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ANå.Í,YSTS ANÞ SÎMULA rTOT{ OT A MACRO NCONOMTc MoÐËü.

G. Bengtsson
f . Gust,avsson

U. BorÍgeon
P. Hagander

l. Glad
t, L$ung

ABSTRACT

A monetarLst modeJ. for the ü.S. economy (the St LouLs mo-
deL) rs coneid,ered. A state space repsesentåtLon ls gJ"ven
tàgether wlth elementary analysfs. The nodel response to
varLous lnputs has been simulated glvíng results consls-
tent wlth economlc theory. No drastl"c eensj.tLvity to pa-
rameter changee was f,ound.
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t TNTRODI¡CTTO}ü

rn L973 a courae ön "Automatie control and äconomic Foll-
cy" was given at the divlsions of Ã.utamatfc Control and
Economice, Universlty of Lund, h* å sepärate project ln
connectlon r¡¡Lth the course ån econornic model was analysed
and símulated. rhis report summaråzee the results of the
project,, As a eultahle model the so called st LouLs nrodel
vtaã chosen, Andersen and Carlson (19?0 a) ¿ given in Appen-
dix r. A short review of the model is gf ven ln sect,i o¡t z,

state spa.ce representatlons of the moder are deveroped J.n

sect,iün 3 | where also some of the propert,i"es of the modeL
are investfgated. section 4 deal-s v¡rth slmulations of the
mod.el.

Programs are }isted Ln Appendlx II.
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2, rHE ST LOttIg MOD$L Or ïI{E U.g, ECÛ}rtMy,

fhe St Louis moðel of the U.S. econtmy was developed for
the analysts of economlc stabítlzat,ion and f<¡cuseg on t'he

ånfl-uence of nonetary expansion on total spendfng. The mo*

deL exåsts ín several variantË. Tn the segueJ. the follow-
lng sets of equatLons are usedl
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¿I]L ,

ÀFt *

D, =
L

ÀX- Ë
L.

$/hère thê êndogenous vãråable# äre

change Ln total spendinE (nominal GNF)

change l"n price level {GNP prJ.ce deflator}

demand pressure

change fn out,put {reat GNP)

short-term market interest rate

long*term market interest, rate

unemplolzment rate

tNP gap

(
R;

R

TJ

G

f'

.t"

L
t

and the ê)rÕgenclus variables are

åM* * cirange in money stock

AËe = change ln hågh*empJ"cryment. !'ederal expendltures
fl

X; = potential. (ful-l employment) Õutput.

?he sampling lnterval is å quartêr of a year. The dotted
varlables åre defLned dnatogously tÕ

"t
t p. r4
ict
i"-*j

I

and descråbed as annual rate of cbange in the speclfic
variebLe in quarter t. y$o &i, êi, pCI, dír ri, rf, "f, ucí

trÞì5-Þp;, tõr xi and pi are parämetêrs est,åmated from quarter-
ly data durång the period 1953(5) 1969. the 3.east Bquåres
method was useü. Zt j.s a durnmy varlab1e, t or l. The r¡ume*

rlcal values of the parameters are Eíven in åndersen and

Carl"son (L97t ã.¡ b).
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The equations are dlecussed j-n detail. ln Andersen and
carlsÕn (f970 a). Equati.on (1) fs the total spending èqì¡å*
tion. In order tô get a system whlch j"s nonl"lâear only in
ÊÕme of lt,s outputs the prl.ce equatÍon (2t t¡tås taken from
Ãndersen and Carlson (19?0 b), (3) {5) åre pure ident.i-
àies for the total" ependång, the demand pressure and the
Gh?P gap rêspectiveïy. Equat,lon (6) deflnes the unemployrr:

ment räte and equations (7t and (S) are the lnterest, rate
equat,ícns.

In Ftg. 2.1 a bloek chart of the equations {1) (4} is
glven.
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3, ËTATH SFACE RÊPRE$ENTATTON$ OT T}'Ë ST' LOUTS MOÐET,"

Tïlere ar€ many possible ways to transforrn a system lo
state Ëpä"ce form for the sårne cystem. Co$sJ-dering only
eqi.laèåans tl) 141 the model cûnslst,s cf lirrea:r diffe*
renoe equatlons on1"y" lhe remainfclg equar:ions (5) {8}

can be considered as deflnitíons of, a<ldltl*nal output.
varÍalrJ.es, whf ch depend l-n a nonLinear faslrion on the
other variablee. In the followfng rnainly the Linear påre
wili be consi.dered, 1.e. equaÈlons (1) (4),

We w111 glve two different st.at,e spåce môðels. 3'irst,}¡r: a

straiglr,tforward transformation from the resultång vectÕr
difference equâtLon to a state spåce model ås performed.
The result is a model" of order slxteen. $econdly we wfll
use the epecfal block forra show:r in the bl<¡ck chart J-n

Flg" 2.1"to derive a state ËpäÇe mo,lel" of order thirteen.

Generally, å state spåcê model :rrust be completely cÕTt*

trol"lable and observable t,o be of mÍnirnal. order. Tn this
casê only the cqntrollablltty condåtlon is reLevant,
elnee the observabåliiy condltion v¡lll depend ilpon the
number of delayed varLables we intend to descrLbe ín the
aclual rnod.el.

Fårst the dffference equations {li {4) are transformed
to a stancfard reduced form vectÕr dLfference equatlon.
Þue tÕ the ident,itfes (3) and (4) one of the three varl*
abtes ÅXt (Xe) , AFt or ÁY* can be eliminated and consldered
as ån output varlable, and furthermore D" can be ellmlna*
ted from Bg. (2) .
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Frr:m {3}
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and fr¿¡rn (4)
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tJ*ång (9) and (I0) the equations {1} and (,2') wlll be

Xù o Xtr*L - AP* + yO + ¿r.t'i

tr#r*t

Lf the varfable ÂY ls ell"¡¡ifnated.!L
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wl:ere y denotes the output vectÕr, u thê lnput vector: and

K a öÕnstant vector. Al and. B, åre matrlces of sultable
dlmenslons. If now
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f*ìu Ë lÀEl

L*' j

{I1} and (12) dJ.rectl"y giv*
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rncludlng Âvt and D* as output, varJ.ables r^¡ould not l"nflu-
ence on the transformatlon to 6t.åte spaÇe forrn sLnce alL
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where the xrs denote coeffl"ciênts which are dfrectly 91-
t

ven by .â,, and ã*. The second form ls given by rllall (L972| .
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The advantage of thie form fs that the system 1s ðfvided
lnto *ubsystems and tl:,at the coupJ"ings between them are
more easily recognized.

Inserting numerJ"cal values the equatlons (f) (4) are
equlvalent, to

I x{t+1) *åx(t) +su(t)
y(r) =Cx(r) +Ðu(r)

v¡here
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-0.009
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B
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J

A lower örder model wtll" be glven ln tha next section.



3.ä" State S ce Model II

Lrsing the specåal t¡.lock form of th.e syst.en¡ shown fn Flg.
2.1, iL fs possible tÕ derive a model of lower order. We

will then use the follor^rfng f acts;

Eq. (1) can be descrl,bed by 4 states,

Eq. (2) car¡ be descrlbed by I states if Ð(t,) is con-
sLdered as lnput si.gnalt

Õne additj.onal state le needed to descrtbe D (t) . The

Eqg" (3) and (4) ¡¡l1l be used for thi"s purpose.

Consider first fiq" (f ) and lnt,rodtrce

o

ö

12.

{15 }

(r6)

(Lt ¡

o

xo {t, = 11*þr*.*n-i-r 
+ *i*r*o*r-r}

for k = !t2,3t4. Ëy stralghtforward manlpulat,ions lt can

be shobln that,

{ xk{t+l} * x**r(ti + m*Áftl* * *kñt, i k = }'2,3

xn (t+I) * ffi*&t * *4Mt

fhe sême procedure is perforrned on Eq. (2| , 1.ê. fntroduce

8t
xu*n (t) * 

,ln {dto.*ro*i-r
+v åMi t+k*i-1

I

i

In the same way as above we have

xs+ktt+t) * x'*n(t) + vnr:M* + dOÐ* ; k ã L,2,.n,,'l

xr, (t+1") æ d*Ët + vgaMr
{18}



!{e have nord Lnt,roduced L2 stâtêg J.n all. FrÕm the definl*
tions (15) and {}?) of the sèate varlables and nqs. (l)

(2) , we have

Ayr * y0 + x, {t} * *tñt * e*åIlt

13.

{1e)

(?0)

{ 21i

åpt * F0 + x6 (t) + r0A¡'{t + d0Dr

Introduce

x'tt) ä * Xt-t - V6

tlsf"ng {3) r (4} and (19} we have

¿Fr d'xt (t,l + x6 (t) dOxU (t) + (v'+d'mg)at** +

dOeOÂE* doxl n pr+ {22}

.â subst,ltutåon of lz]'t Ànto (f8) glves the flnal form for
these equatLons:

x'+k (t+L) * xr** (t) + d*x, (t) d*xu (t,) + (vn+nod*)aM, +

+ d*e'ÁEt - d,.xl¡ k * 112¡...¡8
t23 )

xt3 (t+1) * d'x, (t) * drx, (t) - de*l (d*mo+vg)au* ++

+ dreOAS,

Flnall"y we have for x, (t) r usfng (19), (22\ and (3)



x5(t+l} É - Xt - yO = x5{t} - AXt = xS * apt * AYt =

14.

{,2(',)

(dCI-1) x, (r) + {r*dû) xu (t) + x, {t) +

{vO+dOmO-rnO}attt* + (d0-1) eOÂEa+ do

k * Lr2r3

Erxl

(vs-n6 )

The state equatlons are su¡nmariaed below. 'Ihe st.ate vari-
ables arei

xn (t) = rl{*ra*t*k- i* i.+eå^Er+k-x- r}

= ,ln{ur'r+r.*r-r. 
+ vrâMr*k-i-r}

* ¿^xT *ttt

x5(t) = ¿ Xr_l - y6

ând the state space model:

xu*n (t) k = 1r2t,'.r8

xk (t+I) xn*, (t) + m*AMa r ekAEL k = 1r2,3

xn {t+t) = mnaM* + enaE*

"S+k 
(t+1) = xr*n (t) + dkxt (t) doxu (t) + (vo+rnodn )Àl,ta +

+ doeoaË. - uo*î

xt3 (t+L) - d'x, (t) dUxU (t)

+ d.*e'AËa

(d*m'+v*) ÂM* +



,ìE

lr5 i b+1) {d0-1) x1 (t} + {1-dû ) x, {t)

[to + {do*r) mo)am* + {do-1} eoan*

+ x, (t) +

+

do*l (vs*nr )

lhe structure of the model is rftore eastly seên from the
matrix form shown tn ff"g, 3.1.

3 " 3. $imple Analysl-s .

The posÍt.åons of the elEenvalues of A wlll essential-iy
determine the t,ransÍent behaviour of the model" fhe cha-
racteråsÈ.fc polyr¡omíal" i"s easfly obtained from st,ate
spase mccleL Íî, s.ince klre system ma¿rir{ .â, has a conve-
nient, block trfangular farm. fhe upper dlagonal block is
on Jordan forra and the lov*er Õne ûn canonfcal form. The

characÈeristtc pcllynomial b,¡tcornes

tr (s ) * det (ef-err) det lsr"*Ar2l

I + + ds)

The stability properti"es af the open loop syst,em fs thus
determfned by the coeffåcients d, ln Eg. (2j, l.e. how

demand psessure affect.s prfces, For the numerical values
ori d, g,lven in Ànder*en and Carlson t1970 b), t'he eigen-
values are ehown tn Fig. 3,2 for the dJ"screte tlme system
and the cCIrrespönding eontÍnuc¡us tlme system.

4¡ I
ts + (i*do) s + dr*t
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4 STMULT,'TTONS.

fn thls sectiön the computer progråms $rfll be descrlbed
and the results from sôme simulat,ions wlll be dfscusseel.

4.l-. Þrc,grams.

The equat{ôns describfng the $t LouLs model were sLmula-
t,ed on a FDP 15 computer, The folÏowlng programs r¡rere

wrLtten ¡

19.

Maln program for the símulation

Guldes user at, the Lnput of data

PrÍnt,s lnl"ti"al data and results from the sÍmu-
latlons on llne prfnter
Gfves numeric values to the coefficients of
the eguations

Simulates the moðel one step of t,årne

IJgSC

TNÐÀT

OUTDAT

COEF

glMr,rs

List,ings of the prograrns are gåven ln llppendlx II. Resulte
from a sLmulatåon \Àrere stored ån a dlsk flle. This flle
could be plolted on the ,ilísplay after the slmulat,ion.

Change of money stock {åMt} and. change ln hfgh-emplo¡rment
Federal expenditur€s (AEt) were the Lnput afgnals. In the
computer progråm lt was poaetble to make a, qtep change or
a ramp change fn these varlab}es.
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4.'2.' Inlti-ä'l Values.

The followt-ng variables 'r,r*re Ínitla].ized 'by userå

o Change ån money stock (AMt, AMt*i | ..., Ål'tt*g) .

o Change irr hlgh*emplayrnent Federal expenditrires {AÐ¡.,

ÂËt*1", ..., 
^Et*4).

o Demand pressure (Ðt, Ðt*l, ..., Dt*g) .

Thrêse variabl-es r{ere usuaily tî}ítiallze<1 wlLh ü bil*
lions of dollars,

o GNP gap (Gt*l) . fhe initial value was usually ?t.
o .â.nnua1 rate of charrge J,n money stock (Mt) . The ini-

tlal valu* hrau usually 4* 
"

o Annuêl rîate of change in output (çWp ln 1958 prices),
fta, *a-, , ,.., *t*le) . these varlables !üere initially
Ei.ven Èhe samé value, usually 49.

o .qnnuaL rate of change in p::lces (Èt, É**r, . r ô, Ét*te )

These varLabl-es q/ere inlt"ially gfven the âåme value,
usually 4t.

o Unemployment (Ut, Ut*l t ..., Ue_16i. These varlables
wêre inltially glven the *ame valuer usually 4t.

o pot,entÍal (full employment) output (XI). fhe inlti.al
value was usually 914 blll"fons of dollars '

o Ot¡tput {real GNP) , (X} . ?he inåtial vaLr¡e was usually
9tCI billLons c¡f cloll-ars.

o MoflêV stock (M) " The lnitial '¡alue was usually gtCf

F:illions of dollars,
o price levei {P}. The fnitial value wa6 usllally 900

billions of dollars.
o Annual ratês of change ån Xf , ÂM and AH {AOX$', ÄIl}l

and AÞE resp,) - These varl-ables wel:e usuatly set to
4*,
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() Changes ln input sf.gnals
Step in AM, ÀE (DMPRO and DEPRO resp.)
Ramp in Al{, AH {¡LDMI and AÐEI resp.i

Ê"3. Step Rêsponse Ïühøn aM Ts Alt,ered.

fhe model was run fcr 8t sample polnts tsampling inter*
val was equal to a quårt*r of a yeår) v¡j"t,h Al,1 incneased
4* each y€ar from 2 bål"llo¡: <Ioilars at. the start.. Þ,fter
the 80 sample pofnts Â14 was fncreased with 50t r and then
the slow 4t rise was re*umed, The reaßon for havinE the
stëp tn the mlddle of thc run wa,$ tÕ have the transåent,s
due to bad cholces of lnltial values danped out before
the step was made. Tn Figs" 4,l 4.6 the effects of
thf s step fn ÂM are sholr¡n.

FJ-gure 4. L shows the d.lrect, ef,fect* Õn ¡3Y of the change

ln AM ¡¡¡hlch i"s to be extrrected freim the totaL spending
equatlon. îhe response in åP is smoother due to bhe dy*
namics lnvolved -tn the price equation. From b'ig. 4.2 ft
follows that there is a marked decrease in rrnemployment,.

fhts decrease begins j-mmedj"ately after the stêp fn AM,

but the fulL effect, is nCIt reåched untíl after about
f ive year6. Í'f gure 4 ,4 shows thåt the j-ncrease Ln AM re-
sults in a narrowlng between the curves for XF and. X.

fhls is also Ëeen in the curl/e for G ln Ff.gure 4.5.
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&"&. S'te. iles *e When ô8 Is /ll-tered,

fhe same type Õf expëriment was made wlth å. step in AE'

sæe Figures 4"7 * 4.î2" Âfter E0 sample poínts AE was

increased with 30ü*. fhis J-arge (and perhaps unrealåstlc)
change was rÊade beca*se the smaller changes hardly had
any effect at. all " In Fi-g " 4,7 the qualÍtat,fve dif ference
between a change ín AM and l.n ÁE íc seen. While the change
in AM has a }asting effect the ånfluence of thê change in
ÂE has almost vanlshed after a few years, Thls type of
behaviour Ls seen Lhrcughcut the equat,ions. UnempLoyment,
Fig. 4.8, 1s influenced anl"y for about, 5 years, then 1t
goè$ back almost to the säme l"evel" as before, Ln ccntrast
tCI lasting effect obtained from a change in 41,1.

4 Sensitåvlt. Test 
"

ft is quite dj-fficuLt. ta çre'b goorl estímates of the para-
meterË in eeonoïnic rnodeLs, This is due to the f act. that
usually relatively few data are measured. Therefor:e tt'
ie lrnport,ant, to study how sen'sít,ive f"he simulatfon re*
sults are r,cl.th respect to paramêter changes.

The price equatlons have the most importånt, infl"uencÊ ön

the dynamåcs of the ßyseern. Ëspeci.ally Èhe d*parametêrs
åre important since these are the only ones that enter
the characteråstÍc equatJ"on (cf Section 3,3).

Tt. is desírable that the parameters should be changed in
accordance wåth the covaríances <lf the estlmates, These

&ye' however, not avaålable and therefore the pärameters
are varled ln a straightforward manner,

In Figures 4.L3 4.L4 the effect of varíous varlations



)1

in the pric* equatian parameters Ís shor¡rn"

Tl is concluded *hat t,l:e dynamic behaviour is not very
sensitive to parameter varlat.ions "
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ünemploymênt fo:: var'1ar:s parameter
values.

Curve 1: Nominal para.ni*t,er values ås
giYen in ?able XT' Appendi-x f . This
curve is identåcal to Fig. 4.2,

Curve 2t Farameters dZ and vO are j-n*

creased by 5t* fr<¡m nominaL values.
Curve 3 r Paråmeters c1., and v, axe in-

creased by lûB "

Curve 4t Parameters d, and vi are de-
creased by L0%"



öt
tê

37.

30 40 50 Yecrs

7.5

5.0

2.5

5
14

1r2
3

0
0 It 2t

{3q' -fu-14
LonE terrn market lnterest rate for
various parameter values.

Curve 1: Nominal parameter values âs
gÍven fn TabLe XI, å,ppendfx I. This
curve f s also given in Fig. 4.9.

Curves å*4: as ln Fig. 4,1"3.
Curva 5: Parameters df are increased

by 25t from noml"nal values and pa*
rarneters ìri äre decreased by ZSt.



38.

5. CÕNCLUSTÕNS.

tr4Õnetary palÍcy has beccme Lhe mûst important means for
econo¡nic stabllizat,åon ln *ccnomies wlth v;e11. developed
f lnancåaJ. market,s. Frevl"çusly f i.scal actåans clomínated.
äs stabilizatåan å;rstruffient" I¡r the moclel t}:af. has been
díç#ussed here GNP is dependíng <:st :nÕr:êrâry stock and to
Bo$Ê exlener on governmênt spenclångr üNpr in its f,urn,¡
ånfiuences e,gt, or.lt¡:ut (r:eal GNF) and emplÕ:frfient j-n the
shcrt run, whåle only pri*e level is aff,ected ín the
l*nE rurl 

"

t'he **mputËr simuLatåon* ç'avê a reaËonable Lrehavi*ur of
t,he ruod.el in rilpíte of süme arbltrariness at the choåce
r:f inåt.åal v*I.ues and ro.agnåtudes of step changes " Stabå*
Ï"J.ty ana}-ysJ-s shaweci that the open loop system was sta?:J-e.

ït. Íç at,tract.lve tö Llse rnåcrÕ-econ<)mic mÕdels 1n pract.Íce
as b¿sis foy flnancåal decåsiorrs, Tt sëeÌfis múst sul{:able
to use a state Ëpâc€ represen'tatían" ?r,rro variant.s ûf
state space representatfons far t.he $t Louis model" havæ

l:een pr*sentecl here. 1t j"Ê then possibl-e t.o study dlf fe*
rent ce¡ntrol *trategles Ëor ecc¡nomLc stal¡il1eat,i.on usíng
sta¡rdard theory of autoraatÍc control. Stlll some prablems
renraln to be studied, for lnstarrce ho** monetary stÕÕk is
ínfiuenced by dlfferent actlons in monetary polfcy, €"9.
changes in the rate of dlscaunt, operations j"n open mar*
ket or changes in cash and liquldity llmit.s for banks.
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ríå'1

.Ë" ufi MüNfìîf;1ilIS'f WËrV thar changes in thc
rû{}yiey 

-stock 
irr¡r rr prilnary rfcte¡.rrlin¡¡nt of changes

ín tot;rl sp*ndi*g, ¡ind shouÌd theretry be givcn
nrrrjor e*tph¿¡sis in ec+non¡ic stabiliz*tion prc¡!rîâ!ï¡s,
lr*s Tree¡¡ erf grorvirrg int*rr:st il.l recerrt yerrs. Þ.ro:rr
th* ¡nid-l$3rJ's to thc r¡"rid-lgô0's, rnonetary policy re,
ceivcid little e*rphasis ín ¿eonomie stabiliz*iiån påtty.
Fresumccl faíIr¡rc of ¡no¡ret*ry policy duriag tfìe
early years t¡f thei Great ïlepressi*n, alorrg wiih the
development ancl gerreral i:ccepta*ce of Keynr-sian
€úonomics, resultecl in a m¿rin ernpliasís r¡n *scai *c-
ti*n.s * å¡ederal {Jovernr*ent spending snd taxing
prûgrâms'- in econonric stal¡ilization pians, MoneÈary
pelliey- ir¡sofar as it receíveci *ny attenåion, \e,as ger:-
erally expressed in temrc *l market rates cf ;nteiest.

tr*r.ving recognition of the imporfârìce eif r:roney
¿nd other rnonetary eggrcgr\tes in the deterrnínatioy¡
o{ spending, output, ancl prices has b*en fostered by
the apparent faih¡re af stabilizaticn grolicy to cur|
the i¡r$arion of the last half of rhe ig,c*'*. Sharply
rising market interest råtrs lr'¿r* intcrpreàed to incli-
cele sígni$cant ¡r¡onetary restraiüt, whilc th+ fteve-
nu* and frxpenditure tont¡ol ¡tct of L,gðB rvas con-
*id*rsd a mti<sr rn*ve terrvâyd Êsc¿¡l restraint.

Ð*spite tlicse ¡*licy devclopments, tota! spending
e¿:ntinued å¿r risc r*pidtry until L¡te Lg6g, and the rate
of ir¡flation acceìersted. 1'hose lroltling to the m€¡ne-
tù"rist vÍerv were not surprísed by this laek of sucÉ€s$

in c*r"frirrg excc,ssil'e grorvth i¡l tot¿l s¡rendin¿_t, l*rgely
?:ec;:,¡:se the rrcney si<:ck gn:t, ;rt a hisiûrically r*1rici
r;it* rluring tl¡c fr:ur years e*dirrg i:r fate 1968. B*¡:-
r¿¿¡¡nic cleveiopnrcnts fro*r lg$.5 tlrrough }SSS wer¿ ir:
general agreeîTrcr¡t rvith the expcctations of ttrre
n'¡on¿t;rrist vicw.

This artícle devel*ps a ¡norTel designed to analyee
ec,:r¡t¡¡rric sffi]¡ilizatÍun issr¡es'¿ithin a frameworTr
wï¡Ícl-¡ f<¡cxses r¡n the Ínfinence of nrc¡rretay"s {:xpan-
sion on t*tai spendirrg. $Tost of the maj*r econcmetric
rnadcls h¿lvc r¡ot assigx*d rn lrnportant role to ths
müney stock or tú ãny other r¡¡onetirry âgßregàte.i
Ëurthenrrcre, mctst ecc¡ro¡neiric models contain a tr*rgr
nu¿¡¡l:er of behavioral hypotheses to he ernpirìc**iy
*.çtir¡reted. and inåegrated r.vith each other, l¡ecausa
ahey arer rJesì6ned ic aid ir¡ r¡lrderst*ndin¡; the deter-
nrinstion of rncny ec*nonric rna6nitudes. By col::pal.i-
sc¡n, tl¡e model presented in this artiele is quite srnali.
It is cle^ligned to provide i¡¡fonr¡atian an the nrost
likely r:aurs* of r¡rovemcnt qf certain strategic eeo-
nomic variables in re"rponse to monetary and åscal
*.*tiosrs.

tûffering lrei.ofrri suggesÈion^r tlroughout thc stu<lv rr¡erc
lleiris Karrnrsky ol thí_s b,rrrk, William p. yoh¿ of Duke Uni_
y-ersit/ *ând. Þirjlg Sclralar ¿r ihrE bank, lS6$-?û, andllavií Fa*¡j of W*yne SîaËe Ur:iversity. Susan Smith u,ro-
-vided..prcgr4nt*)ing ¡tssistru¡cr.: und Chri;tr.;pher Babb'end
åå, - lçlbert Mrrgalis arJvlqed on steÈistical problems. The
c.uti_ior.r tf¡a¡lå: f}te: foiiorving fo¡ their cr:ntrrrents o¡r earìier
dra-f¿s.- rvitJ-roui írnpiying ùr*ir endorsent*nt õf *ith* 

-th;
gia.lijrrq of ;rrralysis r:¡.ttrt: coñclusi$nsr F, Gelerd .Àdams,
F.h"iiíp Çagan, *ì. Geraid Ct:rrigan, fiichard l)avis, Ray FaÉr,
å;.Cg*r Fiedler, hfílt¡¡n Fried¡n¿n and memix,rs of 

'the 
ilonJ.v

etrf llaaking Worl¿shoÍ¡ at ti¡e Univer¡ítv of Chícaao_ Ed,.v¿¡ãl
{i¡ar*lích, llaqy A. Johnson, Joiin }irtchbrenne"r,- [dwarri
Kane, hlichael Keran, ¡{llan l.f*ltzer, Franeo itodíclianí.
{i+orge llorris+n, i}av¡rl {}tt, _foel Pcr¡kin, Thornas Säv¡ns.
froger Spencer, [Ienry tV¡ilich, Clark- ]V¿rl¡urton, þ{anfrüi
lVili¡:u, ¿rd. ,{rnold ?-¿llr.er,

lFranl< tle l,eer¡w and Edw'ard M. (irarnlich, "The leder¿l
R¿serv*-l{II' Ëcanametric litodrl," Fede¡øl Resc¡xe &ul-
Ierin (Jaauary l9t8), pp, ll-40, ¿nd "The Channeis oÉ
folonetary Folicy: zt^ Furtl¡er Report on the Fedrra! Beserve
MIT Econometric ll<xlel," Fecle¡øI Res¿rve Bulletin {Junc
lÊlt9i, pp. 472,"91; jarnes S- Duesenberry, Cury Frornrn,
Lsuffence *. Kleirr, and lidwrn Kul¡ (ed.), får:-Bro¿¡liinss
Quoderlg Economeìric ItIoùeI o{ the United St¿t¿.ç iChtcaxc:
Il¿nd ùlcNally, 1065), and 'fhc Brookings il.for{¿t: Soìr¡¿
lafi,hcr åssuit.e {Chieago' Hand þlcNålly, }969); &lichaeì
K" Evarr ¡nd Lawrerce Ii. Klein, Thø lVh*rtø E,co¡¡ometfië
F'orecastlng Lloùal, ãnd Enl¿reed Ëdit¡on {Fhilade}ohia:
Universiþ of Pennsylvania, ¡$ô8i¡ Mauric'e' Liel¡enber¡;,
,{Ibert A. llirsch, and }oel Popkin, "4. Qunrterl¡z E¿snrj-
metric hfodel of the United Ststes: i{, P}ogre;s Re¡xrrÈ,''
Íiumey ol Çuuent t¿rin¿.rl.r {}fay 196ô), pp. *23-50; f}aniet
il1. Suits, '"The E¿rrnomic Orrtlook foi 

- 1969," in Tri¿
Ë,ca¡o¡nìc Outlook for I9ñ, Papers preiented to thc $ix-
tee"nth dnnual Conference on the Economic Outlook at T'he
I-Íniversity of }lichigan (Ânn i\rhor: University of Ilichigan,
1969), pp" l-96. For a discussion of tl-¡e role of money Ín
tlres+ moilets, see David L Fand, "The lVonetary Theory- of
Nine Recent Quarterly Econometric bfodel* af 

' the tinited
çtatg$," fortlicoming ln the loumdl af Moneg, Crerlit, *nd,
Bat¡kinE.

P¿es ?
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TT¡s modcT Ïlr*scntenl i:¡:re is thc ;¡r¡thc¡rrn d;w$ ver-
s[r:r¿ c¡f ]xtrv m*:t¿lii-lry aittl fiscal acti*ns illltluence lhe
{:cûnûmy- #th*r *{:r}I1!:xl'}i$t$ iÍnc}'*ding those cf a

rn*treta¡jst. i:ersr:irsi<-*:) rnly ¡rrel*r to Cevetop E:ertair¡

llslleÐts *f the tlt*d*l is: ;r difå¿rrent lvay' Trvr'¡ sr¡ch

¡¡o<liâ¿:ntions ilre Tlre$erlleri in Áp¡r*neïix C. '!lhe

rc*drll is {;srrs;irl*r*d o1:cn tu¡ rcvii;isn, br:rt is p:'e:le*ted

,*t this ti*:e *'ith ¿r vicrv *cr sthnuXatíng others to ii)in
il: <¡uantí{ylng r,:l;rti<mshii:s t}rat. are g<:trerally ås.$i}-

cÍai,rd ç'it!: the t¡'¡cxiet¿¡rist vìerv.

?his articlc is divideti lnic¡ ftve major section:;. ,{
general mo¡;rt¿trisf víerv sf the res¡ro*s* of spending,
qrr¡tput, and prÍccs to rnonet*ry and âscaÏ *cti¿u¡s is

sun'¡¡n¿lvieccl first, N*xt, tirc specilic felhtres of th*
llio¿lel are discussed o.vithin a fonnal frartrework al
:rnrrll'sis. 3t¿rtistical *stimltes r¡f the nrodtl's pâråffá-

etcrs arl: ¡rr*s<:ntcd irt tìre tl¡ird section. The fourtl¡
Eection tests tl¡e perfotmtnee of the rnodeX with sev-

cr¿¿i ú1;nanric .çir¡rulttion erperiments. Finally, by
sí*rulating tlrtr rcspctise of the economy tc¡ alterna-

live r¿ttes ûf rnôtr{:târy expnnsion, an illustration it¡

pr*viclcd oÍ lrc¡rv the n¡adel cnn ìre userÌ for currÉT¡t

stabilieation nnlrlysÍs.

Çener¿rl MclnetarÍst Vierv
'fhe gerrer:r! r¡lon*t¿¡rist vierv is thrrt the r*te cf

¡fionetÍ¡ry expânsiolt i*; thc ¡¡'xtin ¿letcniri¡'l*¡:t of t*taÏ
strrerrding, ø>nrtnonTy mcas*rcd ?ry gross nati**ai
proclu*t {Çitlt'¡.* fl}ranges iû tût¿il sperrdlng, in tr.¡rr¡'

inl{r:er¡ce rtrnven'¡snts in output, einpl*ymcnt, *::* t}re
generel prlce levcl. Â b¿sis: prctnise t¡f this analyslt

!s tiTat the e:ecrlo¡ny is bariically staï:le :rtr¿! nct neces-

sarily srrbject tr¡ recltrring ¡xrriods of severe r*cessi¡¡r:

ancl i¡rlXatioll. hÍ*jor br¡$in*ss cycle rn*ven'¡¡:¡¡fs th*t
irave occr¡rrecÌ in the FÍìst ¿ìre ;¡ttriì¡ute<l primarily to
large srvirigs in ¡h¿r mfc of L{ïÕwth in th* ¡¡:lr¡r¡¡:y stock'

This vÍerv rr:ga.relin;1 ¿lggrcgnte ecr¡nûmic relatian-
ship.s cliffers fr¡rrrr ¡lrevailing vierxs rçliich eonsider

nggressivt; ¡:*licy iretiôt-ls rl*cess¿rry tû prûmûte $tír'

bitity. hiorr*ti¡rists ¡¡ener:rlly hold th¡rt fisc*l actíons,

i¡: Lhe abse¡rce cf ¡tccc¡¡i¡r*ûriative rltr:tit:täry âctir:*so

ex*rt littl¿: r¡¿¡t irtfl¡:cnc* cxr lotal spcrvJing an¿l tilcre-
for* lurve lìttle i¡rflu¿:ncc {rrì or¡tpl}f antl tho priee

I*vel. {lov¿:r:lrtlt:nåt $fr{:l}'.lirlg on*cc(}rììl}iìíiíccl by *.c-

conrmr¡d¿¡tivû rr'tûr1el¡iìrv r:xpitnsi*l:, thrrt is, fi*anr:ed

lry {axcs r}r: Lx}rro'¡'iltg frr:rn thc prrbìic' results Ín ¿

{r{rwding'(xrt ol i:riv*tri cxitenehttrres q'itl¡ litt}e" if arry,

;C;r;,,i¡eferencr:s cr¡ tÎ¡* ¡r¡onet¡rist vlew ¡r,: Kn¡! Brunner,
"'ihe Iìol¿r a{ ,\loncy erid llonetary Po}ícy," tl¡is }1er;i¿¡r¡r

(Jr"rly t-Ü{ifl)" Sf, $-?Jt -l)¡rr¡itl }' É:ar¿rì. "Sarne Issr¡es in
tiari.'t¡r' Iiiunirnics," this i{¿'r:ict¿r ( January lÛ?Û ), ¡:Þ:
L{}-?i, ¡tiÃ "Á tfonet¡rrist f,{¿xlel cf the &{onetary Prcrcc'ss,"
l<rrtlr<:oiriilg rn tlrc Jrrurrtnl of Finønee.

l'ngc åi

L"¿

Â,FfÈtL. t#3t

net increase ín totai spcnding. .å change i* Èhe rr,orrey

sTock, nn the o{her hard, ererts å st¡Õng indeExri-lcl**t
in#uence on tota! *pending. hfonct*rists conclud¿; thal
acÈior¡s of monetary authorities tvhich resuìr i:r
ch*nges in the mrrney stcck sl¡clulcl be the nrain å*ç1

ûf ec*nonríc str¿biÏizatir¡n. Since the eccno¡ny ís c*n-
siclered to be basieally stable, :rnd since most nraler
busíness cycle mover*ents ir¡ tlre p:rst !:ave resuÏted
f*orn ina¡rprcpri*te rnovcrnents in tJrc money stacþ
control of tli¿, r¡rtc of monetary cxpn:tsion ís tl¡e nre¿ns

by which cc*nc¡nric instai:ilíty c¡¡n b¿ mi*i¡nized.

The theoretical heritage of thc ntcnctarist pcsitio*
is the e¡urntity theory of nroncy.â Tlris theory datee

bacT< to the classic*l ec¿no¡¡'¡ists {p**i*ularly Ð*vid
Ricarda) in the early 1^B0t's. ?"he quar:tity theory ín
its sÍmplest fonn is ch*vact*rized as a relarionship
behve¿:n the stc¡n;k *f mcnr:y and the prÍc* level'
CiassicaÏ economists cc¡rrv.lntrated on tl¡e lcng rus
â$peilts af the r;uantif the*ry in wlrich e;hang*s

i¡l thc rnc,ney *tock result ir ch*nge* onìy in n+rnin*l
rrr*gnitudeso likc the príc* level, hut h¡rve ** irtfr:*-
Éüce crl1 real m*gnitrtdes like ûütput aud cr*1:ioyment.

?'!ie r¡urrniity thenry of n,*ncy in its modern fonn
reco¡ç*iecs tl're i*¡;ortant ir:llu¿:nce t!i*t cha*ges in
t1"¡¿ ,'.?Ð¡r,ey stoclc c¿rr¡ h:rv* t¡r rrr¿l mngnÍtudes ir¡
the sl¡*rt nrn, .,vitilc inflrrr:ncing r:rrly ihe pric* Ievel
i¡r the Ìang run. The ¡nocl*rn c¡uantity thcory post{¿-

l*tcs *rürt in the sÈ¡¿:¡f- rur¡ ír {:lr:rnge itr the rate of
gro*,tlr Ín m*ney is f*ilarvcd rvílTr a ¡¡rodcrate }ag by
e,hrlngrs in t*t¿i s¡:e*ding irircl r:utput, rthile change*
iri thc priee Ìcvrll foli*rv uritir a sû¡ltsn'lrat lorrger I*6*
Thcse ch*r-r¡r,cs i* te¡tal s¡:c:rrt-ling, out¡:ut, anrJ prices
arç: i¡: èl'¡e ssr:ræ ¿lirection ¿rs thc clulltgc in tl¡e r*te
of mo*ctary ex¡lirnsion-

Tl¡e ¡no¿Ier¡:l quanlifii t?rc*ry still atccpts the Ïo:rg-

run postr.ll;rtes of its r¡lcler vcrsio:i" :L change i* the
rate of mûnetfiry r'rx1:nnsion í¡ifluenr:es or'ly 'nor:rinal

magnitucles in the Ìong rulr, n¿rrn*ly, tr:f;il sper:tìing

iûNT'i ar¡d tlre pricc lcvel. lleal nugnitu<Ìes, noti-rbly

3'iihc claç*ic ¡','ork on the r¡rtnntity thæry is lrving fishcr,
'i.^lre llurch*sín* Pou¡er ol-ltlawg i.]r.v York: ¡\l*e¡*íll¡ln,
tfil l ). Fnr n¡i ertensiv¿: r¿:r'icr,v r¡f tbe t¡rrrrirtity tlreory
!ii*r,tiirru. .tee Ártìr,rr W. hlargt"t. The 'l'he'orry r$ ltì<t:s: ,4

ttt,-r"xiittnat¡on o| the Cen¿ruil. Prol:lunt of .h!anctaty .'t'Íæort¿
{Neç, York; Pn:it¡ce-flal!, t938}, volt¡r¡e II' pl:' ü-l:li}.

aJr{¿rriv c,f the kle:¡s Ðrevale¡lt in currc'nt ÌnÛnctilrist do¡;trine
i'.ü, 't 

"" 

-f,i,t,ttl in tlie writings of Cl:¡rk l'l¡art;u¡t¡r¡¡ ív¡ tlic
iS¿l¡t-*ri.t enrtv I950's. Ilariy t'f his i'rlporletrt +¡lirlcs l¡ave
it**" -ri'"rini",i' ;n h¡s llcp¡í:tsit>r¡, h$lotioti, únd I'f a,trtft,J
P<¡!it:u, Itit,tiatl Paoert. l9i5-Jl)53 { l}altinr'-'re; 'l'nc Jchns
!lir"li;i* Prcss. 1Ðfi5).' See alsr¡ lrlilton ["rir.'clni¿r¡, (.'tì'],
S,rr;ili¿ï h !he' Qtuuttitg 'llrco4¡ -o! Tlnney "(()iit';rto: {lni-
versitv of Chi*ìiurl I'it'ss, l{}58}, rrntì l-loy'el W' trfitrlt'
trf oiuitetu ?olicu " in u eÐnPctiÊiÐt: SacieÍg { Nl:rv York:
ti,lcürarv-flil!, 1Üál ) "
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ouElt¡t ârld ûr¡rplû!'rtlentr t¡ro ullltt'¡e{lt{:d'r' Follorving

the short-run re$Pû¡lsc$ to * cha*ge irr thc rate r:f
mnnetary g¡'ûwth, total sperrcling ancl thc price level

grorv ã¡t ratcs eTctr:rmiue* lly the rirte Òf iucre:ìss ill
mtney, s'lriltl outl:ttt move$ tôtt'â'rel artrl restlnres a

long-iun gurw'th ¡rath. $uch grorvth i* out'put is littlc:

inllu¿:¡lced by the r¿rte of nu:trcttry erpnrrsíon' Ï*-
steacl, it Ís d<:t¿:nnined by grct'th in tlrc cconotlry',";

plociuctive potential, r'vhich dr:pc*ds *n grerrvth oT

nrturnl r{:$ources, capital stock, idror force, and

productivity.

Gencral F*nn o$ the þltr¿l¿l

A surnm*ry of ther ¡r¡oelel is pr*s*ntcrì in algelrr*ie
form in Exhibit I, aloirg rvith rr listi*g <¡l variables

cTsssÍJied as to ..vl'¡ethr:r lhey are endogenôu$ clr erc!-

ge¡¡ûu$ to the ¡ttcx.lel ( fnr a grir¡ihic*l illustratìon oÉ

the rnocÌcl, sce ,{pper'dix Il). This gencra! fonn of
th¿ mcdel surnn-¡arizeg its essentinl fealures, igneiring
prablerns of clirnsnsicnalíty and Ïag length'

liqut'úirixs *! llxt frf arlr¡! 4

Ì.lquaïio* (f ) is tþ¡c tct¿l spandi*g equatio*. The
eh*nge in totrl spenrlinS¡ i ÂY) is q:eciûed as a fu;re-

tian cf current ztntf p*st clu:nges i'¡l t'lie nloney str:ck

{Åh4i ;¡r¡d curr¿rtt an'J pasl changes in high-emgr}43'-

rnsrrt FtdsraÌ ex¡tcnditur*; {ÂH}. Thi*
gener*l spcciåcati*n rûprcs*tnts tlre re-
dr¡**d forrn for tl¡at class ¡¡f stst¡{:t$res
whleh haç Âhf and ôFj *.$ exóserlrt¡rs

varí¡rhles. In this fonn the total sperrcl-

fu6 ec¡rr*tia* rernains uneonrmítted as

tû stfl.lcture; it i* poterrtÍaliy cor¡sístr¡nt
w;th bctt¡ Keynesian and çnntity the-
cry models.ß {The rnagnitude and sig-
niffcan*e of the eçtimated pnranleters
deter$line s¡hether the data ¿cn$orm
more elosely to a Keynesian or a quãn-
tity theory )

$Sæa þfåltun Frledmar¡, '"fhe fole of lvlone
tary foXcy"'" Arr,eñôûrl Ecençllr,;ìc lløvíeø
{M¿reh lsÕ8}, pp. t-1?.

lFor fuvthsr discusgio¡r of ihe struct¡lral versrrs
the reduced fonn of * nrode!, se* Michae!
Xer*n, '"Þ{+netary and Fiscal lnfiueitce$ $Ê
Eeorro¡nic åctivify * Thø f{irt<¡sica! Evid*nce,"'
tlriy frør¡i¿r¡¡ t Novernb,ér .t9SS ), pp. 6-*4;
Ëdws¡d hf" Grsmiich, '*lhe U¡efi¡ln¿ss of
ltloÊetsry ¡nd Fiçccl Peilicy as lli*crelion*ry
Stabili¿atlr,x¡ Ti¡ol¡,* farèhcoming i* the Jour-
dal al &*çncv, Crcelit *nd $¿*&ir¡g; and
fi.ícbard t. tavis, "llow þluch Ðoes Morrey
bfatterP À t æk ¿t Somc Recent Hvidence,"
Fed.*ral Beserve Bar¡k of þlew Yorl¡, blonühÍç
ß¿aìclas {Iunc 1969i, pp. lf9'ô1,

¡""J

Ar¡f?t¡., 1É70

Equation (?) s¡rt:<.'iñ*s titt: r,'h;rn¿4c in tlrc priec
k:vcl {Àl}) as a fr¡nctíotr ¿¡f cttr¡'cnt ittrd prst clenr:r¡rri

Ë)r<:ssr!rt:s {t}) rrnd rirrti*ipalcd pric'e ch;rngcs (ÀPA}'
nJc¡i¡l*¡¡cl pre$sulc i.s {icËnû{1 iu tc¡u*tion {3i as the
rhange in total s¡:clililr¡¿ ¡'¡rlnl¡s Lh+ 1:otentir¡l increase

in *t:tprrt {,X.t' * X). The ¡;ricc cqtra.ti<¡rr is a¡i i¡lter-
n*tivc to th¿; i;t*r¡dtreT slro¡t-run Philli¡:s ctrn.e rela-
tirrn å{er}criÁlize(ì tu i:lclude chirrrgcs itt tot¡¡l spenclilrg

and itr:tici¡rirteci 1:riecs.? (Scc Â¡¡penciix ¡1, for furtl¡er
<Ìevelc,pr:rent *f th:.s reiationslril:. )

Tlq*ir.tlon (4) rlefines a chirr¡1e in total .spr:ndilrg

í¡r te¡'rlrs ctf its corrtl:cnents, the part associuterl rvith
d¡aÌ]ges i;: tl¡c pricc lcvel (ÀI)) ancl thc ¡rart asso*

ciatetl rvitlr rfrang*s ín outl:ut {ÁX).* lVifli ¡lY dete¡'-

nrined hy ctluaiion {t}, a¡:d AP l>y ec¡u.rtion {2},
ÂX c*¡r be ¿lerir"ecl from er¡ratioln {4i,

Iiquation (5) spccillcs the market r¿tc of interest

{}t) ¿s a function of current cturnges in tirc mor¡cy
*toc.k (ÁM), c*rrcnt ,ând ¡rast ch*ngcs in outl:ut

rsee Hoøer W. Sneneer, "The Relatiern Setween Priees and
Fl¡nt:loinrent: Tivo VÍcws," tllis fleoicttr ( À{¿rch trS,$g },
pp, l5-å1.

sThe chanse ín the price )evel, AP, and the changc in nuþut,
ÂX. arc de$ned in dollar unÍts so dl*t thejr strrri Ís equa,-.

to the chnngc in total spendi*g, ÁY,

':.¿.É,r11à)rt1ffi-Èq-::d:.rr::,' :: . 
k'j44ru!æ, *':"" "

: Exhibll I

MOüIL IN AIöE$.RÅIC FÕRÀ{

iT! Tolaf SPcnding Equolí*n
, 

- 
/rTt ;=:tr{ÀÀ{t . . . Â/$r-n, ÀEr - -. Att-'Di

Itl ?ti"-* Ëquerian
ôpr - lrlÞr...f¡r*u. AP^r)

, {31 Scmlrnd. Frê¡¡¡¡r* ld+ntlrY
ttL = ÂYt .- {Xrt *. Xr*ri

1"4Ì Tslcf $Ponding ld+ntitY
' AYr = Âfr + Áxr

t5l lrrtccttt fêtt Ë4u61¡{tn
&u = l¡tAÅ/rt, Àxr .. . ô'Xr*n, ÁPt, ÅPrrt

{é¡ Åni¡sip{:rùd Priro Equatíen
êpÂt x f¿{ÁÞr.--r...âÍt*.n}

{}i llrr*mploy*nrrrt að?6 Ëquolf**
[Jr :: ãa{6t. öt^-ll

€*! eNP &cy l&entlty
SFr -- Xr

ui ^ wÞ".

1

í
!

-. - - - --.. * - 3v s.snr-Yef L¡rlr: * -*-*- i

^¡ár 
L: dl'ün$?e ¡n,ñûhüY ålcct :

;Sç1 :: ¡ir*rrEe ìn hii¡h-cnploynent :
Fedcrcl **pendilurer

Xtsr - riôt€niial {lull-employmenf!
fiùtpll i

'I

. _: _,$;È;

J.

fr

:l

i
1

i

I
,.

ì
?

I

Ënd*gen*ue ?at}¡¡ble¡
ÂYr. :: rhanço iñ tètol 3pand;**

{rðñiíiül Ûl'{P}
ÁPt :; ct¡**g¿ i* prirt lcwl {6r-{f prite

dcllaler!
Þx = demcnd ptqrzusft

Å,X¿ :: ehar¡gq ;ñ ôr?Frt lra*l ÇHP!
*r ã: mërkèf i*l€rågl fÕlÉ

&?^t ;:: ønîicipet*d change in prico trraÌ
U¿ = sfiçfiployfüÈlrl fùÍÈ
6r = {iNF gap

Å
.i

I
T

,*-*i

Fsge I
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{ÅX), current price c}ra*ge {åP), arrd anticipatectr
price change {ÁX'"}. 1"he price urficipati*rx tcrrn
is included to capture tht: Fisher effect.ø The *nti-
cip*tecl price function ís rlcfinecl in cc¡uation {8i.
.4nticipated price ';htngc {åFÀ} in the eurre*å pe'
riod is *ssumed to depend on past price changes
(Åpl.

Hquation {7} is the urr*mplo}'rn*nt rate equaticn
*ruI is a transforr*atii;n of the tNP gap {Ç}, *s

*effn¿:ql in erlu*tion i8), krto & ffiea$ure of unem-
plo¡'ment reÏative to the Ïalxrr fr¡ree. This trani;f*rrrra"
tian i.ç L¡ased on "(Jkr¡¡r's L;xw.'"lù

Warkíngs *f tlrc lt'î.r:ilel

"I'h* 1r'{}rkingv cf the ¡r¡o<lel arù st¡ninriì.rized by a
flaw eli:rgram ifixhibit Tf ). û*ly v;iriaì:Ìes ín *he eur-
rent ¡reriod í¡rs sÏlÕlví? in th¿ <Ìiagram; Tagged verri-
ables, n'Éth tÏ:e exc*rptlon *f p:rst ch*ngcls in prices,
are omitt*d, "Fhe rel¿rtionship that clcterrr¡i¡res tr¡taå

spendi*g is the fr¡nd¿¡rnental one axror¡g those that
detcrnrin* the ,*nd*genr¡r"¡s varial¡l¿s of the ruc¡¿ïe1.

Tot*l spendi*g is elet*::rined iry $rçir:tetary actions an¿1

lisc*l acti$r¡s {Ireelcral spcnding ffsq;irìced hy laxvx *r
lxlrrorvlrrg from thc pubÏic), thougtr no dir¿ret Ínfor-
¡nation is pn:vide<l ils to I¿aæ su*h ncti*ns ¿l{er:t
spending. 

i, 
"

Tire change in tat*l s¡:e*:tlÍng is cr¡r¡r-
l¡ined n'itlr poterrtial {ful! en-rplcyr:r*nt} i

ûr¡tput tr: prnvicle il meirsÌ¡rð of de¡:ranc!
pres$rrre. .,{nticiprrtrxl price clra:rge, 'iT*i;3T"
which de¡rends on p;ret price changes, ä**o*"äî
is con'¡bineci lrrii.h elema¡¡* pressur*: to vÁþtÀ8rÉs

determi¡'¡e the chørgc j:r the ¿:rice levcl

Thc tc¡t¿rl "spencii;ri¡g iclcr:tity err¡¡rbles

tlre change in cutput t<i lre tleterrnin*d,
given thl- change in t*t*l spentling

Í..4

Atrîî.tr_, 1!þ7*

ar:cÍ t!¡e change iu priccs. This method o{ det¿:rmin-
ing th* elrarrge in tot¿rl s¡rending and its sìiviçiilri be-
trr¡cen ûutput change and price chrrnge rliffem {r*n¡
mûst cÊonornetric moeìels. Â, standard prâctice ir¡ '¿¡eúrr-
+met¡'ic model building ís to ¿fetermine outpnt and

¡rrices separntel¡r, then cr¡ml¡inc tt¡ern to d.*termi¡¡e
total spending"

The change irr outprrt, the c}:ange tn pricc* and i¡¡
anticipated priccs, along with the change k¡ tl'¡e

ffirlre]r *tock, deterrnine marlcct intt:rr:st rat*s. Tþ¡*l

iTorv cliagr*m shows that the nra,rkel i*tcr¿:sl rate
dr:es ¡¡r¡t esereise *, direct role in the r*i¡elel i¡l the
¿letermirratiorr of spearlírrg, $utprlt, arrrl pricer.

To detem'¡i¡rc lhe r:nenrploynrerrt rate, the-change
Í* o*l¡rut ís first corr¡binect rvith pot*rrtía} output to
¿leter¡niric the tNI: gnp lelative to potential c*.t;rut,
T"he CitJP gap is then tr*¡:sformed i¡lto tfue uy:er¡¡-

ployme*t" rat*.

Íiunzwxr,rg

'.Fha mrxlci ï¡¿ls ber:¡r pl'csent*:d in genc,ral fonlr t*
sF¡':ru ih¿ Lellic Iinkagria ¡x;stulated arl*rrg rrl{}l}úy,
Fe<leral *r¡:cnriii'-rr'+s, prices, nncl output, Thc ptrr-

fc's1. of "ihc.f¿¡li**'ing se.rtistlcril smtifi ís Èû r$trï1:.7

[¡¡¡]fr tt

Fl*w üiegrnm of &4¡¡de!

r I

L
'Ë

l

:
:i

'ì

''

$T.rrr ;r det:riler]. rtrrtlv oË í¡rtrlregt r¡ltes aÂ¿;
the Fi.clrrr efle<:t, seí: \\¡illia¡rr i?, Yohe a.ntl
D¿xtis S" Ii¿rr:¿¡skv, "Inte¡risf lì¡rtes ;srxl P¡i*i:
L,*vel Cha*íles, tll52-ßi]," this Jleoíeø { u*-
ce¡n!:*r i9{1$}, pp. lÍt"3å1.

l0¡!r{hur hl. Okrur, "P+i.enti¡¡l C}iF: lts ilf¿;â'r-
ur¿irìr(rìï encl Sigrrilicn¡¡ce," i$6f I'raceetl.
itrg,; tl lln iltisbtes:; a*! l)¿ono*tit"' S¿r,rfist;cs
tlec!.isl of lìw Anerict¿rL Íilütisti&rl '|ssçcîa-fiorr, p1l. 1,8-ï04, Ol:¡r¡r's 1,¿rw reiatcs ihe
(;NP gup lu thc urrr'nrplcrlrnrr.r:t r'îte írs
foll<¡rvs:

Xrr _ Xt ,- ,{}J{Ut _- 4}Xt."

I'ha nr.¡rr¡ber .03 is a prr:ductir,lty frcÈor
sn¡i ,1 is dc$ned ¿ts drc r¡r*:r:rployrrrr:llt rate
côûsist*Ìrt'.t'ith f r¡ll resor¡r ce r¡tiliz*lion,

úJ!¡ÂÉ
(J*,,¿" ¡¡ tl,gh.f +iJr. n,.nt

id*hl !-..Fr.jiE{t

Þ,r,isd

l:sy
cåp

l'*ge 10



t'gÞHEÁL fIESERVH ËlJ+t{K {}F ST. LÕL,lç

tìia rcs¡ronse ûf ûutpul &i]{Ï ¡}rices to rlrtln*t*ry and
lìscai *ctioirs, nût te¡ l¿rst a hypoti're:izeqÌ sir*ctrir*.
?h¿: å*,:us i¡; t¡n thr: reslxltÌ!ôr in *te çhort n;n -- pcriodls
of tr¡¡o cr three ye:lrs -"ì¡ut tl¡* iong-l-rrn praperti*s
*f tÌ¡e ¡¡rocl*Ì als* arc exa¡.¡li¡¡cd.

Esti:natËçn cf the þ{oqlel
'I'he g*ner*l fann of tl¡¿: lll*cÏs! í¡rrlicates th*se

v¿rriables thai. u¡e inc;l¡:ded in eacb equaiion. I:lsti¡na-
tior: rer¡riires scÏt:ction *l *te aigebrni* fc¡nx of Èhe

Écåuí¿tiÐns; a¡rd the technit¡-les to t¡e used in
*stí¡r"¡ctíen,

åiacfu trf the e<¡:rotir:rsts of the msdcl is csti¡natcd
lly crdinnry lø:*st squa:'es. i-ag stÍuctr¡¡'cs, wit3r on*
r;xcep¿ioÌÌ, âre estiûií1t¿r:d hy tirr: .rtrimor¡ iag technic¡lre.
?'lre reyrrt¡:d rcl*ti*nsirigrs rcfiect co¡lsidcra?.lle ex*
perinrentnlir-:r: r,iti¡ th* ¡r¡¡nrl:cr *:f lags ¿rncl the de-
gre* at thc p*lynomi*ì"rl "fh¿ sanrpl* pericd. star{s
?r¡ith tg;3 far the sperrrÍirrg cctruation ancì rvith 1855
fr¡r all the <¡th*rs. 'lhe d¿rta are quarterly anc!, rvitTr

the exc*ptian of in¿s:rest râtes, år& seasonally arlj*stcd.

Criteria usecl in the selectian ¿¡f tï¡e eqr.ratÍcrns
were rninimizing the *t*urd¿'¡rd erreir of ¿sti¡rrate e*d
climinatilrg seri*l ccrrclati*n in th¿r estÌsrratr:si rssicÏ-
uál$. In addition, the signs and statistic*l sig*ifì*nnce
of the cstí¡u¿tted cocfficir:nts received eûrlsi{ìer.¡t;ôn,
along with the p*tter* c¡f the }ag distribution" Sirrce
these critcrin frequently could r¡ot be satisñ*d sin¡uï-
t*ne*usTy, *n element of sublectivity rrtras ¡:r*sent in,
selecting the "best" er¡uatíon.

'ît¡tai Spenã"hry
The eh*ngç in total spending ís speciffed as *

funcÈic¡n of current antC trrirst char:ges in the rnÕrley
stock {dernrnrl depcsits anrÌ currellcy keld try the
ã;o&bfink public] ¿¡r¡r! ir, hlgh-ernploymer:t lrede"rai
extrrcnditures i expendïturere fln goods and services pÏus
ùransfcr paynrents adjusted tû ren:*ve the influenee
of variations in ecçnornic activity an uner.oploy$ìent
bensfit payments)" T"t¿e choice c¡f the partåcular equa-
ticn i?able Ti is baseel on previous wcrk try "Anders¿n
nnd jardan.!' Img:licit ín this choíce is th* åssurnll-
tion tl¡at tlie c.ha:rg* in the xndln€y s?ûck is än e:rog-
eno¡¡s variabte'. ,4. more compìete ¡r'rodel rvouki specify
n mechanísrn wherebS' ffi* rncney st<¡ctrc is detemined
by *ctions of the moftit.ìry at¡thorities. the pu!:lic,
anå ths banÞing systrß.
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$.ytrrhr,lø a;+ defì*gd ¡*r
ÀYr :ådci¡Êr ch¿ng¿ in tot*l spenrlir¡g iiìt'¡P in ærrerrt tlrlc¿*)

llt qr¡¿rlcr i
.4']1.--t - ¡i¿!¡¿¡ *lztttt',/* ix mone.y xtrxk ¡n {¡uårtel t*i
AÐr*.t * ¡l*tlar chan$t¿ l¡r ki8h-Êriplcynìtr¡t Ï..tder¡l exsen¡iiüures

¡r¡ e+årlrt t-*i
Nõtú; "t" ãlåiicticr z¡rpe*r with eech regresslon cûelTi4lùnt, eneloaed

Iry þsrë¡li¡!rs{:r" il¡ is the tiefeellt sf vcti*tio¡: rn lhe üÈ!rr"rd€ûi, :

v*r'i*i¡!c yhi¡lr ir csl¡t:¡ine<i lty varlaÈiona in tl¡c ir¡le¡¡ut¡¡le¡¡ê
u¿:ial¡les" S.lti. i:r the sfândÈrd c¡:vûr ol tht fsiitnátê. I¡-lV is

.., t*" 1T-1on''*"*":.:td.:¡:tic:

?ire y:afterr: sf ¿he caefficjents ir¡díc*.tes * \arg*
and rnpiel ir¡fiuc¡:ce *f rn*r:etary a¿:tioä¡i e¡r¡ totaå

sg:e*eling rei¿tive ttl tl'r¿¡t of fiscal ac;ti*ns.r3 Ch;::nges
in hi6!r-ernpï*:ç:cnÈ *x¡renriitrres, wìth the nrcney
çtoek hel¿å r<lfistirårt, first h*ve e íx)$itivü i*fluer¡ce
ûrl tÕt,il sgx:rlcling, but ti¡* i*Suc-.nc* bec*n¡es sigrri&-
cår:tly b*fl¿ltive *fter åå¡er: quürters. Fiscal a*ricns,
r.lnac**r*g:aaierì tty <*rangús in n-!¿¡nay, have liftle ¡:et
slfeet âË ÇHå' ovcr Êve r¡uarters,ta For short periods,
and f¡:s e¡-te¡¡decl i:eriods in which Èhe rate of change
æf F'*der.¿¡l expenditures is eitlrcr eûcelerâting or de-
celer;lÈing, Êscal effeets a:e signi.ûcant, T'l¡e estimated
cc¡efficients ferr r:hange* in ruoney and changes in
Feeler*å expenclitures are in Ëeneräl agreenrent with
ths rr¡oncÈru"ist vierv r:f t]"¡* respönse sf tûtâl spendÍng
tu: th*se two variables.

The sryciÄc¿tion af the tuts¡ ripendirig equation, *s
shown in Tal¡Ie X, has b'eeu criticiz¿d âs beirlg incorr¡-

tt$'qr discrlcsion of tf¡e uçe and interpretâdon af the ,tlrna*
lag æchnrque, seo Kera*, p- 1S.

l*L*ouaJl C. fuiderserr and {erry L.. Jodan, "&lo*etary *nd
Ërisc¡l .Àctions: ,t 'ftst c¡l Their Rctativâ lm¡rortance i¡r
Ecr¡rNrn¡ic $têblli¿+tion"" tlis Jteoiøæ {f"{*vember tg6&},
çgr. LL-9,4. $ee also Keran, pg. 5-?4.

l8Ànd*rsen and Jordan tried sevtral meâ.c$res of ffscal ac.Bii¡yrç
ir¡ their basic eqt¡¿tion, The l¡est rcsults were obtained bv
using o*ly high-employment exÞenditures, r¿thr¡ tl¡an the
high-employmelt sur¡rlrrs or l¡oth high-enrpioynrent ex-
penditur*rs and rcceipts, They jrrstify theÍr choice by ap-
pealing t¡¡ tùre notion that lincncing rrpenditures Ì;y ï¡orrov¡-
ing from thc public and t¿xes have esseyrtiully the snnre
i*'l¡rrct oa totâl CftP. É'o¡ some resr¡ilc that contracllct Lh+se
of Andersen and Jordgn, see E. Ç. Corrígan, "îhe bleasrlre,
n'¡e*t ¡nd Relafive Importance of !'iscåI F¡¡licy," forth<onr-
lng in !'qderåi ReservelËank of New Yotk tufo^ildg Aesietx.
It should be rep<;nted tlt*t, ¿ priori, s¡recíffcstion of tÌ¿q¡

ùot*l spending equation w¡s s¡rflicientiy general gç tt¡ be
¿ensistent with o nri¡mber of th¿ories of GNP detrrrnrínafior¡.

r*.{ndersen rnd }ordan. p. t8, indicate that tfrse results å.rÊ
4!ûrr$ister¡t witl¡ e "crowding-out" theory of eflects of gov-

"rnrnert 
spnding,

Fego lt
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i:letc ili th:¡t it ail*gexTÌ;r !g*or*s the e:fle*i* *{ ir¡t"ere*!-

ratcs ¿rr¡ vi:lacity,rå Flclever, sinc* the tp*ntlírrg
rrquati*n ic $ rccÏÐce¿l fcmir, sucth elieatE ¿:rc er::bislit:ri
i¡l the coeflir:ients of iæcraey.16

Yt'itts ttnd {}utXtuÍ,

'Tþ¡e totul spcrrrling cr¿untion iÉ the *orn,*rs¿{¡Èx1 û{
thr: rni:r!*ï, proviilirig i{s rr:r}nef¿rri-çt c}i*.r¿lct*r. "l*¡t
fecus r¡f àhis p:i1:er, il*wever, is or¡ ¿leterrnirring tire

¿livÍsi*n *î. tl'¡e *lriiiige irl tût$! spe.'*ciing ?:e{rs'e€¡:

price unr.l oilt¡:ut clian¡¡*s. Fri*:e *hang{}s ¿*e e¡;li:*¡rtccí
as a f¡¡nciir¡n *f ( å i ct.:rrent :lr:el g:4s9. demar:d p;*:s-

s*re, anrl (2) antici¡::ited p;'ice change"

llenr*nå. YîeÉsêerë 
*- /rs ir åìle;,r$å¡re ö$ rì*ma*el prcs-

$urr:! $n ;1r'irr:r, thc r:i:ange in tr¡tai s¡"*ncli:lg is rel¿ltecï

î* t.h<: pc:.cn?.!aì charr¿1,': i:: t>zitpitt iüNF ír¿ c*nslant

;.:rices).1r These ti.*,'ö v*ri*ble*, rvï¡en ecrn?;ir¡cd,
pr+vir?* å! rf iciìs'i¡rr +f th* clgå*cr*1y's tl¿*¡raxd ibr ¡jo*tls
an<? se¡vices relali.r"e t+ its c*pa*ity rer *tr¡iply gn*cls
an¿ s*r¡ia*s. TI¡e *h:r:rge i* pri*es ir spe*iñ*d ris a

i:*sitivciS' r*Ìated Jirre*:' funr:ti*n cf tþls sleåçru"û oÉ

cl*;nar,çl prfl $irii.{'ô i see llp;:cr:dix -{ } "

ñer*¿*:çi. Ï3ic¡igirr{r, f},, iç de$r¡ç¿'3 ;rs:

T& :-. lzYz . -{}lrs - }lt*ri,

rvÌ:crc ilY¡ is ihe c'h*nge in tr"¡t*l spe*ding íil r¡ua/r*r
ti äs, is p*t*a:tiaï {irril empioyrrrent} *FfT} ín å*i9
príces irl qna:ter t; ancl Xt*, is resrl {"NF iri the

1:reviotrs r¡uiirler.l8 Civ¿¡: th* *l{P ¿¡*p* cleffnerï as

X*'..- X,*.ro the larger i:r the chan¿1r: itz '¿*ttÃ sË:er:{filiË

n+Ytèil*, l*7t¡

i.1T,), th* g;"exler;:" i:¿ ti:¡: :!¡ijlcvcr i¡rto high*r p:ices.
Giv¿:n *.Yt, t*¡e Silrgcr is X.1', *X,"-r, the gr*at*r is
*rt: c::*'ar¡ti*r;. *f *utnr¡t a*q'j. i}¡e åes-s $,'c spzfÌcuver
intr: Tri¿her þriæ,s,

ln ed,:fitic¡n f8 *r.¡::¡:ent vrrlues, pa*t vxÏi:ee çf ti:e
cf¿:r¡-,¿t:¡d r'trcssurü '.':rri;lå.,lil a¡¿ il¡¿:iu¡ìc¿f irl the prãc'e

r:i¡iei'rticr:. 'T"Ïì* 1l¡"Ì¡Fûsc ol iucludi*g pai;t \raÌt¡es is t*
a!Ì*rç f*r i;lgs irr tl-re eÏ*te¡'¡ninati¡:¡r of p*c.es irz r*-
slif{)í!s{: I* chirng!r.l¡¡ <}q,:¡r¡a*rl. Ì:'urtheniier*, the in:paet
*t *fu;i::i1i*g cí<t:iarrrl lårcugh *lrarrging i*put pv.!c*s
¿r:¡d cusis of i.lr*eluctir:rr í* given a char¡ce t* clperat*
b), inr,1,,*tttg lagg;etl v*k¡es f<¡¡ the eler,ra¡:d Fressur#
.¡ari*?:le"

¡l¡+-fixúlzsîeú }ú** ëF*angË *'fhe oth*r indr:pe::,3e*t
yr;'ri¿rl;!* i*clurl*d ilr tl¡e priere',et¡uttion is a nleÍrsutr€
*f a*tici;rated price chrìr¡gle {ÂF",}. T?rc 1:urp*se cf
incir:din¡¡ Èhis vari*l-rlc as a f¿¡ct¿¡r ir*lrrcrncìn¡1 ctrrnlïit
changes in th¿ prico level is to altr¡rv anticipzrtlerw cí
fufr:re price movcmcnts to infiuence the ¿jccisí$ns o{
market pa*icípants. $ince s*ch a v¿rlrl.¡]* !¡ n*t

å-rl*,r' *r'- : " î""'í:';r': .. : - :-r .¡ri r'i"Í )"'' :
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!
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77 ó-
&?AL':= Y,*el Í1,-r,etll_l;i;t .sr + rlv; -- 11

rpt*"Ð?
' P;¡ =.Ô3
1 Pg ã: ,G.l

, P{ :: "tð
, p¡; * .üð

, Prt ::' '*l
Symb.rl* atç úelned *ç:

f¡!'À. ,s ¿lltièilráidd pliÉ¿ ehefigü (súålf<l irå tir:ll*¡ unlfs] i:r
çir¡tii¡¡f t

Ê',.---, -., an*ua! r*ta of eho,rig¡e ir l-l¡{t rl€fioirr (1S5å ï: tû$i iä
qû&rI¿T i,-'l

ü?4f4,:ta ia¡ìe:- of !ìneì?þiôy(!,1¿nt. *3 Ê Ðe¡ *n¿ rll l8b.¡r fúrcr
{brÉe :r-: ¿.ú} li: ,;'u*,rt4r {.*l

Yr.--'l .: fr¡L"¡ rÐerrålns¡ {tNP i* ¿urrerrl- trJo*s} in lJuart*r þ-* '. ... .¿

*l':srt:-u.'aÏ;ltt, it i:¿:.s {o be c*r¡stn¡creti. ?}ris is *l¿c$r'r:-

1:iislied i;y assli:*ir:-¡1 thirl rrnticíp*t'i+n* i¡ì.ror¡t fut*re
¡:ri*t:: clur*1;t:s ãrtt í+r:nr¿:cl o¡¡ t?¡r: basis *f palt price
ri:ip{:ri{,Ê?û.

?hrJ rrìi-iårsrlå1.ì rli i!'riçc **tjcip*tir:rig ¡rscrl i¡¡ this
:;trlá3, is ri b¡'Brr-:{rtct *f *siim¿iir.rg long'ir:l'r¡r r¡r¡:rket
i¡rt*r+sl ri¿t¡":s.ir¡ -t¿'¡":h,: an<l l{arnr:sky slio*,eli tÌ:¿t
!c,:-ig-tc,riit t';t:tr"çt:i. irlt¿:¡.'*EL r*ttrs ;*esi:*lr<Ï {o pric* :l*-
õc;ipaii*ris +l l:¿:r¡r¡rvt:rs ;¡ntl ]i*¡rT¿;rs, ¡;ir:r;ø r:<¡lr¡niit-
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ls$ee ]:'a¡.¡l $. .àn¿{erson, ",llonetary Ve!*ity Írr Ernpirical
.ii*alysi:;," í* üor i *lli¡¡ t: Ìtl onutary A¿gregttes, irroct'rxli¡'¡gs
,:f tltc trfcrnctnrv C¡:,nfer¿rrt'c l¡cld on ìrj¿¡rtl¡cket Isl¿nd
{ jur:c l{Côl}), pd. SZ-SI, o.nd the clisc;ursio:r cf th*t peper
by i.,txrnrill C. Lndr:rsen, pp, 52-55. S¿'e alsr¡ Henry rl.
L;rtanê, -'¡! Note r¡n þlo**tary Po}ícy, lnielest R*,tes anr!
!¡icr¡¡rre Vclocit;,," Soutlwtn 

-Ecanoi¿ic jouma! (Jan,¡lry
LfiTt), ¡rp. Stgilû.

10Ssrø Â, .{. trV¡ìters, "h4onr:tery ir4ultigriiers in ?Þe iJ. K,:
"iS*ü-Iût2," r)$orú lcçnømíc ipøprr* ilÍcve¡*!¡e¡ ]i)*j{¡i ;

¡s'lhe sr:rícs on potcntiai outplrt is brtted on tliat irsed Ì:y
thr: (ìoLrncil of lìr-'tn*:¡¡ic .å.rivi,i¡:t's. Curr*l-rily" ¡o\:nf iai
orrtÀ,uÈ i$ critirrriìt{:(l io ll: rising ¿t a 4.ij pr;r cent ünurr-.ri
riltû, l;trr : l?t:¡nalive {lstilr}íìtcs rll prì*:nlil} arr!fi)ut, r:r:e
F'rir" " i he ,)t:lcrr¡ri¡il¡ticn of r{ggrr-'grt,: Price Chaiige-s."

Ïage 1*

'i$f'{'lr othÐ/ rv¿!,¡ tli. hrunrlling r-ì;¡.í}rct:rtiômf, scø ,/tp¡:*rrdix û
ovi ajf¡:rngrtive plir:e erqu:ltiorr:;"
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rnef:ts ic ì¡orlorv rrn¿l lt.'rrcl fturr]s rcr¡uirc ¿rtl íts$*ss¡l]rl¡lt

of anticipatctl rlrirngcs irl thc: pricc lc¡vel for thc 1:eriod
*f tlrc loan. 'f'he proi:lcnr cansists ef isollti*g this
pric:* rrllccf *tr nr¿rkcrt i¡rttr:cst r¿lfc$ fro¡n Íactr:¡* ilr-
lÌuencirr¡g the rcal r¿te.

Irt tl¡e pïoct$si ¿rf t:c;r¡structillg a lut:;tslirc of ir¡.lti¿,:i-

patcd ¡rric;r: chiìn¡ç€,, past ch*nges in ¡'rric** are ;lr1-

jrrstc<Ì ìry a strrnrní¡¡Y !Ìlc¿¡s$rri c¡f ctrrre¡13 ecor¡orv¡i*

conditions. $ine:r: ¡rriet: c'lrlrngcs tt'l¡d ttl liìg cìì¿rilgri$

i¡r total s1:r:rrrling, tlre drigl"ec ûf rslsoutr'{: t¡titi:¿¿¡tic¡n

as rnea.çurcrl l:y the r-rn*nrployrltcr¡t rate !s r¡sccì ¿s

a leading indicntor of ft¡tr¡rr: price rnovetr¡ents.:û ïior
exarnple, if unerl:ploylr:cnl is risi*g rclativ* to tlr*
laL¡c¡r f*rcc, dei:ision-luakit'rg r',cono¡ni¿: tlr¡its woul¿l

tend tc¡ tlisc¡¡unt clu'n:ìYtt i¡rflatiou in fo:rrring anticipl"
tions ahar¡t {ntr¡re ¡:ric* nrovcrncnts. ftcllecting t}ris
cr¡nsidcratíon, tlre price clrnnge Ír¡ each c¡uarter is

dividcrÌ by an inci¡.rx. sf the uncr::pltyrnent rate ap-
plicable te¡ tllat quarter. 1fir¡:s the ¡rrtâ$urû *f pric*
anticip*tio:rs rvoul¿ì Ir*: less fr:r a giæn infiatjon
fâtÊ rrcco¡'npanicci by liigh <lr risitrg utierr:¡rloyment
than rvl¡cn rrnernplcylnrnt is tror.v or feüling.

The specilì.c dsfinition *f price c.nticíp*tians h'
shr¡t n in Table Ë1. T!¡c rvr,rights i-rnd the lc.:n¡¡th of the
l*g ¿xri*cÌ r¡¡cre obt¿rin¿xT from thc estimrrt¿:d long-
lenn Ínterc:st rate crluaticn.eÌ

Ë$Iërwetteå prir:* er¡uatíar. -* ?he estirn¿¡teel price
er¡uirtíon is ghorvn in T¿rble $[, rv]rere ßF, is <lefinçd
es tha doïïar chaeg* ir¡ tc¡t¿il spcnding elue to priee
*h*nges ín qrrilrter t. The in{luence on príces cf the
rles¡ii¡nrl prûssurû væri*ble, Ð.-¡, is sigui$eant and
p<xítivc far fr'¡* qr¡årter$ but very s¡*al! thereafter.sâ
?he patterr¡ of infi.rr¿,nce is ar¡e of steady dee*y, with
?û per *ent of the tot¿¡T ¿fl'ect of dem*vld pr¿$surs
taking place i* the fir$t three quarters anEl fli per
cent in thc first Sve quårtL"rs

"{rrtic!pat*1 price change, representecl by ÅPÁa,

is a signiûcânt determi¡¡*¡:t of current price chtnge"

r1
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Ëcr¡sl¡aintr' ?*d $)eçree Þolynomiol

l¿-¡ #' Ð: do :;: 0l
Ë'

$p, * ?./er -í' I *¿o,.-*r "'l- "8óÂP'1t
17.û/l i::0 (t.55¡

å.FRÍL, T97O

ü,-W ::; l"4l
.üÌ { r.Êó}
" { 1,3Ê}

.{¡î l9.tå}

l:

$2=Ê-*
AT

.ûv

d* ; .S? t?.é3]
dr :: .ê! l$.33l
dg ;: ,02 {ó.ó3}
* :: .ttï l?,Ç31

d¡x

,9yr*bd¡ .*r? rTciìrifll ee :

¡\f:'o:: dollnr ehan¡¡3 itr tûtsl sttand¡É!ï l{;l"lP i¡r etlrrcti ¡trices}
dr¡e !c) Þ¡¡c.j thange in quattðr t

Ðr:li llYr * (T.l'¿ -- Xt*¡Ì
ÂYi * doilsr eha*{e in lôtel åtrêndlng (GNI' i¡ ¿ui'vent ]¡rì¿¡'*]

¡b quõrt*r t '
XIrt rj þuteñtid¡ r¡r¡tpr¡l ff quÈttèr t

X¡*i ;: 4ut¡¡ç¿ (t)NP in ¡9ä8 ¡¡rldés) itt (¡uÉr¿èr l"-l
AP.{. ::: s.f,l¡tii}Rt¿d $rår.c ch¡ngt l¿c*led ir dcll¿¡ unil*} l¡r ¡luar-

icr t
bfôtc: "t" Êt{tist¡4s e¡}Fûår slth oech r¿:grq$slon c'reJlí*lent, cnclued- -- - 

Ui pãi'enrlroseg. Àt¡ i$ the oer¿*nt ¡)f v*rìåt¡ttrì ¡n lht df,l!Èndenl

""ti"¡t* 
shíç:h l¡ expl¿initt bv vþriet¡ûng ¡4 the irtdêþehdènt

. ;;;ÑÈt¿.s. g.È' ie thri ata¡rd¿rit û¡r'or of thÉ et¿inilìte. ll"lv ís '

I' it* Þ¿Èb¡n-W*lÐn stâtirti6. :

i ¿Lërs then .ûl I

i 
*:.- 

' "-"-*... ,. .¡?ùF slri.{ ".-..';.,'-¡r.-i'}¡"'.¿;.j ', .;".' ;r.,-t

Though signiffcant, ther measure of the iltli:a*t r.¡Í tåis

varia.l¡le s?rould not be takcn too literally, l¡ccrruse itu'

cûrlstru*tit{r indicatcs that it c;lnfiôf r*ally br: viewecÌ

incTepende*tly of the de¡n¿rnd ¡lress¡¡re variribh).ts 1'ht:

ínfluexce of these trvo va¡iablcs should pe:'l:aps be

vierverd in *om?rinatiún, rÍrtlrer th*n rts Írdepe*<Jent

and separate ir¡lluences,s+

â\eteftùnstiaw *f *ttÍynl *- Ûiven AY, as d¿ter-
r*ined by the t+tai spending¡ equ:rtiori, ancl AP, from
the pric* equåtiûTr, the doìl¿rr chanS¡e in total spenC'

ing rlue tcr *utput chånge$, defäned ¿rs ÅX¡, c*r¡ bs

dsrived fmn¡ thc ftrllowing identity;
ÅYr s ÀFr * A& i- (Fn * Fr-t) {X' -- Xr*r}'

The er*s* product teun is assurr¡ed equal to zÊYú.år'

Thus,
ÅX¡ f åY¡ *" .APt.

loFor uusrctes of exrxrsition tl¡e unernoftrvment r¿te waç not
lsctr;deå in lhe di:frnition oË *rrticifratéd price change in
glxhi¡)¡trr t and II.

*rI.tre ¡rrice exnectåtiolrs variable s$ ghoÉ'n in Tatlle It ig
scaleô ¡n clollar unilç. ?l¡is tr¿nsfonnatiûn is made T:ecause
priees arÊ esti¡n*ted as tl¡e dollar change in ltrta! sp*nciing
due to price changes.

?*\Mhen the price equation ls estir¡¡ted rpi¡å the {:$ftpõnÊatg
of Ðr-¡ stÍ¡arrted, the coc{fìcic'ntç íor the AYr portiûn are
not ítãtrsÊicÊlly sigrrificant at tlre âve f'er cent ìevel, iro-
SyÍng that tho grp lxrrtion, (Xtsr - X,-.r), expluinx most q¡f

il¡i õhangec in--ôPt. Horvever, there nr*y Ëe colllne*rity
¡¡¡nblems s'hich Ínflr¡ence the estimated eoefiìcients. Fur'
ih*rmore, i:he l)r-¡ fornr is ¡æed becar¡.'¡e, theoretically,
{t ûc s ürü&gtrre of e¡ee¡s de¡nar¡d (see Àppendlx ,{}'

sFcilm the starrcþtrint of the mod¿J *s a rrníÌ,^ príçe an-
ticinations ste ñrpartsnt r¡nly in deterrnirring the ¿livisiur:
o{ [ot*ì sn¿:ltding ]¡ctween Þrlces and (luÈptlt, çç¡ ¡]¡s ir:r'd
ior chsn,le) rif-"spending iisetf. To allorv for the.¡xrssibl:
direct lnÍhrenee tr{ price Èxpectatiorrs on t¡rtal spcnding' t}e
scending¿ tet¡¿tion -was estil¡t¡ted with tlte pricr: arrticipa-
tlïnr t ä*rb,le. ?he co+fÊcicnt <¡{ the pric* Êrnticlpàtiüriu
vsri*tlle lv&s not signiå*ant Èr¡r this speciücctr+lr.

*+Therc is. ho\.tever, soree evidence thaÈ the irrice *ntici¡la-
¡jr¡r.s variaþle rnrr!. þrr¡ intcrpretrld ¿rç srr ind¿jflencìe¡rt anil
sesaraÈe i*lluer'¡cc. lVhen the f,ri(:å eQuåtiûn is estifi¡ated
wilhot¡t ¿¡:-r,, the sr¡m of the *crflicients cr¡ l)r--r is only
slisl¡tlv rnúrt,'' then shawn i¡r Tabl¿ lll and the standar¿l
ef.¡r lg incre¿ted ctnsicleriri:ly.

r:,The value of thlx crogç-prcxtuct terrn wes calculuted lnrrn
t953 to Èhe pre**nt afd pro*d*s ample it*tilicallon {or

Fage l3
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U n*m¡s{ *ç*¿ ey¡, t Ãk¡{ e

The ünr:mpìoyrrl*nt rate piays a ¡ole in the model,
represcr¡dnfl th¡l rrreri¡"ls ì:y *'I:ich prrst ¡lricex *re ¿d-
jr.rstecl to take into nccÒunf vnrying *cûnornic (:t*di-
fions in dre fcnnntion of *nticípatexi prlce c.l.ra*ges.
To cstinr:rte tbe rurern¡;lsv¡nerrt rtte, the uncrnpfoy*
ment r¿¡te: is ri:¡¡ressccl on cr¡rrent and lag¡lecl values
of tÏ:c CrrJF gap, exprcssed rls å p*r cont of patentia!
üNP. X'!'ris t:qrrntiorr is estinnat<rcl bv r¡nc{¡nstrained
*rclinrr¡' Icrrst ir¡rrares" and is shox,n in Table TV"

Tcb!¿ tV

Tcblo V
TONG-TENfi ¡NTËftË$T RÂTË ËGUATIO}I

Sompk Feriod: t/1955 - lV/196ç
Con¡lrcínl¡r ?nd Þogr*c Folynoariul

12*r* ð, p-*l # 0¡ rrr = prr = Ol

nçr = t.2! * ^sérit # t.¿lzr ç iÍ ', ir-, +{5.2O, l*3"f 3t {r !,ûr, ¡Eü

í
I

.':

ra x .Ol
¡7 = ,ûl
¡e = .Õ1

¡g :: ,6l
¡¡g :: .Û!
rrl = ,ûl

¡o :: .Ú2

a1 x -01
¡g ::: .Ó2

\3 = .U¿

rc = .ûÈ
r¡ = .0f

I

I f ", ,L-,
i=0' Vt*t/1

.8"I

xr¿ = .ûl
x1g = .öl
x1a5 ê

r¡ã= ê

ar6* '
Ex = .2û

å,FR¡L. r970

E2 '* .92.
S"f, =,2&ù-ìt/ :: .éç

I 3.83!
( 4.35!
| 4.1d'
( 4.o81

{ 3.Ë4}
{ 3.ös}

| 2.ôt I
I 2.271

{ 2.$t t
É 1.80,
I r.6ir¡
t r.501

I r.¡Ë!
I r.ásl
{ r.ro} 

ì
t !.13, ;

{ t.sr¡ .

( Í.Btl .

U¡',¡EMPIOY¡I{ÉNT RATF ËQUÅT!öN
Scrnple PerÍod¡ l/1ç55 - tV/tqeç

ut = 3.9û -{- .0{Ë¿ * _âtt}t-.I
{r¿.åÕ} ( t.ìû} {6.ri}t

Symbols *re ¡lefrncil ns:
1Ja r: ¡r¡¡¿¡¡oy*ônt ¿8 n. p*r cent of !¿l¡or foree !n qu*rL*r *

ïË. -- N.
Ci:j---:ìí*3.100

"4,- t

X)r, :: ¡trrttritial úrrtpu¿ tn .¡u&rler t
X¿ = o¡r!¡¡¡¡t (GXP in t9.5â Þrirxr) it tlun¡"t+r t

Noir: "t" Êtatirt¡ðä {Þ¡reÂr 1v!¿h e¿ch ¡egresgio¡r ¿oafficient" sns.!¡¡s*dl,y p.cre!¡thcsàÊ, lì! id th* l¡*r4etrt ùf eåti41ìut¡ in thf rJôpún(l!.!rd
v¡¡ri*lile which ie *ÌÐtai¡rrd I¡y varioticns i* i.lr* indc-pc*dc.nl
v*rinblee. $-Ë. i5 th* sr.4!)dãr.l erti}r ûf the e8firæf¿. 'åi,W tr
tbe nurhín:l:¡r¿sln. 4tå¿iÌri:,

T.ntercst llatæ

lnterest r*tc$ dr rlot functiun explicitly in ths r¡rodei
äs â Fârt ¿¡{ a transnrissj¡.¡rr l¡'¡echa*isn'¡ xr.¡Tlni r'tfå {r#*
charrrges in tl¡e ñùr'ey stt¡c'k to ür¡t1lut *ild price$-
Thc estinr¿rtcd }au¡¡-tenn irlterest rãìte ilquãtí(¡n pÌãys
â vital rolc in tlre ru*rlel, hû!','er/út, ilrÕvid;ng the in"
foru¿¡tion tn' caÌr:ulirte the rneâsurû ûl T.]!:¡{:r
nnticipations.

h,farkr:t irlteræt ri¡te$ are speciffcd to clepenrl or
rrrrrent and past rßt&s of clwnge of aritput {*)- tha:
euri'ûnt r¡rtc û$ chtngc ir¡ ","he fi-¡û¡1sy stork frir), nntl
ûument uircl past ¡'¿ttes {}f cba*ge in prices(i,i *d-
iustcd by ari iriq.lc.c of the rrneurl:loyrirr-rnt retc" This
spccifir:ation rlrarvs o¡:r S*rË{:t}t's u'*rk, *'hich was ef-
plortrri further by )lohe arrd Knrn*sky.3ú

F: * .O2 { 1.23¡ Fo := .û8 {17.1}} Ftz=.û& I ç-19}
pr::.Õ* { 3.û5} pr =::*8 {l4.,Ct¡ F:Í::x.óó { ß.ã?å
pt x .ü¿ ¿ S.tól Få :: .Sê

p* = .t38 {ló.Ë3} pri = .ü8
pa =: 'r3ã {lË.3ál þto :: .ü8
ps = ,07 tïç.É¿! Êrr = .Sl
Slæbols ar¡r d*Ar¡es¡ 4{:

IlLt ìi Ï¿trxly's s¿ascnrt Éûrtsrstè ¡1*ø brnd ral¿ ln qug¡iiey t '
li{, r xnnrral r&t* *f âh¿rÞ¿Ê fn wor:*y ãt¿äk ïn q*¡rÉèr t lj

Í, =rlurnrny r*¡lrìrl¡ !n {u¿rl.er I lû Íþ{ I/rgÊ5 - lv/tt6G .

and t for q,rti'61 - !vrrt96t!
*.0.-..¡,-: *nrr:*! ,re1-a of ¿haîrg¿ ln ü*l$!¡t {ttËP ìn f9ó8 priðcß} .

in rtËar|,tr l'-i
f,.-.r*'orr*uu¡ ¡ate ø{ ¿lra*ge !n GNt itcfl¡È*r {iÍ6t = tüü} !r! '

atr8tt4l t*i 'l

*r.-if4cini!ex o{ a¡e¡n¡:láy¡ocúi nß Ê Fer r€nt of lnbor fo¡oe
{bû.s.i :: d.û} ih àúrLyttz *- -i 

.
ldr¡te¡ "1" ef.âl¡sl.ire ûÞlrfèr *¡¿h e¿¿*h rerresslon cocfriclcnt, errlsed

by ¡iÈrånthÉseÉ. il¡ ig {h¡r percant of vsríation in lhc úel¡.jnd€ni
v*ri*bI¡¡ ul,ich i* e-t¡rlnited'tly tåri*lionH in ihc indepcnrlest
vsrisbles. $-Þì1. ic the stâildård error of the ¿¡timst*, I)-\{ ls
th¿ ÞurbivpWalðofr Èi.¿tiåt¡*

+I rc* lhatr .ût .,

I'tsxg"term Ênterest Ntts.* Thc l*ng-tcrrn nxarket
rate (i.'tt,) is me*srtrt:d by tåe lâts ûn scÍt$ûntd eor-

[Krråte .åaa boncls. {lhanges in otrtput *ne.l price*
(*dþ:sied 9or r.rnenrployÍrent) Iagged for l? c¡r:arters
providc the nrcst sirtisfactary rcsults. The estimatcsl
üqui¡tion for thr: .long-tcnn rate is shorvn in Tabl.e V.

Tlre resrrlts rcffeqt, in t gen*nrl wây, the vìöw
stressed by monetarists th¿rt ¿r. châ$ge in lilq r*te ûf
mr)rletåry ü.ïp¡rn$ion inffuenúc.s ¡narket interest rates
in tllrc* stagcs.2? First, the li-l¡uidity eflect ol an
incrense in the râte ûf eåit*ge of tlre morrcy sfock

kI z* .92
$.Ê" = ,3â

Þ-W = .60 112.64'
( 1 1.3r1
{ 1 Û.4;t I
f e.ô11

p¡¡ :; .t4
pr$ s .Û3

Êr¿ = .Û?
2)pt ::: .9ö

I s.57t
{ r.}ü} :

t s.rrl
tre.ü.r',

tlìe ¡ct1,,¡¡^¡;¡¡n that it Ìte eqrr*tr:* t, zr.rc for
fhc nrodi:! here. ^{iso note tliirt APr is thffne<l in
that.is, as (P, -- Pt-r)Xr-,r, ¡ro, {P, -- lì-.r).
ilnec iìn¿ltl"rfIoûsly,

ltTholrl¿"^ ,9argent, "torrr*rorlity Psic'e lllxpcctations and the
fqtgr¡st R*tc," Qwtrterlg - J.oumnl- of lit:onotnics iFebrrrary
,i^lllltl), ¡¡p. 127--¿*ll, a*tl Yohe ¿ntj K¡¡¡n,rsky, pp. 3f-34, 3{.
The e.itirrr¿¡t<:<l ilrtcrest r&te eqirtticrx -ilio' 

corrt¿¡iil *
durn¡ny varial¡lt: {û fnr t9.î15-6fJ iru¡I } for 198I-69}. The
.signilìcrrrcc of tilis tlrurlr*y varíable in<licater a shift of
str:r¡clÌlre *'ithin the ranrpl+ perio<ì. Questions can bc raised

P;rgc 14

airout tlris protedurc, l¡r¡t it is fclt thnt I price cxpectn-
tions vtri;¡l¡le' shor¡ld ntlt b¿ constructctl t¡n thc l¡asis of I
saropl*, perirttl crntalning only ¿n expansiolr lik¿: lfltll-69.
Tucìrrtling thc dunru¡y v¿¡rial¡le leaves unexplair¡cd that
factor (tir facton-) rvfiich c'hangcd the rc,latioiishiir, brrt iÉ
does provide a rvay of estimnting a sct of cij¿rllìcients
on pri*rs tÌ:at is t¡ascd orr n srwplc period refk:cting
varyirg êr.:on{¡!ytíc circrrmstance*,

s?fjce Fríedrflan, "'fhe Rcle of M*netary Folicy," p. û.

purp.-rses r:l
dallàr units.
ÀX¡ is <Ìe-
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¡)n rnnrki.rt inferest r¡¡t<,:s i.s rtcgativr:. SccontÌ, ¡tr¡ in-
{:rc¿ìse i* thc r*tr: of ,1lr:netiltv c.{E}¿ì}}$ic}n irrfìu¿rnccs

tli* r¿rts *f chiu:¡:c iu outprit, rvhiE:h in tr.rn¡ hafi a
çxrsitive inf{u*rrc¿: *n ¡xrrket intr:rr':st ratex,, Þ*in*ìly,
¡¡¡l incre¡s¿r iii u:t-rnr:y grt*,tÏt i*flue,¡rces the r:rte of
chalrge irr ¡:rict's, rvi:ich has a positil'c cilect of! nìâr-
Þ-et intr'rr'st ratcs.

.Sllnrf"term ìnter{"tsÍ îûte -* ?h* s?x¡rt-ten* itrt*re¡si;

rate ilì*{,} rv}¡ich Ír csti:n¿rtecl is tht: forrr- tt: síx*¡no¡rtl¡
c{}n-l'¡ìi:r"ci¿rl pirpcrr rtrtû. Tlie ct¡uatic¡n is shown in
'llxlile VL. Fricc ch;rnge* år{: for¡rxì to ¿:lrter signi{i-
û¿intly fr¡r a shcortr*r lag period tlran ir¡ tlre lang-tcrrr
r¿lte cquätion" ,{ls*, t}¡e sl¡ort-tcrrr} rritc, as n:ensr¡reil
by tlr* four- to sÍx-mcnti¡ comnrerci¿rl pilper r*ie, Ís

nrr¡ch rn¿rrc scnsitive to changr:s in m:tput and ¿h¿:

nlorxry stoclq thar¡ is the iong-term r'âte as *r*r:sr¡rcd
lry the r¿ìte çll seasc¡rreetr corflorâtr ,{n¿l lxinds.

z"g

APRIL, I9?Õ

'f í m t. Jt*s¡tr.'rr.scr t rt h I ant l,arg t<. I ío I rs ;

.1, .trrrnltiarl¡
The ¡rrrttern of the coe#cients ír'¡ thc equ¿Ìtir:Ì$s

providtx infonnation ¿br:ut tire tinte r*spo:rse ¡¡f tsf¿'rl

slxx'rcïirrg, out¡:ut, and prices tc mone:tary a¡"ld Ssr¿Ì
actio¡rs. The equations irrdic¿tc tir*t r¡roncttry **licr:s
geucr*liy affect totrrl spencling tvith a tr¡.¡o- lt) lhr¡,'rr-
quârtcr lag. ,4, ei:angc in tlr¡¡ rnte ¿rf grorvth of t¿¡t¡¡l

spending is nccon-rpanierd T:y a simr.rlta¡reous chatge
in the rate of grorvtir of ouþut, ancl it ig nr¡t tntji
tlrrce quilrters Iater th¡rt the resporÌic *f ¡rrices to ir

cTrirrrgc ir: cÏe¡l¿lncl prcssure briiÌ¡ls to 7û ¡tcr c¿::¡t *f
the t<¡t¡rl. The rcs¡xlns* af prices to a change in tot¿r!

sp*nrting is yct siorver whsrr¡ there are a'r:ticipiitians
of n liigh rate of infiaticn.

"I"hri $pending ec¡uatian (Tablc I) intlicares thrrt
¿bor¡t l¡¡¿lf *l tlre tatilT rcsponse tç ¡¡ change in rr¡cne-
t*ry gr*rvth oc(:ur$ in thc first two quar-lers, and
al¡out ll$ per eent i¡l th¿: first tlrrce quartrlrs.

I"fie f:¿rtt*r¡¡ s¡f ç¡¡r'r{Ëcients in t}re price er¡u*ticn
{T-ribie TåI} inclicates th¿it t}¡e cffe*t of a chrnge in
total sp*ndirrg is rcllcctr:c'l first irr output an¿l lat*r in
¡rrices, ûpeririirrg thrcugh t}¡e dc¡r¡r¡rd prcssure vari-
aÌ:Ie. aì.¡r:¡trt a fo*rt'f¡ r¡f the r<:spútlsr of prices t* a
*han6c iu t*t"tl s1:errdlng is in Èhe first r¡uzrrter, wlrich
is aÍrcl¡rl kwo {ìuarters ¿lft*r the c}r*nge in monet. ry
actis¡rç. ûver 7û ¡*r cent r¡f th* priqe respo¡rse is
Én the {ìrst tlrree cfunrt*rs, an¿l Í}5 per cent ín the
årst ffva qÐâfiers. T'he response of the ¡rrice tevel to
ehanges i¡r fot¿rl spc:r:ding is ¿lÏs* ir¡{luencecl by antici-
pated pri*es. The greatcr the an$cip¿rted rise Ín prices,
tl"re l*nger cleJayed ís the resprnse of tlre price level
t* a decline in the rate of change !n total spending.

Tests *f t.he Medslt Inerfarmance

lhe eqrralions of the model are tr¡ be viewed as a
unit" *rcl the speeificatio* of the moclel is suct¡ thaÈ
g¡iven the change in money (Ahl), and the chønge
in high-empToyment cxpenditures (Äfr), the rr¡odel
c¿n be solved in the fallorving $equenoer for the
change Ín total spending (AY), tlre changp in the
priee level (AI'), the change in real output (AX),
the unenrploynrent rate (U), ancl the long- and shart-
tcrrn interest rates illt *nd Rs).

The explmatory pûwer of each of the equations
chowr¡ in Tables I-VI may be ace*ptnble by conven-
tional st¿údarels, but this provides nû guarar:tee t}rat
the moeiel will perfonn satisfactorily as ¿ unit. ?"here
are interdependencies in the model t!¡nt have to bc
taken into account when evaluatíng the conrplete

.rj

J

¡

t!

:

xç = .tE
¡¡ = .6S

x¡ = .O8

¡s æ .ô8

¡¡ x .öû
w s:.67
xø * .ó7
a3 = .06
r¿ = .01
¡¡ = .03
sro = .01
Er¡ = .7I

ïcbla V[
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Sompfe Feriod; l/1955 -lV/19eç
. Çônrtroinlc¡ ând tcgreo ÞoÍynemial

{¡*r * ç, P-t tå û¡ ¡rr = Pr1 = 0}

*s¿ - --r"rr - .lrri, -l .çtzt+ f*, Í,-, -i- lop,,, {*3.?1¡ l*ã^3ô' {5.03} i*o t=t,

Þ..
¡ Ì-llrl---- ¡
'. ut.-.t/ c'
*r=.90 1

5.f, = .47
Ð.W = .69

ô.t0Ì
8.çe!
a.q7'i
8.451/

7.831
7.2s,,

&.'r6t
ð-3ó¡
ð.Gr l
$.¡s¡
6.5?l
t.24¡

Fo ci;

Èx !:
F¿=
P9=
Þ.¡ ::
*(' z-:

F6=
þ1 =
F*=
pt=
ptù =
Ðp¡ =

*.û4
.a1
.09
.14
.77
.18
.t9
.lË
,lã
.¡ I
.ð6

1.27

{ *,t¡ }

t ¡.s3,
I 8,26t
E:8.Stl
{r?"r7t
{ to"?9i
{ 8.9r }
f s.r 4¡
t 7.64i
i T.$ôl
t 7"04¡
( r ó.Brt

;;;;. dann*f r¡:
't
'i
l

i.

lr

'Ês, 
= f6q¡1- ta ri¡-month eorruncrcirl paper

*. = *nnuel rtt¿ of úhétr6è fn uoney ltrxlt

7- = dunrmy ¡a¡lable ia .¡uå.rlrr t (t lûr' rnd I lar Í./19&I - lV/196ûÌ

&-, * ir1'îîf**1ef chrnre ln drtÞuÊ (GHÊ l¡ 1e5ð pslècst

Ër-¿ = at¡nu¿l ñtc êf chãftgé iÍ 6Þ{} deflatdr {19ít s l0ol ln
$rf,r!¿r t*i

rûtå ln qu*rter t
,.t

ln Q&ùrt¿r t ',

¡/¡9íð - I.ltsw :

. Ur-_¡/I * lnd* nf unemploymcnt li s Ðcr æRt of l¿bor foræ
, ' " {bûl€ * 4.0} iã quûrtår åæi :

. Ftot", -t" gtaÌ¡ütis ôFpß¡r wlth elch rcgresnlon coelficlcnt. ¿nctøxl
I bt D*rsnthetcs. *.: ic the pcrc¿nt cl v¡riation tn Èhe iiep*¡dent
: våtiebfe rhich is çrtlÈift€d ü'¡r eü,.latloxs ln tbç lrdepondo't¿
) v*ri¿hlq. S,Ê. i* tlì€ itånlã.rd €rror of ¿hÉ erllmftt€. S-W ¡*r. tbÊ þurhtn-Wstsðrr rtåtistic. .i
L*:".,-:,,."..",, -.-r^-...r...--,i- t.-i;.i.'*.-:-r-,+àrl.*,-l;¿-"fá*

FaS¿ lS
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xnodel. ûf interest in evalu*tir¡g the mode! ns a $nit
is the implied pattem for ths rlndogenous v¿rial¡les
rvhen *nïy an ír¡itÍai set of lagg*l endcgeno*s varisr-
bles and the time patlrs cf tåe *xogenr:us polÍc¡'
varial¡les { nroney stock and hig}r-employile:lt F elcãereÏ

expenditures) are assurned kno',vn, "fo ¿'¿xduet such
a test, several dyn*nric sirnnlafion experinrentt rvcre
perfcrmecl. Tlrese sirnrdations taÏ<e tl¡e fonn af ex p*tÍ.
dyxnrnic simuladons a¡rd an et ûnte dynamie
sirnulation.zt

þ)x l?r¡sl l)çnamic Simr¡¡fu¡iíc¡r¡e

An øx ¡r*sf clynamic si¡nutaticn is c*.¡rrfined tc the
sarnple period from which the esti¡n¡rtcd relation-
ships *re derived. "&etual v¡¡lues for al! current a*d
Iagged exûge$ou$ varial¡les â¡e u$cd, trut onåy initiaJ
¿ctual values far the lagged eneiogencus v*ri*bles
are usecl, The ¡noclcl generâtðs soh¡tío¡¡ values for
the enilagenous variabÌes iri tl¡e Érst sinrulation ¡:e-
ríod, w'hich are then r.rsed to generåte solutí,cn values
for the sec¿¡nd period, arld sa çn for e*ch succeetlin¡¡
periacì.åÞ .& comparison *f these cdculat¡xl time paths
for the enclogenous v¡rri*blcs rvitlr their ¿ctu*l tfune
paths enabtcË Õne to fcr¡nrrlate scme judgme¡rt ar to
horv rvell åhe modcl performs as an intercle¡rcndent
unit in tracking the rxoveme¡¡ts of cert*in strategic
¿ctrnónric vari¡¡bles.

r"¿u

AFFilt- tü7S

abler quite r'¿¡elï ¿å¡rring th* .i.S5åS$ period, $ince
criter!,r for jri<ìging the perf*rtnanee of the modei fun

suc:ì a çir¡'¡ul;rti¿rn h¡ave n*t bccn cìeveloped, any csa-
*l¡isir¡ns årre neeess{rrily srr'trjcetive.*o The tendency for
tl:r: mceleå tc av'aiEå divcrging sl:arpÏy fron¡ the actual
path for extended pxiriods is an especially inrp*rtant
fer*ture. ,$r¡cì¡ s¡ f*ature g:ravid*s çome T¡asis f<¡r trust-
i*g the tr¿ekinfl ability of the moclel over sevcrsì
q!¡â!ters, er,er¡ i{ cn a quartcrJry-quarter basís it may
åpfie:å? tr¡ l¡e off tï¡e mar!<"

Ilo gai* sdditional i¡rfarrnatioyl ¿bu¡.¡t the preriictive
perfonrrance of the nrodel, a eonrparison is rn¿rlc witih,
an ex past simulatiün fr<¡m another ry¡ocle!. Iksults of
tn ex past. si¡nulaticr¡ fer Iüß3 ¿rnd 1964 have t¡e*n
published fcr tþe rrVharton model. The results for the
modt;l are compared with those of tl¡e 1Â/hartor¡ n'¡odei
ir¡ ?able VII.

T?re pæriod lgû3-Ë4 includes the I$84 tâx cut, u'hi*h,
acearding to the Wh¿rton r*oclel, is considerecl an
i:nportnnÈ factor infruencring ecortomic clevclcpments
in lSS4. I{owever, the St. l¡¡uis rnodei, which does
not enphasize such ffscal actions, did *bout as well,
r$ &tsûruge, tsr the years 1963 and 1ûû4 (see T'*hle
VII). Tlre m*in difference to bc re¡ncmbcred in eval-
uating tl¡ese simulatiofis is that the St. LouÍs mc¿Tel
cc¡ntsinç tl:ree prim*ry cxrrgenous variablés, wlrile
th* Wharton model contåins forty-three.

l.løminor ÇNPt Seol GNÊ? *-irr*!s:tf* Ltlrejgy:':*i.-8sie: i
Whürlðn 31, loui¡ Who¡ion Sl. tauir

Ê,x past dynarnic si¡t¡¡.¡htions were ccnducted for $q$ee ñeibert fi, fls$cho and Hcrold T. Shapiro, '"Ihe
s*:.¿eral subperiocts rv*l¡ln ttre rampte period" (:sss" ååi;;,ltå5;_m"ffiåi$, HS* J# Blå"åthffiiffi;S$). l'he resulqs for the enrire sample period are fgúsi;li4å.
surnmarieecl i* Cl:art I on the

c*nclucterl for subperiods within r e¡rÁr¡! ¡?!ñf,rc. ^-?1 rÀr ÀrrrrlÈ ôD'^rffË 
'ì

t;.re lgiÍi-6s períod, the pattern , ALTËftNATåvË FX PtsT sl'{ UL'Å'TloN$: ACTUÀL MINU5 PEEÞICTËD'

of rnr¡ve¡r.¡e¡¡t as,shorvn for tlre ; Compcrison qf Slharton and $t. Loui¡ Ätodels for ì9é3-ód

r.vl¡olc period sirnuìation tends
to hold, br:t the ler¡els are closer
ta the actual values st the be-
ginning of each subperiod.

Chart 1 i¡"rd;cates thût the
model tends to tr¿rck Èhe n¡öve*
ment of tlre eridogenous vari.
--F;; dise¡nsion of the diller¿¡rt

wåys of ;.rssessÍng thc trackÍrig
¿l¡il¡ry of et'¡¡norneûíc nrorlels, sec
C¿r'l F. Christ, "F,conornctric Ïr{orl-
rls oå the F-ín*nci¿ì $ector," fortlr-
oorning in the Jor¿nral af llonw,
Credit, ,tftd Banking. Þ'r:r a dis-
¿ussir:tr ¡"rf sÍmulatio¡r procecluret
and resrrlts rvith an incorne-exoeo-
diture nlrdel, see Ëvâ¡u nnd I{lein,
pp. 5t-6û.

sr¡See de l.¿'er¡rv an<l (ìrnmlich, '"The
Channels of iv{onetary Poiicy . . .,"
p, 485.
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rÊüËRAL ÍeËsËHVg ËlÂlt{K oF 5T' l-Õuls

îhe connparison is not me¿lnt to imply that the $t' Louis moclel is

*;;";. Rãther, rhe suggestir¡¡r is offered rhat ¡¡ ss¡a$ m'rlet co¡r-

stn¡cted rvithin a ,rron*tiJ*t framer¡¿r¡rk may yieltl as 1nryh ín{c¡nnt'

uon cbout the key i¡ggregåtes as * l*.rge structur.tl ¡'¡t¿¡del" In *urnrnaqy,

s*ali *r¡r,*tarist rnodilr*rooy i:e uscf*1 as a guide ín the fr:rmul*tion

of stabilíz.atíon Po¡icy.

GNP teve! (hillianr eÉ dollorsl
Âclvoå S'3g'l 8S*'Z E7ó"4 t93'5
L* À.r*r t3¿.1 85å,7 67S'ç 89?'s

;; ;';;s &s1.þ ssrr'r ft77-7 Bç¡.e

.4nnr¡cl Rate af ehung¡* in Y

,4.e!v¿! ç'f \l'? 8'ß ?-é

ExÁ*!c t.r !r'i iû'8 *'9
ür pos! c,,4 i I .û 1Õ.Ì S.5

9S8.? 934.8 q41'g ç32-1
$T 7"ó 932-3 945'ç ç57'2
914.ç 92ç-1 ç13.1 ç55,1

Èhqrtl¡

kesults ef
Y"x fu*2a äyrtcrnic $irn$latisn

Âanvoltotcz olChcl6c

For t¿nt
12

ll
r0

I
I

¡c¡t Price Þeffu¡tor

tç6v 19bB t9ó9
¡.to1oìPradicicd voluo¡ bo¡cd o¡.rlíúol.Ólúôdúl

lor ¡oøPlo Pari¡d srd;î9 lV/ì9ó/

Fcr ta frl
12lix,hnte'Ðynnmít $íffi¡¡lr¡lí¿rr¡s

hfi ex onee ,rlynirmic simulati¿¡n {* }ike í!n ef â:}*s¿ dy*,:mic si¡nu}a-

ticn, except tnat it er:teY¡cls beyontl *re sirmpÏe perieid' To conduct

o[ú - siåulatiun fnr this ,r,odå¡, it was ïl{:fcrisåry t¿¡ re-¿:sfiûr*te ths

rtrodel for t subp<:ríarl rvíthin the ful! *åffÞle ¡:eri*{', .f[.er¡uatiorrs
of ,¡r" r*lodsl were re-esfimfite4i $,it?¡ dat* ilitorugïr tt$"f. The peri*d

or *r* øx útzl* clyn*rnic cifl"lulí¡tion is 1968 åfié 1969. T"!:e res$tts âIc

$umrnårþed in Ch*rt Il ¡¿r¡cl in'l'tbles VITI *rrd lX'
Tke success of th* ëx 6nfe dyna:nic sifil$h¡ti$r¡ can ï¡e assessed by

.o*p*r¡ttg ít rvitir the tracking t*:*:d r¡f the ax ptst sir¡¿u'lation fclr

tfr* *u**þriq:d. ¡L {jûr*pír¡:i,,ö; o$ ¡¡e êîrors åssûciateú with the er

antø sinui;tion rvith those *f the ¿s p*,rt sirnulation (tt'here.the errors

in hatb cltse$ iìl!:{t comp.,ted ¡.vith reference ts} aehr¿l valrles) sgggests

*h_; ;;y srr¿rchrr;rì ,!i;fts d*ar cccurr*d ín the j"åg$-69 period were

nÕL ûf çuch a rur*gnifuel* ttiai the ûx mrlt t-racking aår;lity of thc

*-¿-f rvas signilicänüy *ffr"*nt fror¡r th*t r¡f ex past-*imulation'' 
õ *",**ui*"u ¿¡br¡ut ths Èracking zrl:iliry Û{ the moaet,ari y11¡;

s*r:l-v t:*lnti"ve, b*l'euse 'r,*e'y ';i'ttl t¡as*¿T s)ll orlìy oroe et ent'p' dynanrrc

*i¡nulatisn ex¡:tlrifirr:nt. ÞJeverrhcless, thcse result* prËvíd* â tentstive
'basis fi¡r 

"orrffd*rro* 
in tire tr*rlcång rrbility of the n-rodel in ss-
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ÁFR!L, f 970

Sír*ulatiorx rlf tÌ¡* modeì ñre crlr¡drtctúd only fitr
alterr¡atíve råtes Õf rflü$atÍrry erpall$iûn. This is dor¡e

bc*ar¡se af tl¡e nÊt$!'c c¡f the results for tÌ¡e spending

eiquation. fhe nct eífect of a chirnge in F'edcral ex-

penditnres on total spcnliing {C-NI}) over a frve'

iriartcr periccl is vcly *r¡:all if unnccollrl¡Ílr¡icd by
nlû¡lstilry expllnsielr:.

g''' ".
' Tsbft lX

EX ANTfr V5. TX PÖsT S¡¡*UIÂTIÕI'J:
ÀCTUÀL J'å¡þ.{Us PRËTICTgS

Ú\e6e - NllV6ç
. {Roof ålc*n Sgrrored årrorr}

l:-þ-:t -ir.-*tte"
ôNtr 1.26 l.d.i
ciHr ¡n ! *j& tricc¡l s.çç I .5*
¿NF ûe*rfôrÌ 0.?5' tt'7ô

UrrüfiploYñÉrl RülÊ *.14 Õ'?t
õirporotå Â*a Rale *'17 n'2&
Coånarciet Popar Ret* *.4'4 t'e¿

ä"*Ãã ftr*t eetùßl mÍnuc þrð¡ilcted &fty.uat rÈt¿e of ch¿n&t'

Tabtç X

tim*ting the eco¡r*¡"¡ric rcs[ictûse tt n.lrrnûtêry aricJ {ìsc¿rl

actic¡*s. U¡rfort¡.¡¡:irt*ly, ít is diiïìcult t+ ce¡n¿lur:t ¿¡qldi-

tional tests ûf this tyi>e f*r othcr subperiods in the

s¿lrâple, ï¡ccfttts¡: rlegre'*s r¡f frceçlsnr nre severely re-

ducÃd rvhen th* $Rrnple perirld is sl¡ort*r¡ed ft¡rther'

llsing the h'ãosleÏ for C¿¡rrent A,x*Ïysis

Tåre src¡del is *st':cl i¡r t?¡is sectíon Éo sírnulate th*
eüer:ts of postibl,; ft¡ture rates r.rf mûÊctâ¡y erpansío:r

$ri spendin#, otltPt!?, pt.íct:tt! r¡IlelnilloYr¡ìent a¡rcl in'
teres? raÈes" gívc* tlre qer¡n*r*ic circunrsta:i(:es *{ }ate

tr$ßS and e*rly ltTÛ. Sirnuìç:tior¡ of tiies* alteinrative

etitrs{:Ë *f xl+*ttary *eti$í1 sug3Û$ts harv the r¡:odel

may prnvide inforrn¿rtÍoî¡ shich will !:e helpfuì to

pclicymakers.

Silr¡rt -li:trz I r*i*ttit;tts
Th* re**Ìts oÍ si¡¡lr¡l¿lti¡rg the rnodel fslr *ltenir¿tive

grorvtli r¿:tes eif rnÕr;ey? a¡rcl for_thc grorvth ol Federal

ãxgreutlÍtrri'es as proiected in thr: åsc¿¡l IS7l. budget,

arir sÏrut',.'¡, ilr lt'¿r'i:ie X. These sitnul¿ltie¡t resr'llts re-

f{cct the accelerating iull¿rtion oÍ the past several

ye*rs an<ì th* ffsc¿¡i anci monetary restrairrt in force

'ohrauglrout lt6$ ar¡d etrly l9?0. Thr:se projr:ctions

""s.rniu 
tïr:rt enrpirical rc'lationshitrrs basr:tl on past ex-

perir:rtc:e tçill colrtinue to hold in the r¡ear future'

Tïates of change in thr': rnoney stock rvere computed

frr¡m tlre ffrst quarter of 1t7ü. Three altenr¿¡tive rat*s

are shorvn in T¿ìile X. TIre "no-change cåse'" csrr-Ð-

sp<ilrds tû thð course of monetary trctio*s in th*
sãcon¿l half of 19Õ9' The "three pe: certt câsû" cclrre-

sponds to the trencl rate *f increase i* rr:*ney fr*r*
tggt t, 1965. Finally, the "six per cent ease" te¡:resents

mûnetåry actions sírnilar to those of 1967 and 1$6S"

$I}d.UTå.TI*N ÕF P.¡"TT*NÅTÍVä *ATËS TF 
'ñTNH'TÀRY 
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N*-ihç*&ø e{ãiçei *.{ ctr¡urls of rlc change ìn the

ÊlûrrËy stoci¿ {r*n¡ ttrl¿: Íìrst (ìïÌ¿rÍt(:r of 1f}?Û lvor¡lci lead

tr¡ fr:rther reth¡cÈù:n in the r¿¡t* *f i!¡q:¡'ease ¿¡f r*tal

spendi*g in 19iû a¡;d. t*?I {Tahle Xi' A si*wirrg *f
t*txl spcneÌíllg along *'ith ¡¿prvlsd pressures o* prices

fror,: t*hc pJst iníìati*r: i anl"icipaterå price effer:t)

rr,*ul*tr leaå t* c¿rntj*r¡ed cleclines in or:tpxt threr*glr

T9?"1." $uch t¡. restriç:tio¿¡: ctl¡rse *f manetary ilatis}ns

rço*k3 slolv the rate of prir:a increasc t& ¡¡ four per

cent rûto by late 1.?S ançl t* * twc Í)er csnt rate lry

1p3.* \*73". Th* decÌi*e ír: or;tput ç'*ulcl Tre aeccm-

panieid îry ll rise il: tl¡e u:remployrie¡1î rst* f.Ð #v¿:r

seve¡r per cent bY late 197I.

?he effects of sueh restrictive Inünetåry actÍons cn

inr{}retit rates would be to keep the }ong-terrrr interest

rate *t rðctnt levels thrûugh I-S7Û, rneinly hecausc

of the efl'ects *f pa.st infl;¡ticn. Ey early 1971, the

slorver advar¡ce of prices in 19?0 *nel the llor'virrg of

output grorvth rvoul¿l iead to tlecÏit"¡cs in the long-

ter¡¡¡ r¿te. I'he, short-tertn ir¡terest râte, on the otlrer

lr*nd, r'vould ho!<t at recent levels only terrporarily,
p*rtly becnuse of continr¡ed rcstrictive monstâry åc-

ãons. Shott-terïn r"1tûs w*uld cfrop shar¡¡iy T:y th*
seconcl hatf of L$?Û, rellecttng priraarily the slawirrg

of output grorvth. Sínce the prfce lags are sl¿orter for

the s?rJ*-terrn rat*, the effects of past inflxlion åre nÕt

so pervasive as for thc long-tcrm rate"

Tfuree Fer ëefit t{taø *' Orowth of the rnoney stcck

at a tJrrse pen cent ånfiua! raie Ít ¡:resente<l t* ilius-

tretÊ tlìc effents of :r mor{errrte exp;rnsion cf money'

This rat¿ corresponds t* the trer¡d ¡'*te of ir¡cre¡¡so i¡:

rnûney fr*m 19t!. to 19f35. In th¿: curferit ecÛnori¡ic

situâtitn, ¿ three per cent rnte of extrransiorr in nroney

woulEI repr¿'sent a mocler¿¡te easing *f monetary poli"y

from its restricrive influ*nce of late 1,f}69 ancl ctrrly

1S?t.

'i-Þr¡: e#ect of such exp*nsion rvouid be to ¡n¿rint*ir¡

gr*rvth in tc¡tal spenrling .1t å: rftte .tbo-ut the sa¡Ðe rl¡i

t th* fourth guarter nf'fg6ç. Given the infiuence *f
p*st iufl*tion on prices, ot:tput rv*r¡'ld ¿l¡:cline slightly

ihrortgh I9?{}, but wc¡r¡ld ra$unre its irlersare ?:y 1S?1'

T?,e Jíf,:ct +rt prices in ll]?t wouici T¡e littÌe tliff'ere:nt

fr¿¡r¡r tlre rro-"ilr*go casr:, tlrt by late I$71 tl¡c <]i$er-

ence rvr:u'ld l¡e :narked. Tn the threc per cent c¿Lse

priccs rvouid still F:e nising at a thre* per cünË rate by

iate l9?1 comparcd ''.vith ¡¡ tw'o per ccnt rate for r]¡e

n*-change e*se. &{oder*te expa*sion of the rnoney

stcck lcrùs tç ¿l rise in the r¡nenlBloym*:*t rate thr*ugh
l$lt *ntl i.S?l. In generlrl, fov this :rtotlel, the un¿nr-

ployrnr':nt rtte ris¿s as long as or.rtput grows s¡t Ï¿ss

ÊËÐËñ.{L F!Ë6ËC?VH ÞAl.lK ÖF SY" I-çTJ¡S

than a four per cçrit rate.

Fage åt)

The long-tern interest rr¡te rvould rernai* at reeønt

levels thrr¡rrghout tr9?0, a¡ld :¡ot uritil early 1Ð?l

rvcrEld thsl e{{ect r¡f slarver price increases and +utpn?

growÈh be enougì: to offsct the effects of past ån{la-

tàr¡rr. The she¡rt-ternr intercst rate would f*l] nlore

quickly thar¡ tlre iong"terrn rate bxt rvould not fall as

Åuctir by å*te 19?l as in the rro-changr: casr:' Sr¡ch a

patle.rn for the short"ter¡n rate Ílïuçtrates the short-

ã.n.1 lo*ger-run i*fiuencc ùf quickened Ëlo$ctåry

exp*neion.

Síx per e¿ttt' cøse - Â six Ptr cånt annt¡al r¿le c{

increaie i* rnoney is sharvn ta illustrate âhc eXlects

of a suclcTen shift to a very rapid rate of nronetary

*xprrnsi*n in the Ëecond qûårter ,of 19?û" Such i¡n-

oo*4.* in money rvould be about the sa¡ne as eluring

å967 ¿r¡d lSS,$.

.Â, meior ¿fîect of shifting to r:rpid mér¡et'?ry er"*

p*nsian 
-rvnr:}el 

k¡e to *clv*ttcc the rate of tat¿l spcnti'

ing gr*vzth. ï35r late l9?1' totari spe*di:ng rvoukl b¿*

lnirrãsltrg *t an eight per cetrt rate r'¡itï¡ such rnone-

tary *etiäns' The rate of price in*rease rvoul¿l fall

*orlrewlu,t, iror,Eever, t¡cc¡ruse ol past restrictive mtnð*

rary act!*lr:. .ïli¡t t3r¿i gtlin ill price performancc would

he smalì, Í:ec:ausei Ì:y'Ìate 1'$?1 príces would stiil be

Írrcreasing at * four per aerlt rate' T'he eíTectl nf past

nri*n*ta{ arrel !î**a} srctions, along with ¡rast irrll*tion,

rvctrld Tåacì tr¡ a ile¿riinc in orit¡rut throtrgh niirl-]"$7Û'

From then throtrgÌr ilJ?t, outBut grorvtl: ï/aülð
åsrcrease"

I)*:+pitá'a sÎlift tû a very r;iliid rnte of ¡úonetâ;y

gr+rl,tË, unernp!*yr,ent rvoulcì rise untii micl-1$?1'

{1r¡* i¡1çrerzr$e in uneml:}$yïn*nt rvould folle¡w bccause

af the cc¡ntirlt¡cil inËrrencc of past nnnetary *nd fiscal

¡¡ctio*t¡. Iiy Ì*te I'tTå, tlrc ¡^rcÛvery in *utpttt growth

r**ul<l he iLrshing the unert;ployrrTent rrrte l¡¿ck d'rvn'

.å shift t* r:r.pid lnorietãry exprnsio:tr hrt:t â prû-

**u¡rcec} effect ãn rnnrket interÔst rates' The iong-

ter¡n r¿¡te rvouÏd stay at recent is:vels tJrrouglr 1971"'

hc*a¡¡se tht: in$t¡e¡rce of ptst prices { anticipnted

pri*e efTect) woulcl not l¡e ofTsct by a sust¡rirleeÌ re-

ilu*tisln in cut¡rut grawth. Tt¡e shcrt-ternr rnte rvouid

falt, in respûn$e to tì¡e temporary redw:tion i:r outl:ut
gt'ûìvth. birt the dccline by late lgTL rvoulcl l>e less

tlrt¡r for either ihe no'change or three Pel'cent câse'

írrr¡rJfr:atíans $f tîw htaåt:Í f*r
tl¿c i,*rz!;fluux

SÍ¡crl-run ¡:rcspects for e¡:onomic v¡riablcs ten¿I

to ¡jqrtr¡inate 
-polícynralcers' 

decisions' I{orvever' the

lorrgcr-ratr üons€rlu.encils of ¡rltern¿ltive rn*ntit*ry poli-

J"i t}lu"ì¿ rriso ire given consíd*r¡rtion' 3"his r¡odei
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Ål]Rri-, 1g|7(}
11ür:;g,TIÀL Íìi;JJi:.;i?Ëi LlÁ¡.iri Ú)F ç'f 'LO\j¿g

is i*l*¡l;r:l¿:tÛ i'+; ioitr;-lr:t: t¡I:alysis; n{t\"1{jrtltclí}jtíì' il

5ri,::!Cs r;-,Jrrìi:; i¡ìiìl iil'¿j *i i;.¡ír;iLt:sl itnd may n¡lt h+ {ctl

ia,: ,,,utr.lrt*t,1 ltû:Ìì rÈr:iir:?s iii;rå u'ligTtt tv¿:lr'¿ tt.x* a

I rxÌ r+ ú*r1.1-iil* t t: s¡ri:c í lir:;rii r)ç -s 
I

r'¡ií!:ilr ¡r sv::*ll'ntr¡ilcl lr¡1rcr:u'orlr artd thcrc'ny* *íIer
:rn å¡icrl¡,¡tive tt¡ existitig large-scalco tct}¡¡*rtiet:"i'e

¡¡:<¡d,lÌ*" Suclr ¡¡ mo¿lel has becn fi:n:rulata¿l arlcl tht:

r,,íí¿ic¿s *Ë monet*ry ¿lnr} fiseral *ctiûn$ *n spr:rrelirrg'

{;rli!},.zi" pric*s, eut¡¡lnymeut, and intt:rest r*te$ hårvfj

hecr¡ clstirrrateel'

Tlte lxçåe\ dcv,.:1r:¡recl in this arik:lc i:; ¿rririr;irily
"r;r¿¡¡rr:ia.r!st- in E-'iltl:¡lct¡::r. "1'he cstitllilt{xå cqiral-ic'lis

icldic¡ttÈ th*t l$ûrlelâry áltä{xls, Ers rn¿:a**¡¿:d i;¡'

r:lrer:¡ics i:r ÍÌ:¿: l!'!*,:1r.ly st*i;k, pìay -a -rträi'*gíc r+Te'

Fisr:¡* írrfiûrls, â,5 ¡rx:¿rsr¡r¿rd i:y Ìri6h-t'rrlpi';yrni:nt

Fe¿k*:al i::<pcrldiïures, have $ür¡1c sh{}rt-n¡i.¡ r:il*ctts'

br¡{ f*r '¿>c,ìocls r:r{ * ,vc'r*r ür ¡}x}re tli¿: ¡*rt *íp:ç:t *2"

sper'r*irt[" nut¡ir.tt, *rrd prices is ¡¡r:ar v"ero' Sín'r'¿¡[il-

fi+¡¡s <¡f ait*rr¡:rTive r¡rtts of rnûnÛtãry el'nt¡lr:irsÍr:i': prr:-

d¿l¿:¿: sh¿¡rt'r'u¡: itntl long-run r{:si}ons{:s t¡"his:}r *rc

tr.,ztsisTt:r¡1: rvitir the Ë*n*ral rncri¿rÈalist view of thsr

et*gtÛlÏ?)¡.

{}ire *í tla¡: cl¡kf *rTvantag*s af this l,r}Ú{Tcl is lhet

it rlr:p*tris prí:':rrrrily cn itr{<¡rm;:iion aïrcut tlT}}y t11'{}

¿,*ri¡¡ill*l+ -- tà¿ i¡l¿,¡r¡cv stock arul hi¡¡lr-cnrploymcrl:t

exp**elitt'ir"':s.sÌ Ç,Ìc¡-lsi¿lerablo ínright cl¿r¡ brl Sainod

nhlruu. tïæ FíÀtte)',, r:f ¿:xÏ-oe*te<! fitov¿:rn*&ts of c¿:rt¿ri*

*r t:lt:gir: É-rcûnûtríiü v¿ria}rles *y cansí*leting aiterr:ir'-

tiv¿: c¿¡*r:;** t.l{ ::rclli"trlr7 ¿l¡:cT iise*i *clioi:¡:ç' lÏ*'ç¡*

e*,!*r, sítv:* tl"i+ rri*¿lel Ìs ilrniied åc o:*y rn+rri:f"ary

*{ir"T, S$l;rl ir:fì*.e;:*cs, t* t].le: exclusion of cthn:r ir'¡¿1e-

r;j.r-rðe';i* fûrccs, !.1e i:; zzt::t s';ital;ÏE; lor exact iorec¿rsÈ-

ir,,¡.r: iu"' ytvín,:*y Tlurî*se is tc xrr:a.sur*) l"tt{: 6elt+:ra.l

putà*ruu i;l ir-nlåir*n*g.i rr{ mt::c'ri-ary *nd ffscsl acti$¡n¡i cTl

len'¿vsi sÌ,rategic ecr:¡tlcxnir: v¿rria'rr!*s' $ir:ce the ec¡:r¡-

**:y !* vi,zweil;:l lreing basiç:ail'¡ stable, e¡ther factors

ìt#.,a*rrti"n'¡, totaå sg'i+r:cl.inÊ, 
'¡:'"ltFut, and prices âr* ::¡Út

e*:rsiclcve<i *;+ T¡* t:$ grr*t inìl:trrtance ir: *stimatí*g
th* rcs¡l*xse t* :"to:ret*ry a.nd fiscrìl acd*r¡s'

*.ry,ä-g""-*ll"e h¡rl: fed Johu Þenver to conieeturo ¿hae tþ-e

riä"¿,,.Ïïit.t' oi 
-iotËcaçt in tlte 

'lndersen'Jordar¡- 
mcdei

;;;;tìì, c*'-lå'urr üran fh*t ''f the lrÌìÞ-lllT n'odcl- s¿e

äiitfrt,*ä* îiå¿*i- ti.,ií¿ii' s,'' gu*í,tes* êcoi, or*i*s" ( sesr
üLïr)beÍ 1$S01, P. SCI.

3¡3es 4,n¿lew,¡ri ,tt,Ì ¡ot,Iutt,. Pp' 15, 29,24, *¡¿3 Lennalì C'
ïä.l"ä*ril-tulnit' in ilcïr¡onr¡i Ferrecasti*9," Ðusinssc

¡:"îtìåiÃìi.r, {Seçternl¡er r9üS}, xr" l?"

Whc¡¡ ¡ii¡l¡illaiiur¡s ürr: s:o¡¡dt¡ctq:¿l Icr' i**g peri*#s
:1t¿i;¡1 tlx: f:::it¡re (thirty 5li.:ixs¡' the rr:r¡clel d*¡i¡<¡nstratcs

1;:'l:,lci-li*li *c:;:;isÍcûi '.vit?¡ tf ¡*s* eslrot'trcicrl 'r;r* fTi¡:

i.:1,¿,¿tiic*.1 ¿,:û*ir$lt'¡ists. C-¡v+r ii¡c Sorrg rurr, $ìÛ11{:làtþj

i:i;ii.ûn:,: i-lí¡..t* llcr clîtct ¡:n lenl :na¿luiturltls; tliÛ r;it*

i;i ¿r'*'.',,tlt *â oi:ipul, 1île tr:cn"ltrriÙy¡-licnt r¡¡te, i¡l-rd

i,?:<: r¡.:¡:,å r¿tt {}f i;lir"r¡'¿:st *il teuiT tc rnovc tos'rtrii

!¡*rri.i: ¿:.ltj.íii!->ri¿.rE¡.¡ r;ite, ialgardk:ss ol 'lvhicl¡ r¿rti: {:f

\yt*ir.t'j1 flori'tlr is ri"ii:;Ì¡tä;!]*d' ']lhc e llsctn of aits:rna-

i;vs rr.i,:,:, *Í lri*r:ø:t;rry expitnlicir are tr'l ¡lt¡t't¡in*l

i"gir.¡¿ail.ïrìi:s, nrlI'l.rcåï, ì#t:l'å s¡;encling, gric*s, ar¡rl rilílr-

i;,trt il:t*r*:;9- rtltc-.

i3as:,;d *¡r tî'r* ilisrirt:1;ti+rt:; cf thu rni:eicl, r: sÌx ;:er

c¿5i: r¿:.t* ,+i gr*r',ti!r hz r';¡rçs.r3t alclig r"zith e sìix ìxir çellt

gr+rvti: :';.,.t¿i i;t Ireder¿ll {trper(litllrí::*' {eir exar*iile'

i¿uç.i<i i¿:¿:¿i t¡iti*¡*¿r:Ì'y tt> arT;ouÈ å six per cerìt r¿tàc Ûf

¿r*r,víi, in t*tal :Ëc*ding' a forrr lver *errt rsråe *Ë

I¿rrs*ttrz !;¡ çirii:r;t, â t1:,'û pcr ct:ut rnt* of i.¡r'¡rc;¿¡s¿l i¡l

¡¡;i**:;, snÉ tn¿rr'året ix¡t¿:resï rates ¿rba*t trv* 1:cr*a:ut-

i:gr,, ;:i:.ilr*;r i:l cx.*i:¡::l *{ t¿be rt:al rl¡ir:. ålter-vradi¡e}y" *'

tvoo þ*r *eï¡t Étl:rllvth rí¿lÉ] iìl :YlGereV tuctJd rell::llt ap

;:,::r,;rirn:iteÌ.9 in ¿ år¡¡t: ç*r cent growtii i:'¡ g¿:tal :;i*i;<t^

i't,{;, *. f+i:r p;; *ârt!: ¡:rtr.-* *.{ g:c-vt& í;: '*r'rtprut' * tra'r:

'1t*:: t:*tr?. ¡:tt* of ¿l<;cli¡:e i'n pric*s, ¿llrd-itr;:rle¿t inìc:ve*l

."ai*s ¡,b+,Jt !:rvo î:ggc+:rt:'rge ;:ai::ts i-¡'*l¿rrs th* ¡e¿"-?

::,Í,r::, *vt¿r th* ic'ng r1.l*, tllc ¡noeíuå íxç]imïes thi:l

irigîr *m¡:k:yr:-rc*t a*rl pri*e stahility ãr¿ fJol]^ì1:'tlti'?i]¡*'

Íhryu;z"*n'ty

'F!¿c îirsill l):-Iíp{is* *f this sturiy li:r-* }:t:en àl:

;;r:r.*tiíy f'$r: ¿rfT*ci;s *È xr*nctäry *¡rd' frcc:¡l sctia*s

9t'fl"s .rl:.:rÌer ;z:'.1.+!1s çi the ¡"¡':etdeì fûr tÌle ir:r:g-run^ an:rlysi'*

*iJ ooii.'*ïiri,ii t. rtt*tu ,.* to otoutnptior:'s :ç+eiffr:rì ¿qs i':
ili,.Ï"f;;.;;' ;i,,'ììi:,- *ti¿ piot,,ct;"ity. Êt'rtlrcrnr¿re, tl¡ertr i:i
!;ãr ii-r'.'.::.Trn1¡t l¡l:¡tlir;:r ît!'-!, fite,{eftìre" the e*9lt*t stoc¡{ ?$

;:l' ",;.'-',;,,{'.":¿r:'u,r;,s 
vt'.ri¡tl¡ic,. l"ll lon¡1-rr¡n assrrm'¡tions arf

i,* 1,,;ti,,,i itr',isrrtri;rìioi;s l'hr:ut tirc growth râttr $t Foåentiâl
f 'lrfiri:?. t. r¡i'l¡ ;-l,gçr-' i i:11rnp:itns, f'oìiry :'cïions ci!'r1nÚt &liecï

i: i : +' ¿,:onu ¡¡ry's 1.,'¡ ¡'=- t' ¿r. ¡y+',v*.ì I r t'" t.

äãze É,ypenå.iess t* thts aúfc!.s begi* on thæ ræxt page'

Efi{,e ü1.
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F;KF¡[ ¿ï{.å?'IûN &F 'X'l{Ë PRICË ËQUÅT',ION

r. l-6

å.PR|L, r97tþ

The rrpward-slo¡ríng Tine, labcled XE, is the total supply
li¡¡e. 'fl¡is Ïine corresponcis tr¡ thirt comlrination of priees
and outpr;rt rvl¡jci.-¡ m¿r-ximieer pralits of firms, given the
prices ,rf fsctons *f trirctltr:tiol'1, the degree of competitio*
amc:Tìfl ûnns an¿l the stoch of hr¡marr anrÌ physical capìta!
(deåned to emlxxly ti:e state of techrr*logyi.

'ftie i¡¡tersesiion +l tota! srrpply and tot¿il demand
detenr¡ines tl¡* ievels *f output arrd prices" 'fhe equilib-
rirur: pnc'e le¡ei iç tl'¡;¡t level rvirich er¡n:rte* the amount
+f truþr:t srrpplied rp'ith tlre å¡nûunt ¿Iemandetl.

The f¿:cus çl ¡ne l:'r<¡¿!.el is on the c|range i* ¡rrices
:t*rj tlre clrrrlrg* in íjìrtpr¡i. fr¡ terT$s of lrÍgrire l,
¿;h.rnges in ¡:ricr:s and outptri are bror-rglit a"oor:t by slri"üts

in cler¡ra*d andlc¡r s*pirly. Since X$ iç dr¡rrv:r for a level

c¡f t¿¡t¡il spr'¡r{Tir¡f;, ¡: shiit ç{ th*t llne '"rprvard and to the
riglrt io Xlu,o" represerits ¡rn increase i:¡ iot¿l .spending.

If th* tclt*l supply lí¡re r¿¡n¡Ìns ffxed, the effeet of 4Y
on príees rlepr:n<is on ili tire mag:"ritr.räe of /sY, and o¡r

{9i tåe slope of t}e tot¿rl supr:ly ii*r*, Xs.

T'he pr4:ose r:f the ¡n+del i¡ to esij¡n*te the res¡:r:rlrse

t>f spelrdir-rg, ciutliut, *ncl 1:rices tc rrrr rretrlry ¿nd ffscat
åctÍilrrs, not tû fest a h1,potÏ¡esize<f. sTn¡ctrtre. Con*e-
qrre*tly, r¿tlrer thr:¡ attenr¡:t t+ <lett-"rmine ihe sha¡re
of ihc totrrl sr:pply line errrpiricolly, ifr v¿¿riable slope is
prcrxied by the rJiffcr¿nce betrveen ç:ol*ntiai ûl¡tpl¡t .rËrÌ
act'rrai rlr.ttplil, Âs dr¿rvn ir'l F*Íglrre I, tllerc iE * eine-to-one
rel*fioriship l¡er¡¡¡cerr XIn - Xs and tlre slope of Xs. Ât-
sun'rirrg ?hat ihis relatir:nshÍp is ripprr:xirnatcly linenr
with¡n t;¡e range nf expr:rience sir¡ce 195õ, ¿r¡rd tlri¡t the
¡:bservçcii v;rluei; frll on the sup¡rly line, tl¡* c$*ct ef
a varia?¡le slope for XÈ c¡¡r¡ l>e approsin'ratcd i:y Xr *- X.
Ín tÌris wily the tenn lÁY - (XF * X)Ì hrings tu-
geiher h",th the nrag*itrrde of ¿lem¿nú s}¡ifr ancl tlre*

slope of the srrpply line.

The *tlier term in the ¡rrice eqtration, antic'!¡rlteel price
clrang*, ÀFÁ, is considered af¡ a sep;tr-irte itrflr¡err¿:ë c¡r
pri*r:s. In lermr of Figr:re I, the antir:ip*tcd price tenn
is a shift pirrirrnet*r for tlic total srrpply l;ne {trr in¿:r¿ase
ín ÁP'! shiítrì Xri rr¡rirlrd anrl to the ìefl). lucliirling it in
this rvay ailÛrv¡; lor tl¡e i¡rflr.lelrce of p;rst prir::ex on et¡rrent
¡irici*g ¡rolieies ¿rf fìrr'¡rs ¿lnd f:¡c:t¿rrs o{ productioll,

The price equetion {cmitting timese:ípts and bigs} i*
AP=f(Ð,AFÀ),

rvhere Ð, tJemand pres$üre? is deffned as
ni-åy*{XF*X}"

¡lY is the cha*ge in tatd spendiug, (Xr' * X) is the
{}NF g*p, that is, tbe difference berw€en potentiat and
aetual output, aud ôFÁ is anticipated ¡rrice chalrge. This
speciffcation of the price equatíon is b*sed on stand¿rd
theor¡t ¡rf macroeconomic eciuilfbriurn.

h{acroecono¡nic er¡rrilibrÍrrm catì be depictecì Sruph-
icatly as in Figure I. The solid dorv¡irv*rrì-sioping Ïirie,
Xf" is the total speirding líne, which rË:Frese$ts the
cornbination¡ of prices *nd output crir'¡sisleut u:ith a
particrrlar level of tctaÌ s¡rcndÍrrg, Y. This total spendìrrg
line can ì:re iuterpreted as fot¿l ¡ler¡¡n¡1 for i:rutprrt.

Fígur* ã
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'fhe r.r'orkirrgs nf the rrroelel can be rlemonstr¡¡tetl u'ith
graphic:rl tech*íques. Figure II is a representatiln ¿:f the
x*rt: of tir* nrorlel, sh*rvirrg ihe dctermir¡aiitl¡r of tthirnges
í:i sperirìir-rg, outptlt, and!. prices.

Færr¡:l .Á of Figurr: IT is a graphieaT reprersetttrticn of the
total sperreling *r¡rr*tion r",iti-¡ Àltl on the horiz¿rlt¡Ì axis
¿nd ¡1Y or'¡ the v'ert.ícal axis. Changes ín AII sltift lhe t{rt:il
spenriir"rg iirre"

Fasrcl B shorvs pníces {åI') as a fur¡ction of AY. .4.

slr*rt-run price line iÀ?:) is d*trvn cotrsistent tvith empir-
ical results sholvíng th:¡t AP i:; *ot very sensitive to ÅY ir¡
ttre sl¡ort rrrn. Imyr*rt:tr¡t determinar¡ts of the position af
the shr¡ri-rrrn ¡rrice lhre irr,: the size of fhe CNP g:*p *ncl
anticí¡:aled pricr: c'Ir:tngcs. TI¡e long+:un ¡rrice line
{ÅP{L,Ri) ís clrarvn hr¡ "¿:truw {,he rel;¡tionshi¡r betrveen
AP and. ÂY çvher¡ t[¿¿ CNF gap is zero and lnticipated
prices are *¡ual to ar:tr.ral prices. Tt.r slclpe {45 å.egreet

tigura il

fdlodel in Grophicol Form

,4,T}T}ENT}EK S

Gä{,&E}FI[{,Âï" ff LäiSTR/tï'åûiï ûF TI{Fi MÛÜÉ:L

f4¡
$pøndinç Equolion

6

pl
tqøølian

åY

Ër
Price f quatio*

&þ,t
ö

I
Af,{lRi

frorn Íts ori¡¡in ort the ÀY axis) is b¡rserl olr tlte rnonetarist
vicrv tir*t in thc ìong rr.rn, ÀM inlltren¿'es only ÀP.

Ii¿tne! C e:{presst$ the totsl spending icl*ntity iir gr,rlih'
lc¡rì tenns. T'ctal s¡rettìing is (lividÕd l>etween outprrt a*rl
prices; tû relle{:t t}ris, t}re ìirre i¡'r pcnel C is dra',v¡ a¡; a
1.1 d,,gr.ru line rvith ils porition ¿letcnrrited by th* rn;rgrii-
hids ¿f trilal sp*nding {ÂY)' 'l'here is a fxrniÏy of- 45
r!*g:'ee llnes, onr: fi¡r eacÌr possibie ¡lY. ,4lsc irrchr¿'le¡i in
p,iiiel C is a lroriz*ntûl line represerrting the lnng-rtrrr
-grou'tlr 

ral* nf otltput. lt is shon'n ¿s * lrt¡riecx¡tal line t<r

indic¡te tliat Tong-nirr $ttt¡lut gro'*rth is cxogtirreiusly dc-
termined by resctr:rce grorvth and techn<lkrgy.

In pa*ei F), tl¡e ôX¡ lirre sh¿:¡rvs the reliltiurisìrip betw/ie!ì
.,r*ney {Ah,l} arlc} otrt¡;ut /ÀX) as qlerír'ed fr¿'¡r¡r the r:Éller

three-¡:anels. Thc eqrr*tion f<¡r this iine is n*t sir¡¡rvn in
lixhibit I in the te:tt, but ít t:ar¡ bc derived f¡om tì:e other
d:qrlâti{)r}s of ti¡e mfld{,l

Figuro li is drawn tn re¡:resent *n
i*itial ee¡uíliìrriurn for a given é'Il,
E¡¡liicll h¿.rs asst¡riat<:d with i¿ tire thort-
ru* príce and o*tPat lines. AF, and
frXr" Tire e{ltect r¡f a charrge ;¡1 åh{"
civeÉ ,åË, ís show¡t û$ a rnovcrrleftt
ãlong the sEx-'nriing llne ín p*n*! Â
from Õ tû (Ð. Giver¡ th.:: irriUirl price
linE:" Afr, anù the chcngcti AY, the
effe¿:t on prices anel Ðutpüt. is sl¡ow:¡
in panels l), C and I) as a r*e.¡vement
l¡om {¡) ta Q.

This ease ill¡¡strsíes t'Jre irnpact of a
eh;rn¡çe ¡¡ Ábl ir¡ th* st¡ort run. Fr:r
kwger ¡tericcls. antÍeipated price t:hanges
sr¡ci the GNF gap will also change;
they beeome endogenous variables in
á long-rì:n moíiel, To iJlustrato tlre ef-
f¡:{rt-ç for the lo*g run, th* iang-*:n
price liue, ÂP(tr"R), in panel $, ís rel*-
va¡¡t. The interpretation of the loirg-
nur price lirre is that changes in AM
are iefiected only in AP, with ÂX de-

terrnined' by eonsideratiorrs of rësource
grawth and tec.hnology. The horiz-+nta!

line in paneìs C and D is the long-n:n
reiation between príces and otrtpr:t.

In the short-run" the solutia* of the
rnodel need nÕt lie c¡n the long-nrn
pricc line in panel S {or the long-nrn
ã*tpuÈ line in panels C and Ð)" lforv-
evei, a successíon of short-rtlns {shorvn
æ s shift of the ÁP anrl AX iir¡es to
ÁP" and AXx) will tend tt¡ move eqr"ri-

librium to.¡ard the long"run price and
ouçut lines, as anticipated priees *d'
¡ust to actual pricæ and the üNF gaP
g'€s to z€ro 

Fage f3

ÁY

ôYt

&

t

I

$pe
{c}

ing ldrntity

åxl

Àx{tÉ}

t s
I

û'fi
ù

ti
t

t
â
,
â
I
I
5

&¡/1



ff fr t3 gÊÀi* ÍT Hs trßVË Ë,e,Í\Ì r{ t}F,$T. t'ff tt ¡s

'r. t8

A.fr*.èt*, 1&"9*

J{,trË}Eff*ãK Ü

áàxirÐffiN,4.3'rvH FåT.åcÐ KQr-i.åll$NS

part. ¿rf er¡u"tålons ,*-l¡ir-'l¡ h*p i 
Tohl¿ xl 

Atîc*t¡Âîtvfr p*t.f ãûrjAïlONS, i:
å;ecn *sti¡¡rnteti. i* previaus stud- i ^-'-i;r";";;;,"ui,,ä,-îär-i* {
¡es. ?he ¡)!,rpose ,,r *,r'"på$îî' i , s-*r1ä'-oï1,.Jå,-iiîiittii,nu* ito c¡:mbine the equetions i¡r a i lndcpe*drnr vorícb!¿ îrv*y rvliich reärese$Lr the general !. * **-'*-"-"**-* ICan- .i

rnonetarist v!ew, i Ug, , åt1l {4ú¡::dt-{1!!L ,äåÈ,-r oto"r ç3 $.*. þ*T :
rhe_prirnarydístinguìshins r::- i*'ñj,;ïå,-ä:,f* ; ; -:**-- 

-:--. -;; ^"; 
,*i î.i,:

tr¡r* ¿:¡f thís mcd*ì, otlrer il¡an the ' lf,j6¡ aë.552 ÊV.ft71 .Ì

re<iurecl-fovrn tctal s¡lc*dirrg cqüe- i lnt¿r¿rr tcrø $

tio¡r, is tlie inclusÍon of ä p?ic,ç - Spcc!ftcoûion* 'ü9 .l¡ , T'93 "&ú l.S4 l'áç t

antic4rn*or'r, vari¡rble in tl¡e br;ce ,.-*--. *^. lø'77-t {t"ru} t4'l*¡ i-:
e4;;;$.;: r*o *¡t*initi;; Ãh- "iii'.,åliil* .û& â ¡ t.&t å.il .sð ¡.î? r.3r g

ods r:f introducirrg price anticipa- . t¿.4r¡ F.e?, {{.?âi {
tions were cr¡ilsidered. Clne ;¡lå.er- ' ;î;.;.,;;*, rrom ú to r .l

ïË'il: Sltr:n,:ff,,1,îîíïi,,:';f;î ifiiïåiiffi,ilÏ,,i$,iJ.,,.,, l
a¡rd uses tne t.ng-renn;;;il;: Ii;ü'"'ä;;ï;-t"i""ç,*mtä**'-*î*oîf;,.0fi;:i¿.'J'îi ïi;d:å',iü'al"înffiî.ï;:'iltïi'ïîiåfi j
tefesit riltc (yiekl on ccr¡:or.i¡tc ,4aa . is.r*Þlsin¿d'b1 rariation+ in the indcÐcn¿lenl v*ricble. li.Þ' l* t?re àtrndtrrl *Ìffir ûf tùø'j

borrtls) as 
'án inrlep-,''i;i';;;: ,.-, *.. 

*ll*iT:-ï'I 
'" lT.l.'o1i-T'l-:':ÌTjii: " . - . .,.*;..r....,,.- " *".".. -,J

ble i¡r the price equariorr. The
other últer¡r¿tlve bypasses both price expectations ¿rnd

interest r¡tes, n¡rd intro¿?uc*s changes ín money as an
inclcpenrl*nt t'arirrl¡je in the price equ*tir:n. Suc'h a spe*i-
ficatir¡n *llows monet*ry arctionn tû seree as a praxy for
*nticipatecl prices.

.1 Sfurktl lst{tr'."'st 'lløt{e ín îht: 'Prírt lir¡u*tirn,.

The {ìrst *}ternntive re¡rioces th* priee anticip*tion*
varlaLrle rvith the long-ternr niarket intercst rate.r '1"!¡e

ration¿le is that the ¡:rocess *f price atrticig:atiorrs fr:rnl;¡-
tion is su ccmplex th¿it it qJefies fficasr¡rernt:r¡t. FIûrvcver,
therc see¡r¡s to be agrcenrerrt that tlrc ì*vcl of n-r*rkst
interest rates rr:flects a*ticÍpateti príce ciianges" how-
eçer fs}rûrecl, 'lhus.tl¡e m¡r¡:ket irrteregt r*tð c:rû be used

"rs ô proriy for price anticipations.

Íiinee íntcresf r¿les rellect factors other thnn price an-
ticip;rtior'rs" inclrrding lhe i¡rterest r¿rte dr:es nol provide ,
a cle¿rn nìËii.sur'¿r of prit'e rutticipatierns. Usin¡¿ the m¡rrket
i¡rtere$t rr¡te allr¡çvs those f actors influerir:Írr¡; thc re¿¡l

rai,l <¡f ir'¡ierrlst tî *nte[ ineìirectiy a* alr i¡rfluell¿:Ë ór!

¡:ricr:s, trr gelreriri, ht¡rvevErl', it lraç bec¡r argtrerl that ths
re¿l r¡it¿: *f int¿:r*st ís *cry stable.

F'r¡lL:rvir¡g llris rel¡sorirrrg, lhe price er¡tration was estÌ-
ni¿rteri lrv inchrtling tire tong-lenn ir¡teicst rate. The
r¡::;rrit.s ;rre slrowr¡ irr ll¡r!¡ìe XT. 'I'h* ctmflicie¡rt of t]re
i:¡tere!.t r¿te var!:'rblt-¡ is sig:rílìcant ¡rt tìre S.,'e pcr c.'c¡rt

level f¿:¡r tlris spercificatÍon, and ¿þs srtrr oí th¿ *oe!â-
<:i*t¡ls Í'or tire cievn:¡nrl ì)r(lsrììlrc ¡'arÍ¿bl* is rorrghly the

$alrre a$ for the pr¡{:,} á!}t!ðipatÍorts ve*irur elf the *qua-
tio¡r. îlt¡çvever, thr: Iarngth of the fag $tntetllre is ïonger,
ir.r<Ìicati*¡ç that tiie rttpc,r¡st nf ¡rrices to changc:s in de-
nrèrrtÏ ¡:ressrrre $ìûy l:e slowcr thsn iÉ ttre l:asic equa-
tìor¡. Ðut tÏ¡is *¿'rerÍ ::ot lrrrply tlt*t plices itrë slower to
respeincl to nro*et*ry aciinrrs, since tho rnagnitude .of
thci interelt r¿rte eontrii¡utiûn tû príce elrange is str¡aller
thi¡n rvittr¡ the prict arrticipati*ns specíÊeatíon'

;1ic*r1¡ íre t'ht î.'rbe I"iqu*l.knr.

$*v*ral o?:servers hnve bel:n critical ol prÍce equaticns
tliat do nol include moÍietílry varitbles rlircctly. ,iTs

sh<;lvn i* thè text, excìrrcling rnonetirry vari,¡bies from
tlre ç:riee cr¡uation do¿'s not necesslrrily irlply a non*
trron*t*ry theory o{ infl¿rtio¡r,l $tlr:h rl ."t,"tcl1¡siçrl {:¿¡rr'

¡lot l¡s tlerive¿ try exarninirrg the ¡rrice et¡rtatirin alcrrc,
bnt requireo an ex¿rlni¡ution of the u'he¡lc ¡t¡*ckll, ¡rncl the
Iinkager bctwee¡r mortey irnd prices in ¡:nlticultr.

?he secor¡d cltemative that is considercd ig lrasetl s.¡n

the crentr¡r! proposition of rh* r¡utntity theory * thart

ch;rnges !n morrey ¿re ultin¡irtely reflcete,l irr clianges in
åhe ¡rrice ievel. ,{cconJírtqly, ctrrrer¡t ¡nd päst changes

irt nion+:y ;rre uscd a$ r¡ prrlxy to rnens¡¡re antítiplit*ri
m,¡ren',e,its irr prlt:es.s Thorrgh this v¿rtio¡iai* lcr irtelt¡**
ing rnoney is sôrrre¡wh¡¡t nârr'{rlver tl¡an thct ¡'rropos*eì lry
soine monetrtry ecortt.rrrrirjt$, the dírert rrntl inclirecf: ef-
fect.ç of mûney are being m€âsufljd once it i* in¿:ludecl

in tlre price eqilaliettr'

t?'he sur'{Ëe..tinrt ¡,r¡ rrsin:' tlìÊ intr:rest r:rte in the ptícc ee¡rta'
titin c¿ilie frr¡¡r tirt: "\frne], trntì llirrikírrg Wtrkshop at.

ihe tlrrise*ity of Cl'ricagc"

?zge 24

::$<:e iiand, "S¡¡rne tssttes in lr{onetary Ðeot¡or¡rics," pp' f$-23'
l'f,hír suggerstion was rnade |ry Profs'isÒrs l)¿¡vic'l Fanü lnd
,rll¿n ìlelF¡.er.
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Thc price equ,ltio!'! incorpor;äting cuffê¡¡l and I;:ggecl
value* r-¡f cha*ges i¡r mrnev i.ç shorvn il¡ Tablc Xl. lilxce¡rt
lar the <.'urre.rlt r¡uurter, the <"r¡elïi<;ient9 (rre sip,nificant
for r¡ine iaggecl r¡u*rtels. I'ire e{le¡:t of int,lrrdiri¿¡ t^'}:rrrigex

Írt nrciney lorve¡'s the .su¡n of the c¡reflìcients on tlie de-
nrand ¡rressr.¡1"<,: r'¿tri¿rlrle, h¡:rvcvcr.'i'he ovørall exlrlirrrit-
tory porver of thc eqrrnti¡*'r is ¡bout the sar¡¡e ts ic¡: the
price ântiripatio¡rs r¡¡orlei

:l-'---,!.:rì:¡aì

Toblo Tl!
tt¡P Pfi¡{ç âfrFIÁ.TûË

ÅlïËnNÂ'r¡v*. *x. 7úrÊ,T EtJ,.lUlATl(}N$,
ÂCTL'Ê,1 }ÅãN[J$ PRÊÐICTED

{Çor*poutelecl Ârrnuol Rctes ol Cilang*l
l'rir-e Anticipolionr l¡¡ic¡*¡f Ro!c l4øoay Slo<l .

-- :1e*jy-!1ltl. *ltiS-t{5gf ql. _ st¡eciriccricn

ÂPË¡L, ISTO

Crrrrl¡rr*ri.i:r n t of li :¿ }uc.sf,$i;¡r ¿¡/*if i'r¡¡¡s

To rr:m¡rarc ther pric* eq$ôtí{)n in th+: tcxt rvitlr the
trvo altcrnrrtives ín this Apperidix, the model rvas .ci*:-.
ulated with cacl¡ of the thrse difierent s¡reci$cations
from 1965 thl:ugli l9ti9. "l'lre pcrí{d $t¿rrüng in ìSt5
Ís used Ìrercnuse the rr:lative trirckin¡q abilíty of the
rnoelels elrrring a ¡reriod of rlccrìeraiing infìatiorr is es-
pecially relevant in assessing thc currerrt ect¡¡rotiri* silua-
tion. Since tirc príce equâtio$ !s the only part tlat varies
from one mcrclel lo the next, only the resr¡lts for tfic rate
of change of prices are leprirti:d. {see Tatúe XTI),

The price *ntieipttÍons specification l¡as the srnallest
aversgê absoìute en'or :¡rrd tfie srn¡rlle$t root rreån
rquared error for thr periocl, Þuri*g ihe l:¡st trvc yerrr
sf the period, 196B end 1$69, eirch e¡f tho nlter*¡rtive
tpecif¡catiorì$ ter¡ds tû underestirnate 1:rlee chr¡nges.
Howevcr, for lS68 *nd å$€iS, the ¡rlice antici¡rations
spe{iffeati{rn ngain has lrr¡th the sn¡al}est average cll'
solute eno¡" and root mean squâred error,

üçnttu*í<>rts

^Àn exar¡¡inatjon of the aradel reftecting three di$ere¡¡t
speciÊcaticns for the price ec¡u*tio¡l indicates that nc¡¡r*
of tlre speciffcations is el*rlly strperi*r as judged by
conventio**l criteria. Á,. policy:neker might wel! cen"
síder tlre resuTts provided iry each of the three.

\ñ/he* si¡nulatir.¡¡rs are perf*rmed for tlrirty-year pen-
ods begírrnirig in tÈ?f), the priee antielpaiions verslo*
{ts pralentecl in the texi} approaclres closest r long-
ñrrr clðssical s<¡]utÍor¡. For the other two specification*
the unenrployrneut rat* does not stabilize at the same

1C&5 I
tg

t!t
9V

rçúô ¡

It
. i¡l

irt

rç67 I
*
ll¡

,tv
rfú& I

tf
tlt
tv

t369 ¡
t¡' ll¡
¡v

Âverogr Ab¡oiutc
Error

I 9é5-69
1çâ5.67
?9ú8-69

ËcoÌ ¡r{c¿n
$quarod Ërror

*.¿

.".-*./
*"4.2

i.0
l-4
r.8
rl,1

--0.3
--o,8

!.0
t?

ü.4
o.s
t.?
t.2
e.ó
e.r
s.6
0.1

*.3
.*8.2
*..Ì.û
*-û.4

1.O
t.5
ü.8
o.¡

*-t"3
-o,8i.t

t.4
Û"d
t'.7
4.7
ü.ç
I ,¡ô

1.6
t,
Õ.ç

0.8 *
ô.71
|,o{

*t.5 :

-*1.t 
'*r.7 !

-.-: "oÉ.4 i
LûÌ
t"ó l

0"3 i
--t"2 j
--t.* ;t.9 .

Lrr
0"3 .o'ó lt,.4 :
t.3 '.

o"7 ló,ã a

!.ü ìt.å ;
,1

t.ðo
0.7t
o"¡ta

û.7Ì r

ß.7<' 1

t.åS i
a
e

t.63 ;p.7e )o"39 l- 
",.," "tii

lç65-ó9 0.t0 0_td
¡*ó5-6r A-67 t.T&
t9ée-ô9 û.?,t t.27

,-,.i., .. *. -,--...,.---;i'&;;1a-..*!xará;Èih*:c,¡: r ,. r".¡da¡ai*{.:;;i.,

le.vel for altemative growth r¿tes of money. Thes;e twq
elÈenr*tíves yield the sarne equilil>rirun growth rstes cf
Õ¡:tpr¡t {or *lternative growt}r ¡'ates of mõney, but shrce
thi¡ -ratt is cpprorc&ed asyrnptotically, uneniployment
stal¡ilizes at a difierer¿t rai:e for ereh alternâtivã growth
rate of rnoney.+

ls,tpelä*rhn nraterlals rel*ting primarily to th* iong-run
sírnrnl*tlor¡s ate avai.lable cn reque*t

'Qrr*nrenrv Ecr:i'¡oulc Suønr*rnvi â ne,tr release of thiç
r:-anþ u.iü repTace the qu*rierly *Triøngles of U"S. Eco-
Í]üx!íc l)âta" next month, änrt is av¡rilrrå¡le to the publÍc
withor:t cfuarge. Sased oni the åppmarh to st¿bilizå.tíoø
ânùÌy$is presented irr thís artiele, *{.}uarterly Ëconcmie
Surnmary" wiil eantaÍn åe ÕHtisûk for ?otal Spending
Re¿l Frodueï, *nd Friceg IÈ rvill ir¡clr¡de an expla:ratíot
*f the analysis, r$ wêli as chañ$ *.nd raËes-of-changc tables
for ¡'¡*Èionel incorne eúcrunts data arml relaterl series,
Persons whø have been reeeiving 'Triangl*s ûf U.$.
ñcsnnmic Ðata" will auto¡y¡¿tically reeeiv* the new retrease.
Falr s*bscriptions, write: &esearch lleparfrnent, Fe¿leral
fi.eserve Etnlc of -$t" Lcuis, F.0. Bçx 44å St. Lorris, Míssourå
m186,

Pnge 95
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MOlfËY SÎOCK SpECrrrCA?rON

OF THE PRTCE ÊQUATTÛN

Sample Periodt I/1,955 - lVlT969

Constraints: 2nd Ðegree Pol.ynÕmiâl (d-llÛ ' v*y*t, c1r=v*=Û)

R? v' .s63
S.fi.=l-"Lû9
D*W *l .37?.

Àp.c
o
fa"n

+ f4a
' Â! L ¿
J.ËU

dû *' " Û24316

dt** ' ÛÛ9318

2 "LLt277 +
t4.2248821

F"+ ÅM
1=û

't r*i

tû* .û634t?
o1* " 2t9Û61"

'z* ' 316541"

t3= ' 3s5845
td= '4L6975
ts* ' 4Û993t

v6* " 364710

t?= ' 281315

v8= "L597 45

ãvr*Z.607526

" 0t?6t3
. t11455
.tL723L
. û19933

" ü19561

. ür61.14

. tû9594

"t628âg

t-2. er3530)
(-1.793838 )

( .92CI162)

( 6,5 15344 )

i 7 " 9396üã)

{ 7 .2f 9374 }

{ 6, ?45534 }
( 6 .414681)

{ 6 " 1933re}

{ 4.6115?1}

{ .805144}

{ 4 .0? 6842l,

{7 .296t62l.
17 .7 61 497 

't7.27 3û62)

{6,7988}9}
(6 .445428'
(6 "1855?1)
{5.989865}
(7.82364t)

dz=
d^æ

s
d4*
d-cj
.l
-6
-xtL j*

ds*
rdi*

Table KT. C,ç>etf,åcíent,s of the prå-ce equat,fon " Froñt¡ L.C " Ander-
sen and K.M. CarlsÕn, Supplfmentary Materials accom*

panying "Ä Monetarlst Model for Economíc Stabilizã.t,ion",
Federal Reserve Bank of St. touis RËVIgvù, April 197û"
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TT.1.
PHOGRÅI,I U$ËO

srptut*Á.rIs TxË Et0t{tMy 0r u$å Att$RDtN{i Tü
THE 5å íþiT LüU ¡S r40ÐÉL

197õ*"¿t:J-fi4

REf üÍìËNCË ¡ L.t" ÅNÐËfì$Ûf'{, K"14. cÅilLËttvr,,Å 14th¡ËTÅltl5T
f4ÛTÊL FüÊ ËÜÛNü¡{ iT STÂd }L I ¿ÅT I ÛN'I

TFi[ RÊsULîS tT THÊ :ì II.4IJLA I ITN AITË Siü'ìËS TN THÊ fi I$K IN Å
r rLÉ uF $rJiNi]ÅRt; iYp€, '[H rs r tLË tÅf\i ¿ìfr pLsrTçf] AFTËR THË
S lfiULÀT l0N n Ë. ü. LJS rNG TþrË pLTJTT lN{; f AC lL tT tËS ûf I tpAC,

tLfl Ar\¡n tûH tNDttÂTE fi4Ë lypË Ðr üATA ûUTFrjTr
lLFr{j G ¡VË5 hjt fiUIpUI fiN È. lNÊ r'R lhlTËË
ItK,gt û lVf;S N0 TUTPUT ûN * tSK

$u*lìtlUr I NñS R€tr.,l frÊü |
ti!tJÅT/ftËÂü tN
OUT I]AT
{:0ËË
5åMUs

û; r F4ËN$ lflr{ F$Àf{E(2},KûD(1iJ }, nÅ rÅ(2t}

|]rJMþtttç Í]Yj 
' 

ilÞ1 { I }, Rr4, flHú, ûE { F I È llPT, Ê,pt, üt9 } , U(t 7 LÊ(2 ),
liìt- T , Rrqi)ü j , Xtüi i t¡ ]}p{J{3 T t tl ) , HST , XF T, X ( A } , Df T,
2 X [i ¡ Ê FÍ Li t] T ,] * x fl ij r i] , P ú û T {J , u û o tJ f4 $ , i'} t fl , Â t x t' , 0 r} x Ë , x F Ï 0 ,
JCnY' üi4Yib l'Câ (5 ¡' il[iP, {:Í] ( 9) ¡ Ûl'lfrt9 } ¡ tÜ1,ÇtJ?,CUSr
4t,rrLL, üF{LZ ' üRL3, tXL { l7 } ¡ üpL { LV t '5üËS1, fjfis2, ú:ils3,tXs( 17 ),tPs (1.7, þ NsAMp, I ÐK, r¡{ÃMr I LP,
6 Â ri M , Lì íì ¡{ ¡ A Tj Ë , u ll f , Â Il y T ¡ Â Il P Ì , Å û X T o ["r Y 

'1" x , iJ P T I , lJ X T I ¡
7i.l¡lfrtìit, ijñPlìti, t4sÂptp, ÅüH1 t AÐbÍ.

nATå F t'JA¡.Í* tz'.i / 4H B å r\¡/

f.j trlL 3l" ?

*ÅLL Ü$ËF

tÀt-L I rJDr\î

ü,,\LL tUT nÅT { 1}

G¡Vç ¡r'itTiÀL vÅLUÊ$ rt fHf; UAR¡ÀÍtL[$

fiü å l*1,17
l.i { t };Ut
Xi)ûT { i };Xl}L}f*
í]ijc,Tt I )3FfiûTl]
ilHi-ìüT IRMnU Iü
X t I ):Xt'
Xii:-):Xû
l-r * ítr {)

ft ¡i ;: !i: l"l il
y.F'l-:Xl-"Tü
í)r"ì(1)rill4(!
iir { 1};tÊi}

lË{ lt}K) J.,Jn?,fi,íù
f\A¡4L. t t ):l-f,iÁl-l
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CÅLL ËNTER ( 1I FNA}|E }
Kilu(tlfNsÅMp
K0l){ä}:NCûL
l.¡R¡TÊ(l) (l(tD( I ) ' lsl,lS)
s I MULAr | 0N L00P

DO 5Oü ISAMPç1, NSA¡1P

cALL n tMr.t5

r I (,r sAr4p_1 ) Jü,40, ifo
AûVTs ( { llY 1 lfiy T1 } **4-t , } *100.
A¡JpT ¡ ( ( ÐF'ï /DpTl l **4-1. ) *!"üü,
AtIXT: ( ( ÐXT/tlXTL ) *f 4*1.. ) *10t 

"

Gt T0 5t

ÀÐYT ag.
AIIPT;û.
,4ÛX Ï:0 .

ÐY TIIPY ¡
DPIriûPT
tXTlsûXT

$ r 0fiË ilAiÁ,

c

õ0

c

t
40

{.,

5t

c
c
t¡
11r)
1äu
C

rðt

3,4 û

DNT ¿
i}4TÁ
ÐATÅ
I}Â TÂ
DÂT Å

ilnT¿
NÅTA
ilATÂ
ÐArA
¡JÂÏA
ÐÂ'lÂ
f] A T,4

rJ

ñ

t/

t
t/
[¡

(J"):llYT
tâ)c¡Py
(3):U(f)
{ 4 };RLT
q g t;ÊST
(6)¿X{1}
(7):Ê(Ll
{S}=ÂiiYf
(9lsÅIPT
{1fl};:ASXT
(11i*llttr )
tL2btr.fl

ltlt)

h]HITË ON LII'¡Ëi PRINTËR

l,' { tLP} 1f}ü'11ûr3.60
tÂl-L ûuInAi(ä)

h¡RrTË 0h ÐrsK

tF { tÐK}" 1?û,1J{},1ä0
t¡R I T.Ë{1} tilATAt I ), I:lrhtCtl}
cÅLL ftMrlvb (ilM( t1 I t -l ¡nF4( gl, -1,s)
tÂLL Rt'ti¡yg (í)f ( 4 J,'L'ûb(51'*L ¡ 4l
CALI- lll'ttJVL (!l(81,-t nü(9), *1,8)
XF T : ( I . +r3 DXF I Li)'l . ) ÈXFT
I [ ( I SAr{p-tt-c¡Þlp } 151ì, L4t1, 1gf}
n{( I } : ( 1, +ilj'4PRü/1[rû, ) ål.Jt'! ( t" ]
nÉ ( i ) f ( 1, +r)ËPRti./1cril . ) *l]Êt t" )
tlíJlr;1ûû. * t $çUI t S{ì'rtI ( 1.. +Â1JNL/ 1üt}, } } *1" }
f,tDËa10û. ü ( SiìF f ( SûÊT ( t. +ÀlJt:-/ liitÌ. ) ¡ *1, )
G0 T0 5r(¡
n8( l) * ( 1, +0t14/1{Jû, )*itM( t)
IJE ( I ): { 1. +tìÐE /LAû. } xllË( 1l
CÛI\¡Ï I hJUË

I

15{)

5ú(ì
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SUFIRüUT INE IIUÐAT

I NFUT OF DÁTÂ TT USEC

1ç73*t5-ù4

SUËìRf}UT ¡ TJÊS RËOU I ÊËüi. 
REÂTIN

C0¡,4¡{0f{ üY I, f)H ( ç }, fìÌ.,1, fi l'l0 r ÐE { 5 }, frPT, P, Pü' 0 ( Ç }, tJ f 17 1' G ( ? },
1RL T, Rt't¡g'r, xnrjT (17 ),PD',J f { ty },r{5T, xF T, x(2 },llxT r
? X {}', l{i"1 f}ûT û, X t}û T tì, P {,ûT û, tJ g ¡ !}lt ü, nË ft s À l} X F, û f} X F, X Ë' T t á

3CÛY, CþlY ( 5, , üË { 5 } , ütf, o Cû ( ç } , {:r,lp ( ç } , tul. ,Çt}"å,, üU$ r

4CRL1, ülrL2, tRLS r üXt- \L7 1,C?L.t L7 r,
5cR!ì1, tíìS?, tfts3 o Ü x s ( 3" 7 ¡, tírs I L7 1, f.tsAÌ',rP, I IJK r F NÂH r I l*P,
ôA IJr'l, trllÌ,1, A n g o üllË r Àii Y T, Â DP i, A fl xT, llY T I, llPT 1", D x T I r
70þlË^¡nü ' DÊi'R0 ' HSÅMP, AüFi1 ' Åû1.I

LUF: I" û

h,R ¡ rF(i_tlp,t"tüü)
f"ÛRf.4Â T ( '1 TYPË I N t T I At- VAI-UES'r' ' ilr4r ? ) -nH( 9¡ | ¡
{}s 10tl lzTtQ
tALI ilìpjt{l} ili ( I NI] r vAL r tvÁ,L }
lrM( I )ävAÈ.

hitl lË{l.Up,:1.ü1.il}
füRi"lÅi( I fil:17 )*ilË(5) t )
ÐU ltll l¿2t5
tjÅLL RÊ-Al! [ f'r i I f\iÐ, vÂL, I vÂL ]
Ðt{ I }sVÂL

Ç

(,

ltllf]

1üi.t

1t)û
f¡

r_tû
t,

1rïz,J

L2\t
{:

10J0

t
1ú4{)

f'

1t¡5t

1.2.5
1i¡ôt

hrtì11ñ(LUF,tr.ü2úi
f'üRt'rÄ lt t r.)(2, *i){ç} r )
tl0 LZU l=2¡9
CÀLL liËAll I hl ( li\Jû r VÀL,
i)( I )iV.ÂL

I VÂr- )

HR I if: ( t,.rJP, tü3t i
I liltH¡ i C n G{ 1 } , RþtnüTû, XilüTû,PûüTû, Uû')
üALL fiËÅDIN{ INN,VÅ1, IVAL}
titl t:VAL
tALL f.:t:Än I ¡¡ t ! l"jij, i{MLiûTS, t V¡tL. )
CALL RË¡,¡lrli( lNil,Xûüi{}' ¡VAL)
CÅ1."L iltiAût¡-rt t \rr.l'PÐ{lTl}, lVÂLi
üAL-L H¡:Ån ¡ lr t | \rí), Uû' I VÁL )

l,JÉ{ITf:{l-UF 'Jû4û}
Ft)Êìl4AT ( r ;11"1lj, i)f:0, XF'Tû r Xü t )
çÅl*L lÌLÂil t fil( l.'¡i], û¡,11) r ¡ VÀL )
cALL þibA[i I f.J ( l 

'{l!, 
l]Ë{t , I UÂL }

CAI-L ¡ìÌ:Àn i il( I Nlj¡ XFT()' t V¡\L )

CAL[- R[:.Âl]iFJ( lNll'XS' IVAL]

!iR I I[:: ( LUP ' 1.0${i }

tûRt'1Al( | ¡{sAt"tP, tLF, tTlK' }
taLL fìFAil I iJ6 ¡ ;ç¡, VAL,f,i$,\Hp i
tiÀL.L iìLÅi) r i\; ( I i"J¡], vAL , I LP )
CALL f'lf:Aü I r.i ( I ¡'{ii, vÄL, å üK }

lF( lllK) 1?5,13û,L2|)
r,¡ft I T[i { LIJP, t 0óû )
rûRHA 

' 
( r l-t.lÂt"f' ¡
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TÀLL ITEA[}I N( INi,J,FNAH, IVAL}

'¡Jl+ I ïÊ ( LUP r 1.07ü )
F0Rr,,rA1 ( | t{t'td,P0,Aiixt r }

CALI- fìl:AIl' i.!( I ;\¡;1, i?ríi, I V^L )
cAi...L H+-Aii i !'.r{ | ;¡;i, Pí1, I vÀL }

CAt-t Rt'ÀD r i\l( I ilij, AÐlF, I VAL¡

l,jRIIË(LUP,1.Of}iJ}
rcrfiMr, i (' Àr,M,AiìF, DÞtPftt, f)LÍrHo, ADla1., AD[1,Þ1$A¡4P' ]
CAI"L iìFAnlÞli tN[),Âi]¡{, IVAL}
ûÂLL tìf"Ànili( tN:-t,AUL, tv.\L)
C/¡Lt- llÉAfl r tt ( I i{iì, DMPRIì, lVÂl- ]
CALL r{EÀntl\.1{ I rlii,[,]nPf.t11, lVÂL}
trAt_L rib,{n l|,J ( t i\i], AIJ]r1, l vÅL ]
tÅLL ftËAtl I f.r( I ;{tl, ALtll, I vAt- }
c¡tLL l{fiAn I f'} ( t i-{il, v¡L r I't$Af,iP }

C(lllf-ìtjik Tl"1[:: f:AfE ûf tHAi!6F l¡'| XfI pEH ûUt\RTbR

(JrJXt rlnû..r { SfjitT (:ì(lHì ( 1, +AûXFl1tìiJ. ) ) -1 . )
0íll',:1.url . * t sülì I ( s(JriT { 1 . +AnM,/1ûtj, } } -1. )
f.;ilË :liji.). r t ${JFT (S0fìl ( 1. + Aûhllr¡r}, } }*1. }

f{L TURN
E,\fl
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SUSRûUT I NE REAÐ I H{ I Nt'VAL, ¡ vALt

RËÁDS -I¡,I DÄ TÅ

1973-t5-04

INB- I NN ICÂTËS TYPË OF IIïDÀTÅ
1*f{0LLE:R ITH SIR ING I N VAt-
3'4*ËLCrÅTlr'Iü PtINI lN VAL ANt tNTËüEA lN IVAL
7*TARIT IAüË [IETUÊN TÛUNÐ

SUTJRTUT INES
RLINË

REOU I ÊËD I

t I t'1ËNlt ¡ 0N tSUFF ( 1ó ¡

LtTlfirð
L t T{iUT:9
I R*2

cÀl-L llL I NË (LTTüUT, LTT I r,t,BUFF, I Rt
lCt¡ÁR;f.
CAI-L R ITF( ITHAR,VÀL, IVÂL, IND}
tF { tfi¡ü-e} 1lfi ,t 0t,1Íû
I r{ I r{Ð-ó} f.?tr tût,leû
lf ( INU*B) 1150,;tt0rtõû
Rbf URí{
ÊNÐ

c
r00

11t,
tzt
l.3u
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0ultlÅTr tIYPI

nÂTA F Rül"t iJ$Ec

t

t

ITYPg
L¡*pRtNl tiUtTtAL ttTt
?: *FR INT i}ÅTA TRÛil ÛNÊ STËP ÛT THË S IÌ'IULAT IÛN

cOt"rFft¡¿ fi y f , Ð¡.r { ç }, Rt'{ ¡ Rl4û ¡ ûË ( 5 } r ttF T, rr, p0, t ( g }, u ( I 7 I t g(21 t
1 ¡.lL T , Rh4D0T , Xtû T ( t7 ) , pÐ() T ( I ? i , R$T, XË T, X ( A ) ¡ tJX T r
?.X* , ftMílüT0 , XiltTt , p0ûTt r Uû r ÐþtlJ , üËti, *lJXl , ûtlXF r XFT0 r
SCBY' Ci"lY (51,CÊ(5), ü0PrCt](g!,ti"tptg ), tUi.,Ctlä,tU.5r
4trTLl ' tftLä, tÊLJ n CXL t17 \ , flpL t 17l ,
stR$r' cits2'tÊÍjg¡{,-xlì( 17 )'cp$(x7 } rÀ'sÀHÊ, I tK oËNÂFlr lLp,
óAnH,lltlM ¡ AllË, illiË, AtlyT, ÅLlp l , ÀflXT r t.lyT1 r llpTl , ÐXIX ¡
7 üf4pfì0 , tEpÊû , l,tsÂtlp , A tf'!1, Âl)Ë f.

LP *6

Gû it {1tû¡2t0),tTYP

PRINT INITIAL ÐATA

'rdti I T$: ( LP, L*0(l )
rûR¡lt'íIo ThË rJ$ Ët0Nüt'1y st¡,tuLÂTË.iJ t^,tT¡{ IFt sÅiNT t-0uIs HûsËLr
X.l/, ti\¡tTtÀL ÐA¡Â! ¡ ¡

i{RlTË{L.t}'lfìtü} {nM( ¡ }, | *2,9},{DË{ I }, lr?uF), (fi{ I }, I ËZtgtr
F0R¡4ÂT(, tM( l): r rß[i]"3"4t1r lJFj( l!: r,4tl3,4, i r p( l] I ',gG*&,41
!{Rl TË(LFr1¡¿g ¡ G(t},riMlltTû, XlrUi¡,pDtTÐrU0
FtÍìHÅT{ i ü(X)r:, '{;13,4rFX¡ rRi{{)$Tt}*, , ülJ-4n5X, rXf,üTÐËr,üliJ,4r
15X, ! PllilTü:' r û1,5,4 o*X ¡ t Uiì: t , û13, 4 ¡

hrf{tïË(1.Ë"1f}3t} ÐMûn!)Êû,xr}srxt '

FÜRHÁ f ( t ilFlta ? 
' ßÍ.3 ,4,5Xr t Ðf:û:, ,6f.,5.4 ,3yr. XF Iû; r ,Gl3.4 r5Xr r Xtg r I

1ü1S,4 !

'Éifì Í TË { LP, 1(i4t} } f,lSÂFiP, ILF p ll)K
t'ílRþf Âi ( r iT$ÅþlP: I ¡ i5,5X, I lLPr I ,12,%X, t lgKr r r lZ)

lF {tilf{! t1û,f20,1.iü
i¡rii lIrtLp,lû5{}) F NÅr,t
f'OnnÅl {*r l- NÅtir ? o ¡15 )

t^rÍ? t TË { Lf-}, l r}5? } HM0 , p{} , Åúxr, ütlxF
FüRMÂI{ '| ÍìF1ç:''ü1.3 "4tr}lr tP0*r rü1$,4r5Xr rÂl}XF:'¡613r4
L'SXu' iJiJXF * I,til-3.4 )

'm'il l TE { LË}, i.fi14 } Al_l}t , ûÐri, ÂllE, tüC
F:i)Ñi'{Ái { | Atfi;t,Ê1.1.4, riJl)il=?,{i13,4, rr\üËÉ! rü13"4, ftFE=r rlì13,4}
l,úll I Tã { t-p ,l{j56 } nr4i}nû, ütîpR{J r AÐtt1, Âilhl, MSAHp
Fflf:i'fÀi { t ¡il'1fiftü ' ¡ {;!3,4 ¡ t ûLPR()= I rË1*i.4, t AÐf'4tr I r Gl3 r4, I 4[f!= I
t'fiL3. 4' It"¡5Ál'!P5 I ¡ I 8,
r¡tì i iË ( Lp, L ûå{] ]
F0f{t"fÂlt/tl o [iÅTÅ tN THF Ft]LLür,¡lNG üRilÊÍI! Dyt,ÐpT,U{Í)n
J.RLT " ¡{S I n X (1 } ' ii{ I ) , AtY} ' ¡lflPï ¡ AÐ,XT, Lì(l }, XFT I }
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SUBROUl I NË TTËr

G ivËs vÁt_uË$ Tr 1H[ rtEFF tc tñNTS il! IHg sA tNr L0U ts M0tËL

Lç7õ-û5-û4

{:CrtlHû¡i ûYl,SM(ç},Ril,RMûoÐt(5), DpT,F,p0 rÐ(g},U(f 7) tG(El t
lRLT r l{1"{Sl) I , XDûT ( LZ]¡ " PÐü I ( I 7 } , RS T, XF T r X ( Z t , ilXT,
?X0 ' Ri'lLlûTü ' XÐ()T0 , PllûTû, Uû ¡ [JMû r nEû, ÅDIF, ü0XF, XFT0 r
3ütlY,0HY tþ),CË(Þ !,ûûp,Cû((r),CMp(g) rCUl,CU?,rCUJr
4CÊf-t., cfìL2, CñL3, tXL { l7l , CpL t t7 t c

5üfrS1,cRS*,r;RSõ,çxS( t ?),cps( 17) rNsAMF, IDf ,FNAMr ILp,
óAIJfi ¡ IJiJf4, ANË, iJiJË, ADYT I4I]P 1 ' ADXT I OY T 1, üPT1, DX Tl I
7Dt'lpft{J, [ÊtrR0, ¡4sAt1p, ADtil, ÁÐEf.

TOTAL SPËNÛ I N6 EÛU¡ T I ON

CDYrP.67
Cl{Y(1"JzL,?2
tl',lY(2):l-,glì
cMY{õrâI,6'¿
CMY( 4le,tt-f
ljHYtS)c.0ó
tË(11=,56
CE(âj2.45
CH(3)¿.01
CE(4):-"43
tÊ(5Iz*,t4
pR töË Ë0uAT tûi\l

tüP:ä, L1il?.77
cÐ(1)F*.fi24ðtó
t,Ð("¿ );-, i]09319
C;l(31¡.üûZ6OE
Ci)(4):.0LL455
CÐ(5):"üL"t?3L
Cii( 6 );, ûtgç33
tÐ(71;"ûi.gçitt|
CJJ( f] ):. t1,ótt4
C¡l(9)*"üU\ì\94
Crelll:.ûó34t7
çFil.i{?.t=,2üçû$L
C{"tfr(3}:.,1J.654L
ci{F( 4)=.3r.ì5¡j45
ct4P{5}:,41"1\.)75
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