gug
developad Ln thle atudy tiero apXr€are to bc cvGrTr rgaton to
BrElest tlrat, given errperlenc€ Ln handllng tlrs dl,ffarcnt rort of
data lt callc for r adeguate lnfonrnatl,on for tlrc rcetrl.oted
purllos€s of the oontrol sf naJor nalfunatlonr would h forthsonlngt
alttrough tt, would n€vor bc adoquate for mi.nute gtatlstlcal cngul.rT
or aa a bagla for generallaatLons or 'Lw!' .
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7,5 A MATTER OF PARADIGI'I

In tle fl,nt teo ohapterr, aft6r crtabllehlng a barl.r lor
dlJ.agnork we oan€ to th. vlcw that naJor dcllolenoice ln rnacro-
ronotary theory, roaonntlng at lcagt ln part for Lt! lnailcguaoy
ln predll,otlon, oxlrlanatlon and poltqr apgllcatlon, rtomcd fro
It. rcllarrcc on blaolc bo:r tbcorles. Spcolfloally, to put lt ln
tsrlr of tho rtruotura ret out by Bung. r 

6 y1a rar tlra naoro blaot
box, tr, rs Just a ryrnbol pcrfo:mlng tbe syntsotloal llnkrg. rDong
tlrc lnput, l, (ooprl.alng nlaro behavt oural proporltl,oDr lneludt nE
thr rSnclfloatlon of boundary condLtlonr, wlth or wlthout aitdltLoaal
pollcy lnrtnroontal proporltlona), aad thc output, o, (oqrrl.lDg
thc er Xrort naoro€conmlc aggrcgatar).

It rppGarcd I thcrof,ore, that a ueeful approrch to rocdylng
the dcflslcnclcr of raoro tb.orar rould ba open d up by an attopt
to .upply a mchankn Ilnklng r and O. It hd already boo6.
clear that th€ saparatl,on of noncy and goodr ln tho t{root1 and tb.
proplr dlcf,lnl,tlon of, a "trtnrlctl.on" wcrc ln any oar. na.d.d ln
order to pennlt thc tlcory to say thc tlr!.ngr about eoonolc rstlvlty
ttrat oaolo1s tr brd bccn tryl.ng to makc Lt ray, rlthough ttrc
deflaltlonr and tha axlmr of tha thsory thcy had st Uralr dkporrl
dld not pcnlt th. proper fotruulation of thors arDect. of narl.t
aetlvlty rhlch ttrc theory war ortcnrl,bly !€t up to analyr6. Ttrl'
naturelly l6al to a focug on the ldoa of a "tranrlotion' al tha
nodular .l.nont, and the dlerlrrcdl ldea of 'trantaotl.on florr " !|
the naln organi.rlng ldaa of the requlrcd nechanlgs.

InltlaUy lt wag thought that th. Lnmrtlon ot thla r.th.D.nt
lnto tba c:rlatlng thcory toEa€t.r wlUr any conr.qu.ntlatr nodlf,lcatLonr
wouLd ruf,f,loa. On€ ,.rportant nodl,floatloD to the lomal at8rr('t[ra
of thc theory, thc epeci,floatlon of, rules of oorrcrpondeaoc, heC

alr.ady been reen to be nsoesrary ln ordsr to llnk thc crl,rtlng
axlonatl.o thcory to the ob8.rvatl,onal bar€. llhle bgoarno uorc
urgontly rcquir€d nhcn thc qu.rtl,on of lntorDr€tlng atrd cxplalnhgr
the blaok boxes by ncanr of lntarnal nachanlruu provld.dl by tbr
tranrrstlon flore plaocd the natter of, nrclevanocn anong tha ocatral
baueg.
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But lt algo beoane easier ln firat oontext, el,nae tbe
separatLon betrrsen noney and goods varlablee romoved a naJor
aouree of eonfusLon. In faet, vartables on tlre noncy gldo
ylelded rather readl.ly to ttre epeolfloatLon of rulcg of, cotir€!-
pondence. Varlabler on the goodr sLde prerontcd nor6 dlffteultl.cg,
but by restrl,otlng attentLon to "value in exchangcn, whloh il all
ws nceded to def Lne ttrc goods eide of transaotions r ard rlner ln
any saEe tlre ltnttcd pua?osG of tlre theoretJ.eal ttructnr€ regulred
for aontrol dld not eall f,or noro ttran ooarae aggregates of output,
It appearod ttrat re oould Lgnore thc lcsg trestable problenr that
would need to be got round Ln the rcre aoeurats noalurcmentr
needed for detallad analyres of produetlvlty or of tcehnloal lnput
relatl,on! r

It appeared ln thls LnLti.al vl.ew that, glven tlre required
nodlficatl.ona, ttre oxirt{ng blaok boxeg oould be nad,e tranglusent
and purelcc tlrat fror the blaok boxer alone appcared lnoapable of
golutton nl"Eht Ln faot be golved. llhis war asroolrtsd vlttr a vl,a
alro tlrat ttre naJor roason f,or ttre weak dlrerLml,natoeT or
verJ.flcatory poror cvl,dcnt Ln e@nomctrlc applloatLoRr of the
tlreory war malnly a mattar of the lnadequatGly or inapproprlataly
formulated thsorctl.oal apparatue, whieh among othcr thLngr placcd
upon gtatl.stleal conforrnlty tests alro ttre onul for provLdlng
cxplanatLona, and that vhen eoononetrlcr was frecd of, thte burden
tt sould provl.de an ef,fcotl,ve means of asro.rlng t*re quantttative
elgniflsance of factore already knorrn to ba rclevant on ottrer
grorrrdc.

Thue Lnltlally ttre lntent!.on was to work wltlrln bottt tlro
reoclved macro tlreory and thc acoaptcd paradt{Fr, modlfyinE tho
flrgt ln rcapeet of ttre internal transaet!.on mechanieng cnplal.ning
tha coume of econonLc sventr r and the reeond in r€sp€ot of ttto
rnetlrod of arrivlng at a solutLon of the blaok box eguatlorrr o , xI.
The aaaeptcd paradJ.grn roqul,red thlc eguatlon to be solved f,or n by
dLrect computatlon of r-I by a proeess of deduetton bated uPoa ttrc
oonstralncd extrenum probleur-struoture ln conJrurstion rltb tlre
concapt of nmicro equtll,brlunr" and upon ttre aLnultaneous aqrratl.ons
structure ln conJwrctLon wlt*r tlre concept of nmasro egutllbrlrurt.
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Thi.s was to be replaaed by a procers of l-nvectigatlon bagcd upon
tbe modular aomponcnts I transaotlonr rhtah oncrG tlrc tlraory had
bren eultably nodtfled rras apeclfled ln r t tr wrs tlren to bc
sonrtruatcd by eonbl,nlng ttre nodular tnanraotl.ona lnto trangaatLonr
f lorsr , whLch would thue provida ttre axplanatt on of o.

At tlrls polnt the task appeared to be that of rcvtslng or of
refl'nLng ttrc resrtved thaory wlttrln ttre acaeptcd paradlgrm, Ln
such a uay that thc fanl,llar conatruots and tcmr of ttrc tJrcory
vtould not ln grcn€ral j be dl.aearded but would, it ras hogcd, bc
better relatcd and egllalncd. The positLvlgt approaoh to tJrrorl
ctructure, eanotlonlng the fornal Beparation of ttre axlornatlc
f ra,mework and ttre obrcrvatl.onal dmal.n I EEr ttrouEht to be !orv!,ce-
able lf, the requl"red lnterpretat!.ve rulee oould be tpeot f,tedl and
t t tra3 ttrought tJrat once the sGparation of goodr and mon€y had
nade ttrlg poratble, ttrc rtatlstlaal sonfomtty tartr would be nor.
maanl,ngf,ul ginse thcy vould not have to bc rtrctolrrd ln an att nnrt
to provLde aorroboratory terte f,or both r and ,{, and t}rat m I
regult tltc hlpothotlco-deductl,vc fraraework would have a bottor
ohanee of provldlng a suoosssful stratcgy for coonmio cngulry.

It waa whLle work progrrcEsed along these lLncr that rgrroral
Ldeas oonverged and lad to a radl.cal change of vl.rr, whlsh abwed
r and o ln a dlf ferant llght altogettrer. The lnltlal attoqlt to
uae orthodox tnput-output analyelr as the raaLn organlrlng Ldea on
thc rcal glde led to an axagrl.natl,on of r@o naJor cflponontr of
ttre orthodox etnroturE r E8 a rerult of rhLah the need to revl,rc
tlrem baeane Lnclustablc. In ttrs proc€ls, ttre atatus of t.he naJor
maoroeconmLe tautologLes beaame dubloug I ttris ln turn aart donbt
on the maoroooonomlc aggrcgatee whl.ah, ln the abaenoe of any
apeat fLed scmpolitlon law: to enable them to be dcrlvcd frm the
mlcro behavLoural ratlonales invokad, depended for ttrelr dcflnlti,on
on the tautologlea I ttrj.g further ralgsd the queetl,on of ttro rtatur
of thc obeernratLonal and ureaEurcnrent tcahniguer applled rhen data
w6re lnrertod Lnto the framework as values of the aggregatc
varl,ableg.

It aoon baoanre slear that, guLte apart frm any otlrcr nsrdr
or def lelenELer of the reaelved ttreory, the valld measutremrnt oC
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Dacroeoon@!.c varlablcs alonc waa not adcgurtsly baaod oa tbs
tautologloal francvork ln rhLoh the maoroccononto .ntLtlss w.ro
defLned, rlroe vhcth.r e:grrcas€d in lnput-outPut or ln Datlonat
acoountt ng tc:iDl th€ aooountlng tautologlos rould onrure thc
oonf,otmJ.ty with the theory of any numbcrr lnrcrted lato tlrc t'haory,
rrhatevor the rotual atato of, aflain ln the ooonotllt lo rhlch
treaaursantr wer6 mada. lf,hus ' purely for thc eakc of naklag
neanl,ngful Dauuroants r tlrs lngertsd nunborr rould hav€ to bc

seleat€d on grortrds otlrer tban thosc provl<led by th. trutologlcal
frencrork. T

rtrlr cmittedl tlre enqulry, not to llnklng uP tho lnt.rill
nechanlrrns of n dlrectly to the fanlllar naoro agltrsgatcr t but
to loohlng tor other baree of rsl.ctloa of nunbcrl to br inrcrtcd
es drtr. lhlc LnD.auatcly ralsod a donbt about Yhatlrer, 'tartlnE
fro tho lnt.rnal rechanlsnr of N, Yc should end up tlth tlr' tuc
output tcruLnala ar thorc .o! thc rccclvcd ttreor1. ltlrlt doubt val
ralnforood by ooneldcratlonr of an lnput-outPut rtruoturc .IDr'tar.d
Ln phyrloal dluonrl'ong, ln whlch thc balanclng re.t'dual o! tbc
aoeounting f,rancrork ya8 not daflnedr and of, ltui,lar lnglloatLonr
for thc nonoy f,Iors oorrerpondlng to tho rcal f lorr. on r.tl6ctlon,
It bcoena clear that lf uc recre to takc aeriourly the vi'ev barod

on NorthroDr r analys:la. 1.e. t?rat ue sholrld havo to provld€ a

'aatural hlltoty" ba!. for ttrc gtvcn arlqaatlc ltruoturcr8 lt
could no longar bG tahcn for grantcd rhat a8l6r or nacroaoonolc
t6ltr rc .hould end up wlth.

Thlt had tlre cffeat of rhtftlng tlre crqrhasLr to tho oonatruotlon
of r ar tbs rnaln trck of the onqulry, lravlng o to b. dctorulnod
aa oa€ of t}re result! of the lnvcrtLgrtlon rathcr ttran a3 onr ot
th. tnttlal "glvena". on taklng th1r llno ln an cnqultl lnto tlie
wayt In whtch son€tilng approrchlng ncgullLbrt rn' dght bo dclLnrll
ln nacrocoonqrLc tcrur 1t becane rpParsnt that, .r loug aa rc
!.nrls tedl on naktng oontaqt wlth what rrc already kno'r of, tlrc rorld
ve lLve in, the analyelr of "equlllbrlun' ln an uncontrollodl grt vatc

narkot .ystcmr rhlch rc had prevlourly had r.aron to r'grrd at
dublous r nor becanc unaoacPtlble on formal groundr ar a barl'r ot
acononlo onqulry. Thls lcdt uE to attlah Lmportanoa to l6''rt
therir ttrat ordGr and regularlty ln coonolo bshavl,our var rt
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bcrt unlLksly to bc achleved In thc nor:nal cour!. of eventr by
ao unoontrollcd privatc markot eyetmrg and that any ordar and
r.gularlty aoturlty obcervrble nould hava to bo rcaohed vlthla
the oontoxt of rornc torm of organlaed oontrol.

oncc wo hrd narrorrcd dona ttrc gen ral acJrch lor sul,tablr
nacroeoonol.c cxplananda to tbe rpccl,flo aoaroh lor explananda
rul,tablc for oontro I purpossr, qucrtlonr about th. tcohnl,qu.a of
rndytlt, of l,ntoiroatlon-oolleoting aall evalurtlonr and of f,on1ng
atrd tortl.Bg conjaaturar, bccama tnportant. It ras f,lnally olcrr
tbat the rttopt to rork toyard! rn aaloatlc fErssoah lnpllcd
that, rlncr la thls oont6rt uo vould bo lootlng f,or an arplrnatlon
ol roma na.lfirnotlon alrcady glatnly oblcrvcd, vc shouldl bo fonold
to trf/ to noec lron artmr baaed on thr rolattvely L.r nlt-lnan
f.ct. r to doduos thoco alr€adly relt knorn l thlc nurt tnPort a

conrldlorrblo .l.u.Bt of guaravck into ttrc rilola lrroocrs r and

cona.tdo$b Ic doubt ls thus oart on the approprhten at ot ttr.
arl,qatlc tcchntque. 8lnae that t*cml.qrro alro rcquJ.rer u. to
.tato ln th. lnltlal "alrunptlonl' the detrllt knoun to havo a
bearing on tha nalfunctLon under lawrtlgatlon, lt arlte nothlng
lerr than that we kaov the anrcr bctorc ve obark on tha analyrlr I

l,n the oontaxt of a rcaroh tor oqrlrnatlonr of knorn eoonalo
dLrturbanoca thlr ean hardly bc a reanlblc vay to 3€t .bout
flndllng out f.otr that w€ do not l"nlthtly hnor and necd to Xsou

for roc rgcolflo purlrcs€.

Groundc for iloubt about the aPproDrlatsncle of thG hypotlr.tt'oo-
iledust&n t chnt quo ar a rtratogfy f,or coonolc attqul'lAf hail alnri$
boen provldcd by LorcIIo ln tlrs aont rt of t.bo porltlvlrt lnradlgn
of theoty-atauctuac r wht oh aa th. argumnta o! Plagct ard Etrrta

Itsugg..trr nay ln any salo lmrotve r fuadlDcotrl error of cplrta-
ologryr I lt aufforr fron ttto EAJor dafcoltr. I|t thG flrrt phor,
when tho bodly of, fastr krora at the 'Datural htratory" trvel lr
lnadequatc and uno rttln no aocure flnt prlnalPl63 cxtrt ln rhloh
ttra erl@atlc analyrlr oan bc anohorsd, and any oonclurloDt naclro{l
by tuoh an arrlyrtr Burt havc a htghly dlnblour !t!tur, aad oannot

offor ruch help ln tbe rnal or tark of f,lt'llng out Ura laott at that
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lovel, ainee econmlo tlrcory, wh!.Ie aoccpt!'ng tlre fonal lcparetl'on

betroen the obaarvatLons and the dtedluctlon! r has not met tho othcr

requlrenontr of tbe polltivLst paradlgar, any eonoluBionr rerohcd

by daduo bloa uuc t 1n any cato renal'n ltriotly unlntcrpratab Ic '
In th. rccond placc, when tis balJ'c arinoLples ol the flrld erc

so Lnsacure thir uthod cannot copc wLttr the prob 16n of 'tclcvansc"
to soo. Plrtloulrr doaln of ob.6rvatl'on '

It har appearcd I'n the foregoing t'hat by adoptlng rn rPDroaob

of nerrowlrry dlqm ttre fteld of enqulry through rucccralvcly b'tt'r
drltncd .rylananda wa vcro enabled to York fron thc plaln f,rot

towrrdt tb. porslble e:cPlanation, thut postponlng the quctttoh o!

rolsvanoe to th€ end of t-he analyak, lnstead of, being obltgctl to

deoldt tbe quortlon at ttre out36t on tlrs bagl's of qultc lnadcquato

lnformatl,on.

FtDally, tbo requJ'rensntg of enplanation for ooat'rol pluPoros

oono.atratod attantton on tlrc causal Eoohanlrll| at vork rath'r
tban on th€ rolattve quantltatlve Inportanoc o! all varlablol
ent Eing lnto ruooctalve atag€t of nalf,unctlon ' and on tlr' aaalyl lr

of tingulrr ovont8 ratlrar tben on gienerallred trcndg aosmn t'g

a lroguXrtlon o! rvcntr. ftre f,lrot loay b' lrportant I'f ' al lookr

rt thlr ltago to bo ll'krl?, thc 
'€oondari 

dlL3turbanoes to Dtgmlly

thc oflcotr tranao!.tt6d lro tlro Prl'nlry dltturbrnocs tlEt thclr
quAnt!'tAtivctD[roEtana.aoulddats.tlreprl,raarydlrturb$r6.al,p.ar
lnrlgntfloant. Ttlc .coo$al nu8t bs l$Portrnt rhen roaLtunsllont rt

dl.ffcrnt tlncs artre frsr tlitler€nt oaute! ' and shen tlre

rctponr. mchad'rms alto are ohanglng al a ro3ult o! part 
'rtcntt '

tn olthsr ot..r a prlor knoul'dgo of thc oaural rteohanhr ir a

gr.aegulsltc to thc sttabushnont of ltatlsttcal'Iy rlgnlf,loent
faotort and oannot bo dt.duaed froa lt' Thlr ldteE I'g lurtlcr
rcLnlorocd by a oog.nt argultnt fro Bryek'l2

Aa a rotult o! Ur. oonJunotlon of tbcrc i'drar we hane nwcd

f,urt}rcrandtuat}reatrotlrc.tructurco!rcael'vodtlrooryland
In dcvcLoplng a dlffcront rPProaeh to thc analyrlt of, eoonolo

tyrtda have novsd away alao f,ro thg tGghnLqu'r of analyrLr

aad of obacrir.tlon prercrLbcd by tho aoo€ptod paradlgo' ltlr'
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polnte of corrGcpondenoe betsacn ttre approaeh hero developed and

ttrat of, ttre rcecl,ved tbeory are few, ln choioe af, Problcstl, ln
ootrcoptual lrancrork and Ln tcchnLgues of arralyrlg I tlroae that
oa1 be trasod sts ultlnately fron the rnaJor Ldea Ln coffillctnl l.cr
t{rat nacrroesonmlc aotlvl,ty ean rneanl.ngfully b. fomulated I'n

te1a1r of a nunerlaal gtructure, and thLr by ltrelf of fere no brlp
Ln docl,dlng hor trro dl,fferent tgnr of nuncrleal EtnroturG nay bo

r€OonatlGd af ropfctcntatj.ont of the stnc thl'ng.

ft san, I thtnlE, be clal-uod t*rat €lrls ttudy has devclolnd
a dlfforent ray of loolclng at monotary activt t! , and I ruggart
that lt l,r capable of provLdlng l.nslghts not attal,nablc wlthin
tlre racalved tlreorfr t lt lc to be expceted that al we novc to a

dlffercnt nlcr of nonetary actl,vlty !t€ lhould expcet soElo

reodtftaatl.on !.n our oplnLon about hm problene in ttra etraa nrad

to be fornmlatrd and wbat technLguos of analye l; and oblenratt on

ar€ rpproprl.ate. But r:hlr vlsrr of nonetary actlvlty haa not brcn

deve loSnd at all far; and haE in any cate beetr rcctrt'ctrd to a

v€rT ltnttd range of oonocptt t whLle the coursa of tha enqut ry
har tendcd t6l laad to a grop!,ng tqrardr a dlffarent paradl'{Fr thl
;caroh hee onty begrurr. .}nd whcttror the orlganon davcloped hrrc
oan ultfunataly bc rGconalted wi.th tho acoapted gcncral frenrrolhr
or whctlrcr tt 1r oapable of belng derclopcd lnto a genulne

altornatlve, eannot be dcclded at thlr rtage. fn ttra ucanttmr
I trrggert that our hnwledge of nonetery aotlvlty ls not fo
thororrgh or !o tcsrrrG that re oan aff,ord to negLoat alternative
ways of thtnklng about Lt.
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I.

Cf,. oA Prrotlrlrf, rslcntirt lntrnrtd only ln rttbc th.
dedustlvt orgtnltatlon of hlr ryrtn c ln thr ql|^tlorl
ooD3lutlonr to bc dcduoed vlthln tt oan ruf.r hl,r rySolt
vltbout rnntlonlngf tJrm. Biltt tE dletcly b. bromrr
rolf-oonrol,on ebout rhrt he ll dolngr rnd trlor to ootur.at
lrD th. t rnt oosurrtng l,n hLr drdnetivr ryrtu rttb ttrr
obrc8Yrblrt in ltr oonolurl,onr, hl rl11 havr to tbltrIB rbtrt
rhrC h. n rn by Urr rotdr trhstronf c raala-fnaotlont oa
Incntal ltrrgyr 7 rndl Urur rlll havr b uestlon tb. rlDolr
l,n ordar to rrptrta hr h. propor.r to lntrrpnt tho.'
(trrlttnralb, tg60 r p. C?. I

xoopnen; (19571 ' altcr r snnful lntcrpntrtLo of lrirfrrnrr
Ylcr, fryr, rlhtl cnttnl!' roooptrbh vlrr usnld el,rmrorlbr
and gul:lfy nobbint' brtl,rt ln tlrr obvlonrncrr of tbr
portnlrtm, by rcqul,rlng Urat rrot oaly tb. portrrlrt r
ttrr|rLvtr, but rlro thdr drrtvrd tryltoatlonr nlt tt
tmt ol obtcrvrtlonu. (Il. llel Drpandrou (Itlfr p. ?, lr
lill oautl,our r 'D!l Dou tF on oould doubt tbr ouCsr of
Chlr d$rtr. Eh. f rcaltm of ufrry)ttonrt poLnt o! vl,rr
hrr glvrn rry to t{ro tprtdlotlvr ptrtrr arl.trrion, |.r ttrory
orgebb of brlng rcfutrd by rctctrrno. to rytrlotl dtttr.

notroln (lt59t rccr a sonfurlon Ln Fric&rntr rrgrl.Et
belrrrn tir ooaarptr ot, r5nrrlbtltt1lt ud f probibt ll,ttf r rnd
rcJrotr tic sonrletency of ttrr predlotlonr rlth astnal
ooonrr.nssl tr provldtng a nrf,ltslrnt batlr tor vrllCrtlry
tbc tfirory. Et ugu.t (p. tg3, ttrrt '(trplanrtlonl tr I
funotl,oa of thc trtrnt to uhleh rc Erlr rsppori that nny
rntltlcr drmtod by ttrr af.unptlon lr. ln rellty aroolrtril
rlth the ryont pndLctdr ro tlret runrotllrnt ol thr
f allungtJont...,l.nd 'rrplrnrtlonr of tlrc rvtat rro nntrrrlly
rrglurtYo".

l. lrhdnan (f9531 p. If . tlrlr vlcr hrr obvlour af,tlaltim
rLtt tbr I lnrtnmntalLrtr vt er, vlrl.oh pwldrd I sonvtaltnt
fornule by rhLoh t{rc Chrrrch oould hrvr roorptrd Orlthor I

fCort t oE Dtr. ttt

2.

t.
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II.

(Footnoco I otd. ,

teaching had he agrrccd to tlre formulal sf. Ortandsr (guotcd
Popperr 1963, pr 981I "lfhsre ir no neGd for tlrcrc hypothtle!
to bo truer or even to bc at all tlka ttrc Eutbt rathett one
filng lr guffleiant for ttrsm - that thay rhould yleld
caloulatlong whlch agree wlttr tlra obrcrvattonli.

Slnoa (AER DEBATE 19631 appearr to be tlrr only oontrlbutor
to hava lnroelved that tJro €u1r€ror har no clottrer, Be

rrgucs tlhat "the logloal fallacy ln Frlednanra prl,noLpl.
of unrealltf har cxertod ro nuoh farol,nation. . . thtt attcnti.on
has boon dletracted frm ltr otlrcr errors". E goef on to
arguc on ttre foX.Iowing llnes I tha arneptlong thrt burlnut-
m.n dcrJ.rc to narimiro proft ts and oan make thc Doe,t.rtaz
prLoo-quantlty adJurtnentr load to tlrc hypotrhorl.r tfiat
narkrt pr!,eea and guantl,tlea atrs in faot at proftt-iltrrlnlrtng
levclr, Otlar orltics havo aoccpted that tha obrarvatlont
gn prl,ccr and quantltl,ar havo oonf,inncd thir r vlrorcat 8lrcn
dcnl,er tlrat gtrsh obrcnratlong have baen or sould bc madc I in
faetr EUoh lnfornatLon a! doer c*lrt rolatce to tlro arrnptlonr
ratbcr ttran tlre conoluelon (hypotherk), uhlch rcdueae ttrc
argruent to ons ablc to bc valldrtcd only lf ono aescPtt
Robblnr I Ylgr.

Op. cl,t. r p. ll l.

l{aohlup, ln r oomunloatton l,lrtsd Ln ABR DEBATE (I95ll .

AIro Ln ntfi DEBATE (196{1. Garb {AER DEEATE 19651 omcntr
ttrat 'tuany mLncnt phllosophen and rcientt,rtr tupport the
Ldea of cxplanetlon tn rcl.eneG" r lnrtanotng Bl.nrtcin and

Eegcl. Ortan;lbly, BrLdgmantI vLcr rupporta Eanucltons
o I brllcve tlrat sxrml.nation wlIl rhw that the strcnso of
atr explanatlon oonrlrtr t n rcducLng a sltuatLon to slstentt
wlth whLsh w€ are ro faqlllar ttrat re aceept tha l3 a

natter of oourae t ro ttrat our cnrrtostty rcttts. (lrldgnant
L927 r p. 37, ! But t{rla docs cuggcrt a norc f,ubjcotl,va
barlr tlran Samuclron vould appcar to acccpt.

5.

7.

8.
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III.

Sanuelron, ln Am, DEBATE (Ig0S), cl.tcrr Gellleotr analyrlr
of a falllng body, Nowtonrs ttrcory of unlvsrgal gravltatlon,
Elnrteinrs eptalal theory of rolatl,vltyr and fo'me tlreorior
frm the olaerical ttrermodynamloal bc omontr r 'f havc
shcoked ulth scveral phyel,cLrtr and flnd ttrcy agrGo wltfr n
t$at (therc four) are exlrr.arJ,blc cmplctely ln tcrnr of
Marecyf r bagl,c reRtenoes aloRe". Tho plaec of, Urrorctte
rcntenccr ln tlre tlreort cr of natural tol.anccr eannot ba
dlamfurcd ro eaellyl but Ln rny satc t t oannot be takrn for
grantad that ths ncttrodr of ghyrloe rhouldr or cven tbet
tlrcy aan, bc taktn cnt.r Lnto eson(aiol,

A naJor dlfflaulty of, eaonmLor 1g that what nay appoar to
bc nbrcly a lay domand for an lntslllgtblcl non-tochnloll
orplanatl.on rertl ln faot upon thc ncrrc fundamntal thmlr
tlrat tt J.r not onLy tha proo€eacl of hypotlrcrtr oonstnrotlon
and tcttlng ttrat dcpend u[lon tJac prior barig of, t]reoryl tha
Ectauracnt opuatl,oru and ultlrnatrly thc declgrnatl.on of
rhat ar. to bG takon aa u facts' ars not lndelnndent of, ttre
oono€pturl gtruatrrre ln rht ah ttrcy aro dellnrd and lntcr-
prctod.. flrl,r pol,nt lr ptrnued ln tubregurnt ccstlonr.

Altttough tt ls not trunodlatcly apparcnt that eoonml.ttr
thercby avol.d ttrlt typc of abrurdlty r ilhc Frcudl,an
analyrtr apharlrcd thrt thcLr thcorl,rr scre ooartanrtly
vcrlflcd by tlrcir t altnleal obeervatlonr I t As f.or Adler,
f ult nuch lnprcrrcd by I peraonal crporlencc. Onoe, tn
1919 ' I reportcd to hln a saae whlsh hc found no dlfftarfff
ln analyrlng ln tcms of hlr tlreory of lnfcrlorLty fcalLnge I
altbough he had not even rsen the chlld. 8ltghtly rhmted,
I arkod htn how he oould bo lo 3urc. tBcoaure of qf
thourandfold erlrorl,oncer, he rcpllcdl whereupon f oould not
help raying . t And witlr tlrl.s nev care, r tuplrore, your
axpert,cncc har begme thoutand-and-oDG-foldr ". (Popp€tr
1963r F. 35. l

Altlrough one ought to brar Ln rol'nd Papandrcou I I warning
tlrat a soncentratlon on ttre "realirn' of tlro nod.l wlthout

10.

11.

12.

fCoat. on D.g. t" t
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adcquatc attrnti.on to Ure prcdlotl.on capabllltl,m tcndr
to rerult Ln aonrtnrotlonr ttrat tuo Ln trrbrtaeoG lngenl.our
dcvl.ccr rtr{sh tahc tlrr form of gcnaral, flexlble, G* port
froto orplanatory rohoatarf . (PaBendraour 1938 r pp. 138r/9. I

13. Ttto lort Ln whl,oh thlt vicr har bccn .xBrcmod by rrtednan
rculd probably cmand uldo aoorptano. anong .oon@lgtt.
8rc Frlr&en (195tl pp. ZiZ/r.

11. Gurlcy and thav (19601 p. 35,

15. Chrhroa (19631 anal Daprndr.ou (ft5tl havr ottorod ruggutlonr
tor lnprwlng thr foroql lrarorork of coonolc thcclrllg ro
ar to urlo lt uon rd.quatoly rultrd tor rqrirlorl rnrlyrh,
on rldcly aoorptrblc porlttvlrt lbrt. toEnrt (fg?Il hrt
ooarldonbly ratlild .o @onoaptr rtrorc grnrnel urr roull,
!,n ry oplnlol1 grctly l4rrolrl roonolo anelyrlr u aa
ht ll.oturl tocill Ln ror nXrr lornrltr rpproroh ray br
...n to hrvo b6n lororhedovrd by thrt ol Sshoouen (19661,
nboro lr e lrhrtaatlal ptocr of rorl Ln ltr ort rlght.
l|ely otha8 rtl,tlra, vckl,ng aloag ron orthodor llau 7

havc produecdl lllrulnatlng vlerrr on pGtiouhr oono.ptr t
r@ ol th.s. rtll br rrtcr-rrd to h 6ur.a aoat rt bolw.

16. 8rc1 o.g.r goboafflar (1955, p. 8lr 'looDolatr, ln omon
vtth r11 roolal rol.ntlatrr oft ! oo[rhln tbrt thelr lubtll,ty
to sonilust oontroll.d eqnrlncntr lr an rlrc.t grlppuaf,
handr,orD ln {trdr .auoh lor qmlul lactr rad lanr. l€ra
(19651 provldor aa rrgno.nt (ln Prrt l) rhovlng bor the
bryltothetl,so-tloduotlvo mthod o! cgonqlor er tblr lr
cxprorrrd Ln thc nrLn tool, tlo crtrcu prlnslpbr ir on
ltr orn o! ilubLour urcl hr Eo€nt. tlatr rlncr progr.tt
hr. nrdo dlrcot tortlng 1... bDortant, lEdlr.€t tmtlnf,t bu
alro provcd unruocerlul I 'tlre rtt -trrt Lr ladc to c.trbllth
thc valldlty ol tho ortroun grlaolplo through thr 4lrloel
ooall,natloa ol grcdtottonr dclvcd f,rcn Lt. tho rtrllclag
frl,lure of aerly of Urrr prodlotlone oa rot but ttror iloubt

' on thc roturl or thc hourlrtlo rlgnlf,loenor of tbl prolrl".
(p. 591. Iff. go.. on to dovelop an lntrrortlng Prolpral
rblsh wlll b6 trcat d bclow la a dlttcrrnt ooDt |ft.



V.

17. Seel €rg. Baumol (1965) and cf. a cdmant by Balogh (1964,
p. 167) on a pap€r by Tlnberg€n and Bogr 'rI put the blanre
for thla confuston equarely on ttre ehoulderr of an ovsr-
snthuslastl.s f,ringe of mattrsmatlcal €conomlgtr and
econom€triclarls. In theLr frantl.c efforts to arrive
rlgorourl.y at quantltattvely preol,re gtatcmentg they have
unrcasonLngly applled regultg baged on prlmltl.ve and
unrealLrtlc modele of the econonlc ByEtGn".

1,8. Nagol (f95f ) concludee that "The tnjunctl.on that faaton are
to be vart ed one at a tlm reprerentg a f,rcguently degirablc
but by no meEns rurLversally lndlgpensable oondltlon for
oontrolled Lnqul,ryn. (p. ,155). In congLderl.ng hon prooalfos
of controlled lngulry may be dEveloped by tlre ;ooial eclcnoe! r

!{agel of ferg the vlew ttrat r " It 1r dlf f loult to escape the
concLuel.on ttrat behavl,orlsm aE a nethodologl,cal orl.cntatl,on
(as dl.gtinat from bshaviorLem aa rotRe partl,oular aubatantive
theory of human behavlourl ts not lnherently Lnadcquatc to
the etudy of purposive human aotlonn. (p. f80)

19. There nay Bven exLgt a fr,rndanental mLaconccptLon about the
raqulred rolation between the twor a modsrn econdnlst may

well feel solr6 syupattry for Yourgraurr vlewr nI ftnd ttrts
trend to uae tho teren f neceesaryt in a forruallrt, l.d.
deductlon-tlreoretlc, sense ag well ag Ln a ecmantl,a context
hlghly oonf,uelng... . I thtnk that the Ldca of natural
necesalty leadg to coneequoncea tbat lntcrfore witlt thc oode

of, logtcal rlgour Ln fomat deductLono. (Iourgraur 196{,
pp. g79/90)

20. Papandreou (1953)r hle aeleoted ctructure la barlcelly
clnllar to ttrat of Prrelackl (f969), alttrough a trap for
ttre unwary is ret by the different u8s mads by logtclana
of ttre tam rmodelr , whLch Harrod (1968) dl,rcus!63r

2t . Subrtstenee fannlng ls an t i.rregularl.ty I ttrat he rpecif loally
exsluded fronr htg dlscuegion of ttre lars of rente, prof Lts,
wage r and prlcea. (PrlnoLplos r Booh II, Ch. X\tI , lcct. { }
M111 raw rather clcarly ttrat ttrc problem wat by no notnt a

(ConC. on P.go vt t
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purely asononl.c one r a'E ohangLng ttre IrLgh Pcalantry tnto
rcaalvers of wagea wlthout ohangLng thcLr nnntal habltg
would do nothing to Lmprove ttreLr cond!.tion (Prtncl'pler t
tsook II, Ch. X, soct. l, cf. lbl.dr Booh fr Ch. XXIfI !€€tlr
t and 2r.

ZZ. Lewl.r (1951) I hlr Gruy 
"e 

erBllatt1y rtatod to be owrl,tten

Ln tJre claesical trartl,tion, rnak!,ng the clarrisal astu4ttlonr
and arktng ttre slasalaal questlotl'.

23. Rao (19521 cxanlnee ln r@e dctatl ttre appl!.oatlon of
Kcynealan econmior to rrndorrilcvcloped oountrlcl r ooncludlng

tlat ttre category of cooncnia proectt to whlelr Foyncrl'an

analyaLe bclongs ig ttrat of novLng fror a lw to a htgh

Icvel of enploymDtr whl,le that of wrdordevelopcd arelr Lr

ttrat of, urovLng to a hLghar level of dcvelopncrrtr and that
"The mLxlng up of ttrege two categorl.os and a oontogucnt
bllnd appllcation of the Kayneelan fonuulae to tlc Problene
of eeonorlc dsvelolment haa lnfllctod soneldcrablc lnJurlt
on tha ocronoj.es of under-dsvclolnd sountrLct and addcd to
ttre foreas of lnf latlon' . Rro I t dlaourel,on Lg notablc alro
f,or an aauts analyrle of, Ure I Koynoolan nultLplLcr I I hir
oonceptuatl,zatlonr t5 G.g. Ln "The nulttpU.er prLncl'Plct
ttrerefore, works trlth refcrencG to nonGy iname but not wl'th

refcreDso cltlrer to rcal lnoome or cmplolmcnt'. (p . 2ll) t

is worth bearlng !n ml,nd Ln tlre dl.laueglons Ln Chapter 2

below on Thornton and on t-he t EiokgLan crort | . Gcorgaloll-

RoegGn (1960) aleo looks at ttra qucrtion of ttre relenanca of
oapl.tat|etla nodelg 1n other corrntriee r tDd te€t th€

altsrnatLve al "polLcy wl'thout theoryn.

Zl. In an abatract of a gcmJ.nar papcr, Coa1a say3 t "l freguant
falre agsumptlon ls on€ that Ldenttfl.eg an lntultlvcly
def!,ned ooneept wltlr a wholc range of oonnotatlonr 6.9o rccl
lnsomc - vl,th a neatursd property when ttre mcaturlng opcratl'on

Ln fact defl.nee a much more ttnttsd propcrty - 6.$. valuc at
toms rpcc!.fled gchedule of prlcel6. tha abrtract Le prlntrd
in Eaononetrlca, Vol . 2L, 195 3 ' p. 338 , but lf tlre lcmlnar
papcr has been prrbltehed I have not sesn lt.
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25. Papandtreou (1958, pp. 138,/9 l , Nage1 (196I, p. 50gl and
Culbertgon (I9GB, partlo. pp. go/A?l , have drasn attentlon
to thLsl Culbertson usoa ttre term "Kellyrs conrtant" to
drsarlbs tha devt,oe by whlch econml,c tlreorics evade
refutatlon, and hcnce laok explanatory powert he ulGr the
telm aa f,ollmg: 'Eow is Kellyrs oongtant appll,cd ln
econmLc r€acareh? The typlcal oare Ls ttrat ln vtrlah tha
reaoarsher geekr notlonally to tert hle tlreory, but Ln feot
1l rccking to rupport lt"...All tlrat lr rcqul.rad to do Lr
to ell.p lnto ttrc tlrcory emewhore a varl.ablc of uneonst-raLnod
valoGr Thcn ttrc tlrcory wtll - after ttre fast - explain any
cxperl,Gnge '. (8. 81' . He gocr on to tuggcet that 'lnrhapr
the nort monun€ntal and audaeLous modcrn onplolmcnt of
Iblly I r aonrtant Le tlre Xaynerl.an theory" 1 tlre unconltraincd
vari.able ln ttrle oare bel.ng autonmtoul Lnvertmrnt.

26. ltLattey (In AER DEBATE, 1965)r p. 1159. Papandroou (f9581

uaoa tlrc tern "dllpoci.tlon rulca n .

27. Conponant (s) la lncludcd hcrc for ompletcncer. f havc
ln nind hore trro analyrcr s ttra diecugel,on (ln Aatoff , L962,
Ch. {) of laonic, analogruc and e1mbolla rnodslg, and that ln
9cboennan (1965) of prooGcs€s llnking Lnttl,al and tcmlnal
stat.er. othor wrtterc aro algs rclovaDtr but the uholo
dlsauulon bsarr dlrectly on what vlaw ol tbo nature of,
eaonomlc nodolr we aro to adopt and rcgul.rc, eongidcntlon
of whioh 1r deferrcd untll Chaptrr 3. To put tt ln tortr
of a nautical nctaphorir (a) ls a mattGr of navLgatlon, (bl
of, bcrthtng and dl,scharglng or cnbarklng, and (a) lnvolvct
arkl,ng what ttra trlp Ls for.

28. One nry dleoern Bomo devslopmcnt f,rm Hlgglne (19591 pp, 1l-
2l to Gl.nsburg (1961) , but lf ttrl,s approach har beca rlnoe
oarrled to spre advanacd lerrolr f am not acqualntcd vtth then.

29. uThs problons analytcd ln lsir reotlon rncrg. fro the laak
of hmogenelty between the tets of ompanlcs olarrlflcd Ln

an J.ndustry and ttre osnponcnt aubretr of tlre leed,Lng l, I
or 20 coupanics. Dl,fferencsr in tlra econqu!.c ctraraotcrirticr

(Cont. YTTT T
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exl,atl.ng betwecn tlre firo estr ltnlt ttre u8G and rcliabllltrr
of conoentratt on ratloc as nFalurlng devlccr ' tfhen

oonscntration ratlor are aggragatrd t'nto broador

olalrl,f Lcatlont, tlre complcrlty o! ttrr problem lnarratll ' 
il

(8i'nger ' 1968 ' Pr 1661

30. Ibld. r Pr 56.

31. Ibi'd. t g. 59

32. Maggcl (1962) P - 278.

33. Ibld' t g' 239 '

3{. tilasrol (1962, PP. 2{1-253} glr'e3 a numbor of dlf,fcront

crrterra used. rhe phyrr.oar bagrr yrcrdcd anbLguitl'or t

Ln trre fJ.rrt Arsoa cra8., vr.rgin arrnr.nlrn arone dcfl'nod a

produot, but ecveral yearr lrter lt wl8 ruled ttrat rcoondrry

and sorap alumlnttrm rhould bc Lnclrrd€d. rn ttro colloPbrs

olro, nany tylres of flerlble wrapPl'ng vere hcld to bc Pert

of ttro aamc narket, ar.trrough tn ttre du pont-Gcnrrer llotorr

tlre sorrrt dretingurcbod autcnobira fr,nl,rher f,ra pal'ntr

uged for otlrcr PurpotG! o End ulct of produots rmrtt'n.t
ovagodc phygl,cal charaot rlttt'or r 8! [n thr Brtllo
prooGGdlngr and ln Rsadlng cot ttre aorrrt held tlrat ttrr
physl.oally ldcnttcal productr (gtcel rool in tlrr flretr
antlrracLto Ln tJre eeoor.d saae) wcre rold to dlffcrrnt tlDel

of ursr, who aonrtl.tuted dl.f fcrent narkcts. A|rd rlnllarly
tlrroughout trre lietl no rlnglc charaotrrl'rtla ePperr! to

have bcsn forrnd uhloh ls unl,grely dsslslve or rl'tttout

oounter-g:Samplet .

35. Dld. , P. 218.

36. Baunol (1966l P. 93.

37 . Gordon (1955) P. 93 '



rx.

38. l{aehlup (f 9601 p. 553.

39 . I3tld. , p. 558 .

10. &!d., p. 573.

ll. "Opcratl.onallrn adoptcd a fallaoy that wat almrt a

revcnl,on to ttre Ldea of real def,lnttion - thc prLnciple
that ttre phyeloal ldcntt ty ln faot Lg ttra ret of oparatlonr
bf nhloh lt 1r rnoasursd. n (Caur, X959, p. 5.1 Horthrop
dcvoter a ohaptcr to oontraetlng operationallrm rlth I thcory
rtJusturc along poritlvl,rt ltncr I ha uscs tlrc tcrm I cpLctcnlc
eorrelatLonr | ln much ttre sanc rcn^lc a! tlre tsm I r:ulcr of
oorrcrSrondenoef lr ugcd aborrcl 'In an Lnfcrrgdr deduetlvoly
fomulatod ttreory oporatLonal meanlngr ar€ dort ved noanl,agc
obtalned by ray of tbe cplttcmle oorrelatl.onlo. (Northropr
I9l8r p. 123.1 See aleo 8OO (195{}.

12. Hegrl (196I) pr 270.

{3. Cava (1959} p, 16.

al.

{5.

Pap (f 95t ) B. 18{.

Sce ttre tlzmlroflun llEtcd rt 8OO (19311.

{6. Introductlon to SoO (19$ll.

47. Ackoff (f952) p. 151.

{8. Hagcl (f96ll p. 180. 9lc nots l8 above.

{9. Koopnana (19{71 p. 172.

50. Glordon (19551 p. I50.

51. Cf. ttre quotatlon frm BralthwaLtc (f960t P. 257, grlvon ln
aestlon 1.21 above.
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52. 8ee nota 25 above.

53. IbLd. r p. 113 ff . CE. BraLttrwalt (19601 P. g7 , quotcd

notc I abovc.

S{. Dgoat phLloeophcrs end many rc!.cntigtr regrrd n3tturffiant
ar I rlnplc *look-and-ssGr proordtlror B (trtargclrrur lt59 t

pr 16f .1

55. lltrc dlgtlnotton raa derOrl$ed by !'largcnau als 'If,
obrnat!,on denoter rhat Lr ooorolvsly gl.von I'n Bentrttonr
thtt rbl,ah f,onr ttrc last tngtanoc of appoal t n .tt€r:f
solcntlf ls oxplanatLon or pradlott on r and tf ttreory ir
ttrc conrtruotivc rattonah rcwLng to rrndcrrttnd end

reglularfic obrcnratLons, thcn mearurgrnt I'r ttra Prosatt
ttrat nrcdt atcr betrrecn tha trro, the conver3lon of thc
,.nnodtate lnto oon;truotr vla nunbar or?r vl'ercd tlrr otlrrr
rayr thr eontaat of rGatoD wlUr nttuten. $nargensur 1959r

p. 16l. t gho Ldoa of ttre protoool dmaln waa devcloPcd

ln ttrs tlrgt two chaptsrc of Margenau (Ige 1l ' and thr
p-d@aln/c-dmrt n dlahotmy war nsde expllolt I'n l&rrgonau

(1956 ) .

56. Day (19691 P. l.

5?. Hootrbarg (196{} Po Il.

58. Ibl,d.r F. 9?. Cf,. Day (19691 B' I3{'

59 . Eeslcg (1961) PB. 269-70.

60. sTho mantal equl,1rent of orrtl.nary n6n prwl'drs ttrcn ag

tlt"y nature wlth a large ntnber of conocPl,' ) gcncrallrcdr

by a progGfr that ts largcly tutpnatl'e, frm ttrr dLverre

prGrsntations of s€nse. Thalc protsntetLonr arc origiully
Ln apparent aheog, but ara organ!.lod lnto el-qllc aOnoePtt,

rhloh are lrredualblc and cannot bG anelyrcd, by an

lnvolrurtary neural msohanl.tn. n (Carr, 19 59 , p. 9 ' )



xI.

6L. Hydc (19701 p. 3. PiaEetIe rtudlu on tfilg genoral f,lcld
cloaelyrrGr€ publlahed Ln nany earlLer workg, af whlah onc

relcvant raa Inhclder & PLagct (1958).

PLagot (19691 pp. mnri,11-xx.Lx.

63. r p. 35I.

61. IbLd. r p. 358.

65. Thc dlvlrl,on betsren pereeptlon and rcaron is l"ngtorrlble
nblcauto actt on a8 a wholr lr both ttre polnt of dcperttrrc
for trcalgD and N aontlnuour rouroG of organilatlon anil of
reorgaatratlon f,or pcrseptlonn. (lbtd,, p. 361-?.!
PcrcaptLonr, ia faotl "arc ttrnafirrsd ln thc lrn uty af
rptton; bcoaurc t*rcy rharc sGntorTl-notof roott". (loc.gLt.t

66. Plagct nontl,ons ttre "cnpirtelrtf r tlroorlt of, thc knwlrdgre-
oopyl tlrc sopy belng pcrcoptton ltsclf' and qnotce rlttr
epBroval PLcronf l "fundamental renark i:trrt senratJon lt:clf
le only rlmbolt a end provLdar r lcrs ascuratc l.nagc of tlre
objcet ttran nathenatloal eqrratlont do. 'i[!rc toopyr hal
ttrur bcaoe an rpproxtmatc tranelatlono. (lbld. r Pr ,62/r.l

67. Ibl,d. r p, 365.

68. Earrlr (19?01 1r refened to hcrcr thc vork drarr uPon

mroh of Earris t a carlLar rork, Fartloularly Eerr!.r (19691 .

69. &Ld. r P. 232-t.

?0. 'lltrcre La a narkcd convcrgcDoo of psychologteal throrioc
on ttrc vLcr ttrat perceptl,on Lr a procora of orgenirlng
and struaturing Uro slelocnte of what lr oftrn tcrutd tltc
Slna€-fleld. " Ibl,d. r P. 249.

71. Dld. r p. 251.
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72. IbLd., p. 18{ ff . A partlqular gtrtelaGnt o! thcrs ttro
polntr la to bc forrnd on P. 285.

73. Ibld. r FP. 288-9. ltlc plck thle point uP aEal'n ln
roetlon 1. I be lqr'

?1. Hoohbcrg (f96f) po 101. Thlr polnt had carller bccn

epclt outr tftough wl.tlrout clqtcrtncntal tuPport, by

Hortlrrop (19{Sl Ch. 3. NonttrroB argucd ttrat tJro Purc
rqrlrloletr aro ttrc myrttca, and that to rcrtrlat onsf !
obscrvatlon to rengs-d.ta alonc rogtrlotr on. to
lnprertlonlrtlc Ert. In thore tcrT r, tIrG pUrc oplrtsirt
tlrur rcnatnr ln ttrc pr.-oporatlonal rtrgc rfil'oh r aeoordlng

to pl.agetrr f,1nd,lngat vould ba expictcd Ln a nornrl Lnfant

to be drarlng to a oloce btr about ttre agc of 2 itarto

75. Harrls (19701 P. 289.

76. A sonsira tohoma of tlro staga: of, intaraatlon brirrccn

roolal influanoes and porocptual aetlvlty le tound ln
tabtc I0.1 of lrtlllrr (lgeg) p. 262-3.

77 . e|lller (1969l clh. VI '

78. Ttro cnvLronmcnt ln rhl.ch a ahlld grflr up - and murt

Iearn to darl w!.tlr F may Lnvobre ttrs dcvelolmcnt of qu!'te

rpcolfla pcrscptual sklllr appropr!.atq to tlrat rnvlroDunt'
8er EerIrcII (19721.

?9. One Corollary [e ttrat, ln genrral, tlre lnJunctLon to e

rcsearsh worhor to approaoh hlg toplc rlthout pr3sotroeptLons

vould bc llterally lnposrl,ble to carrlt outt any workcr rho

oould achterre ttrls hunanly Lnporut blc fcat would I'n rsy

oarc havc to begln by !.earnlng to sontrol hl'r lcnlorlFBotor

opontlonr all wcr agal'n,

g0. For e ugeful dl;surrion of rhat la Lnvolvcdr lcc Pap (1959, '
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81. Cf . tgatlon t .21 ab{.rye. Sut ECe also Nagol (f961) Pr 505.

82. Casr (f 959 ! PP . 6'7 .

83. Etflrat mpArur36pnt doeg La to oonncat tso partr of
tSeoretlsal hnwlcdge, tlrr nathoatLcal and thc coneGPtual,

lrylartlng relcvrancrG to ths on and preclalon to thr
othcr. t Cawrr oP.olt. r P. 13'

81. Cegs r loo. €it.

gS. Conrtdcrr c.g. f,olrnclr dcflnttl,on of hls verlabhr I'n thr
Goncral lltrcory i,n tcrng of wl$c-ugltr (trs!m6, 195f t
pr {1). If ttrc arguncnt ln thc Treatira (f,eynilr 1930,

Vol, I t P. 13{) tr anytfii,ng to go by, tcm. tdra of prloo

oqulUbrirrn lr I'nvolvcd.

85. Conrl,der a Prloe lndsx t

wherc prt,Itc!
nultlplled bY

tlrittng ln the

wherc SJ ig the unlt dollar
di.nonrlon Ln unlts of whl'ch

.I cansal out laavlng a 3t!r

P !t'{ t !' (' lt

lott.rts!E--Z
iu *t' ctr

Lr trre prloe of tie tUr good ln ttrc ttJt ycer

t[c qrrantlty of ttre lth good ln ttre lttt ltctr.
dlnenrLong r thlr becmos

Dtt. rtir.{*!(al

of ttre- ttttt ysar and tr I'r {:lie

tlrc tth god I's t "",rredl 
tJrc

of money,

r'-:t, ll trErt

;..ftr " 9lt
l$ironoe

(ConG r orr Prgc XW t
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(loohaoto 86 otd' ,

I,
+ !,s ttro dlmensLon of thc variatl,on ln tlro monetaraT
?tr

rtandardr and slncc for a uonctary standard o! no lntrlnrLs

worttr r@ sush ratio of valuo trms 1r all tlrat I'e

avallablo to naature Changee ln I't I the aborro beoucr t

defrnltr.on. rt '"y be necclrary to daoidc uhethcrr c-9r r

a wholorale-ptrlcr lndax rhould lteclf be deflatsd by a

conggnpr-prlOe !,ndex. BUt atl thl'r restl ulDon ttre

dgflnttLon ol ttro u)nGtary rtandard. (cf . Kcyner (1910)

VoI. I t g. 76 ff . and Ch. 1{l 
'eG 

alro Mason, 1963.}

g?. rt nlght bc vsry relutary tor econmlc ttreorlrtr to havl

to wr!.ta dorn ttrcl,r rclatLons axBllottly I'n tic forn

dersrlb€d by, e.9. IBlan (f 960l Ch' fV'

but tce Partt'oularlY Ch' III88. !{orgenttcrn
on " aPrrrlout

(I9631 Paerln,
aocuraef tt.

89, trl,ednan (f9531 PP. 282-3.

90. illho bell,ef tlrat aal,enoe procecdr frqu obrcratloa to
theory 1g rtt.l! 80 wldely and to flnnly held ttret toy

donJ.al of tt t.g oftan met ulth lnaredullty.,, 'but ln laet
ttre bollcf tlrat ue can stert rith purc oblcrnation tloncr
wlttrout anytlring in ths naturc of a tlraory, ll lblurd".
(Popper, 1963, Ctl. l, toct. v. I Furtiert t....fGlcnol

nust begln rlttr nyttu, and wl,th tlrc oritl.olrm of nytlrr I

ncltlrqr wl,th tlre collsetLon of obcenretlonr r Dor rlttt
ttrc lnventLon of expcrLmentr, but wlttr t*rc crl'tlsel
dlaourslon of myttrr, and of nagloal taohnt'gucr and

praetiees " . (Popper , 196 3 , ch. 1, lost. vil' )

91. Horthrop (19{8) Ch. 2.

gZ. llargonau (19|f) PP. 98-9.

93. Crmbl,c (1952) Vol. II I PP. I50-I. Cf . Elnrtclnr e vlw,
quotod Ln Barrl's ( 19 70 I P . 10 2 .
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9l' An Engllrh tt'anslatlon of "DLaloguor Conocrnlng Ilro Nw
Sotaneer' La hcro ltgted aa Galileo (l9l{l.

95' trlfhat Prwcnted Anaxlnandar frm anlv!.ng at the ttreory
that tho cartlr rat a globe rather ttran r dm? lltrcre crrn
be llttlc doubt r Lt wat obecnratl.onal c.rmarlcnoc rtrloh
taught htn tlrat ttre rurfaoo of tlrc eerth ral flat. [trur
{t r|tt tlre epoculatlvc and srltloal rr{tuncDt. .. .rhl,clr
aluolt lcd htn to tlre truc ttreory of ttrr rhapc of ttrc
cartlrl and tt wat obgeryatlonal experlcnoc rhlab l.d ht^n
lltny. " (Fopper, 1963, pr ltg. ,

96. rtor ono tlrlng, the leet tjrat ttre voluns of alr l.a reduocd,
rhl'lc tn retght of tlrc burned nrbrtenoe oan lnonalcr rer
rrll knmr to phfoglrton ttreorlstr. For anottrEr, o{fgcn
ral fl,nt dtgeovered by phloglrton ttreorlstr. And, for a
ldrlrd, grcat ohmlatsllke Prl.eetly, Cavcndtib and trlrran,
rctalncd the pfrbg!,rton tlrcory long aftu tlresa tilo
deoLr!.vc erptrfuncntg had bccn pcrforned. n (Uurgrav€, 1912,
p; 152. ) lor addltlonal rxanpleJt sGC EarrLr (19?01 Part 2.

97 , l'&ugrana , 19 72 , p. I5g .

98. Kuhn (19631 pp. 359-363. cf . Earrlr (19?01 pp. l??-0.

99. Earrl.a (1970) pp, lO7-2I0.

100. Af e 'g. the NcnrtonLan anmaly of tlrs moontf perl,goe had
to ratt for clal,raut to rcloryc. (xuhn, l9?0r p. or.,

101. Kuhn (1970) paartm.

102. Nuhn (196 3l p. 353.

10 3. f,ulrn (1970l p. 182 deflncs I paradlgn' l,n ltr broad rcnfa
a! havlng thcrc sharaoterLsttcr.
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10{. 8co1 c tg. t G'otdon (19651 . Ioarby (1971} not only dravr
attrntlon to ttrr lngortanco of ttre profit-nexlnlrlng
nLcro-rgullibrlun paradlgm ln tJrr ttrrory of thc ffuru, but
ruggratr th11t I nGr on. - a bchavlorrral approaob - nay not
only be I uroful altcrnatl,va but nry oo-trlrt rltlb tha
oldrr approrch. Along ttrc llner of Kutrnf l rnalyrlr, ont
rould oryeot tbatr othcr tlran tn a tranrltlon pcrlod, lot

, trc ruoh c6p.tlag paradi{1nf to oo-trlrt rd. lntrgrrtlon
lt to bG cnpcotrdr rn obvl.our touro. ol lntrgrrtlng ldrel
tn ttrlr firld rould bc thr forrnal eaelyree of drst'rloa
throtl' rrndrr uncrrtalnty.

tog. t. o..rlneo l*ro fl,ftorntlr Eontury, o r rttrrrc har ben i'n thr
eooLal rotana6 not onc ueJor broaktlrrough ol th. hlnd rnd

nstun of Urorc sfitob nark ttrc dcvololrmnt of Phyllor r
sholrtrT, bLologYr nrdt ollloo . e r

. , . . ID f,aotr thr blrtorlr of tlrr eocial ret rnecr lho|'r no

olcarout oarc Ln rhloh r theory har brnn dlroontln d by

oontrad,lotory cvldcn('r. r (Gnrndbrfg, 1966 t g. 148' I

106. Robluon (lg?21. Joen Roblnron trplloltly r.ooEnl'l.| tb.
crtrtrnse of carllrr orLrtr I tlrcre tt o er. rolrrrrd to
hcr llfcttnc. But rhc oould elnort hrrre urdl a ollc for
rupporlng ttrcn to b. I nrn rnd dlffcnnt rort of, orllilr
in that osondl,etr hrrl not prcviourly found tbm'.lvrr
et o3co lo rrtl equfppGd rltlr lnpnrrlvr tlrlontlorl
rttuoturcr rnd to lll-plaocd to dral rLth lvlntr.

107. LlJonlrutwd (1968).

I08, Cf , LctJonlruf,rnrd (op. ctt. r PP. l-6 ) .

tgg. Eyl rclocntery faetrr hrrc lr nmnt tlre rort of dltrr lt
output, rnBloyncntr prlorlr otc. r rtrlsh cconmlo tlrrorlcr
rttGry)t to prcdlct and erpla!.n. l{hcthor ttrlr lort of drta
srD lcgtttnat ly b. regardcd ar f laetualf ll en tn9ortrnt
qgcrtlon rhioh rlll bc exanlnrd belor, but for tlrr prcrent
it s'af flcrr to adopt tbr vlcr grnoralty takrnr thrt t C'or

(CoaCo oD Pt 37fft
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(lootaoto t09 atd. ) t

prretlrlng .coD6trtr, tlrclo aro thc gl,vcn faatr of publla
hnoulrdgc. lfhctro nay bG rdro debatr about prcoltcly rhat
ought to br tnoludcd ln ruah rggrrgatrrr but doubtr
er[rrcmcd about ttrr obJcotlve nature ol tlrc rntltlo to
mearund oannot b. takcn eariouely rhrn ttro nalorlff o!
ttrr pofrrel,on usG! thcn ar a nattcr of ooutrlc I,n rrytrloal
cxrrair.r end polloy noorrendetlonl. 'Tlrc abrcnoc ol
J.nf,onnatlon about LntrrrrlatloDr r partlaularly ahout srulal
oonncctlonrr ir rnothm netttr altogrthir.

f 10. titrorthrop (fglSl Chaptere fI, IfI and r11. Eaob of, tlto
tJrrsc rtrgcr tr glvcn a oheptrr.

111. lbrthrop r op. olt. ; ch. III.

112, Cf . 'In aooordancc wl,th Popparrr erlttol,rm rr etetr that
tht rtrrtlng polnt of aplrlcrl rolcnoo k not cplrtrm-
logleelly abrolutr I At rny rtegr rnplrlaal rotoasr !.r
rctylng on a rtore of Brrvlour knmlcdgc trhlsh contatnr
nrny rrnrnalyrcd aonrtJ.tnrntr, rhtah trovovor, nry brom
rll.rrlblc to analyrtr et furtlrrr ltagolr. Bcrneyr (f96ll
po 39. C!. Eclnrnann (l9f8l, partJoularly hlr Eonalurlonr
on p. 632. g.ln nrnn ir tathlng about thr cttrnttal
nodcrntty of Lctbnl! | r doctrl,nc of, trro hlndr of truthr r

end thc dlrtj,notlon Lr not ttrc trm al that nada hlrc.
But lt doea ehor ttrat phllorophcn trylng to nalc r.nt.
of tlrc ttreory-flet nlrtLonr horcvsr nnoh auurG tlrcy arc
thrt |laotrl aro eonrtruotrr Dcvrrthelcrr aannot alcap.
Urc nccd to eeprratr out rmc rubmt of thoac eonrtnrgtl
lt bcing part of, ttro rnal rcrldf ,

1I3. !trm Bungo (196d1. Bungcf r prp.r on PhrnmnologLoal
Thoorl,u l'r drarn on hero. (op.€it.r PP. 234-25f .1

11{. Bungc, op.cl.t. r F. 239.
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Il5. Economj,sts t mlsaonceptLone about acl,ence may nLalead thcm

ln anothsr wayl cf . "E tlre overallr ! measurqlsnt ln phygl'cs

wlth I0 peraent aqcutrasv Lg a vcry €lld meaetrrm,ent. Tho

readcr should aompare ttrle wJ.th tho allcgcd abtttty of the

€con6qlitt to measurs ohangee Ln natLonal lnoorc I Gonlumsrt I

apendable lneme, prlcc Ievel, lmportrz €to. I to an ovorall
aacruraay of ten to ons hundrnd tlmeg battcr - cvGn ln the

average t

'Newton ostabllehed the law of gravl.ty and verlflcd tt
wlth an aosuracy of about { percent (tt ra8 later proved to
bc accurate to about I/10r000 of onc peracntl . tfb oonelude

fr66r gush ehinlng exampler Ln thc hlstory of phyllca that
tlrc cconqmlct nccd not dcepaLr ttret good workable ttreorft I'r
tmposrlblc unlerg the data are of ttrc PrGtcntly allcgcd
hlgh ascuraoy whl,oh evcn the phyelclrrts nqt do not enJoy

Ln generaL. But the theorT wlll look dlffsrent frcu what

ls ncfir being advancGd,.' (Ftorganstern, 1963, PP- g7/A.l

[Cf . tha Eoment by N. tfl.cner 3 'eoonml,oe lr I one or trro
dtgtt tciencc" quoted by t'lorgenrtern (op.clt. 7 p. 1I5n).1

116. " It can al,so happan that a tlrcory ll Ln no [tGrccPtlblo ray

tnfluonoed by any addttlonal and,/or ft nor nctaurGtsntl '
Thl.r wtll be the oaa. when lt La not ralatcd to tlre faotg
at all or only i.n auoh a hary way that tt dcrcrnrcr no

oonsl.deratlon whateoevar a! an cnpl'rlsal theory. It k
lthcly ttrat partc of accepted econqnl.cg fall lnto thlr
catagory. For exarnple , no amount of lqtroved obeEr.vatlonr

of a uodern caclnory wtll havc rny bcarlng uPon tlre walrarl'an

tyrtam whlchr urlng thc !.nadequatc oonosptual-mltlrcnatlcal
notlon of naxlnl.zatlon, dclortbcr only a hfpo$tatl'cal o.te
of esonmic orgurLzat!.on , Cait nnovod frq rcallty horcver

ooaraely or fl.neLy descrl,bed. " (l{orgenrtorn, 196 3, p. 97 . }
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I. Rlcrrdo (lg5ll Cb. t0 roctlon VI.
But rlnso Rl,oardo har barad hlr dl,rauuton on gold,

rhtsh har lta ora lntrtnrlo value blrcd on ltr leborrr lnput,
ttrc vart'etlonr Ln hLr rtandard I r orn valur rr. anrlytloally
dlrtlnet fron varLatlons !.n tlre vrluo r ol rbrt ttra rtrndard
1r to Dcatun, ead Rleardo ir thur cneblcd to rtetr
crpllottty rbet hc tr holdlng aonrtant to dcrlvr hlr
I invrrlrble rtandard, t hls ar.gruncnt c€tror to hold for
nodorn rcncy. (Ct. $lrron (f96!l , parttgularly Ch. IfI,t

Irljonhufrnrd (19f Al p. g0 (tcxt rnd n,l?l .

thlr Srolnt lr dlrcurrod rcr. fully in chaptor l.

8or1 r,g, r Detlnhin (1965), pp. 17 and l?f r atrd prrek and
8avlry (1967! p. 320r to altr trc intlutntlnl rorlr. Irynrr
dcvotod levcral prgGr of, tlrn $rcetlre to tfilr tdmr rlthough
tn tbc €cnffrl Throry hc novcd rttll olonr to Rtsrrdo by
barlng hir unLtr on rcal urgcr. (Bcc dLraurrton tn erotioa
2. 12. l

I hrn in Etnd partlcularly tho llrhsr cqurtlon of uchrngr
rnd tlrr Ecyncrlan eggeltty (ldcntttyl of revlngr end
lavaltnont. Thctc tautologlcr rutfer frm I oonturl,on ta
Eany port-Xrynmlan rrltcrt bctnccn I tautolof,I, r | lunstloaal
rClatlon r rnd f cqulllbrlrn aoadttl,ono . C!. Eesrod (lgaE!
p. 33.

sohrnpctor (r93ll Part rrr, ch. ? and prrt nr, ch. I, to
begLn at tho polnt whrre nodern ticory nay be rald to bogtnl
Sohtnpctar rlto lookr Ln dctall at thc carll,cr r:l,ten
rhore ldeae, in nany way! r found clpreuion Ln Eutrs rnd hlr
luggtttort.

Dl,asurrcd ln rcotl,on 2.11 bclw.

3.

{.

5.

6'

7.
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XX.

Spoclf lcally, wc r6fer to lltme I I e ssayt Of Monev qnd O-f

tlrc Balanoc of ltade, both reproduccd l.n Rottuln (19551I

to Ricardor t Pglgclelea of Poll,tLsal Eoonmv ln tlre 8rafft
odltlon lLet,ed aa Rlcardo (1951) ' lnrtlcularly Chr. I and

t()ffIlr and to Ebornton (1802).

ot:r (tn llonev, pr 15) r ua counterfcl't non€yr uhl,eh

forel,gncr! wlll not acccpt of ln anY Pqmontn '

Altlrough Schrnprtsr rupportl ttrlr vlcr, lietlng Rloardo
at a ttreoratjoal nctalllstr Riaardo doer say (p. 35fl that
"lt Lr not nec€rrara/ that paper monGy rhould bG payeblo I'n
rpco!,c to recuro ltr valuc r ' rhich at flrut rtght aould be

quoted lf I dt ravowal of thcorctleel notalllur but R:l'oardo

gocr on to quallfy tbts I "l.t ls only n€osltaryl that ltr
ggantlty ehould b. regulatsd aocorrcling to thc value of tlre
nrtril vhlch Lg dtolarcd to be ttre ltandard". (Ct.

Sehunpcter'l arguncnt p. 700.1

Altlrough not, ln Eahuqlrter t g vler, add!.ng anytlrlng of
EoRacguonoG to Cantlllonf r gtatement. Hrmo dorr dcduot
hoarrdcd non y frm tlre rcn y gupPly ln hls rnalyrls,
roterrlng ttre quantlty rclatlon to money aotrrally ln
olroulatLonr rnd furthcr woakons tJrc dlrect guaattty
relatlon by admltttne lnoreaaot ln labour producttvlty
and lage, (See RotwcLn, 1955r PP. 38-91.

It nay br argued tlrat tJrl,r ls tautologl.oally trtre ln
Eruars analyrlr on the gronnda that hie dof,l.nltl'on of
rmonsy t appoarr to rcquirc lntor,pattolral aoeoptabtlltill
(gco N. 9 abone). But bottr ttrc praatloc and tbc thcorctloal
formulatlonr up to BrrnE I s tfuoe provldod anplo rupport for
hir tpecie-f low vl,cw of non€y r and lt wl. rtlll clore to
thc truttr Ln Hume I g day I thars doce rppcar ttrc dlf,fsrcn€G r

tlrat shcreas uP to Eunr tlre rpcolo-flw barlr rta t
rlmple nattcr of faotr to a mtnor rxtent for Ml and nnah

rcrG f,or RLoardo ttrcrc waf a grorLng lhlft touerdr tJra

normatl,vo rlcnont of ooDvartibtttty al a bark for sontrol,
1,.e. t9 a pollay.

9.

10.

11.

L2.



13.

1{.

15.

16.

17.

18.

xxl.

Cannan (f92fl pp. 28-36. Cannan oLtor rlth agprovel I
publlcatlon (a Follttoal Dlotlomry' of 18451 uhteh .rlrrrrr.t
thtr vtrtr, rnd rrfen to .llcvonr la oerrtrtng lC tonard.
But r.c llargct (19t81 pp. 16l-171, Vol. I.

8or f.g. th. Fodoral Rmrnrr 8yrtm, (It6!l ppr 6t-7!r
Sannclron (f9?01 pp. 3t5-6. IntrnriLatr tertr on rcacy
hrvr ln rcornt, ymn bcoom nor. oarrful on thlr lnlnt.

l(cynrr (I0I0l VoI. f r pp . 7E'27.

9.. prttrr (lg6gl pn. 6t-Bf , ln whleh rcttrr llrsu'|fr
fflc nodcrn eppllcatl,onr. llha aarlyr!.r of tbr rrcherryr-flon
fir€mf to b. lirr oaty rubrtentlel put of lllrentoaf r enrlyrir
utrtc$ brsrnr aoorptrd tnto ttrt nrlnrtnan of Enotrry tbccy,
altlrough ttrc Rtorr4hn oredlty-vlcr of lntrrnrtl,onrl
f,tnnsr ruwlvrd along rltlr lt. Sohuryrtcr (op.nlt, r PP. 7t2-
7I8) qurttlonc hor far I dtftnl.te lrtr)rntLon of, therc Wo
vicn crn b. turtr!.ntd r elthorrgh tlro lrylortrnt rrttelr by
I{u&Clott (Chrp. 36 of lttrorn (lte6}, pp. 65t-661t do.t rp9e.r
to Isan nor. tovardr Rl,oudo thrn Thoraton.

Thoruton (1S02) pp. l9I-1. Hlr ementr on thr rrlettm
of, tho dmartlo fycluc of palnat to tlrt valuo of ttr
crolrangu lr tltrrJ.nattng. ft aurt br emordad ttrrt
Rleardsf ! Ingot Proporel (rcs PrJ,nelpLtr F. 357-81 rhol
an rtrtr.n tr of, ttroc alpaotr, ln t noro elryltrtls vl,er
ha nsoh R:loards orrd dl,rootly to lfbornton on tlrlr Polat
I an unablo to rly,

"Bven i,n thrt cerly and rudc etate of roolrty, la rhlah
nrtttrnr bllle rur mnoy lr. a. yct knqru, lt nryz br ettrnodt
f,hrt lf thcrc bc comttrc., a sortaln drgrcr of, cil.nolel
Errdlt rt,ll aleo rubelrt. In t'hc lntrrshangcr tor crqrlrt
of emodlttrr brtncen tlrc lemer and tlrr nrnntrotnrnrr tbc
nenufretur.rr probably, rLll ronetl,nrt delltnr goodr to tbr
frmr on tlrc orc4lt of tb. grorlng Erollr ln oonf,tdelpr thrt
tbe frmr rt,Il oon lnto pot..mlon of, tbc lnrltr of bt'l

(Coair or gt XIfIt
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trbourr rDd rl11 bc tlth;r aryrllcd by tbr lrv al tJrr btd,
or t ndgsod by I f .gr. of Jurtl,co, to lulflt hlr Ptrt aC thl
contrast sbsn ttrc hawolt lhetl b. olrl3.5 (tltrornton, 1t02t

bcglnnlng of Ch. 1, ln tJrc rdltton umdr oD pr 7t. | lhlr
oontrartr therply stttr ttrr Snitlr-Rloardo-ilU br|ll, rDd

rborr N rmerkabla rlntlnrfff to the luoh lrtrr vin
.rllrsnrd by Elnrtg (1t661 on pp. 3l!-f l barlng ht'r flndtnfr
on the pportr of aattrropologlrtr on I uidl rrrry of fhld
rtrrdlotr gl,ncl,g lr dsvettatlng rbout l|!,llf r rbrrerfcd trllor
oo th. v.rg. of rtr.nratlon, trylng frcntlaelly to IlnC I
batg rto bapprnr to b. tn n cd oC a ,rok tr r rttton'5h
dllvonr | | dorrbh oolnoldrno ol rentr I ltlll rpprrr. b br
tbr rtaplc of tntroduotloar to grlor throryo

19.

20.

21,

8.. Ch. 2 (lthornton, l80t' P. fl).

gp, C2-8{. Tbesc Frr69.r orn b. lntcrpgtrd ln Crnr of
4pdrra Uqutd,tty Prrfs.nor, hrt ln ord.r to Ao to tm o!
thc d.tttlcd inlomrtlon glvm Ln rhornbnr I rnrlyllr nrrt
bf droppedr end t*rr rnrlyrlr grutly rtnpllftdt rlrethrr
thrt Lngrorrcr nattrn ln ttri.r sate Ll rrgrnrbb. 'iltr
rerlndrr of ch. 2 Thorrrton d.votd to I rcfutetlm of tlrr
t troal blllr dootrlnn r I I bardy rt od vhlab awrrtlrrlru
rurylvcd tl1c rcfutrtlon rnd ro-rpperrod !n tb. Fldrrrl
Rorcrvc rgt of, 1113.

Brc p. gl !f,. A tlnaitlo nprrdlatlon of tlrr Ourntlty
Itcory ltay b. lcrn lnr ".:rht arcunt of rrtat I'r arlld tb.
olroutetlng nodtrn of a @untry ber blrn rWporcd bg' lor1
to blr a rogrulrr proportlon to tlrr qurntlty ol tredr rrd
o! grynrntr. It ha^sr hcrvrr, betn rhrrn tlrat ruoh Drrt
of thc ot rorrlattng mdt1ur lr ytrldr ln lntrrot b tbr
holdar rlll eff,cot nuab f,rwss ilry6rntJ. 0 lD ProPo8t!.m to
Itr arcnnt, tlrcn ttrc p6t Yhtalr ylrldr Go tho holdnr Do

latrrut. " (p. 9f t gl,rpr Thoraton docr Dot brltve in
rtrbft preogttoar obtelntng boff1an thr of,Pog.ntr oC tho

troany rupply r ttrls osaFot b. rorcrhld t'nto thr Otrrnd3y

fCoatr olt Po x,XtZI .,



xxrrr.

(rootnoCr ,t e GA. ,

l'heory by rfir rlnplo ortsnrlon of th. bl,gh-ponrd/
ordlnrlt Eonty drylo, 8.o allo Dr 23 bslc.

22', lltoraton, op.olt. r pp. 116 ft. frlr lmfu lnGo tbr 'gold-
tlwr prlor-rdlurtnrntr thcoryl but er tlr. btc.t proordtp
tbornbnfr gartp ol l rldrr rang. of dfrott thaa I rtgtd
cqrrt.ffbrlrn url1rrl,r rrln nrnegr lr drenrtntaat. t . rlro
notc 28 btlsr,

pr l2a. 'lfho rrgrruont brn 1r bmrt @ Urr rrtntrnraor ot
oonftdrnso tn thc Ernlrr nottrr 'lfbltr fi rD gsrlllrr
ltnltrtjoa of tho, el ovtrl, oD. Erilt rddtr uhl6h rlt'l
Xrodrreo fr,llunrl frlluru nuet slurG c@ttaanr'tEl,oal rnn
oonrtrrnrtloa mrt lca! to a ruD upon tlrr beat lor gtrla|rrt.
It ttrut drlnndt otr fttr drgfer of rlen' lnl rot on thr
nrtntcnrnoo ol thr grr.rt r or of thc hrr qurntltf ol notol t
rhcthrr the Sufncet thrll be txrr. otr lcll ragtdly artld
tor fro t$r brnh.' tlnally, thcnr tb. ury to gtwrat rn
.amrflyr run l.r to prwl^6r ruough Patr).r to lrrvrnt tbr
rl,rtr,

PP. L?r/?.

pr lal. Tlrrt ttlr lnpltc no totlel WPe of rqll{tlbrlu
rnrlyrll lr shrr, Cf,. pr fat, I ftarl rtrtnratr rhlsh
nrnr up tbtr nor-rqulltbrtrn vlr Ln nqnot of ra nJG
ooBs.ptt, lr (p. 2llll nlt lt, thrrrfonr b. ou.f,ully
mabcrod, that f by Do Errae rutgorr I llnttrtlo aC

Iondoa papcr to oflrlrato rl4gly by erurlag ln .qurf F&rcttoa
of, €ountry prp.r, rnd tlrcn rush l trl,l la tlrr 9rl'or of goodr

ry.r thr klngilil rr lt rraotly omrniuntr rlth t[. grnrrel
dl,nlnution o! DrIDett rnd, ftnally, allo luch a rnrlrtlm
ln tlrr r*ohangr tt Lr preclrrly Propoatlonrtr to ltr
rrduotlo of, pop.r, rd to th. !r.Ll ln thr prlal o! |oodr.
Countcncthg sLrorurtrnsm of, vrrtour tl,adr rry prrvrnt
tbctr progort!.om trg-n bcl,ng nrlntal,ardr ed tbc full
sttretr nry not folltr ttrdr crgto untll af,t t thr tr'e1ne

23.

21.

28.

I

fCca3. ot |t tltF t I
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of rg1. Bdlfoa of, tlnco' cf,. (p. l9?l r 'a1l rpot
Eorrarpondcnoo brgrrn thc gurntLty of Prpcr and ttrr prlor
of omodltJrt oan by no ncrru bc rrtrnctcd rlrryr to
rubliltt.

16. Fr 191-5. o,lllrl prloo patd Lr not rt rtl govrrnrd by tha

. .qntg1l o! ths olr.r but cntlnly by tb. drgrrc of omrnd
rhlah tlrc ono put? har clryGr tJrc otlt.t. r ffhrrc ln lnsrorrr
ln 'clgtrncrr t on Gtrr prrt ol thc buycr arlrcl fro en

Lngrour La !1, thle lr not r rnal brlanor rftcttr rl,nor
tt lr nrde rbundrntly ohar ttrrt f,or tb. not f to b.
Lr1lrrcd rm. pcop[ nnrt borrc fro tho btsk, rhlcilr tbr'y
rtrc r[lllng to do tf long af tlrc benlr|I lcndlng r|tr I'r
b.lff tlrn nrrkct gta. (F, zsl/rl An lnom rtloot rrt
thrn bc $Gnent d through the rrspcndl,turl rultlpllrr
(pD. ztg/a[, , end the rtrolc procctt rurtrhd by banlffrr
rho rrc h,eppf to hrcp hndlng rlnoc thcl,r lornr ltr. rlro
brtng repaid tfirougb thc Proect!. (p. 25Il

Srlg daand/nr1ryIy analyrLr tf rrtrndrd (P. 19al to
ttro dffian l for and rtUryly of prpor (nonrU'l r r![hl pri'nolplr
wh!,etr har bern frld dora r! goycrnlng th. prloo of, goodr,

nurt bG oonrldtrrd an al,ro rcgnletlng tlrrt of tho prP.f
lor rhich thry rrf roldl tc tt nry at propcrlf be lrldt
oR tbs ocoulon of a ralc o! goo&, tbrt grpc 1r rold tor
gooda r rr tlrrt goodr arc sold tor pqnr'. Cqr|lrl CbLr

r!,th I pualtrl etatornt by Clanr (19671 D. 5' rtloar:f

buyt good3 and gpods buy noDoyl but goodr do not bry groodl. !

Clansr tr arnd,nq agnlnrt ths openLng ProPorltloa by

Datllklnr ttrat iltoncy buyr goodr, tnd goodl do not buf

mrroy' (Prtlnhtn (f9651 Intrsduotlon, pr telltl . ffi,
rltlrouglr et llnt right Patlnklnf r vLrr ttrat (en rroilll
dcnead for rca.y tqrltcs ia*, a=$.rt) rrryply ol goodf lr
cgnlvalrnt to thsntonr I foruulatlon, rtvlrel dlf,f,rr.mil
6G apFrGDt. tfhornton 1r oonoornd to dtrttrynlrh qrPcr ol
trann€tor ard of tranrastlon (ror Pr 116 ) ubtoh Pltlnfln
la not. patl,nh!.n also arlwr ttrrt good| errolrrngc diilstly

fdoatr o! Pt ttltl
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for goode - the lntnt ultlr whloh Clgar La argtrlag a

uhorcar fhorrrton oxpllcltly rtrtit thc opporl'tc I "llhcy
nuet llret crcbange thuo unrultrble goodr for goodl

rhloh ltic tultablc, ttrat tq ' FhoJ nurt- getL tlrlr ln tr\t
glrat liltancc, ,,tor noEey.' , (p. 1f5 I rryrbarlr rugpll.dl .

In addlttonr Datlnkln Lt drduotgq Utlr rrlrtionrhl'p tro
an "cgulllbrhu' conoapt, whloh Thornton Dlnlfcrtly le
not.

27 . p. L97 /8.

2e. p. e35. "Wc have latcly brcn pleeod brtwron trto drryc|ltt
betrrocn thst ol r deprroi.atod prp.r eurrensy on thc ont
hend, atrd ttret of rn lntorruptl,on to our PrP.r orodltr
and I conrogtrent etagnatlon o! our omrcc and

uanufigturor r on tlre othcr. "

29. pp. 230/9.

30. Sca partl.cularly p. 239/l[l noto ttret tltc nultlPll'rr I'r
orpllal,tly c Fno1r-arlrandl.ture nultl'pltrr I hevlng
erplorod ttrc sourtc of tbe nultlpller, ln tcrrnr of
ruccc;rl,ve paynentr of tbc reno notcr tro rcolpl'snt
to rcoLglent r thLe yhlde a total oC nonoy puroharor or
crptdltnrori only ettcr osttbllrhtng tlrat, do vo cngulra

Lnto ttrs rcel glde r tf cxpcndl,turol tbur lngrralc r
clthar thc output of goodr or prLccr nurt havc riFnl
Ln gencral botlr cffeots rtll oocllr.

3I. p. 253. oBut lt ir hsro to be raeollrctndr f'hat tlrr
bantc lteolf , Lf rc 3uplrora a progrerrl,vo cnlargoant of
notot, nult b. arnrree to furnl,eh gntActurf ly lnorlmtag
nsent of of lrotlng Palnreata, ;1rrd thur to rcndcf
puncturllty ln tulfllllng ovan ths rcrt oltrevagant
ongrgcmnta oonvonl.cnt end caiy to ttro tmrohantl. *

(C!. Keynart TroatLrc, Vol. Ir P. 2ll "Baoh Brnk

Chalrnan slttt nE Ln hla parlour nay rrgard hl"nmlf lt

(Coatr ott 9c tlYI . I
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thc palrflvc lnrtnnant of outrlde forscr svrr vhieh hc
har no contrclt fct tlrr routrLdr lorout lty bo notlrlng
but htnmtl rnd hlr fell*otralraon, rDl ocrtrlnly mt
hla deporltorln. I

32. pr 1$5. "!ha bor:ourn, fR oonr€gu.noG o! thrt
artl'flotel rtetr of ttrlngr rhtotr t,r producrd by thc
lar rgrlnrt ututifl obtrln tlrrlr lornr too olrrp. tbrt
vbt eh thny obtrln too ctrerp thry drnaad Ln too grert
qurntlty,' Thur th. borrorcn I latcrrrt dlrrraru fra
thrt of tho banh, rbleh ooni.qu.ntly ornnot r.ly Epon

thd,r rcdcntl,on.

f ernnot e11rcf vlth Sohrnsntcr tbat thll argrrnnt
ts Lntcrprrtablr m othr 10rn ntc (nonr1' latrrcrtl t ndr
to cgurl crynctrd nuglnal protltr of lnvurtnrat (nergtnrl
eff,totcngy of orpltalt'. (Sohqntrrl oprolt. r pe ?fl
aad 71f D. I In the fl,rrt plaoo, ln vl.cu of tborutonf t
cvldcnt dlall,hc tlrroughout of rlnplc-ntni.d rgualltl.f
and othrr urct gurntlty rolrtlolf , ht aould bardt+ br
ruplprcd to havr bccn rilllng to aooept tltl ld.r of
f cgrlllty rt tho nrrglnti ln tbo noond plror, lltorntonrf
uholo argrnoat lr tlrrt, whl,b rill rpprortrrt rtrblllty
nlght be ecblryr{ lf brt* nt u:tll allard to rltr, tbo
rhob troublc rrndcr dlrarurl,on lr bronght rbout gnotr.ly
bearurc ttro n ccnuy srtarlr parlbur sondttloot rrrr noc
nrlntrlnrd. fLm rad tt.n. rgaln hr rtrrttrr thr
Lnportanoc of thc dlrturblng feotort, Snrtloulerly rhrn
tho d$turbtng faotorr aot upon an elrlady nnrtrblo
tl,turtion. lltromton alro gtoer on (p. 215/61 to 91re
rra.on. rhy, ln tho sl,trratlon undrr rcderr thrn uould
not br I falling ratc of nonc1l profl,tr rD tndirlnnrrbh
prmtra of thr tlalling nargtnrl effislrngf of crglCall
argtuont ln r oont rt of, EggL borrorl,Dgt.

33. Thr uktrhr attrtbutrd by Eayrh (Urey, lfhorntonr l30Zt
to l{aCultooh e of sonturlng Ernry flrornton rlth hlr
rldrr brothcr, Srnurl, rho rla l dl,rrctor mdr fra l?99
to 1001, Gwttraor of thr Brnh of Eglgbad, Dly bele
rubrcguantly oontrlbutrd.
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3{. Tbat Lr to ny, tlre formrl struoturc wla provldrd by

t{alrer, but thc buLc ldcar of, a*ahangc rqutltbrlun rcrc
tlrorc of Rl,cardo and 8mltJr. Rl,qrdo olD.nr (PrlnaiPler r

Cb. lt rlttr tho tollqlng rtatmontr "tn lpealclng ttrrn
ot, smodltlm, o! thclr exchrngcablc valur r Bnd of ttre

lryt yhtotr rcgulate ttrrlr rolatl,vo prl,arr, sl n an alrayr
ruoh cmdLti,or only af srn br lnsrcamd ln quEntltt by

t1r! eprtton of hrsn tndwtry, ud on tb. pruduotloa of
rhl.oh oopctltlon olnratm wltlrout rertraLnt.

.In thc 6r1y f trgt.! of roolrty, tlrc rrohrngcebll
value of thorc orcdi,tlor r oE tba nrlo uhlsh drtrrnl'nil
b61r mrph of on rhall bf gl,vrn ln crchango for rnothlr t
dcpcndr rLmtt oxslurtvrly (tn ltt rdLtlonz rdclnadl

rolcly t ) on thc ocnlnratJvc qulntlty of lrbosr crytrndrd

on .loh.t Aa !furdt bl,t ratl,onalr fD Entth, qrcting
- witb epprovcl - " ln tlrrt crrly and rudr rtetr o!
roalotf , wtrl,ob grccrdcr both ttrr rcsunulatl'on of ltoeh
and Urr rpproprlattoa of land, tir proPo8tion brtrnrn
thrqrrantttialoflaborrrnoootlarl,forroqulttagdlltcrnt
ob1rstr se{enr to bo thr oaly elrgtnrtanrec rhlch sln
atford r1y 5:q$ tor cxehanglng f.ha on tor arctlrcr'.
Rloardo rlgardr t{rlr ar 'lr dootrlnc o! tllr uhort
Lqrortanoc fn pollttcal coottdlz" .

A ongrrlron of tfiLr rlttr l8trornton (rnd Etnrlgl
bcsmr 6lrt rrvcallng wbcn or soilldrn hor thc ld.r
of a or.al-rrehalgr cquJ'llbrlrs* prlor to rnd tndcprndmt
of, norre1l har bcen srrlrd on lnto nodrrn thcor?. Cf. tlrr
cmrnt by uorg.nrt rn on r{elrertrn rqdrlbrlu (rcc cb. lr
Dr 116 abovrl.

15. Htohrrll comnt d ln 1893 tbrt: rlf ttrc Ournttty lftrrorlt

it frlre - or to t$c crtcnt thrt tt Lr falr|| - thsrr I'r
to tar avallablo only oD. felrc tboory of nonoy r and no

tnro thcory. . (Htohrcll, 1936 r pr xrt t,t.l ttr mdrrn
fotttrtatlonoftilreQrrentttyThcoralrU|tltllyergrlbrd@
Irrrl,ng Flthcr, lr prorcnt d aj;;edayr lr ,tY - Dt. lftrah

carll.rr fon-znlatlonr of thir rclatlonr negleotlng thr
t'uloclw tcrn, fr. reaordcd by Eohunlntrr. Kclznc! oltoO

(Cont. llr !e tx7ltf.,
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othar prudreetfon of Fl,rhor. llfhe trrll,ut var.lon
o:cpllo{tly tn thmo trrar l,s or.dl,t d b1l lhtoohrrtr
(ftff r Dp. I00/Il to rD nrly oraen rathnattcrl
rooaoltt, clrua E6nko, rritlng tn 1t0a, DEtr rf
Throebarlr grrctu *t, f,r6nlrf r rqurtlsl lr rrtttrn
a - grrhfrrtr I, tr Plt radn -V (tolet6[I
oor8.rpoadf-q dtttnL!,tonr) uhfoh lt tlrr nodl,ftortlgrr
ururlly arlled ttrc rCenbrt0gGf rqceGlon, (8cr tfr
lhora, 1966r p. 5g.l plgoul (lgr?1, ln lrot rrtrndr Gh.
tCrnbrLdgr r$nttonr to dlffcnntlatr betrrrn outrllqr
rnd brsl dolrultf r errlving at a lsnuletlon lorrchadorrtng
tbr bigh-pcrnd-ronrlf nlatlon ol tb. ChLorgo-St. lpuir
lrlr (q.v. bolorr.

t5. tlargrt (l9tl-atl dlrrgr.d that nroh I olmrLorl Cfototay
rrl,rtrd. Elr rorh l,r nrfuify 6rrotrd to ntuttng thl,r
Ld.r, hl'r ohlrt targrrt bcfry !r1nlr, ltrrg.t rttrctLr tb.
rntl brtanoc otfrotf r (vol. 1, pp. lt!-fttl Snrtlorrlrrly
It tbrt oonorpt lr dcrlt rlttr by A.lm.f fn th. lrrrtltcr
Etl mrntr rrr nhvrat rlro to th. dtrsurrloa oI
Drtlalcln, brlc.

37. 8.. Irymrt ekcurtlon of thr Genbrldgr and tlrhrr
lotluhtlonr Ln tht Trtatirr (1t30, Vol. lr €heDt r tll I
b. tr.t tbo dlff,rr.Eoc brtrcrn tbo la thr follovlug
trmrr 'Qutntlty Equrttonr o! th. fCeabrldlqrr t!D. I,rrn

'uPr lt u. hrvr rafar to thr Ctrh-brlrnou Prlcl-lcrrl,
rbllrt Equrtlonr of thr rFl,rh.rr tylr l.rd up to thr
Carh-tranractlonr ?rloc-Ilrrclo. Htr trrynm qult clcrly
rlt rpchlng ol th. dctlnitlon of I Cunrnoy Etrndrrdp
rr r. m. lro hlr urllcr rsrrt (op,ol,t. r pp. ?3-711 t
rAn objrot ol rrprndltrure rhlotr prrr.r rtnlEht lra thr
orlglnrl pruCuorr to tlro ultlnetc ctDrrnrtr, rush lr
pcrronrl rorvlcor tor rrmgh I glver rl,rr to r lor
nolurr of, rcnrtary treuretlou thaa rrr oblrst of rqurl
vrlnc rtl,oh lll.tcr throngh rany hrndr end through rrnf

(Coato orr Dt ttt.,
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ItrgGt of prdustlonr ar€b of rrhtah lntulrnr I mtr ttr4t
trannotion boforc lt r.roher tha contucE'.

But tlrr arroolatlon of thl,r dlrtlnotlon rlth thc
dottnltlon of I Cgrrcnoy Stendrd, dlrcotly roletrd ln
both Xrynil a11d ll,rhrr to t Pr.oooufntlon rltb thr
plgohutng poarrrr of rcf,qf Ind thG ooertruotlon ot
rrrtteblc tDdar-nunbctrr, nl,rrl a nore furdrnratrl rlpctl
tho crfh-tna;rotjonr rpproach rugfgfcrtr t oon@[t8ltl'On
on the noanr-of,-In1mut funetlon of Dn yr rD! ll Lynlr
drrarlbu tt hu obvlour affl,altlrr rl.tilr lnlnt-output
apgxoeahg r vhgrer the cath-bllrnscr approroh r|lrt|r
to mn y ct ln elrct t n oonJrrnotlon rlUr thr lnem-
orgondltrrro rpgnoach r! G![Dr l.c. tt output rl'th lntrF
ndlatr tranraetionr EGtt d outr

Monoy af G IsaD! of Pryn nt ou$t lrrrlly to b' rca'
oloply ldcntlft.d rlth totrl tnnteotloor, ilrd lt I'r
brceurc of tic ltrcll on non y rt ln arrct thrt tbo
rdmrnd for belraooJ' , 1..1. tba Crnbrtdgc fon, her

r;grcttably proveLlcd. A dtrtl,nEtlon 1r pnrervrd l[
rodcrn tcrtboohr, bttrrorn ttrr incs-vlloroftil rDd t!.
t;rnractlom-vrloctty, rlthout lra6Lng to rny r5rynrcnt

lntgort, Ln tlo tranraotloa proc'.rr.l erroolatod rltlr
thclettcr.S..alrothad!'rcurr|.ononoxiyno||rroond
proporltlon" ln Robrrtsoa (1glll.

3g. Ih. rrt1olr nllr. f,eynlr rnd ttrc clr|rlot'r r.t)r1*.4 ln
E1ahr (1g6?t rnay bc recn lr a forrsct of tir Iundrnritrt
stnrcturr of rcdern ronctrry tirory. olt trll'blrr tho

rrtlolo 1g pnroly ln lnt*rpretatlOa ol f,qmrl I thowbt
fB tb. 'Grnrral throryn, but I oul|at'lroa rltlh El€Lll
rarllcr oomnatr on tJrr tlcrtl'13 r tn hlr olrry rl

Euggrrtl.on tor lltryllIylag th€ lheogy of lloDqfr (alro

rrprtnt d ln Elakr lg6Tl and rlttr hll nrbroqrrnt Blr of,

ttre rtnrstgre lor tbo rcDo1l rpdrl of hll rGontri'butLoo

to tha Ehoory o! thc Trrds Cyelc" lreEorGr thrt Elohr I

iln thought t ni.d to noyu ta tztrll dl*utton fadrprndrntly.
ltro faot that h3 clEl to ronotrry uroorlr frc I lrn lttDd-
potnt t n velur throry nry havr boon drolflvr bcr'
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39. Itrls !.r a vcry looro gronping r I havo tn ulnd lnrttculerly
Frhdnan (19?0t rd ?rtcilnan (197U, tJrc drlicr
thaorotLaal ohsptrn ln Cegen (1963) and tlrc artiola
by llclgr rnd tfiotnan (19?fl . 8ef elrs 'lfhorn (19661

Prrt, II.

{0. btJonhufnrd (19681. lts ground rcleoted by Grorrnan
(fg?fl lor dsbatr le tlrr threk thet rm dhrenttng
rnrlynr Ln tbr pott-trrynmLan caer vhlch LftoDhutrzud
l..r rf I rctro vrlld tatrrprrtatLon of nhrt Lllnar bd
tn ntnd, rr. ratlrcr, pudaularly Ln rrrrS;63 of thr rcrL
of Clsver rnd Prttnhln, th. brglnntng ol ln rttqt to
artleulrtc I Bru Prnd!'gEo

{1. Bayncr, ln thc Oenrral Tbroryp rcpuiletrl hl! tormr
rttrchornt to tfi.ohrcllrr fomrrhtlon ol tlhlt ldrrt 'I
rs m longrcr o! t[e oplnion tbat ttrr eonoryC of a
Inrturalr ratr of lntcrcrtr rbtoh prcvlonrly Frucd to
n3 I rcrt gronlllng ldre, hrl anrthtag vrq/ umful G
tlgnlflcant to contrlbugr to our anrlpLl'. (Ig36r

po Zal.t But rc€ Elelssf omntr' (19f71 PP. lll and

199 ff.

12. 8cc notc 32 ebov..

{3. 8cc not. 30 abovc.

{{. Bcr lrtlonfrdvrrd (1968, Chapter IIt rnd trorael (I971t

Chrptcr 5) f,or dl'rsulllonr oC thlr.

{5. trt I'r not olcar whrttrrr Gurrr Clorrr (196?l I eltnmgh hr
undoubtcdly fcGa ttrc ncrd; dcprtr rufft'olrntllr tron
ortbodo:ry to provLdc tblr noxut.

16. ilohnson, 1t62, (ln lfhorn, 19 66 , po 131 .

17. gcal orle tbo pancl dl,rsurrlon 'llttl 8oh of llonof la
Eaonm.le polLoy' , (todrnl n nttnt Eanh of lorton (19691

(ConCr o! P. ttt3l I
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pp. 7/36, , tn rhlctr Banuclron, thc 'retlf lne+n6-
expcnd{ture ticortrt oonocdcd ttrat mn y mettera, but
rcJoat d norrtarirnl ilelmluran and ileltscrr nonctarl,rtr;
took tttc vlcw tlrat shl,lc uonGy rlr not alt that nrtt r!d,
tt wal rufflcl,ontly luportant to produoc gra\il dtr rtortl,onr
tf sftt d fro oonrldsratlonl ?obtrnr ttre portlotlo
thcorlitr ohaLlcngcd tbc cvldcrne for nonrtrrlm, on
gtoundr not fundamntrlly dlffcrent fro tbor I havr
mntlonrd at oonrtl,tutlng flam ln tho Btolrrlrn srcrft
anelyrl'r I Fobtn nnderr what I rorrld derorlbc lt I thr
blaek boxt ar l tpttudo-ndusrd-foruf t. Walllch, tlnlry
uF trm tho polnt o! vlw of tJrc ur.r of poltry
reasncndctionr r Folnta to th. dlff,erlng rl,cur edvoort d
rnd the poblm of epprelral thur pnfGntcd to Ghr
Pedcral xsrlnc, partlcularly rrhrn Urc diflrrtng vl,rrr
IrG pnfsnt d rtth cgual oonfldrDGor

18. Patfurttn (19651 prtl,n and potch and Savlng (lg6?,
Pertr f and III.

f9. Petlnklnr op.o{t., ch. tI rnd the Anfrrn'dl,x tlunto,
pp. ll7 ff.

50. Clorcr (19671 . Altbough Clorcr prcrentr hlr rrgrwrnt
It I eltlolrn of Patlnkln I I vlou and rr I n o.tnr?
rctonaulatl,on of DrtlnkLn'r bndgct rguatloll1 hir t^rgrmat
rcGt to !0c to hrve rLdcr and norc lrylortant lnpltottlonr r
at lrlJonhutvrrd (op. eit. ) appern to hcrra lrlrtr

51. Gnrlry and Bher (1g60l. tholr ergrrnsnt ir not put into
tttc fonal algrbnle f,rancmrk thrt ottrcr rrltrn,
partLoulrrly Patlnhln, hxre selostcd (eltlrongh thrro Lr
a nethcnatlsel apprn{lr by A.C, h,tlrononl , and rt !l,nt
rlght rtrycrn to b. rn stt mpt Ln ttrr gcnrc of lfhontoa-
Eobortloil-Hlyrk-Eauttr.y. But lt docr not grt et rll tr
clort to tho uon.y-goodr n€rur, and ttf rettrrr ertltlolrl
oonoeptual barla orrr nuoh nor. to thc port-Krlmulrn
orthodolry tlran tt doos to the tnrlghtr of, thc Engllrh
tradltlon of rcnottry analy;l1,
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5e. ircltrsr (1963) rrgru!.r that, rhl,Ir lrl.cdnenrr
rpp.rr to rctuts Uro tbeorrtloal argnnrntr ot
ead Tobln (thrt ttrce rre oeonml,cr of roeh

rcrultr
BrlE l

ln boldlag
oeehl hl,e d.flattlon ol nonGy lravrr ttrlr guortlon rtlll
OpCDr

5t. Secr G.g. t Frtednan (19391 aad Frlcdnrn (f9701 I fo. rllo
l'lrltror (It63, and Brunnrr and l{cltrrr (1t63}.

54. gyrlng (1968r pp, tg/6) rcfcrt to Enonfonbnnmrrl
approach ln whlsh f rcnrtrry arrtr rr. dt&lngulrhrd
f,rm DGm-Eronrtrry rrt.tf on tbr barl,a of tlrd,r drgrrm
of ffqufilty t , rnd emntt th.t thlr drffurltlon "l1rynrrt
to bo Erclul fra a ooDarptrnl polnt of vlc' but ,,t
doot not hclp tlrc rnplrlorl vorhrr to rprretr tlrotr
arartr utrtoh rrc non y frer thorc nhloh lro aot'. Sfin
Bronf,rnbnnnsr rrr aondustlnfl sna of the orll,cr r-rrol,tof
ln rfnlll.ng out tn mrrr dctrll ona arprot of th. LfqufdfB
Prllrnrrco approaoh ln tlre stroteo-tbh.or.ttc tanr of
uttllty th.oqr tbc vork elted pnrordrd th. qlrlorl
rrnrclf.r on rhlcilr Syrtng rlr nrlnly oo!!n ntlnt. (tshc

uorh rcfcr:rrd to rret Eronfcnbrenn*r ltflt.t Tbr lrctnt
tlrat cxcralred tronfsnbronmr vra tlret tlra nadlun-of-
uchengo funstlorr ylr only I nssertrry sondltlsr f,or
Inomync)J' , and thrt a rufflahnt soadltlon notdcd
rGoourr. to tlrc ltqntdlty notloa. htt putttng tblr
lnto I utlllty frucrrork lnrvltably nadc ffqufAfW' rnil
hcnce Enryl lt nttor of rullJatlyf ortLnatrr rht€tr nrf
dlffcr sffrng ulrt-holdort r ond tt Lr thlr rhloh rrndrrr
tfio ldcntlf,Lortlon of f noney' !o clutlvr. Etonfrnbrrnnrr
hLmrelf polnted out Urlr dltfterrlty (op.el.t.r PP. ll2/ll o

whlah olearly has tnportant tryllcatl,onr for rubrcqtnnt
drvclognantr along cholcr-thcotrGtlc ll,nrr.

55. In a seotgt of mnatary poltoyr tlrll dorr not nplrcr
ttrr tbeorlcr of nonoy by r euDtlorsd rltcrnrtlvr, but ln
f,aet rry b€ grcermd to nat oD thc gencel tlrrratloel
trnetc of thG rrcnrtrrtstr I rho prodrmd tbr ooncrpt ln

(ooat. D. tttlV .l
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ordrr to ptovld. a rupply funotlon for tbe dmendrr!$,-
tupplxl rnrlyrif . Srep o.g, r tlolge rnd l|olnrn (19?Ir,

56, Thc rcrult of thlr ul! I gulf brtrcrn paopomntr of
ltroal poltqf rnd thoro of, rcnctary foltoyl thr cntlrely
laoomluritr drbatr bctumn Frtrdprn rrd srllrr (ft69l
1r qrytmrtlo of, tlrl,r EuIf. Eut tlro rttryt to rogrerd
tlrcn trr rc!s1'a3s poltqf lnrtnneatr uhl,sh rry br odbttr d
to ffi dtttrrcnt rndr (ar ta tind.Ilf r rrttolo tD llton
19661 tr no ruI ontr ef,rcc in rotrrllW llrcrl
lnrtrlmatr havr EDcy cf,tcotr rt rr11 af l.nccr
crycnOfhrn rtf,rotr r ard nonctery LnrtrunrDtr rrr
pnrtmd to hrvu foo eonncatl,on rtf& rrprnd,ltunrr ro
ttrrt I prcp.rly-aondrrctod rnalyrlr elong tholc Lln f
ottgbt to b. ablc to ughln tlnt hor thmr efteatr
lntarect ad hou thcy uo oonoeptnrlly dlrGlnguldreC.

5?. rtto nrJor Forhr rrc lht rrLnrn (1t621 rnd tlrllhl (lt6f t .

58, oat of tdrr rloll"lnrnrl lttrreturcr tbr follrlng rtro good
asp3tfentetlvr tr.rtm.ntr I

Eoolrr J&nron (f9?I! r Jdrnroa (1972, r Lidlor (f969t
and rhorrr (1966t. too alror lrtgo (1t6{l , Syrlaf,r (f96tt
srld Crw ard Johnron (1970t.

lrtl,olcr and eottrtbutjonr to r!,EDorlel Eoofoabnamr
and llayrr (t9f0l , Frlnstr (19721 , lrlrdnm (f9tt rnd
19701, Harrtr (1968), ilob,ruon (I96f rnd 19701, !{ctgr rnd
tlolnrl t1971, , l{rLtarr (1963, end hltb (1t70).

Paprn ln ilohnron (l9?el of pertloulrr tltrrcrt lrr
tboro Ln tha f Doaruil lqr llonryr ecctlonr prrtlqtfrrl!'
prgrrs by tho trnts of eghd rcrcush rtrff. !h. rrtlslu
Itrtod frm ErrrLr to IrFtUr coatrln rurtllrrr tlrrrmratr
and trulrlor of tho oosy3ntLonel rl,sdm ln thlr ttll.
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59. !{argot (f 9 38, Bp . L20/3 of Vol . 2l takss t}rlg vlsw of
Hawtrayf r work gencrally. t{arg€t comcnts (p. 123} :
oNo ons ln our tnon gencratl,on har bren norc {nrlstent
tlran Hawtrey on ths polnt that lt Ls dangerour to tallr
of tearlng aside tlre rmonetatl' vcilr Ln ordsr to rtudy
tlre 'raall,tice I of, ooonmlc llfe rtrieh that tve!.li il
auppored to hldc. No on , by both Breoept and examplc,
har rtartad Eor€ cxplLcttly frm tlrr proporl.tl,on tlrat,
lf tt bg granted that the frrnctLon of tgencrllt roonml,s
tioory ig to rrplal,n t-he working of ttre eeonmLc proaetr
in the world ws knor, thcn no dcrorl.ptlon of esonmie
proctorrGr Ln the rorld we knorr can be ragardcd t,l
gatl,rfaotory tf lt, abatraots frm ttre cffectr upon tlrsro
procers€t of tJrc rorklng of, tlrs monctary maobanl.ln,'

6C. narcls (19701 , Ch:rptar I and llurgrava (13?21. Kuhnrl
diesurrl,on (f 970, Chaptcr 6 ) oan , LE ra@r to r€ r bc
read elthEr u{r

61. Soa Korna1 (19711 , and frm tryo influentl.al areoairtloarl
the Prerldentl.al addresror by Bahn (19701 end llontl.ef
(1972) I culbertlon (L9681, Clarheon (19631 and Papendroou
(f958) havc produoed fdne retron for bcllevlng ceoaolo
theory to gufter trm serlour gtruotural flawr. Johuon
hLngelf has rrclocd tlre odd doubt (1971, p. 1.171 r and

tbare are plenty of emcntr on ttte dcprndcnoo ot
eoonmetrt o sxorslgcg on ttre thcoretlcal fomulatl,one
to whioh ttrey aro applledl €coffxretric tcxtboohg urually
strces thLe potnt, but tlre natarLal aval,lable on
egonomotrLo excrclart on tlre fdmand for moaoyt Lltvct
ons Ln no dorrbt ttrat ttre praotLtl,oncrr rrgard tlret r
rerultr as oapable of corroboratLng tlrcLr thcoryr to thc
chagrLn of ttreLr opponentr.

62. 8se; e.g. Coppools and Glbgon (19631, Crouch (1961) end
Crarup (1966 ) .

63, Wtrat nay be ganerl,oally detoribed aa 'nanna" tioorLee of
Eoney oreatl.on oarry ttrk neglcct to crtrmGt. Conrl.dotr t

(Coni. oD pt f,,I.IVL,
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f.9. Gurley and ghfir! o9upporr thrt rn lnltlrl rtatl.onrry
.qulllbrt w is dl.rturbad by a fcet ol nagle thrt ruddcnly
doublar r11 nonqy vrga ntrr and all prlell. u (6urlry
and tharr 1960r p. 35. ) fho "hrlleoptcr" vrrient Lr
populer I lc. tlctntraub on Frl.cdurn (Isctntrarrb r 1t7l t
pr 391 and Thorn (I9?2, pr {801 on ldundcll. C!. thrre
vtrrr rith that of Eayrk (1933 t p, f6l, nto attrshcr
lnportancc to tho procrcru by rhl,oh rcncy Lr lntroduocd
Lnto ttrc rEonml,c ryetm, nfrrrlng to tlrc *fundurntrl
dlvsrttty botrrcn a Eonoy oeonuy end thc purr bartrr
oconduyt.

6f . ElEkr (19671 , partJ,oularly ttre dLraugrl.on tn thc fLnt
thrcc lcetursr , rclatlng to ttrs ftro Trlrdr.

65. &. ffarrlr (19691, Johnron (f9701 rnd Prrlnen (197f1 havr
taku lrruo rl,ttr ttrk l€peratlon, ntl,ntalnlng thet tny
prrtlcnrlrr frsl of, rclr,c? 1r ncithrr ln prtnct pl. aor in
prrotloal !!.lrurrmnt abt l ir b. oatcgtorl.rcd into on
or othrr smlrartmnt.

66. Blskr (f9671 p. 15.

67. Teintraub (197fI p. f9.

58. 8cc notr 5f abolto,

69. 'Ognratloarl' hrrc notnt rtuply "u.lbllo lu tm. prt€tlorl
r.nto r rnd her nottrLng to do rltlr tlrr rlgtd 'oplrltt onellllt'
epproeoh dl,rouned ln Chaptar I.

70, lhrrlyn (196{) po 3{5-6 (oonalurlon 3. } . lbc dirqmrlou
badLag up to thlt drflnltl.on (oa PP. 331-33t1 Lr
addrcnrd to | :pcoltic argrrmnt by Sayrrt, and 1r aot
falrty trcetcd out of oontcxt. Horsoncr the ldca of
dlff,crcntl,rttng brtrcrn "lnvartnrnt llnanotd by Crerrlag
ulron noroy balanocr and Lnssr&.nt flnrnod by drerlng
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(Footnotr 70 otd.l

upon olalng to iloDefs, (p. 3351 lr an lnportant onG not
wcll handlcd J.n tho theory. Ncvsrtholcrr, thc n:utrallty
arlterloa la proporcd rt havlng gancral rpplteation, and

that Lc hor tt Le lookcd at hcrc.

71. ELEkr (1967) pp. I8-I9. If onc could be furc tlrat lt
roul.d noecr b€ trcatcd outrlde thc wholr contrrt of
Nerlyn I e rrgmm.nt thlr rould bc lcrg oC I dangrar.

72. Clorcr (f971) Part I.

73. Clorr (I9?rl p. l?. rn t.tr rtrlct oqrtut, thlr 1r e
fonoartr rpt a atatornent of Clcerrr porltloDr Btrt
taktng tt togrcthcr wlttr Clorcr (1967, , partlerrlarly pp. t-
5, I bolisvo lt to bG a f,alr rGprorcntatl,on of hlr grcncnl
tlrrorctlsal porl,tloD.

74. Clomr (f967) pr 6.

73. It may bG rcoalled tlrat Thornton (18021 argueO on nuoh

ttro rann lincr Ln rofutt ng tlrr rael bllh dootrlne (tcc
notc 20 aborrol .

76. I ruplrore tn ab;olutely datorulnrd nodel-bqllder oould
foroa wagc-palmonta Lnto tlrlr rtnrotnn by rtgardlng th.
rorhlng rrrh ar a pcrlod of prrrohar€r of labour rtniou
on arrditr although Urc plaoc of tir urgrul-Itlynrnt [n
dl,rotrarglng tbr dabt to tnc rrwkcr rtlll nrcdr ortplanrtlon
ln trnr ol noney I e ablllty to rrtlngrulrh a dcbt.

77. ths oprntng parragaf of Thornton (18021 . Scc noto 18

tbovo,

78. Htekr (1967!. The uhola dleoueelon
nerdr to be tekcn lnto acoountr but
on p. 15 r 'I thlnk that f,oynoa vr.

of, tho ftD frladr
r ksy rtetnnnt [e
abrolutrly rtght Ln

(Cont. on pc fffrf^rI.l
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(Foo9nott ,8 oGd . )

thg d,l,rtl,notlon rhloh he drsr botnsrn ls end ilrs norre

cractly rtght than 3cm of hls f,ollourn (lncludtng
nymlfl hrvc bcrn, vhcn rr have f,ormulated tlto rDsaand

for Honcy I t n yayr thtt blurrad tlre 6lrtl,notlon*,

tgo gca notr 65 abovl.

80. n (ths dmtnd lor olrrlfloatton of ttrc nrohenkn by rhloh
rrultr oan br cnplelaed)....r1.I1 have to be ensufnd
retlrfeotortly.. r .rnd th. ettarpt to antutr lt vlll
ncs.rrartly Lnvolvo tha oounter-rc\tolutl.onarlcr ln thc
opporlng mtlrodology of grnaral cquLll,brl,rm ryrtm! end

nultL-eguetlon ooonomtrlo nodchn. Johnroa (19?lbl .

81, Ictlonhufvrrd (1968) pr 3In.

82. Sslrocnmrn (1956) p. 15. To put tJrc Latorpr.tttlon bcyond

doubtr tlrlr vlrr 1r further eprlt out by Sohorrnra al
follorr oThc ohangor ln ttrc unttf r ftqufatty Lr th.
!rr!t aupler lot tt tr tlrc rcrult of rcvaral dlffrrcnt
ttrynr oC f lorr. Thcrc er6 lnf lorr fnm dcllvrry oC tlrr
unlttr goode at thtlr rvongre prloc, and aleo tranrflr.
Ibc outtloryr atrc Ln ths lorrn of amurtr of th. tutit t r
surront operatlon rrqulrcnnntr at t.hct r rgrragc oort
and ol ftxed outlayl..r.OnG notar tlret ln tlr ll-ngrbrt
of Urr above poal.tlon oelouletl,onr ttrrre ttrc rt llart
tno f,Ioru. . .. to explatn dl,Frc,tly Urr atrrngo ln porltlon
or thc porttl,on ltrlf,r pfo-rupporar no Lntrnrt tn thl
lppar?t? florr r6loh conrtltutcd tha.' (lbl,d. r 9P. t?-
8. ) It rtll not bC poerl$le to produoe !n I nroro
3truotnr. tJtc fl.nrrrrrr of dotetl rhloh gdrolman appll'ra
to tJrc nlcro rtnrntur{r, but an attcupt to oaary thlr
approeeh ar far aa porriblc lnto both rcal rnd tmncy

rldcr of tlto ruroro rtnrcturo La a nrlor obllet o! tzhb
enquiry. Cf. lllo epplloattonr to tlre rcrl rldc ln Cb. I
brl,or.
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g3. rn Hcry gaaland, Lntrlortant aurtcacrt of thc Ccntral B|nt(

rra thc narhetlng otganLsat!.onr, pertloularly ttrc oak'tt

B6ard, rtrolc traneaotl,onr rould tltul bc lnoluded ln EO'

Ttrlr bar the affsot of lgnplng c.9. DairT Bocrd

tranraotiona !n rlth thoro of govgrruncntr for thr rcaron

thatr 11 non6tsry analylil, tlrc barl,l of dlrt'inctLon !'r
not tbat bettron govrrrurcnt and eutonoroua organl'Gtlonr r

but batrcan tlrorc rhorc tgnrcetlonr dlrcotly trytnge

u1rcl ths momtrry bage and ttroae rhorc do ttot. Tlrur both

ggprrmpnt artd othcr curtomn of tlre Ccntrel Bant3 aro

Beenr t|ot al rprndl,ng out o! crlrtLng nonay supPly, but

at addlrrg to both nonty Btlpply End gpnoy b6o tJrrough

tlrel'r crPcndltun.

8f. thur any neJor lnoroarc ln ttrc aotlvlty of, norrbrnlt

f,tnrnolal tntenadtarLcr nry lradr arong otlror thlngrrt

to rctuar raoro*cr in thc noncy rupply lf hanh ourtm*r
rhllt lrm benlB tlso dop,orltr to nfl dclnrltr r rlnar nfi
rould br cnpcocod to ohennrl thcae lato dmarvt doporLtr

of thl banlring lYtt/8n.

85. Is conrLdrrlng en appll,atlon of' th{r to ttrl lncrLaen

coonoElr fn obvl,oua dlff,crcno€ rrlrcr I'n thrt tnrrl'oen

he'kt operatc nal,nly on loan aeoowrt nthef thrn oqrr-
dreft hndlng. Tlrtr oennot bc dtrnl;rod lt 'E r'f
bookkcrPl,ng, llncc ma.y at prwt'rl'onally drtl'ncd 1r

notJrlng but bootksrplng r rnd no onc oould dtml'rr tlr
dl,fftrcncG bolrorn I chcgtrr dravo on I tndlng btlrk rnd

OnG 6rarn on a Gxrrrtrrl brnt ll a n,art dl'rtr|'I of bOoL-

kcspLng. lifisrcrtlrclerr, lt r.Gt rorronablo to rullpor'

that peoplr rho borror fro e bank undrr rl'ther rylrts
do fo not to hold I dqrorlt but to f larnor ln crprndltUrc I

tha dt tlcrcncG ln bootskerplng har obvlour lryortanoo tor
tba nilurment of ttrr rtock of DonGE7, but not for tlrr
analytlr of ttrc relatlon boffiOn bank londlrrg and non|r

ercatl1)D. Tt11t lr to tayr thr lryrortant elXnot I'r tbc

lntrrvrnlng trenraetion and tJrc rot of non€f crGrtl'on by

thc dcporltlDg EIglEls, oI thc rxpcrdLtunr rot thc

trlvial fret that
rhole loan to tltc

thr brntc oredt tl ttrc prcolrdr of tbr
borrw.r | | drPorlt.
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g6, gme tnportalcc sught to be attached arro to thr dlffcrfnc'

ln 3tltu. bctrccn ftgurel reeordcd tor tunGxcrolrcd

svardraftf ad tboac lor rdanrandr drporlt ttabtlltlcsr I

ttrc latter rr. rn rntcgrar part of, ttrc brrrhrs rnternal

bookkcePlng, tubJect tc tlrc battrry oc vorlflcatorY and

rnrpeetron prooeduro3 necdod to grva rush htghly l'4ortrnt

f lgruror the rrltabtltty and aoouracy that ttrc lrank I a

buslnclr dcnende I thc fonnar arG not'

g?. rhlr bringr to nttd t*rc 'hl,Eh-porcrad noney | €onl3cat I

dLreurrcd bclenr'

98. E'GD tblr etnpltfl'd eonstnrst Le not *"Il handlcd ln

the tcxtboohe r thc plrcc of brrrk alcarlngt bctng ont'lrcly

tndgGd ovsr. rt rr eary cnough to eonrtnpt t nurtlPll'er

for onc banh of tho ryltmrr ard to derlvl thl lanlllar

rcrurt ttrat aash bank ie abla to erpand rltlront lorr ot

rotetl,lygt(otlrcrtz}ranthroughnctcnca;hmcnt'}allongat
Lte galnc on thc tGttleDcntr balence ltr lorrol I rrrd

t'rt$ar tbat ttrlr dcgnndr ln gcnarar on ttre rcratlvc

*tf ol. irFrillon of dlffrront barrhr retlrrr than on

ttrelr ralntivs airc' Prrovldcd thet ttrl srrlttpllcr le

erpri|acdalanlnequelttyralldlrugQdallrough
gGnsrrlisetlollr tt la unGtrc€ptlonrblc' cf ' notc 2l

aboYc on lfhorntoB't vtaw of thlr ;ort of rclatloll'

gg. tstrtls, tlrercfOrcr oll€ san toa nuatr nCrlt tn Devl'dronts

v!.ar (1967r P. 216) ttrat "an l.ncrearr ln t'hr daaand tor

goodo t-nplloe not Only an lnsrcaso ln wrntr but ello'. "

tDlrrorearclnttraab|.lttytop|y",rbcnh|'lrrEnuvent
oontlnuctt nan Lnnreuo ln tbc abtltry to Dry Fleail

anl'ncraarel'nagt|.vrbhlanaa|oon.rondcrewhcthrrh|r
har wcrl00hsd fjre gtg of f,ro. ln Urc ry8t8n dceprtc

htr !,nrletoncc on tJrolr *sprtlpo€' (lbld" P ' 219 n'I'l

cf. clorerrr approachr dlrslrrrad abffc'

90. Hlar,r (196?) pp' 1{-15'
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91. Cf . Culbctaoa (f9601 pp, 80-2, 8ec algo thc dlssus;l.on
belor on trede ortdl,tl rhers no Enoncy rt all Lr pald rtrrn
godr rr. delhnrcd on lntnrflnq orcdltr tu€h rxpcndttume
rould bc ilcuurcd lnto thc 'velocity of olrqrhtLon' l

rfnae thcy do not lnvplve ths nonoy .toeh thcrs rould br
nwhcrr clre for thsr to go,

92. For thlr rrr;on, rorh eueh rf that oC Baulol (195?l ,
Tobtn (19581 and Gurlay and Shrv (19601 te relurant et
tbe rnlcro Icvcl, rhora Lt rsay thrw oonrldrrabls ltght
on thc yry ln vhlsh Lndlvtdualr llnanec anprndttursr rnd
dloporc of rcceLpt!, but 1r r$rply not def lned tor thc
rnrcro rEgfr.grtcr, e lnee lf tilro Ls on€ thlng uc oan bf
tutrG of tt Le thrt tncllvldual I roel belanecl I or
'lLguldltlcr t lr€ not atnply addltl,vc lnto nrctro
r{fgrcgatre. l.ilonhufvud app.rrt to ruggcrt (1958t
pr 20lr D. ?31 that tlrc mqtrl,;lto corr.ctt'on 6rrn b.
mlda ln tcmr of, | thG a;rpaotad prloc levtl r , but the
raal3rrlr of tlrrty (f961, to rhloh hc ntrrr, ln .o ter
Ir lt, trplter enythlng bcyond c knor*lrdgr of srrrJlrq9
prlsr c*rangcr, mrrt rlq1ulra a nnrsh grcrtrr knorlodge
of Btcro avcntr tJran Hrrty hl"nrolt lr rtlllng to
oonorde crncn to ttra rnonotrry ruthort tlrg.

03. t{crdr (I93f t g. 82} .

9a. Cagan (19651 pp. l2-3. ?trls Ei.y bc unfrJ.r to Cegant in
eltcrnntlvc vl,rtr Lt that Cagen Lntcnds thla to tr.
undcrutood rlong thr lincr of tlre "tu@orrLvt cxplrnrtfon"
rpproeeh rtllelr hc dontloni ct ttre cnd of grotlon II r tn
rhtch caso the latus Ln onG not of @ttrgg but of, ohgloe
of rtfiroturicr

9$. Hctga end tblnen (19?f) p. 19.

96. Cf. Aakloy (1961! on rTautologteal vortue Hcantngful
l{ultlpllorr' (pp. 309-312} .

97. 8ce nota 63 aborre.
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98. In partlaular, hc would nclthcr knov rpr oatr€ rhotlrer
ttro rourco lay ln gg or Eu, and avrn LL he dtd thls
would s.rtrtnly not afteot h{r o$n dlrpoaal daolrton.

99. Cf. lFlrornton (f802l pp. ll6ft.

l0 3.

Ifl.aktoll (19 36 ) p . xtl{l .

Keyrrc; (f 9$ll lrp r 8{-$.

H.J. f,avmagh aad A,A. t{eltrrc, Er e+rnd lFAf Xoprv
ln -ttrg g,nltgC xtFtr{gll, lr9Z7-19{I, Pagrcr t ot Jobnron
(19721 pp. 151-180 ,

Ibl,d, , pg. 159 end 162. Solcating t*rtr el.npltftcd
rehcmr doer not do JurtLse to thrnnegh and lfeltrrr t

rholo rcrk, but lt la not th. Lntentl,on hcn to emrnt
oB t$odr work tn prrttcular, but on tfre oor. r?rl,oh Lr
r.prcrcntativc of tlrr grenrG.

Xt fu the 'hard-coroo tlraory whloh la ncant htra.
Dabour econoLcr Ln pertt oular har to dtal dlrectly vi,tlr
group bchavlourr rt lcart thet of I?rdc Unl,onrt nenagtrtal
ocorrdtlor ud thc rocl,ologlcal approrohcr to roonmio
dcvrloipmrnt alro havc an lnt*crt fn gronp bchavkllrE.
But tlnrc rortr of flcldr arc urrrelly rGGn lt "lnrtl.tnt-
loaal" approrchrr oa tt "eSrplhd e.rondrl,cf n, not
dlvorocd f,rs but trot lntfifrally put of tlrr hard eGG
thtorlr. Pt oh up !fiy rcdarn toxt on vtlus or non.trry
thaory, ancl .o€ htr far group behavlour cnton lnto tlrr
fot'nal sonrtrugtf of ttre ttrrory.

l0l.
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TocrrlqfEs To cur I

l. 8oc o@entr on pp. L0L/2 rbo\tr, rltlr lootnotu 81 rnd 82,
rnd on p. 1l?.

l. ftrc gGnanL vl,er 1r lmrd up by Srmod t 'o 1r I gurattty
dctrrnlnrd lrm tl,trc to ttn by trlel rd Gnor, bi thr
oollrstl,vr trLalr rnrl .rrort oC vart nunberr of p.opl..
It rculd be gnrt luols tf thrl,r sollsstlvo rppnLnlr
srured tlrcn to htt gnslr.ly ugron thr velrtr or. Urt LC

thry do rct do .o ttrclr rrprrtrno. rlll trnd to drlvr
Urln ferthor rnd fartbcr frm lt". (Errodr ltf B r p. 86. )

8'.c1 crgr rFundemntally, tJre tlcr tlrat lrc r.pr.atutrd
ln t*rr tnnrotlonr trbh uc ta phyrlorl rrnl,tr rnd th.
lnput oofflcl,rntr rGprGrcnt phyrtoel produotloa rclrtloDtp
but t! praatlcr ttrcy lrs dorlvtd frm Uro yrlur nlatl,onr
rcoordcd ln tlrc tnnrtstlmr trblc. 'lfh. oonarrpturl grp
bcHrcn phyrlcel rnd velrrs trrmt Lr brldgcd by drftnlng
thc phyrtoal wrlt of .rah Lndurtry I r output lf belng
rqtnl to Utat qurntiW l|rtah crrD b. gold for tlro rcnqf
rrnlt.o (N.9. gtatf. (1t6?) Part nr, p. ?.1 rn epproash
to th. analyetr of th. phyrLoat proo.rrca Lr dur to
Chrnrry (t9t3l , but eltlrcgh rosnml,rtr rtrmd .m latmrrt
la phyr!,oel ncuurcr drrrJ.rrg tlro lgt0f rr thel,r rork dotr
not ap1D.rr to hrvr hrd any rLgnl,ltoent lnpaot on rltbtr
tln ttrcory or tlrr cryrtrlcrl uork ln trroroeomolsl.

AugurtJnovlsa (19701.

Ilarklnr and Slmn (Itlgr. llreir oonslufllng dlrsurrl,on on
pr Zl8 nalae lt elrar tbat, rht,lr lt ir not pomlblr to
dmnrtretr ar r nrttrr of nttural nco€rtftlr $rrt tb.
cottdltl.onr rnrt alrryr b. nctr o@oa rcnr. dl,etetar thct
ooonsl€ rnelyrlr ualudr sonrldtratlon oC toohnlgrl
ooctttolrnt ratrl.ocr for rblEh thcf u. not D.t.

eugftrrttnovlear olr.ct t, r Fp. t56-9.

l.

5.

6.
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8.

XLII/.

8re Culbertaon (fgdBl pp. 2?7-8.
tGatlon 1.22 rbovr on "dcflnlng a

Chenrry (1953) pp.300-2,

Cf . dLsourel,on
produot'.

1n
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TOOENOTES FOR CIiAPTER 5

Pp. L56/7 .

It oftan nakee .Gnaa to consLdcr utLng dlffcrent doflatorr
for cach sector, wh!,ch suggGltt tJat $ should bc traatod as

a vostor ratbsr then ar a 3oalarr aRd !o could not ProPerly
bo cansclled out in tlro cohan sunt. on ttre othar hand the

mnetary trnLt actually utcd Ln tranraationr lr hmogcncouf

for thc ryrten, and oertal,nly flnanslal alsatr and thbllltter
do not call for rectoral dhtlnstlon tn ttrc untt of motturG-

nont. In ono fGnrG r tlrlr Lr a drmy problo rhl,ch tllE|orfr to
oxlet only because th€ tlraorar contlnus! to trcat I llElrl-

Lntrlaclc non€y aa '.tr lnvar!,ablc rtandard of valuen by tlto
u3e of def,lators i s€ are tt7lng to ut. as a unlt of ilOetUt€-

nsnt of goode and errvl.ecr rmethlng whoee value ean bs

ma.rured only !.n temg of, what goodr ard acnvlocs tt v111

buy. Thie urcd to ba wsl,I raco€rnlssd by eeononl'gtrr but tho

ncod for quantitat.fve lrealurcg of rral data aggrogebla 61y
l,n moncy tcrur, togrcthrr ulttr the fallr,rc to dllttngul'rh I'n
ttrc anaryeLr betrean nal 111d fftnGy flore I her led to a

fgdgt ng ovor of thls notl.on. 1[1'he problen dLrapPGlra I'n tttLs

Btructurc, tf ttrc aggrogation of real gtrantl'tl'cr le dcalt
wlth by nGanr of rffiG quantlty Lrdex, dlf,frrcnt for dlffrrent
lnduetry groupr uG Eay vitlrout inaonrl,rtonoy treat monsy botlr

as a Beanl of rettlencnt and ar r rurlt of acsormt 8l honogcneout

to thc whole ooonmfi.

cf . r rHattrenatlor rcoclvel ltr oonflrnation ln vLrtur of the

faet ttrat any aquatlon beame a tautology Lf nrmberr, rclatod
to one anotlror Ln ttrc uay prosortbed by Urc fwrotlont lnvolvcd,
are nrbrtltutod Cor ttrr varlable clemcntr I'n l,t....llho
egrratlon3 urEd Ln phyrLcr murt eatl,efy tbtl requlrsrnt toot
i.e. tlrey murt bo valld mattrcnrtloally brforc Urey etn hopc

to be valld phyeloally. But thcy aro oonlirned eg phvrl'cal

?tatpPor-rtF ln vlrtue of ttre faat tlrat ttrsy reduos to tautologlee t

not rhcn ttre nrnbera gubgtltutcd for the variables already

have ttre prosarlbod funational rclatlon but whrn tJncy trG

rclectsd on ottrer grounds. ' (Caws , 1959 , pr 11. )

2.

3.
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Thlr Lr not to dcny that ttre capltal aost of the labour
f,orcs ls large r or that the provl.eLon of socfal orrcrhead

capttal Ls neoeslarfr t ot that what governnent orpondlture Lc

uged on lr lmportant. But tt Ls dorrbtful hou far a partLcular
rubaet of govcranent expcndlture on roslal nerdr can be

quantLtatlvcly rclated to output, Putlcularly ln a flrcd
proportlong tlpe of songtruot. The oort of an ocpandlng

laborrr forco can rcally be dcalt rlth only et a omponent
of goverrusnt expendltrrre sxogcnoua to ttrc prlvate scator
f lowl.

Thl,E rslates to the dLccurtlon of "roa1lgm' ln 1.1, parttcularly
tJne rcmarhg abOut thc "tJrrac rGnte! of unrualLlnn.

The Ldsa ttrat ttre trrearkat elearing prloe" ls alwaye and

nccosrarlly arrl,ved at !.nrtantaneourly rlthout f,alre tradlag,
Le of sour3e qulte lnadnlga!,bLc unlerr wc can gt vc I ratlonal
arplanatl.on of how lndlvldual trlnraetore arilvr at ottco

tflthln ttre nodal rtruetur€, thc 'markct-olearlng prl,oct
would ln any carc not dl.rlrcto of thc problo rlnec tbo
problem is to leave lome lnvcntory unrold.

Tho forn of a brrdgct-Gtu-lLquldtty aonstraLnt sould rsll be

along ttre l!.ncr set out Ln pp, 95.98 abovs. A eonrtratnt Ln

ttrat fotr naed not f"nBly a rprcl,flo attitudc to ttrrlf,t on tlre
pert of houreholdr, but nay lngtaad rsflrot tlc bchavLour of
f lagr dcalLng on hlrc-purchare, enforccd on lcrr tnrtfty
con3une33 0

It ulll bG reoallod that conrunsr potlvatlon r tB rith otl'rcr

lntranodal naohanlrmr, lr erogrGnous to thlr rcdtI.

Thlg direatly lavokcs ttrc Ldaa of tcquentlal ordlrlng of
tranractort I aetlvt tlcr.

5.

6.

7.

8.

9.

l-ncome
received

consumption decision

I

s

(tootnotr I dont. oror Pl,Joel
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(Pootaotc 9 eontlaucdJ r

If, debt repalmcnt (ottrer than overdraftl l"a at Ds l.G. bEtrcon
t and c, a non€tary sonetralnt could op€ratc at c, but olearly
thia could not happen tf dEbt repaymant rctrc not rcheduled
tuttil D 1 i.n which caae an operatl,vo monetary oonetralnt ntght
aPply to ttre dcbt rspalment, Onrcrdraft l.s a dlffersnt ratter,
elnoc lf tho lnomo reeeivcd wers aredl,tcd to housaholdr I

asoounts at 
^, 

overdraft repayncnt vould oceur autonatloally
at A I and a rcnetary aonstraLnt dne to banhr betng f,ully
Ioaned trp would dopend on the other bonoylngc and rctraltnonte
bettecn I and c. Ibls ls not a natter of lagrl thc lntorvalr
AD, BC etc. being undeflncd. 'i

1,0.

11.

12.

Cf. Etrotz (f957r pp. 270-l) arrd Stonc (196{, pr 203}.

Tbe dlfftoulty of novl.ng from nl,oro, bebavionral budgct
Etudlcc to 8@€ ooncept of a nac,ro conrunptlon f,unotlon doog
not detar u! herer llnce tt oan ba rerolved w!.tlrout oonoaptnal
dlffl,oulty by dcrLgnating leveral dlstinet groupt of houts-
holdg r eaeh wlttr lts orrr louroa of Lncmc and Ltr osn ttook
oonfLguratlon Lncludlng a doand Echadule. Itrrlle tlrat Isvol
of detaj.l la not gougtht hcro the roodel rtructnrrc doee provfde
a nean! by whloh tho nacro effect would arlee naturally ln ttre
operatlon of tine BequGnce! r tn whi,ch the aggregate oonsruuptlon
path would arl.se naturally out of the collcatlvc effeotr of
tlre Lnterastl.onr of tlrege dl.gtinot nodcs wi,ttr caah othar and
wLth otlrer nodes of tlre ryaten, through ttre tranraot;|.onr florr.

ThLg J.g not to dcny ttrat bueinefrof do attaoh tryortangc to
the rcney flors ln thelr day to day oaah annegcruntl but pollclt
dcolrlons ucually need to tako aocount of thr vldrr rangc of
varlablec l.ryrortant to ttrelr total flnanalal porltion. ttlo

donbt ilre ntheory of the fLm" oould do wlth rcdtflcatlonr
rhl,ch rould havc to be rrndsrtaken i.n any oarG to ftll Ln Ute
detaLlr of lnt:anodal organlratLon. But tlrat nurt bc lcft to
nloro.
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XLVITI.

cf. "Bcfore full cmployment ls raaehed 6 nay have to be
reduaed orlng to tlrr Lncrearing dlffloulty of trangferrl,ng
labour and other r6rourc6! to ttrelr required usor aa

enploynent getc better. If G, 1r aubstantlally above 6o,
tltc 6 cu,rve nay lntergeat the o, curve rorue ttna bofore full
cryrloyurnt 1r reaohed, tlrus na[!.ng a vloLoug rpiral of,
dcprcerLon Lnevltable at tJrle poLnt,'
pp. 89-90. )

(Harrod, l9l8 t

Cf . the argru.nt by trIartrey (1952, pp. 908-3101, rhleh lcadg
htn to tlre eonclusion thrt r 'A viol,oue olrolr of deoll.nlng
dcnand Lg etarted, and traderc fall to .Gsuro the rcductlon
of ltosk8 rblch t'bcy aln at. Tho vlcl,our cirole Lr rct, up
only lf a contraett on of tlrc f low of mon€y Lr allored to
conttnue too Long. It La not orpecially charaotsrlstle sf
a contractlon Lnltiatcd by tlrc tradlti.onal netlrodt of dsar
noncy end oredLt rertrlstl.on, but mlght bc an Lnoldent of
any contractlon, houlvGr oauaed, Ll too rsvorG or too
prolongd. If tho oontractlon ls rtarted by dear non'cy, lt
can bG cnded by cheap moncy prmptly g.!!g!. " (p. 3101

enphasl.s tn orlgl.nal. I

ThLr oorreapondf to tlrs ldea of tha "PhLlllpe-Samuelaon-8olov'
eurvc, but the sana effeat coul.d be produoad by a varhty of
sausal ncohanl,rng. gegucnoe 2 had lnflatlon, wl,tlr subrtantlal
unemploymnt, duc to prLcing praotloor Ln ttrc faco of I
def,lolGnslT of dernnd. ID rGquense 3r daand wat vc''f rtrongrt
but algmlf loant rrnanplolment uar duc to geotoral rtgtdlttcr.
If lfic P88 effeot lg rcant to aonv€y 3@€ scare of an anmaly t

1.6. that inorcared eqrendtrture rhoul{ our6 unsnplolment but
for t@G Lncryllisrble rcaaon relrct prl.cee, thon the rottonlng
dcpcnde on retlrcr fl,no cgutllbratlng rorponrcr of labour and
oonaurnftrl to uagc and prloc lnov@entr, and prasuppofct that
no tnterecctoral rtgtdttLet exist.

Cf. 'Wc do havs an coonmlo ttreorT, but lt rcfere to rltuations
in rblch there ls no practl,cal necd for theorctical guldanee I
slnoe thc autdnatLsn of thc ryetcn a3aurc! tiat all gocr rrll,

15.

(loo?notc 76 Eont. ovor palo t I
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(Footnotr tO eoatJalcdl t

Iloruver, oncG ttrt g autmatlgm beglns to fall r solcnt!.f,lc
prcdlotion turnr Lnto an lndlrpentablc condl,tlon for rcstorLng
the vlabl.lity of Ure market prooctt. Brrt rlth ttrr fal'lure
of tlrc automatJ.rm ttro cnpirloal bagt r for suoh predl'ction
- ttre regulartty of nlcro- and nacro-movomntr - sasmf lort.

Can thl.s vlclou; oLrelc be broken? lfc havrc cilE to
rrnilerstand that on tha ansrrcr to tlrlg quertLon dcpendr Eoro

ttran thc rolentlf la rtatw of, BaonmLe!. tlbat on tlrc rurfacc
lookr ltko a problcn ln metlrodology raally ooneertlf tltc
futnrc of dccantralkcd deefulon-mklng in ttre frausrcrl of
modarn J.ndurtrl,allrn. n (Igc, 1965, p. 98. )

Andr 'Stated J.n tlre elnqllcet tormt tho Luur Lg Rory onG

of flndJ.ng a eubetltute for tlre Lnpcrronal fastore of the

envl.rronnent - prctrUr€r and rctource nobtlt ty - A eEbrtltutr
capable of Lnduol,ng rnotl.vatLonal and behavl'oural Pattctrnr
whlch|t|uregoodrork!.ngordgrundcrthaghrrr.gredoondltlonl.
Euch a etrbatLtute ean only be a poreonlf t.d foroc, hcnocfortb
denotad a! gg!Egl.' (Ibtdr p. 130.) lltrrso trttr guotetloar
do lnjustloc to lpna, taklng hln out of, context, but f:hls

doar re.m to be roughly where the argnnent leadr lllo ftd"8

hag , ol 6ourse e u llttIo to do wlth comunllnn a! lt har rlttt
RtoardLanLrm; tlrc ooneept of neool,ally ncoottat? labour' lr
tlrc roclallgt oquLvalcnt to the tlalrarl,an aondltl.on (5.1I).
Both d,erl.vs frm Sntth r Tla nl,cardo and tlra labour ncailrEq

of value, vhLch hae lltt1e to do nt,th raE6 rater at errlnrcntly

dgtGrmLngd.
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FOOTNOTES TO CHAHIER 6

Inf,luenced, lt nuat bc aekntrledgede bY t@G ttroughtr frm
I,owe (1909 ) .

Cf. Thorntonrr vlew, dlsourred ln footnote 28 to C:lraptlr 2.

Attlrough tt le a comonplaee og orthodox tficory that ilt
lnLtlal rtlmulue or doprcrlant to produetlon Eult, tltrough
derl,vod produotLon demende , bc augrrcrrtcd by a rc.l crylloynrnt
mr,rlt.tpller, thc obvioua corollarf/ dosr not f.G to bc grn3rally
reallred. Ict by tbo arma 1og1o, ttre fl'nal ttrgor ot' a|r

cxpanslon of productt on to thc lebotrr cel,llng nust mntlntr
to ganGrate addLtlonal employarsnt opportunLtl,er rb!'oh lt tb.
oeLllng cannot bc tahen, and rrnftllsd vaoanslor nGselarrtly
rcgult.

Tbl,s polnt energ€s f,ron tlrs carltcr dlreurlion (PP. 63 tf.l
of Thorntos I s osposLtion.

Rolersnse polnts ln tlrc ayaler erc nunbercd by rggrcgation
perloda baolcrard frm ttre temLnal pcrlod. gLncs the lyrta
of tranraotlong florr Ls unborurdcd Ln tluar so ctnnot,
rtrlctly, sttrt frm a flret pcrlod. (ft Lr I drrrbash ot
rlmulatlon that ttrere mutt be a f,l.nt pGrlod. 

' 
Ttrc bar!.r of,

enquLry lnto malfurotl.ons rrtrteh rcgul,res ul to dlrtlngul"rh
prLnary from recond,nry pharce r fo that vhan wa hevo t$ord
baek to a prlmary Boutrcre of, malfunatlon lts ldcntifl'oatton
raarks ttre ltnt t to trorr far lt 1r n.cGgrary to go bask 1$

ttme gearshlng for prior eru!G!, ls sonvGnlantly rocalla'd ln
thlr way.

Cf, foottoto noo Lil to Chaptar 5.

If ua need a nrors detrlled acaourt of prlcc-sctti.ng litrntlonr r

tfller (ffsO; has provldad a framorork uhtch lr adegrratr for
ttre purporo. Forual velue theory, rhl.ah Ilk€ nonctrry lCreory

kns6 $o lnonrtary naxur, ls on that aooount - vlretcvrr ttf
other nsrtte - unurablc herc.
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LI.

rOO{THOtrEg TO CEAPTER 7

Sone dl,etlnguishcd cxaePtlons are noted ln thir stndy.

gms ternfuroloqrlsal confuslon oould arlsG lf tlrc trtmr utcd

by Eunge (19641 vera carrlcd ovrr Lnto eeon@lcr wlth tlra
Bano oonnotatlon tJaat Brrnge gl,ver ttrsu ln t$c sontsxt of
phyricr, alnea wberear Bnnge !r rlna*J.ng of rGprctrntatlonal
tlrcorlor about unobrorvablos vhieh are needod to expleLn thr
ngalranirmr !.nternal to ttre blaak boxet of, phenmrnological

ttrcorler r Ln oconomrioe tha porltLon l.r rsvcrfed I tt l,r tfic
naorooconcnl.e varLablcg of the blaok boral rhl'oh arc

unobgcwable (ercaept Ln thc broad ronte Urat rurerrylolzmnt

and prl,oe rlrea loay bc nattere of gancrel explrLqncr) r and

$rr internal mechanlenr prorrt ded by traneaotlon; f,lovl rhl'olr

ara norc dtreotly obrervablc, and benar lt I's t*rc lntrrnal
ncshanlcng whloh are ghenmenoloqrl.oal. It ls to a fuller
apprcolatl.on of tlrlg key pol.nt tlrst thc later rhlft' ot
approaoh ln tlris rtudY I's due.

tthlr ap;narr to axsludo, ar a gcnrral dlgturbanorr tD

unaocoptably !6r; rate of grortt1. fet rater oC grovtlrr

Ievelr of, sonarlnBtion and aondLtl,ong of work ttret rould bc

Lntolerablr by tJ[e standards of many nodern ocrononl$ have

frcquentry bcen tolaratcd by th€ ryrtem of ttrc tlmr tDd tt
roqulree some dcvelolnelt r of l,nf otmratlon ffi Ot aOcl'al

aonrclGnc' or o! tsohnolqgy, to rqake what Yar aeoeptable

no longer aaeeptablE. xr ttrtr oass, tlrc dlrturbanGs lr tpt
Itr{ctly tlre lon rate of growth, but the mall'gation ' for
ex,arnph, that tt need not be ao lor.

l. Ttb€ progrranns ltrtlng for run t It , for rtrat tt nay br

wortir; appetdcd to tlrfu ;tudy. I regret ttrat I have not

fonnd tlm€ to glvc |t ttre tldylnft-uP tt ne'ds '

3.
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LII.

Cf . "In ccononl.cg we are not, I belleve, gonocrned wlth any
entltl,ee that are merely poslted; all ttre entltLes wlttr
whl,ch econmlce deals are, ln prlncl,ple at least, dl,reatly
observable.' (Harrod, 1968, p. 33.)

Thle lnltl,al vl.ew d,rew upon the folrowlng arposLtlon r

nAny guantJ,tatl.ve scLenttfto tlraory sotrccrnlng the
trangactions of a systen wlth lts envlronment may bc ;rmed
up Ln thc followlng eynbollc rclatLon i

(1) O r Xf

where ) r' deeLgnateg elther tha lnltlal stage of tha eyrtenr
concerned or thc get of stimulL (lnput) r and ' xr sumnarlsee
the propertl,eg of the box. In black box theorlas the
ilrueshanLam" sonn€ctlng r and o w111 bc Left- unspeotflcdl
that lg, ' x' wlll bc Just a rymbol (c.9. r an operator)
performlng thc ryntactlsal lLnkage anong tlre Lnput data r
and the output data o. In tranrluald box theorl,err on the
ottrer hand , 'E ' will concorn ttrc congtltutl.on and gtrugture
of the box - Ln short , , Ht rLll represcnt the raechanlem
rcspongi-ble for ttre overt behavior of the box.

Three claeses of qucstion oan be ralsed t n rclatl,on
wl,th Equation (1) :

(f ) fao problan of, prcdtstj on s glven tlre J.nput I
and tlre hlnd of box (1.s,, x) r flnd ttre output o.

(111 rlr Inrcrsc problom ot ptedloEloat gLvcn the
output o and ttre klnd of box (L.€.1 rr), ftnd the
lnput r.

(111) rac problcla ot arplaaatIons gLven the l,nput r
and the output o t flnd out the klnd of box
- L. €. , dgternl,ne !f .

6.

(Footnotc 6 eonG.laurd oy.t prlc o I



LIIT.

(Footnoto 6 eonttnued) s-

Thc oontrast betr*een representatl"onal and nonrepresantat-
Lonal ttreorles does not occur Ln connection wlttr the fl,rgt trro
problams as eharjlly aa wLttr the thlrd on€. If only a black
box ttraory ls avaLlable or wanted, thc problem of crrplanatt on
(llt) wtll be sor',,ed by computlng tlrE lnvcne, r'I , of ttre
tnput einee, ln aocordance vith (1), wG have

(2) u - or-l

The eompletion of thLs task wtll col,nclda wlttr the butldlng
of the black box thcoryi or, Lf the latter lg at hand, tlrc
partlaular guestion wlll tlren be answGred. But ttrlr Ls only
a f ttat tttge ln theory conrtructl.onr and ln the appll,catl.one
of tJre tlreory tf Ure translucld box approach lr adopted, tn
vhlch ttre lntotpretaaloa of fl ln degsrLptlve terma is vantcd.
Thl.g Lnterpretation Lnvolveg tlrc hypothesirlng of entt tLrr
that make up ,t , and the asrlEnment of epect fLc (phygloal,
blotogisal, etc. ) r'eanlag to all tlre paramGterg r othcnrLge
unLnterprcted, that ueually plagruc ttre phenomcnologloal ttreorJ.ct.

7.

In other wordgl E rrnechaniamr l,lnklng t to
fn the translueld box approach. o (Btrnge, 19 61,

Thls rafere to the dl.eouEgLon on p. 2L2, and to
to chapter 5.

Sec abover pp. 57/8.

See footnote 16 to ohapter 5.

See footnote 16 to ohapter l.

See pp. 36 ff,.

o 1g wantcd

PP. 238-9. I

footnote 3

8.

9.

10.

11.
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L2. "Bsoause gtatlgtl.ce Ls deaLgned to deal wlth large nunben
lt Ls often ttrought that the difflculty arisLng fror thr
large nrrnber of elemonts of wht,ch emplex stnroturer oonrlrt
can b€ ovoroone by recoura€ to gtatl,stloal toghnlques,

Statlstl.ce , howeveri r doals wlttr the problen of largo
nurnbers eslenttallir by sllnlnatl,ng amplerlty Ln the lcnie
of a nultlpllalty of relatlonr brtneen lndlvldual elcnentr
and dellberately trcating ttre lndlvl,dual clsmsntr whtotr tt
eounte as lf, they wsre not systsnatlcally connaotcd. It
avolde ttre probleur of oorrylcxlty by nrbstLtutlng for the
LnfotmatLon on tlre tndlvldual elcmente l.nf,ornatlon on ttrc
fregucnay wtth whloh ttrel.r dtffercnt proportLag osour ln
olasses of suah clements, and tt dellborately dleragardr tJre

fact tbat tbe relatlve potltlon of the elmentg ln a rt-ruoturc
!nrX, nuttter, In other wordg, lt prooccde on the asrumlrtlon
that LnfotmatLon on tlre numerloal freguenelar of the dif,ferent
elcmnts of a oolleatlva ls enough to crplaln tbc phcnurona
and that no lnforuatl,on Lr reqrrired on ttrc Danner ln whl.sh

t:he elsnentg ar6 rslated. Tho gtatlgtleal mettrod le thcrstorq
of use only where wE cLther dclLbcratoly lgnore or arc
lgnorant of ttrc relatlona betrreen ttre Lndl,vl,drral elemcntr
witltr dlff,erent attrl.buteE , l. @. r whrrc vc Lgnore or are
Lgnorant of any rtruetrrre Lnto whloh ttrey ar€ organLred.
Statistlsg ttrereby enablee ua to regain etnpllolty and nakcr
tlro taak nanagoable by subrtltutlng a gLnglc attrlbute f,or tlrc
unasc€rtalnable lndlvldual attributeg Ln the collest{vc. It
ls for ttrls reaBon trrclevant to the aolution of problcmt Ln

whiah tt 1g preclsely tlre relatl.one betrrcen lndtvldual slcnsntr
w!,th dLf,fercnt attrtbutes vhl,ah matter. " (Eayek , 196 | , po 339 . I
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