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o VMONEY DEMAND VARIABILITY: A DEMAND-SYSTEMS APPROACH

Douglas Fisher!
North Carolina State University

1. INTRODUCTION

Over the years it has become almost a dictum that a stable
demand function for money is a necessary condition for money to
exert a predictable influence on the economy. It has also become
eccepted, rathef optimistically really, that this self-same mon--
ey-demand functien should haVe as arguments a small set of vari-
ables themselves representing significant links to spending and
economiqvactivity.in the real sectors of the economy. While
there are numerous assertions in the money-demandnliterature that
such a "stable function of a few key variables" does (or did)‘
exist (as in Laidler, 1971} Goldfeld, 1973), it is now perfectly
clear that this is not the case, at least since.Goldfeld'sv(1976)
famous "missing money" peper in which it was shown that the then
standard--and presumably stable—-demandéfor-money eduation was
forecasting badly. ‘This has continued to be the case, as de-
scribed, for example, in Judd and SCadding (1982) and Laidler

(1985);-and‘as_numerous new variables or transformetions’ef ex-
isting series have been applied to the problem. Whatever one
might think of this activity, it is not unreasonable to claim"
that the standard demand for money specification in any!of‘its
- variants was never stable in the way it was thought to be, and

that any (temporary) impression of stability has been created-by



econometric approaches that are inadequate to support that con-
clusion (see Cooley and Leroy, 1981).
What is propbsed in this paper are some empirical results

from an important "microfoundations" approach to money‘demand.A

This approach proceeds from microfoundations to macro-estimation,

employing an integrated "aggregation-theoretic" and "demand-sys--
tems" approach to the estimation of the demand for a set of fi-
nancial (and non-financial) assets. The first step involVes‘the

employment of a set of monetary assets--currency, demand depos-

'its, etc.--that have been shown to satisfy a test»bf'the General

Axiom of Revealed Preference (GARP). Satisfaction of GARP wbuld
imply that an aggregate utility function can be defined acréss :
the‘set of entities so selected. Because assets must be summed

for both policy-and estimation purposes, the next'stép'inVOIVesk

checking for separable'groupings‘and'then,forming sub4éggregatéS»

by employing Divisia quantity and price indices. The Divisia is

chosen for this task because it is solidly based on microfounda-

tions; in particular, the Divisia index is the transformed firstéb'

order conditions for a standard constrained optimiZation problem.

In the last step, a system of share equations is eétimatéd using
the Fourier flexible functional form for the indirect utility
function. This method of estimation is capable of approximating

the unknown indirect'utility function to any desired degree of

' approximation and will returnQ-asymptotically and to an arbitrary,~

level of accuracy--the true values of the income and price

elasticities and elasticities of substitution for the aggrégate

L= P
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consumer of flnan01a1 serv1ces. These numbers and thelr estlmat—‘
ed standard errors are avallable at every p01nt in the data
(wh1ch-1n thlsvcasesls quarterly U.S. from~1970 1 to 1985:2)

These tlme serles are then 1nspected for clues as to why money .d

demand might be hard to pln down.

‘The. materlal presented in thlS paper 1s an 1nd1rect assault‘

on the conventional money-demand studies. Thosevstudles‘feature

mbdels"that ?strictly.Speaking, have no undérlYing'utility

:functlon (and concomltantly, no substitution elast1c1t1es) The
argument here, quite 51mply, 1s that if it can be shown that

‘income anstubstitution elast1c1t1es do fluctuate slgnlflcantly

over tlme, a demand technology that 1nternallzes these fluctua—

‘tlons (and their presumed cause, the fluctuatlon of relatlve
1nterest rates) may well offer superlor predlctlons of money

‘demand for,pollcy purposes.‘ The pr1nc1ple dlsadvantage of the

systems approach as wve shall see, is in its rather un-Spartan

‘ use~of>degrees of freedom. In'any case,»the p01nt.of the present"

paper 1s not to, compare the predlctlve performance of the two
broad technologles but to 1llustrate the characterlstlcs of the
new approach as applled to a standard monetary data set and to

emphas1ze that the aforementloned elastlcltles do, 1ndeed, appear

,to change dramatlcally over recent U. S experlence 1n a partlcu-

>1ar1y interesting way.

2. THE AGGREGATION OF MONETARY ASSETS -

The present practice in most countries is to classify cer-

Vy



tain‘bank and public sector financial.liabilitiesrarbitrarilyVas

)'elther "narrow" money {M1)--that is, balances that can be used

V ';for transactlons purposes-—or "broad" money (M2, M3), where thev

'1atter usually include Ml plus savings (and time) depOSits, they

'.‘also 1nclude accounts on Wthh drafts cannot be written direct- o

’ 1y,;:A11,of these measures (M1,1M2, etc.),are~frequently;ref
arranged by the authorities, usually because the collectioni
'.shows--or is expected to show--erratic: behav1or in the face of .

-1nst1tutlona1 or technologlcal changes (such ‘as the 1ntroductlon

| :of»automatic transfers amongraccounts); 'Indeed,,the dominant L

,reasoncforgsuch changes in,recent.discussions.in‘theiﬁnited‘
“States has,been the presence of financial innovationswthat’have,,
51 itlis usually'argued changed the basic characteristlcs of many
11qu1d finan01al commodltles and (guite. possibly) 1ncreased .
"substitutabillty among many of these entlties.

The aggregates just descrlbed are usually 51mp1e sums of the1r

components (g,g., Ml = C + D) and are constructed w1thout»benef1t\. s

”'of index-number“theory, essentially. While this practice might o

- serve policy makers well when 1nterest rate fluctuations are :
»relatively'mild, lt is at a disadvantage when the relatlve
-interest rates on the'monetary*components fluctuate.significant+

'.1y. A Divisia index is an alternative (for_example)~that‘ist

| based dlrectly on economic theory, it will return thersimpleesum’,_'

1ndex 1f the condltlons for the s1mp1e sum exist ‘but the con-}

_verse never holds if a y relatlve price changes occur. The

_DlVlSlaf lndeed, is designedftoninternallze changes in substituf

T
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‘tion.thatvarise,from‘relative priCelchangesrv'It,might-be hoped;'

'df'course,lthat'for‘a‘certain time and place the simple sum works =

'as welli(for whatever‘purpose) as the alternatives, but fOrdthev'v -
1Unitedetates, at least, the”recent literature seems tofsuggest_f’“

that no si gle measure of money works for all purposes (see

- fBarnett (1?87), Serletls, (1987, 1988)) and Belongla and Chalfant

(1989)). i'f”

i . . S .

L T c I S
I 'THEORETICAL ISSUES
| » : v ’ S
|

i

The 1ssue at hand is substltutablllty among the potent1a1

monetary assets. In aggregatlon theory a quantlty 1ndex should

“measure the income effects of a relatlve pr1ce change but should

be unresp0731ve to substltutlon effects -which the 1ndex should

“1nternallze. In fact the s1mp1e-sum 1ndex cannot effect thls
'decompos1tron unless the component assets are 1ndlst1ngu1shably

perfect substltutes.‘ In the face of what appear to be 51gn1f1-;'

cant changes.ln‘the relat1ve prices of flnan01al.assets 1n-the-
period we %re-conSidering and with. increasing'numbers'of appar;:

'ently 1mperfect substltutes in the set of relevant flnan01a1’

assets, it 1s not surpr151ng that con51derable susp1c10n ex1sts'

that part of the problem w1th the monetary aggregates is related

’to aggregatlon blas., ‘This, clearly, could therefore be'a sub-'
o stantlal part of the problem w1th the aforementloned studles of

’yvmoney demamd.

The Dﬂv1s1a Index provides a theoretlcally satlsfactory

3 (second degree) noneparametrIC»means of aggregatlon with welghts
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'that'are variable (they.are price“shares in'the‘caseﬁof‘monetaryv

uquantity?indiCes); it closely tracks the unknown true index im¥

hplled by economlc theory Hav1ng a satlsfactory procedure such

~as the DlVlSla ~does not however, tell us - exactly what set of ﬂﬂ

I
assets to.conslder or hOW‘tO group the subsetsvof the.data for

l

efficient estimationu A procedure that is avallable is the 11n—»_

. ear NONPAR program .of Varian (1982, 1983), whlch'ls,based.dlrect-

,1y'on therGeneral Axiom of Revealed Preference (GARP) ’SatiSfac-’

‘,tlon of GARP on a set of data.lmplles that there ex1sts a non-

satlated concave, monotonlc utility functlon across that partlc—

ular‘seta Such ‘a set of data, if it ex1sts, can-be examlned for

1oglca1 grouplngs, agaln u51ng the program NONPAR. If such

o grouplngs can be establlshed—-that_rs, if weak separablllty holdsy

==then, accordlng to the Leontief-Sono deflnltlon of separabll—
1ty, the marg1na1 rates of substltutlon between -any two prlces

(user. costs 1n our case) in the monetary index are 1ndependent of

changes in prlces outs1de the. monetary group. 'Thls»group is then‘

: avallable for (DlVlSla) aggregation. It 'should be emphasized,;
"though that the NONPAR procadurevsets too’high'asstandardhand*
1n partlcular, rejects separable grouplngs that are va11d (1n
Monte Carlo s1mu1atlons) as dlscussed by Barnett and Ch01 (1989)
We w111 have cause to be. concerned . about thlS below, in our -

emplrlcal “discussion.

Swofford and Whltney (1987) ‘have done the most thorough work '

w1th the NONPAR procedure on monetary data.. onfthe,quarterlyb ,y

U.S. data from 1970.1 to ];-9iv8:5;:.".2,,.':they have constructed a set of

RS



real per-caplta measures of monetary quantltles and a set of re-‘o
‘lated nomlnal user costs (as deflned below) to represent the
‘ prlces of these quantltles. ‘With M1 denotlng narrow money (exei

‘cludlng the dep051ts of bus1nesses), ‘OCD;, other checkable deposﬁ»

- ~1ts, SD, sav1ngs dep051ts in. f1nanc1al 1nst1tutlons, and STD,

' smallvtime dep051ts 1n;f1nanc1a1 1nst1tut;ons, they found;that:';-‘

- both;of theifollowing arrangements passedfthe necessary condiﬁlﬁi

tionsffor,the,General‘Axiom of~Revea1ed*Preference;2

R U[V(DUR NONDUR, SERV LEIS),VW(Ml ocp, so)]

| U[V(DUR NONDUR SERV LEIS), M1, OCD SD STD]

l‘[Here the flrst three 1tems 1n each equatlon refer to components

_of. total consumptlon, whlle LEIS refers to lelsure (evaluated ata;‘
',the wage rate)‘ Note that SD and STD descrlbe vectors of the
llabllltles of the varlous flnan01al 1nst1tutlons (e. g., SD ?‘
small tlme dep051ts 1n commerc1al banks, S&Ls, etc ) | In what
follows Ml ‘and OCD w111 be aggregated to economlze on degrees of
freedom, thelr user costs are, in' any event hlghly correlated .
(at 994) ( '.l o ‘fié' | )

The flrst of these two functlons shows an apparently well—f

o deflned utlllty functlon across consumptlon and certaln flnan01al

‘:1tems, w1th two separable sub-grouplngs in V( ) and W( ), but
this arrangement passes only the necessary and not the sufflclent

‘f<cond1tlons for an optlmum ' The second arrangement just llsted |
f::W1th the consumptlon and lelsure act1v1t1es separable from the ;~,

flnan01al assets but not the converse, passed both necessary and



sufficient conditions. We will, accordingly,lwork-With‘this ‘

-second set in our emplrlcal 1nvest1gat10ns, since pass1ng GARP 1n‘

1thls way 1mp11es the eXLStence of an aggregate utlllty functlon eh

defined across these entities (for this time and place) ,Indeed,

:it‘is,important to mote that no collection Wasrfound“byvswafbrd‘7

and Whitnei'fnrswhich financialhitems‘wereiseparablexfrOm'thei:

I real spendipg‘cateqeriesv(in the sense of satisfying bothtthe*'
‘necessary and sufficient conditions for-separability), Many
posSibilitieSgWere investigated, involving all of thet2§ individ—
'ﬁal.fihaﬁciallentities available from theer&eral.ReserVexBeard’ 

" in the Farr and Johnson studies.

4. THE DEMAND SYSTEMS APPROACH

There 1s a llterature on demand—systems for monetary analy-'

sis that rups as follows.. Follow1ng the usual temporal substltu—f

‘tlon assumptlons, the consumer -can be assumed to max1m1ze the

rcurrent perlod utility functlonr

1$8)

Uy = Ug(Cps v v 20 Chi Kpv v v oy Xp)
g
where ¢ and x define consumer goods and financial commodities

respectively. Fer“this‘current_period_problem, the consumertwill

’
i

also_be,facedeith S /

- n if m | S .s.“ vbvf»f:vt ﬁ.‘  ‘
E: 23 R o .f_ﬁ2)
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pwhere M! defines current resources and Ty 1s the user cost as-
bsoc1ated w1th the 1th f1nanc1al commodlty Thls last is based on-f‘
the yleld of a representatlve non-money asset and, for the itk

' 'monetary asset is ’ B

. Te — Tie SR DT (3)

where rt 1dent1f1es the yleld on a benchmark asset. This is the

fconcept employed by Swofford and Whitney to measure: theipriceVQf’.

‘-flnanclal commodltles, 1t was orlglnally deflned.ln Barnett

(1978)‘ Thls approach prov1des a way of gettlng at the 1mpllclt
yleld on a monetary asset by comparing 1t w1th an alternatlve |
asset that 1s assumed to prov1de no pecunlary serv1ces. f |

| "In addltlon to the elastlcltles of substltutlon,»the "sys—t
tems approach" generally produces income elastlcltles, cross- and‘
own—prlce elastlcltles, and elast1c1t1es of substltutlon.' In the
'short emplrlcal llterature on these toplcs we note, flrst thatl'

Chetty s (1969) early and 1mportant paper ‘is almost unlque 1n"

flndlng hlgh_subst;tutablllty amqng f1nanc1al assets; he'used_the'”“‘

CES utility functionQ'.DonOVan (1978);vwho uSes a5Gorman—polar-

. form representatlon of the 1nd1rect ut111ty functlon, findsrlow ‘

o substltutablllty between money and near money, whlle Offenbacher

(1979), employlng a flex1ble functlonal form (1n thlS case the»
translog),,flnds that the substltutablllty between currency and

tlme deposits ;s larger-—;n magnltude--than that,between-currency'

lband'demand deposits. Ewis and-Fisher.(1984; 1985)‘perform
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xexperimentsawithftheﬂbasic.translog«and~the'“semiinonparamétrio“

fFourler “flexible: form prov1d1ng ev1dence of " low substltutablllty

or even complementarlty among the monetary assetsm‘&Flnally,‘;”

Fayyad (1986) uses ‘the Varlable—parameter Rotterdam model to_yy -

o

study the demands for five: assets. food nondurables,,serv1ces,’f.wo'
M1, and “All-but-Ml" flnan01al assets (1ncluded 1n the~ Federal

ngeserve:s“colLectronsof,27gassets). hmhe}DJVIS;anroeedunemms';f7”

) empioyéd*tOfcaICulate?thevindices»andrthefresﬁltsishow'that ittis.ﬁi"

"(p0551b1e to spe01fy a model of money - demand that closely1tracks,°d'

the flow of Ml's monetary services- ‘despite its con51derable‘var1-” o
abllrty over the :period. ’It'lsf*further””QaLculated*inﬁaxcontext_;fmv,rf'
”lanhlch*It~155apparentlytnonﬁsepanableffnbmzreal;coﬁsumptiongf

decisions. |

?55

|

1}
Cor
'\

ﬁTHE&FoURIERfRLEXIBtE"EGRMQANbﬁmamEyaDEMmND’”

A way to employ flex1b111ty—-and galn some generallty at the

same tlme—-ls to estlmate the e1ast1c1t1es of substltutlon among

monetary assets by employlng the cla551cal Fourler 51ne/c951neiijfxﬂ‘*?5"
serles expan51on of the 1nd1rect ut111ty functlon. Thls method

produces an: expendlture system!(and estlmates of the elast1c1t1es

of substltutlon) w1th the - asymptotlc property that the average 'd;;h‘;?abth

predlctlon blas may be made arbltrarlly small: by 1ncrea51ng the va-jfféj.

L

“vfnumber"of'terms Ln"the»expansron.‘ Follow1ng Gallant (1981), the
Fourler flex1ble form approx1mat10n of ‘an- 1nd1rect ut111ty func-’ i"'

,Mgtlon;h(v)ﬁmay;begwrlttenuas



'in which

11

C mweepvelves £ 8 st @
. a=1 _7 -J v
I '
Here
C=-Y agkks and a;& = a_,
o=1 o

and v is a vector of‘thetexpenditure-normalized‘user costs ofpthe>.”

’particular aSsetS“involved in the eXercise. In an empirical in-
vestlgatlon 1t is actually more’ convenlent to work w1th a

',s1ne/0051ne representatlon than w1th the exponentlal just wrlt-

ten, so_the follow1ng formvls'generally employed;f

A

B (v) = :uo + by + ;_2 v/(',‘v' .3 + 2}: [u ‘cos'(jk;v) - Wjésiérl(jkév)] (5)

a . : :

Euo;kaka_-' R

The emplrlcal problem 1s to choose A (the number of terms)

and J (the degree of the approx1matlon) The cholce made is very»‘

'_Vmuch 11ke ‘that employed w1th the Almon lag, where one selects>a

both degree and lag length for the approx1mat1ng functlon.; Inv

fv practlce, low numbers of J are chosen to balance the need to get

"'an adequate approx1matlon w1th the 51gn1flcant loss of degrees of

freedom that results from hlgher values of J.: In any case,.aff

value of J = 1 actually enables one to capture the 1nfluence of ,_”



~vChanges&inrfeiatiyewppigesa inécontraStwuvaiueSao_fJ greater than e

Fthey'

N

“"nityﬁhaveﬁ oﬂbbviouSwi,,gltlon, altheugh of cou;se,

' tune)the approx1mat10n. A Jin.turn; has to beulnc eased by the

: .'number of assets each tlme, Wthh 1s ‘expen ive: in

' ffreedom.

f[ After dlfferentlatlng Equatlon (4) and appv'

Gallant

' Badawa,

andeQuzam(l98

‘:wthat“thevestmmates«ef~the~eiastxiﬂ~f‘»

N 1ncreases beyond an unknown numb . ate M L, t
f"mlghtwwellaseem;toﬁbeaannexamp

[ VR

’fT:I~THE:ESTI;;iIQu;QE- ' ;Faggzggxgﬁgxiﬁggzggnga:ﬁ g

In the dlscu551on above we llsted twe collectlons of assets

:-proposed by Swofford and Whltney on the bas1s of thelr GARP tests .
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with Varian’s NONPAR software. To be specific, these are

. M1, OCD . ' _ Al

SDCB, SDSL, SDSB, SDCU : . A2
STDCB, STDTH, STDCU . ‘A3
DUR, NONDUR, SERV, LEIS = A4

Here SDCB etc. are Savings deposits at commercial banks,‘S&Ls,
mutual sav1ngs banks and credlt unions, while STDCB etc.'are'
small time dep051ts at'commerc1al banks, thrlfts,‘and'credit'

unions.® Since prior summation is necessary to produce a rea-

’sonabiydsmall number of assets for effective parameter estima-

tion, the above musthbe grouped} that is the reason for the

arrangement just given. To attempt to'preserve the characteris—

thS of this set of data up to a thlrd—order remalnder term
D1v151a index numbers are constructed from the 1nd1v1dual quantl—.
ties and'thelr as5001ated'user costs; these are de51gnated as Al

..., Ad. Note, agaln, that the h1ghly correlated M1 and oCD are‘

aggregated for convenience.

Puttlng all the pieces together, then, we have monetary data’
(and prlces) that appear to satisfy an emplrlcal test for re-:
vealed preference, we have summed them in a Way_designed to
preserve.their economic characteristics in the face of changes'inc'
relative prices and, finally;'wedpropose'to estimate the»elaStic—

ities using a model that can come arbitrarily;close to the

»,elasticities implied by the true (but unknoWn) aggregate indirect
Cutility functlon known to be deflned (by the GARP test) over

: these ent1t1es

As we have suggested above, the data set we are using does



- ‘attempted. . The one that had the best f1t of the ba51c model had

tfi@ﬁ'jfhf7
ﬁotgshbwﬂseparabilitﬁ”between,consumption (plusfieisﬁre§ ‘and

':ﬁsset'demﬁnds, 50 1t is approprlate to flt a model where thls

'-separablllty is not lmposed pr10r1.7 When we use the four-

‘ commodlty structure, We are deallng with a set of data that»ac-jffguhk7;:é“

_‘ttually does pass the GARP test (necessary and suff1c1ent),_evenﬁ

"so, there‘are.reasons to be-cautlous about thesefresultsv~as wen

'Shaal_Seé.' In any event qulte a few ver51ons of the test Were‘t@f

”e§3%'lb'and.J 1 and produced 33 coefflclents ‘in. all 18 of them

tfwere 51gn1f1cant. Settlng a51de ‘the unlnformatlve estlmated

coefflclents, the‘follow1ng table presents the resuIts:for the

llncome and substltutlon elastlcltles. Slnce the Fourler proce—‘

'dure generates standard errors “for. each of these estlmates those ?.fgii

; hparameters that are statlstlcally 51gn1flcant sare 1ndlcv fw“a~*'“

' fthe table w1th an asterisk.
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o Table 2 L
Income and Substitution Elasticities (33 Parameter Model) -

s12_ S13  s14  s23 s - S3 Bl . E2 . E3 . Eh Eigenvalue . -

1970-1 . 0.809  4.738* = 1.004 = 4.844* 1.414 -1.030 . -0.105 -0.557 4.117* -0.228- - .0005
© -2 0.080 5.394* - 1.281  5.344* 1.291 -1.114 .- -0.207 -1.398 5.047*  -0.174 '.0005
-3 -0.506 4,675*  0.839 - -4.087* 1.582 - -1.152  -0.168 -0.398 3.743% 0,198 . .0001 . - - -
-4 -0.619 4.222%  0.543 2.874% - 1.637 - -0.988 0.284 - 0.280 " - 2.614*  0.356. - . .0003 " '
1971-1 -1.156 3.966* . 0.645  1.599* 1.605* -0.717*  0.944 ~ 0.250 1.762% - 0.738  .-.0001
. -2 <1.518 - :3.256% . 0.206 1.715* 1.416%  -0.628* 0.560 0.621°  "1.894* - 0.652. ° ~ .3875
=3 -1.423 2.673% . -0.054 . 1.638*.. . 1.227* -0.538* . -0.631 7 1.044 . 1.716* 0.457 ... - 6398
-4 -1.312 2.350% = 0.161  1.258* 1.023 -0.351* 1.097 . 0.836 . 1.453 0.529 2643
1972-1 -1.666 = - 2.696* - 0.346’ 1.299*% - 1.219* - -0.370 0.824 0.432 1.651 0.823 - ,3567
Coo-20 <1570 . 1.922* 0.112 1.184* . 0.847 - .-0.206 - 0.963  ~ 0.682 1.549 - 0.638 - .6412
-3 -1.309 11.289* 0.070 ~ 1.079* 0.522 -0.068 = 1.254 .0.812 1.407 - . 0.467 .5843
-4 -0.761 lo.77T™ 0.430 0.879* 0.195 .0.037 1.868% . 0.720 - . 1.099 1 0.360 . ..0000:
1973-1 -0.879 . 0.443 - -0.183 ~  1.121* 0.047 0.013 . - -1.509 = 1.238 . 1.321 - 0.018 . .8684
-2 0.575 0.523 0.805 - 0.742% . -0.229 = -0.079 2.890* 0.942 ~ 0.606 -0.176 - .0001
-3 2.078 -0.013 0.329. 1.080*  -0.234 -0.198% .12.217% . 1.824* 0.586 - -0.664 .2339 ..
ek 3.211% - 10.215 0.705 - 0.640% -0.612 -0.218* 3.162% .~ 1.153 0.302 - -0.685 .2314
1974-1. '3.344* ~ -0.858 1.332 . 0.767* -1.099 0.144 3.232% 0.252. 1.190 -0.545 .5132
Lo-2 2.096 0.345* -0.168 1.193* 0.237 -0.180 1.719% -~ 2.594* -7 0.564 -0.670 2973
. -3..-0.912 -0.405 -0.769 2.289* 1.334 -0.174 -0.380 3.507* 1.025 <0.341 . 2.7904 .
-4 2.290 1.358% - -0.122 1 0.871* 0.366 -0.332* 2.399*% - . 2.353* . '0.367 . -0.554 .3907

1975-1 -1.020° 1.397%  -0.423 1.776* 0.968 . -0.489* 0.437 ‘2.232*% 1.381 -0.106 - 1.0275

-2 -2.185 0.915* -0.556 - 1.940% 0.978 -0.533 -0.211..  1:.975* 1.785* 0.058 - 2.7374
-3 :-1.833 . 0.865* -0.613 1.751* 0.831 -0.409 0.086 . 2.100* 1.600 -0.077 - 2.3601 .

- -4 -2.203 10.657 . -0.706 1.767* 0.812 -0.390 -0.122 2.019* 1.719% . -0.028. ~ 3.2518

1976-1 -2.151  0.772  -0.720  1.674*  0.717  -0.357  -0.013  1.B75%  1.763* - 0.005  3.0940
-2 -1.770  0.849%  -0.660 . 1.472%  0.522  -0.268  0.395  1.772%  1.645 ~ -0.046 2.4048
© -3 -1.407  .0.834* ©-0.542  1.298%  0.339  -0.206 ~ 0.797  1.670%*  1.506 = -0.090 = 1.7661

-4 -0.633 © 0.758% -0.152 - 1.011%  0.022  -0.144  1.643  1.426  1.173  -0.151 .4465
1977-1 -0.952 . 0.549  -0.307 ~  1.059% -0.028  -0.085  1.381 . 1.372 . 1.347 -0.09  1.0528
T.2 -0.701°  0.587*  -0.147 = 0.979% . -0.086  -0.091  1.646 = 1.303  1.220  -0.104  .4644
-3 0.214 - 0.614%  0.448  0.743* -0.311  -0.130  2.546*  1.076. - 0.769 - -0.209 .1968
-4 0.411  0.406 . 0.472  0.762*  -0.435  -0.115  2.623* . 1.084 - 0.728° -0.293 = .3096
1978-1- -0.089 - 0.33 _ 0.080  0.935% . -0.302  -0.090  2.098* 13227 0,991 <0.29%  .4580
-2 -0.107  0.455  ~ -0.005 ~ 0.989% - -0.188  -0.129  1.989%  1.486 ' 0.998 : -0.346 - .4405
-3 2.869%  0.574* - 1.275  -0.421* -0.784  -0.289%  3.959% . 0.746  0.143 -0.712 . .1137
-4 4.169% -0.051  0.718 - 0.463* -0.789  -0.115  3.030% 0.684  0.446 . -0.516 = ..1934
1979-1  4.496% - -0.446 - 0.568 - 0.419  -0.937  0.032 ~ 2.998%  0.275 = 0.883 ' -0.457  .4157
-2 4.388%  -0.814-  0.401  0.561 . -0.933  0.125 . 2.922* - 0.294  1.189 | -0.482 .8218.
-3 5.280% - -0.028  0.272. . 0.046 -0.733 ~ 0.002 - 3.105*  0.697 . 0.420 | -0.436 . .6420
-4 4.097%*  0.100  0.373  -0.320 = -0.076 . 0.077 . 1.722* . 1.063 = 0.619 _  0.273 L1845
©1980-1  0.23&  0.590%  0.116  -0.420°  1.152  -0.485  1.670  1.717%  0.044  0.19%  .8078 -
-2 5.557%  0.354  -0.447 - -0.027  -0.080 ~ 0.339*  0.899°  3.103*  0.246 - 0.374  .5122
-3 5.332% . 0.617% -0.650 . 0.354  0.203 . 0.100  1.448 . 3.001* = 0.183  -0.122 . .  .6574

-4 -1.355 1.M17%  0.402 -0.683  1.123 . -0.545%  1.648  2.320% -0.577  0.603 = 3.0628

1981-1 ".-9.875 0.954* - -1.040°  -0.143 3.069  -0.978% . 1.453 3.479% . -1.220 - 0.503 19.5923*
-2 -7.508 - 1.551* 0.081 ~0.447 1.875 -0.775% 1.957% . 3.074* -1.387 0.785 14.9958%

" -3 -26.722%  -2.381* | -5.598 -0.032 5.057 0.696 -2.207* 4.350% . 0.525 " 3.114%  57.4774%
© -4 -20.475* © -1.613* -5.113 1.560 6.540 -0.615 <1.314 7.482%  -0.496. - 0.661 . 44.0585%

1982-1 -11.533%  0.537  -2.211 . 0.396  3.866  -0.906*  1.035  4.883* -1.442 0,386 23.4302%
-2 -5.608 - 1.073*  -1.246  0.008  2.306  -0.565%  1.571 . 4.414*  -1.457 O 0.473  11.4545 - -
-3 5.329 - 0.211. -0.067 ~ .0.561 .  =0.757 - 0.567* ~ 0.332  3.714*  0.574  0.472 A7

-4 1.763 -0.040  -0.429  © 2.146%  1.117  -0.045  -0.052  3.996*  0.798  -0.247  .0001
1983-1 6.860 - 0.93&  -0.021  2.516%*  -0.112 -0.216  0.572 . 3.881% - 0.930  -0.277 .0003

©-2°.10.786 . 1.812* -1.126 1.956* 0.006 0.199 1.761 . 4.525% 0.321 -0.491 . 1.2718
-3 ~.8.254 . 1.618%.:. -2.057. . ..2:330* 1.114 -0.009 2.074% - 6.434% -0.228 - -0.682 - -~ 2.5122
-4 9.415 ° 1.650*  -1.616 . 1.835*  0.292 0.151 1.891 . 5.477* -0.059 =0.462 2.0246

1984-1 . 8.883 A.577*%  -1.669 : 1.758*  0.253 0.172 1.872 . .5.605%  -0.142  -0.413 2.1546
-2 . 7.155  1.404* . -0.846 1.906* © -1.163 ~~ 0.522*  1.959 - 5.467*  -0.175 -0.512 - .1.3138
$-3.-7.282 0.809 . -3.765. 4.612* 5.035 -0.598 :1.852 - 11.808*  -1.481 -0.989 -11.8016
-4 8.602 1.449% - -1.976 1.180* ° 0.450 0.146 1.690 5.306%  -0.209  -0.166 2.6077

1985-1  9.403 1.383*  -0.453° . 2.092* = -0.484 0.268  0.938  4.356¢  0.661  -0.226 5474
© -2 8.508  1.428%  -0.012  2.969%  -0.157 = 0.135  0.567 - 3.941*  1.136 - -0.393 ° .0000




‘7A11 of the substltutlon relatlons here show at least some 51gn1f-‘f}_'

1cance, w1th om-—the elast1c1ty of - substltutlon between sav1ngs

ldep051ts and tlme depos;ts—-exhlbltlng a partlcularly well-:““
N

‘;deflned relatlon. The substltutlon elast1c1t1es also are. often

';well 1n excess of un1ty,_show1ng relatlvely strong substltutlon

1n those -cases. The expendlture elast1c1t1es 1n the table,c?77
"though are not nearly as satlsfylng in v1ew of a few cases of

'“statlstlcally significant negatlve numbers as well as the lack ofiﬁ

\ .
any 51gn1flcance for the - expendlture elastlc1t1es for A4 the.

'1comp051te consumptlon good. .___*' f- . j"wﬂ
, . o L D
One way of gatherlng ‘in the. 1nformatlon 1n Table (2) As to
calculate the elast1c1t1es at’ ‘the p01nt of the means, thlS

'b;producesﬁthemfollDWLng:estlmates1j{

~ Table 3 :
Elast1c1t1es at the: Mean z
_Fourier Model (33 ‘Parameters)

Income = Al A2 - A3 A4

A1 .994 --3.838

A2 ,2.796_:’4;396V: -6.760

A3 .399  .474 439 =720

A4 L1330 -.194 342 .140  -.348

fThis*is.aﬁsetVOf results~at only'one.data“point’oof course,'and-

‘.certalnly does not capture the varlablllty 1n Table (2),'but the

gpresence of substltutablllty among the f1nanc1al}assets and the 4,ﬁ,7i*

‘fnegatlve own—rates of substltutlon for the same assets at the

| .
:mean.lsAreassurlng, On the other hand no real comfort can be.

LA
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~gained from the results for A4, which are not well-determined.

While the calculation just given ruthléssly’éuppresses the:'
interesting infbrmation in Table (2), it does affbrd auquickb.
compariSon.with'the'popular translog model, Which.is:eStimatedjat §
a single pcint. For the same set of data, and estimatihg trans- |
légvshare'équétions, the comparable elasticities (at thé>point'of'

approximation) are given in Table (4).
} -

, Table 4 ‘
Estimated Elasticities
Translog Model

Income AL A2 A3 A4
a1 .ess -1.141
A2 .865  .766  ~-.474
A3 1.450  .023 .14  -.196
a4 822 .636  -.661 .136 . -.393

1These‘again show own-elasticities of substitution'that are

negative for’ail four assets, and a set of reasbnable éxpenditure
elastiéities;lfhe elasticity of .822‘for A4, the composite
consumption gdod,'is particulérly notable. The‘financial éséefs;
further, demonstraté'substitutabiiity, as did the Fourier whén;
that ﬁas estimated at the point of the means. |
fTable’(ﬁj also presents:a,column labelled‘"eigenvaluesﬁ‘and

a column where the letter "F" has been set against certain data”

'points} These reflect several efforts made to determine whether

 there was model failure at any points. Three things were done in’

this respect. First, it was verified that each of the prédicted ’



';“were checked for cases in Wthh the value ef thls parameter was e

:'51gn1flcant1y pos1t1Ve, for a t-value greater _than 2 there were':

. {) v 1

f_fflve such cases, -as marked with an F. Flnally, the elgenvalues Col i
v;assoc1ated W1th the matrix of Allen elastlcltles ef substltutlon_ftf§;~

 (BES) were ‘examined at each point for evidence of large positive
) Valmes{gm.Thedlast”celumn ef thedtable inés\ﬁhé valﬁeseaf-thehi

‘_ilargest e1genvalues for the AES at each pclnt,"Byré éimple““u;
lhqtest the Yalues marked w1th an aster;gk produced elgenvalues

. &lgalﬁlcantlg_qg t =3 than zero., Thls, too, weuld Lndlcate model
:fallure..".' :

What is ev1dent 1mmed1ately is that the data polnts at whlchF rh’f

relatlvely larqe elastlc;tles are produced are these that also

‘tend to show 51gns of model fall o To attempt to get a grlp on:T”

’.ihthe s1tuat10n, beth a flner apprex;matlon, wrth results llsted 1n;]fﬁf”

"I_;Tables (5) and (6): and many 1esser approxlmatlons were. attempted ffft{

. The lesser>approx1matrons generally—elther falled to‘converge or: 1fr?5’

7lfurther.e For a sllghtly larger medel there were 37“parameters

v[1ntmrest1ng case: and the results are»glven Ln Table (5)




‘Income and Substitution

Table 5
Elasticites (37 Parameter Model)

Eigenvalues

2.288*

: s12 13 14 23 s24 $34 E1 E2 E3 E4
1970-1  4.939% _ 0.362 1.664 5.815% _ 0.128 0.550 2.495%  -3.743%  2.951%  1.362 .0003
-2 4.642*  0.358 1.641 6.132*  0.292  '0.540 2.900%  -4.769%  3.843*  1.402 -.0001"
.3 3.256%  0.307  0.900  5.023*  0.407 . 0.664  -2.092%  -3.252* . 3.165*  1.126 . .-.0003
% 2.711%  0.477 - 0.668 © 3.938% - 0.423  0.773%  1.873.  -2.135%*  2.470%  0.955  -.0005
1971-1  2.147% . 0.466.  0.656 . . 2.549* -~ 0.580 . 1.124* < 1.709 -1.637 1.664  1.504 .0000 -
-2 1.164 0 0.176 0.031 2.367%  0.457  0.836*  1.092 -0.624 1.99* = 0.922 -.0004
-3 0.789  0.058  -0.144 2.087*  0.358 = 0.644*  0.762 0.395 1.893*  0.589.  -.0002
4 0.747  -0.028  -0.001 1.666*  0.344 -~ 0.710% 0.722 0.593  1.527 = 0.919 0299 -
1972-1  0.846 ~ -0.018 = -0.045 1.759*  0.417 . 0.903* . 0.882 -0.338 1.650 1.248 -.0149
-2 0.350  -0.211 - -0.239 1.399%  0.208  0.634*  0.492 0.654 1.659 0.920 . .4546
-3 . 0.100  -0.376  -0.257 1.151%*  0.017  0.476* = 0.222 1.426 1.530 0.813 9451
-4 0,190 -0.447 - 0.029  0.909% --0.169 . 0.418% - 0.190 1.888%  1.102 - 1.049 .5886
1973-1  -0.445 -0.642* -0.292 ~  0.979*  -0.326  0.137  -0.353 2.728* . 1.583  0.280  2.0165
-2 0.693 ~-0.316  0.809 - 0.827% -0.567  0.245 0.288  2.942*  0.415 0.918 .0395
-3 - 0.917  -0.062 1.450%* - 0.897* -1.079 -0.304* -0.038 4.143*  0.318  -0.389 - 1.1263
<4 2.262%  0.069 . 2.416% . 0.820% -1.536* -0.252*  0.358 4.319% -0.380  -0.013 . .6501
1974-1 . 5.477%  0.052 4.766%  0.075  -2.330* = 0.013 0.446  “3.134* -0.697 = 0.741 -.0004
‘ -2 1.2711 - 0.159 1.096 1.285% = -0.866 -0.116 - -0.081 4.710* - 0.523 - -0.755. - .3695
-3 -0.315 -0.527 . -0.790 - 1.313*  0.540  0.016  -1.423 4.360% . 1.749%  -1.518 = 2.2776
-4 2.108% 0.438*  1.229* - 1.552* -0.619  0.021 0.623 . 4.151% 0,402  -0.283 -.0004
1975-1 - - 0.214  0.036  -0.387 1.591* -0.346  0.098 - 0.058 2.436%  1.897% - -0.536 4586
-2 -0.621 -0.650 . -0.905  1.347*  0.500 -0.053  -0.680 2.300%  2.412*  -0.787  3.0735
“.3 -0.579 -0.489  -0.721  1.270*  0.290  0.567  -0.672 . 2.663*  2.263* -0.847  2.6010
"6 -0.904 -0.803  -0.865 1.198%  0.281 -0.090  -1.034.  2.684*  2.427%  -0.961  3.6691
1976-1 -0.886 -0.765 ~ -0.835  1.186*  0.192 -0.069  -0.933 2.537* - 2.465* -0.839  3.5360
-2 -0.747 -0.583  -0.642 1.130%  0.004 -0.048  -0.710 2.576% - 2.294*  -0.662 2.7500
-3 <0.627 -0.470. - -0.455 1.055% -0.147 -0.057  -0.538 = 2.655% - 2.118% -0.497  2.1406
-4 -0.282 -0.285  -0.060 0.909* -0.357  -0.060 . -0.143 2.782* - 1.638  -0.077 .9996
1977-1- " -0.610  -0.529%  -0,270 0.882% - -0.377 -0.120  -0.447 - 2.757%  1.881*. -0.155 2.0286
C-2 -0.424  -0.414% - -0.130 0.844*  -0.401 -0.099  -0.250  ~ 2.751%  1.694* -0.003 1.4652
-3 0.206 -0.143 0.454 0.707* -0.531 -0.054 0.262 2.854* - 0.970 0.422 .6396
-4 0.156 -0.197  0.540 0.662* -0.633* -0.120 0.186 3.073* © 0.872 0.381 .9329
1978-1 -0.299  -0.380*  0.186 0.776*  -0.583 -0.171  -0.186 3.147% 1,335 0.036 1.4276
-2 -0.257 -0.304 0.199*  0.844* -0.553 -0.158  -0.188 3,217 1.377 -0.132 1.2616
-3 2.280%  0.192 2.377%  0.636%  -1.242* -0.142 0.733 3.649% -0.451 0.473 .0516
-4 -3.998% 0.026  3.633*  0.652% -2.306* -0.292%  0.262 = = 4.482*  -0.715 - -0.059 ' .6147
1979-1 - 6.338% -0.156 = 4,747*  0.315-  -3.204* -0.114 0.025 4.510% ~ -0.548 0.039 .2932
-2 7.235% -0.150  5,031* . 0.092  -3.361% -0.025 0.050 4.312%  -0.395 0.133 .2318
-3 6.A73* 0.357  4.542% ~ 0.506  -2.783% -0.457*  0.488° 4.821%  -0.572  -0.402 .3754
-4 8.987% 0.056  6.236* -0.140  -5.321% -0.215  -0.383 5.120%  -0.180  --0.545 1.9246
1980-1  11.070% -0.144 7.721%*  -0.961% - -7.565% 0.003  -0.832 4.989%  0.423  -0.422 . 3.9090
-2 7.825% 0.891%  3.520%  1.281*  -3.733* -0.166 .- 0.355 6.115%  -0.213  -0.789 L4840
-3 5.496%  0.956%  2,680%  1.537% . -1.996% -0.292*% © 0.646 . -5.685* -0.165  -0.842 ~  .0003
-4 11.702*  0.136  8.064* -0.856% -8.606 -0.100 . -0.475 4.820% - 0.479 . -0.537 . 4.6908
1981-1  11.524* - -0.221 8.032%  -0.517 ~  -8.766* -0.050  -0.413 - 5.022% = 0.254  -0.375 4.1378
-2 11.876* 0.123  8.461* -0.700  -9.258* -0.156  -0.117 4.465* 0.537  -0.570  4.8282
-3 10.380 -0.954 7.219%  2.202%  -7.848* 0.034  -0.458 7.382%  -1.481  -0.247 - 2.1773
-4 12,417 - -0.681 6.133*  1.235  -8.100* 0.290 ~  -0.030 6.214* -0.998 < 0.357 1.5089
1982-1  12.623* -0.303 7.089% - -0.234  -8.713% - 0.061 - -0.062 4.876* 0.18 - -0.053  3.1960
-2 13.895% -0.043 6.899% -0.594  -9.121* 0.036 0.162 4.229*  0.616  -0.092  3.6183
-3 6.478% ' 1.098% . 1.994%  1.522%  -3.206% 0.272 0.5M 5.550%  0.067 - -0.647 - ..2377.
-4 1.636 - 0.410  -0,112 1.485% - 70.235  0.077  -0.305 = 4.676*  1.032 . -1.151 - .0004
1983-1 = 7.206% . 0.873 1,565%  3.710% - -1.598 . 0.136 - .. 1.628 = - 2.772% ~ 0.383 ~ 0.047.  -.0002
-2 2.161% 1.134% | 5.158% | 3.243%  -7.410% 0.632* 3.558%  -0.109  -0.322 0.969 -.0001
-3 31.882%  0.968  6.477*  1.270  -10.658* 0.944*  3.854*  -1.638.  -0.409 1.538 .0001
-4 27.188% 0.922% . 5,538%  2.201% ~ -9.207% - 0.735% ' 3.224* - :0.204- = -0.238 1.156 .0001
1984-1  26.580% ~ 0.867*  5.430%*  2.012* -9.385% 0.704*  3.024* .~ .0.016 - -0.154 - 1.100 - - -.0001
-2 23.570%  0.922*  5.332% . 1.609%° :9.569% 0.611* ~2.836*  -0.103 . 0.181 0.797 - .0001
-3 26.633* 0.373 6.489%  -0.446  -11.466* 0.915*  2.682* . -0.916  -0.078 1.680 1.6057
-4 23.526% . 0.765% - 4.802% . 2.015% = -8.206% 0.544*  2.479* 1.453  -0.099 0.863 -.0268
1985-1  13.797% = 0.720%  2.876%  4.590* - -4.554% 0.428  1.815 2.840% - 0.064 0.558 -.0005
-2 10.689* 0.616 5.044* -2.951%  0.355 1.739 2.191* 0.277 0.572 '

-.0005
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7Here we f1nd a con51derably larger number of s1gn1f1cant elastlcé 3

;1t1es than 1n Table (2): they are agaln 1nd1catedoby asterlsks.
:The substitution relatlons deflned between Al and- A3 and A2 and
‘A3 also appear'to be well-deflned Agaln, in Table (6) we look
. at the values of the elastlcltles estimated at the mean, These

show substltutlon among the flnanc1al assets, as dld,Tables,(3y

and'(4); on,the other hand, ‘the income elastlcities’are,soﬁeWhathf

vhlessobelieVable?

Table 6
Elasticities at the Mean:
Fourler Model (37 Parameters) .

Income\ a1l a2z A3 A

Al .873 -7.874
A2 4.709  4.181  -4.623 |
A3 .003 1.691 .738  =1.441

A4 -1.219 2.754 -1.627  -.540  -.868

’rfhe Composite consnmptlon_oonnodity.(A4),»fnrther, continneSIto
prodnce-unexpected'results. o N |

| As before, the»predicted“shares‘were”examined‘as were the
dlagonals of the AES (for 51gn1f1cantly p051t1ve own—substltutlon
elastlcltles); there were no! violations. Fdrther,’lnbtheslast =
-_column, the largest_elgenvalues.obtalned from_the‘AES+matrix,are‘
‘?relatiVely small.and'never, inefact, significantlY’differentlﬁrom

Zero,by~a simple.t4test._dwhat,could well bewa:problem,bhowevérlv

is theievidence of'abpoorervfit;(onIY’eightrofb37 parameterS'were

'.bSiQnificant) along‘withflargeraoscillations_in the;elastiCitiesw~

>



21

over tiﬁe.' The latter is what might be antiéipated frdm~an-
- overfitting of the model,’alﬁhough, as noted, there only seemed
to be a narrow range'(at a fairly high level of paraﬁeterizétion)-
‘where the Fourier modei wdrked satisfactorily. InAany cése, |
“while iarger models were attempted, the osciilatioﬁé:df thé‘
élasticities incréésed_dfamatically,_renderingbfurther efforts in -
that direction pointless.9

‘'The issue here, in any case, is whether one can ciaim that
the elasticities of.éubstitution among financiél aésets vary |
"significantly over the sample period. It can be_argued'that thié
is a valid claim;‘on the whole, partly because of the actual
'patternsy(to be discussed in a moment) and partly on the basis of
other tests on different configurations of the'same_éfzother data
(Ewis and Fisher (1985), Klonicki (1988), Fisher (1989)). 1In all
QUCh,runs; the elasticities have vafied over time, with thé |
lafgesf variations comiﬁgbat or near cyclical turning‘péints. As
- we shali see, this is‘what is shown hereL as:well,'so>we Vill

proceed with an interpretation of the results.
8. INTERPRETATION OF RESULTS

The results of the study of the data‘by’Varian’s NQﬁPAR“pro-:
7 cedure establish that the Federal ReserVe‘has‘hdt construéted its
aggregatés from those pfimaryientitiesvthat can be shown to be
~the result of a démand exerciée'on the part of the retail users
of monetary ser&iceé. That is, M1, etc., do not satisfy’tﬁe Gen-

eral Axiom bf*Revealéd'Preferencez(as‘diSCussed>by swofford and

i
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Whitney»(1987)), while an alternative collection, urifortunately

" not separéble from consumer spending, does. Whilevthé_N@NPAR'

procedure used for this purpose may well be setting too high a

standard>for separability, this result may be correct; if so, it

provides one explanation why money demand functions have not

performed adequately in recent years. This is not the contribu=

tion of the current paper, of course, but provides the starting

point for a further dissection, in
recommended in the eérlier work of
of the official agqregates;

‘ The detailed results.frém the

model provide a perspective on the

money-demand functions to forecast.

this case employing the data

Swofford and Whitney instead

application 6f the F@urier

inability of conventional

effectively; most of thesstdfy e

is contained in Figures (1) and (2). In Figure (1) we exhibit

the time series of substitution elasticities among the monetary .

quantities taken from Table (5), and in Figure (2) that of their

income elasticities_from the same table.
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These numbers are highly variable, especially in and around the
“recessions during the period (and through the 1980s). One direct
implication is that monetary policy may well be improved signifi-
cantly if money demand is modelled in a way that permits inter-
nalizétion.of this variation, as with a systéﬁ of demand equa-
tions featuring variable elasticities of substitution over time;'
Anbtherris that linear, nonintegrable money demand modelé may
wéll_be at a disadvantage in the face of fluctuating elastici;
ties, since there is no direct way to capture their influence
inherent in these models. The ultimate confrontation is empiri-
"cal, of course; this is not the task of the current study.

Additional questions arise because of the apparent non-
'separability of financial asset-holding from éonsumption. In
particular; this non-separability, if it should hold up in other
vtests,,introduces an element of risk inté a monetary policy that
relies on the construction of purely financial measufes of money—v
-ness (such as is invariably the official practice). 1In particu-
lar, the relations between financial assets and the composite
Consumption commodity (A4) are often apparently quite close, as
Table (5) shows. Furthermore, while Al and A4 may well be .
‘substitutes in these tests, A2/A4 and A3/A4 are (sighificant)
compléments at times (and at the mean). 1In additioh, the same
cyclically instability in the parameters shows up in these
numbers. Broadening the index to include consumption is really
not a feasible policy alternafive, at least if the purpose of

such a policy is to fine-tune real activity, partly because the
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.spendlng numbers ‘are only avallable quarterly and partly because:‘
,the model would be very hard to pin down._ Nevertheless, redefln-

“"1ng the ba51c data--and f1ne tunlng the notlon of user costs-;

employed~1n such‘studles——mlght well provlde-an avenueffor L

. 1mprovement 1n the conduct of monetary pollcy, although current
‘ off1c1a1 practlce in the United States appears to be to ‘move away'

from such calculatlons. ThlS'lS not really a satlsfactory way to

leave the subject, but it is, formally, as far as the results of

this study:appear tovtake'us.g
9. CONCLUSICNSv'

It ‘is 1mportant flrst to note that the model fltted in

thlS paper was never totally satlsfactory and that we were forced

_to balance concerns about the goodness of f1t w1th the poss1ble
‘danger of overflttlng the model. Even so, the c1a1m can be made

'that there is 51gn1flcant volatlllty 1n all of the ba51c substl—;

tutlon and 1ncome elast1c1t1es among the monetary quantltles and_,t

‘that the cycllcal sen51t1v1ty of these numbers 1s espec1a11y
»:n_obv1ous.' It is poss1bly sufflclent to argue that relatlve prlce'.fltﬁ
3 ~changes among the f1nanc1al assets (and consumptlon) are large

_enough to undermlne the usual approaches to monetary aggregatlon,_f]ﬁ

b‘but even so, the sw1ngs in the elast1c1t1es of substltutlon -

estlmated here suggest that the poor performance of money demand

‘equatlons may also be produced by 1nappropr1ate funct1onal forms
vqulte apart from any other ways thls can be achleved (such as.

u31ng subsets of non-separable collectlons of assets) , DlVlsra'



’lnumbers of the entlre set of- flnan01a1 assets used here would
‘certarnly 1nternallze much of the dlver51ty, but there -are Stlll

'questlons of functlonal form (of the demand for money) and ﬂftitfj3f7ih*!“

-5problems because of the pos51ble v1olatlon of the assumptlon °f‘?€f;p]?jﬂ~h
»hthe Separablllty of flnan01al assets from consumer goodsl ~EvenA;

btfthe off1c1al DlVlSla numbers once supplled by the Federal Reservehre‘
;are Vulnerable to these concerns, 1f only because the use of thevlﬂ:f

f5D1v1s13 does not solve ‘the problem of an 1ncorrect selectlon of

:assets from the p01nt of v1ew of consumer theery. vInmany case;

o these results, taken together, prov1de a p0551ble explanatlon of

' *one 1mportant aspect of the stablllty puzzles that have domlnated'

jthe money-demand llterature for: the past dozen—odd years.;:;
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2. The orlglnal varlables were supplled by the Federal Reserve

. capita real form (where the latter is achleved by deflatlon w1th

the data.

‘substitution; the latter are calculated using Diewert's_method

(1974) .
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Footnotes
1. I w1sh to thank the referees and an. ass001ate edltor of: thlS

journal for thelr helpful comments on .an: earller draft of thls

paper.

and appear in several publlcatlons by Farr and Johnson (l985a,

1985b) In th1s study the monetary data are employed in p

the.CPI). SD represents savings dep051ts in commerc1al banks,
S&Ls, mutual savings banks, and credit unlons, whlle STD repre- . !

sents the small time dep051ts of the same 1nst1tutlons OCD is

,other checkable dep051ts and includes NOW .accounts. See Swofford

and Whltney's_two papers for more details on the constructlon,of

3. Note that the user cost is not an arbltrary opportunlty cost

but a theoretlcally—lnsplred concept that can be derlved from an

,1ntertemporal optlmlzatlon problem with money, consumer goods,

"lelsure, and bonds 1n it. See Barnett-(1978 .1981).Q

4. To go from Equatlon (4) to Equation (5), let a@ = nm,

aj, = uy, + iwy,,, and aqa = Uy - iwﬁ for q = 1,‘..., A and 3 =1,

, : S : o
coey Jo Here 1 1s the 1mag1nary unlt. L L . .‘”i
I

5. The Fourier procedure in the SAS library was employed.f It

 generates income and price elasticities and the elasticities of




"fquantlty is 98 hours less average weekly hours worked durlng the;

6. ’hAsﬂdiscussed'in SWoffOrd and'whitney (1987;*l9§8),'the data‘p”"
| were prepared~a5‘folIOWSﬁ. Each monetary asset 1s deflated by the‘
‘consumer prlce 1ndex for urban areas.' OoCD 1ncludes super NOW ,afl“'hﬂaﬁ

accounts. Each user cost is def1ned as above.7 For lelsure, theff

o

,quarter (tlmes 52). The wage rate measures the opportunlty costt:

uof time@ The'consumptlon.flgures are taken from‘Department of--v'

Commerce data;that also‘providesithedimplicit‘deflator for:each;

Hcategoryv A io percent depreciation'rate‘is used-infcalculating'

“the one-perlod holding cost of a durable good.

‘7; The Fourler model was estlmated on the collectlon {Al A2

A3}, but the results proved unsatlsfactory 1n terms of goodness
vof f1t parameters. |

l'pé.; The AES should be negatlve semi- deflnlte.'

:-‘9.ﬁ Two other versions of the test. were attempted In one,.a:d: X
_ldlfferent set of assets, ‘not 1nvolv1ng t1me depos1ts[ was aggre—ffj”fﬁlx

o gated 1nto Al, ..., A4 u51ng 51mple sum: aggregatlon.:'Tn'af‘

'second 1nvolv1ng the same entities that appear in the present
study,_thls aggregatlon was effected us1ng a D1V151a 1ndex for LV?

ﬂquantltles and (as suggested by Barnett (1987)), Flsher's "factor

N prlce reversal theorem" to back out the 1mp11c1t user. cost 1ndex d

for each observation. Both tests were reasonably well determlned

T i L e T T

e»and both show roughly the same pattern underscored 1n thls paper., v“






