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ABSTRACT

The rational expectations hypothesis prescnts the challenge that
estimates of permsment income should be caleulated from the statistical
expectation of such income. This study reports on basic research under-
taken on this proposition as it applies to the demand for money, a rela-
tion generally considered to be a function of permanent income. Data on
735 bouseholds from a natiomal sample of the U.5. reveals that consumers
teduce their demsnd deposits in rtspnns; to an increase io lifetime
wealth. The data also reveals that households do not exhibit money

management behavior comsistent with full information.
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1. TIRTROERICETCRT

The form of the demand for money function most comamcmly used in
macroeconomic analysis is one where current memey balances are functions
of current and lagged values of income and lagged walues of momey balancee
themgelves. Such a form is always justified az the result of some non=
instantaneous adjustment by some of the variables to changes in economic

conditions.

The use of the Koyck transformation in conjunction with the assump-
tiom of adaptive adjustment to desired and/or "“permanent" quanticies
particularly for income and money balances is the standard proceduore
by which the appearance of lagged wvalues in the demand for momey function
ig justified. Economic agents are assumed to be umable to achieve their
degired money balances except gradually or they gear the money balances
they hold to their "permanent income", an estimate that iz formed
adaptively from current and past values of fir i {For particular
examples see Feige [1967], Aamburger [1966], and pages 1ﬁ2;1ﬁ5 in Laidler

13771.)

The issue of rational expectations arises from the need to esti-

mate these unchserved “desired” or "permanent” quantities.

The Tational expectatioms hypothesis, first studied by lMuth [1960],
presents the challenge that if permanent income is indeed the pxpected
value of income that will be received over the housghold's lifetime them

such a statistical expectacion should be carried out over the actual




income process of the household. Muth showed that the uge of adaptive
expectations to estimate permanent income is at best an approximate

exneptl when the troe income process is of a very special form.

This study estimates a demand for money function for households
as function of permanent income where the permanent income estimate does

not require such a restricted income process.

Such a procedure is carried out by first determining the actual
form of the income process and then jointly estimating the parameters
of the two equation system consisting of the demand for money equation
and the income process by meximum likelihood. Annumal panel data ffan
735 households gathered by the Michigan Survey Research Center from
1967-1970 was wsed in this study. 'Honey' for this study was the demand
deposit holdings of these households and 'income’ was their disposable

income .,

The methodology is an application of the technigues and a slighp

generalization of the model deweloned by Dall and Mishkin in {19304 in

their study of permanent income and household consumption.

The gignificamce of this study originates from its application
of rational expectations to the estimate of permanent income (an admit-
tedly entrenched concept in the demand for money) snd from its use of
household data.tn test these two hypotheses (which, while typically

applied to aggregate data, are hypotheses about individual behavior).



The response hy consumers to increases in permanent income turns
out to be negative - a relatively unkaown result. Less wealthy consumers
have a large nmegative response. Wealthier consumers have a response not
significantly different from zero. Consumers secem to be hoarding more
than transactions balameces in their demand deposits. As an asset balance
however consumers seem to consider demand deposits as an inferior good.
That this negative response is unknown brings inte question the identi-

fication properties of aggregate demand for money equations.

an implication of the rational expectations hypothesiz is that
if indeed the consumer aggressively adjusts his money balances to his
current economic sSituation at all points in time then all chanpes in
money balances are a functiom solely of curreat period inmovations to
bis Information set. This means that innovations to income of the
previous year should exhibit & zero cozfficient. This implication is
not supported im the data violating the full implications of rational

expectations.

All these results are significant at the 1% level and can only
be desmed “poor’ in the sense that it is & demand for money study that
does not fully confirm results of previous stodies. The novelty of the
results, however, poses & challenge to the microeconcmic foundations of

demand for somey fumctions.

The next gection develops the eztimating sodel snd explaing the
nature of the data wsed. Section 3 reporis the results. Section 4

explores the Inzights iote bDousehold behavior that has been revealed




by this study.

2. THE ESTIMATING HODEL AND THE DATA

The methodology used in this paper implements the sugpestions
made by Muth in Sections 3 and & in his 1960 paper. (Details of an
optimization based money demand as & function of permsnent income are

found in Hontes [1981] =nd beyond the scope of this empirical report.)

As Muth suggested, let us specify the income process to be com—
rposed of a permanent compoment ‘and a transitory component. The perma-
nent component, ?% for "lifetime income”, is not the same quantity as
"permanent income” which is lifetime income plus the anmuity value of

transitory income - but the Tesponse of money hnldingﬁ to lifetime

income will be equal to its response to permanent income.

To be fully comsistent with the spirit of the approach, the
identification (in the Box-Jenkins sense) of the actual income process

ghould be an empirical matter, guided by theoretical. consideratioms.

T F%; estimation purposes, Hall and Mishkin [1980] suﬁgest éhe
falipuigg 2 prieri guidelipes. Thiok of the household's obgerved real
income at time © as the sum of three components. The fiist cumﬁnuent,
¥. is dEterminiétic. For most households this cﬂupaneﬁt wﬁuld rise
systematically wich age until just before Eetirenent then fali rapidly.
The deterministic component represents an empirical extension of Muth's

":sﬁgggated model where only purely stochastic influences were considered.




The second component, ].rIL'.’, fluctates with changes in the house-
hold's lifetime prospects. Permanent champges in family characteristics
are captured by this compopent. A natural specification 1s a random

wallc:
?L = I' F
£ - Y-l R (2<1)

L - - r r - 2’
where e, is independently distributed with mean zere and variance o..

In order to apply maximm likelihood estimarien, we assume that £ 1s
normally distributed. Elements that can be foreseen are captured by
the deterministic component. Only truly unforeseen permanent changes

are stochastic.

The third component, y§, fluctuates with transitory influences.
Preliminary studies revealed the appropriateness of a white noise
gpecification for this prnceés;

¥ = - (2.2)

L !

where n_ ig an independent, normal random variable with mean zerp and

” 2 . 2
variance o Efforts to fit a more elaborate income process, such as

n*
an AR(l), were hampered by the fact that only three first differences

in the income data were available so that only three comvariances could
be wsed for identification: the contemporanecus variance, and the cova-

riances of lag onz and Two.

The tramsitory component iz distinguished from the permanent

_ component only in that transitory changes take time to make presence




felt while permement changes are immad&atﬂl? refleceed in the daca
(the coefficient of lagged lifetime is ome). Under this view, the-
implicit permanent income processes fitted upder adaptive expecta— -

‘tions would actually be classed as tranaitory influences.

Total observed real income, 7., is therefore:

P ¥ & Jp F yE. (2.3)

Let ) denote the purely stochastic elements of income. Then
o F:ig _+-|:'1I|.E i . {1'#]

Let _St denote the amount of asssts other than money a house—
hold osms at period t. Before any theoretical reztrictionsg, the actual
stock of money maincained by th%fhEQEéqﬁld, ﬂt will be a function nfl

income and its other assets;

2

= = B ] . N . -
&, £t (F,, 7, y2s B.). (2:5)

Household characteristics induce 2 deterministic path on money

‘balances which we will denote as . It is convenient to use a linear

form for (2.5):

Lot @ gal B L
t t e T T Et i ;t{ﬁt Etj (2.8)




;, ﬂ;s and G, are

the propensities to hold money balances from lifetime income, transitory

where Et iz the deterministic path of other savings, o

income, and stochastic savings.

Let m. and 5, be the purely stochastic paths of money and other

savings respectively so that:

=i =T 8 =8 =% . C2-T)

¥ é {2.8)

HWe aszsume the consumer faces a %nosm and fixed interest rata

and that demand deposit holdings yield zero net interest. The eguation

of motion for savings net of money is:

8 L x = A
5 (1+r) f‘f"'t—l i Y1 % Ti-l =1 II:T::':-_-vl_m’lt—z}‘r (2.9

whers €, _y was consumption last peried. Substitutiom of (2.1, (Z2.2),

1
and (2.9) into (2.8) and taking first differences on momey balances

produces this expreasion:

, NP ] L
+ fof =a ;+ (MO ] ye . i2inh

- g¥ 5
* I{Hﬂtt Et—l; ¥t-1

{}+r}Et¢t

+ ()L - ] 8.,

{1+r)£t{ut_1 =W _a).




If wé used éhis last equation to test the permanent income hype-
thesis, our teat would viclate two assumptions im necclassical consumer
theory. Equation (2.19) indicates that information available in peried
t—1 such as ?E-i helps to determine wmomey balances in year €. Take;
literally, it states Ithat the change in money !:uf.lllances from year b-l1

to t is dependent on data from year t=1. Since by vear t,_nt

1 2%
presumably known, only the wvalue of =, needs to be chosen at this time.
That lagged information apart from m_y has predictive power on this
choice can only mean either or both of two things:

T2 % was not fully adjusted to all information kmown at t;

=1
or
2. mnot all information supposedly known in t-1 was actuslly

there.

The first possibility violates the patiqu of full equilibrium.
It is likely that mﬂneflya;aans are not fully adjusted to Equilihfiﬁm
at a.n],r particular puilnt in I::|.1:12  But continued disequilibrium either
represents some equilibrium of a sn%t or indicates naivete on thg part
of the consumer. There is also the empirical issue of errors in measure—
ment. This error is adjusted for 'in the estimation procedure. We hypo-
thesize that ocheserved changes in monew balances are the sum of the
wiedch

changes induced by the model plus a measurement error term, Vo

is independent and normally distributed with mean zero and variance

L

L=



The second possibility subverts our own notation and should be
quickly expunge.-:‘i except that it is fitting at this point to explain the
role of “rational expectatioms™ in the model. A fully informed consumer
is one who uses all rhe information available in year t-1 to form an
estipate of his permsnent income. Aoy other definition would be non=
operational, This information inmcludes the parsmeters of the model

contained in Equations (2.1), (2.2), (2.8) and (2.9).

Since systematic factors are presumably captured in the decermi-
cistic path of money balances,; the only issues in doubt have to do with
the stochastic elements of income. In year t-1, the best estimates of
permanent income would make full use of the knowledge of the model
after which the consumer adjusts the money balances he wants to main-
tain accordingly. When yvear t comes along, new information comes along
and consistent with the model a new estimate of permapent income must
be made. Since 2ll previous information would have been captured in
the level of m . only the new infurma:iﬁﬂ should be relevant to the

choice of =, apart from m itself. All other information would be

-1

redundant.

The rational expectations hypothesis ar this micro level only
clarifies the meaning of full information in & dynamic, sequentisl

decision context.

These considerations constrain the coefficients of the lagped
terms in (2.19) to zero. BDecause the coefficient of ¢, in {2.10)

murt be zero, :t must be zero as lomg as the rate of interest is not
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equal to -1. Since the consumer re-optimizes every pericd, last period
pericd's consumption does not provide informatiom for this period's
money balances. In the same way, last period’s savings are orthogomal

to this period's money balances.

A zero coefficient for s . alonz with ;t also impliez that

T
=1

must be zero. A zero coefficient for f%~1 implies that a3

equals ﬂ;, i.e., the regponse to parmsnent income is independent of

time.

That B

1 is zero means that oaly the current innowations in.

transitory income should influence money balances. In particunlar,
estimating permenent income by a weighted average of past ilncomes con-
tzadicts the principle of full inforsation.  If wmoney balances do mot
serve as a buffer for transitory fluctuvations in income, then the

dats should reveal thar B; is Zera,

These calculations save us the trouble of having to estimate
household savings other than money balances because the estimating

wquation new beccomes:

Am = a'e + &' + v - M (2.11)

where now the terms in v represent the measurement arrors on DOMeEy
balances in periods t and t-1. This equation together with Equatiom
{2.4) for income represents the hasic model used in this test of perma-

nent income.




2.1 TEST OF THE RATTOWAL EXPECTATIONS HYPOTHESIS

We would like to test the rational expectations assumption
directly (while still avoiding the need to estimate total household
savings). The simplest alternative assumption is that households manage
their money balance solely on the basis of their current income so that

when money is measured without error:

Tt 25 1 L2 A0
which implies:
&mt L = ﬁyc
2.13)
= e 3 t{nt £ r1'1:-~l1*'l

where k is the response of money balances to current income. The
current change in money balances is now deépendent on last year®s inno-

vation In transitory income, 0

e_j- <he chanpe in total income from

year t-1 to year t includes the change in transitory income from t-1
to t. If & household habitually pepgs its monev Balances on'the lewel
of 1ts current income then these balances sre gensitive to the tramai-
tory income of the previous pericd. Excess sepsitivity to current

income by a permanent income consumer violates rational ewpectations.

¥We agsume Chat each household exhibits some behavior of the Eype

in Equation (2.11) and some of the type of Equation (2.13).




N . i

i t ! —
m-t = fa 1:-': + B rﬁt} + {:Et + E{ﬂt nt—I}I {2-14}

¥

{a tele, + (B +|=:}r,1.: K.y

If we let

o (2.15)
g = B + k
I - =R
the est;matiug equation simplifies to:
.E.mt = I:tEt ol 1 T {2,167

t t=1

where o is the household's total respomse to inmovations in permanent
income, P the response to contemporary transitory income and v the

response to lagged transitory income.

242 -DUTA USED . : pacdi fyomure

some effort was put ionto integrating iutefest rates inta the
estimation. OCross section interest rates were calculated using the
state-by-state method of Feipe [1564].  These interest raees had negli=
gible effect on the first differenced money demand equation like (2.16)

and were not statiastically significant. These same interest rates are

used in the level resression reported in Tables 3 and 4. (See Hontes

[19817.)



The consumer durables study of the Hichigan Survey Research Center
agked congumers during the fivst guarter of the vears 1967, 1968 1969,
and 1970 what their incomes weére in the previous vear. and the size of

their current demsnd depozit Lalances at fhe “ine of the iotervies.

There are therefore four data points which orovide chres first diffe-

rences Lor both income 2nd demand deposits for eack consumer,

2.3 TIMIMG OF THNPORMATICH

e

Because of the timing of the data, it iz wot clear whtéﬂcr current
money balances are adjusted om the basis of previcus year' s income which
is fully known or the current year's income which is gradually being
revealed. T¢ account: for this ambiszuity, the wariable ¢ was defined
as the fraction of money balances that was managed on the basis of last
year & Income go that {I=-4) iz the fraction that was based oo this
year's income. In order to apply mawimum likelihsod, it is actually
asgumed that all households knmow ¢. The covariances of the model

a
under either interpretatiom are eguivalent.™

2.4 DATA EDITING

There were a total of 143% respondents to the panel stuady.
Because of missing values for either iacome or demand deposits 165 had
to be dropped. 'If-a househald raported zero demand deposits in all
vears, this household was dropped. Households that reported zero

demand deposits in any of the four vears comtribute an implied infinite
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percent change in their balances between the vears. when bzlances are
zero and those when they are positive which increages the sampling
variance considerably. The number of cases dropped becanse they had

sero demand deposits in any 7eBET was 431,

A check was also rua on the reasonebleness of the ligquid asset
balsnces reported. F:r‘.ftgufi.ju'e cages were dropped because they reported
'EiB:Ei'I.:I._g values for any of the three liguid assets: demand deposits, time
deposirs or bonds. An additional 26 cases were dropped becavse the
reported increase in their liquid asset balances between any two years.
was greater than the sum of disposable incowe net of housing peyments
(mortagaga or rent) and inheritance and the decrease in the valpe of
common stock osmed and the decrease in the value of the residence (if
there was a decrease). This criterion was & minimum guarantee that
none of the included respondents reported implicity negative liquid
agset balances in any year. The total remaining cases that was used

in thizs estimation was 735.

2.5 ESTIMATICHE OF DETERMINISTIC COMPONENIS

In order to provide the estimating model with only the stochastic
changes in money and income, we need to estimate the deterministic parts
of the income and the money balance processes and subtract these from
gctual observed valuoes. In the a:udylﬁf time series processes, the
deterministic compoments are frequently thought of as the mean of the

process. In our case; it is matural to suppose that the determimistic




paths are influenced by demcgraphic varisbles such as age, number of

children, and $o on. There is s8lso the issues of rhe downward eloping

schedule of money demand on intercst rates.

Regression estimates of the trend (see Appendix A) show little
deterministic influence. There was little difference in the results
between those which used these estimates for the deterministic path
and those which used the mean of the observation as the deterministic
path. Only those results which used the latter method are reported

here.

2.6 ESTIMATION BY MAXTIUM LIKELIHOOD
The full model consists of two equations:

ﬂmt = {I—¢}act + .1-m_-t+1

+ (I=ddm (2.17)
+ (1408 + évIn_

whrre there iz the data for the left-hand cbserved verisbiocsz for t=1. 3..

Hote that the basis of the estimating model is the individual

unit “through time so that the results actually reflocr the time-series
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behavior of households. Only the rare ava lability of the panel data

for this study permits the ¢stimation of this model.

The left-hand wariables of (2.17) provide the data variance-
covariance matrix. Estimates of the coefficients and variances are
obtained by maximizing the likelihood that the model in the right—hand
side of (2.17) provides the observed matrix mmder the gssumption of
normality. The full numerical meximization of the likeliheod fumction

is carried out by the moments program written by Broowyn Hall,

3. RESULTS

Estimation of the model provided some startling resules which

are exhibited in Table 1. The estimates imply the following:

-
1

The response of money balances to permanent income is negative.
A 5100 increase in permanent income is accompanied by a permanent

53 decrease in demand deposit balances.

2. Households exhibit a significant response To current transitory
income. Eighteen dollars ($18)-out of every $100 in transitory
income is temporarily maintained in checking accounts. The implied

wvalue of B' was estimated at 0.090 with a standard error of 0.02%.

The ratiomal expectations hypothesis is unsupported by the data.

dad

Lagged transitory income has a significant coefficient In the ¥y

egtimate: of —0.0%, Since the fractiom of total inocome kept in money
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(DR g Eas |
Lokl i |
[
1
Begults of Main Estimation i
1
Estinate
Parameter (Standard Error; Interpratation
a —0.031 Response to permanent income
(0.013)
g {.153 RBesponse to current trdmsitory|
i L | pha el ]
¥ -0.054 Fesponse to lagjed transitory
(0.037) incoms
& 3.551 Fraction of information about
{(0.062) income in year t+l available
in £ |
2 - . E, & 3
;8 163,081 Variance of ‘innovation” in
L - Al "
(55, 781) liferime income
{dollars squared)
2 2 B £
¥ 2789264 Variance of messuremgat SITor
{12.505) on money halsmcoes
2 T 25 5T - ] = 5
i 2BET, 504 Tariance of innevatlom 1n
: (279.254) transitory income
halances. - « - ig nogative vy by Bguation (2,15), it zeans that

honsoholds that <smare their coney Lalances solely accordind to
Fi

curTunt incowe kecp 59 out of every 5100 of such income in demand

Qenosits.

M1 of the sstisatos of coefficients ond varismcec ore signifi-

cant at the Yo lewad,
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= The very negativeness of the permanent income coefficient confirms
that asset motives instead of transactions mctives dominate the demand
for EDHE?qj Iransactions balances would be expected to increase
(though possibly fractiomally) with wealth. Tests of the impor-

tance of liquidity cemstraints are explained below.

3.1 SENSITIVITY TO SUB-POPULATIONS

Is it only the wealthier members of the populatiom that can
afford a reduction in their demand deposits when permanent income goes
up? Let the level of education be an instrumental wvarisble for wealth.
Hodel 3 was estimated separately for households where the head of the
household finished high school plus other vocational training only and
for those households where the head had at least some college credits,
with sub-populations of 331 and 404 respectively. (The cutoff was
chosen to have about £he same number of observations for each sub—

population.)

The estimates are given in Table 2, where Columm 1 is the previous
estimate for the whole sapple, Columm 2 are the estimates for the less
educated and Column 3 for the more educated. All the signs of the coef-
ficients from the whole sample are maintained in the subpopulations.
Except for 4, the amount of advance information, there are however
significant differences between the subpopulations on 'the sizes of the

coefficients.
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TARLE 2
Estimates on Subpopulaticons
{1) (2} (3
{ X =.031 =0.154 =0, K3
{3.013) {0.0313) {5.015)
B 0,183 | AT D0.110 |
, (0.929) (0.042) (0.045)
¢ 0.552 D525 0.529
I (0.063) {0.058) {0.112)
» ~0.094 =0.195 —0.068
(5.038) {0.050) (0.046)
GE 5163.4 530%.9 12790.4
; - (459.3) {685.8) (1577.4)
i ot .2 542.7 514.0
2 (12.5) (40,9) (28.1)
gt 2889, 4 5618.1 6274,
. (279.2) (615.7) (874.7)
|
| L ~19238.4 ~3269,7 ~11415.4
Y. of Obs 735 331 L0
Figpures in parentheszis are standard errors.
(1} Whole Sample
{2} Head of household high school grad or less in year 3
(3) Head of household with at least collepe credits in year 3

Eather than the wealthy, it iz the poor that can afford to
reduce their demand deposits when permanent income goes up. Their &

is a significant -0.158 while for the wealthy it is a small -0.003 and
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not significantly different from zaro.

The result seems to assert the idea that the poor households
tend to keep their savings "in the bank™ in low (even pegative) interest
eaIming assets. -AS wealth increases, other aveaues of investment open
up and households then tend to keep their deposits at a fixed lewvel
{& almost zero) when permanent income changes. A test of the robustness
of this liquidity constraint interpretation is reported in the next

saction.

3.2  JUSTIFICATION OF THE RESULTS

The two main results of (1) a negative permanent response to
lifetime income and {2) high sensitivity to tramsitory income are at
variance with the oral tradition in this field. The permanent income
elasticity is generally thought to be at least nnﬁ and previous studies
have generally showm little sensitivity of money balances to transitory
income measured as the residuesl from actusl income of adaptive permaneént

inCome .-

The first guestion to be answered is: how comparable is the
data set uged? To definitively answer the guestion T have estimated a

demand for money egquation of the conventiosal form.

The results are in Table 3 and 4. Thers is only one equation
reported in these two tables; the large nusber of explanatory variables

has necessitated breaking up the results inte two tables. Table 3
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TABLE 3

Cross-Section Regression = I

Dependent Variable - Log of Real Demand Deposits
“{First Part of Besults = Hest in Table &)

Explanatory Estimated Cosfficient
Variable {Standard Error)
The Constant Term ' =138 3%
{0.523)
Age of Head of Household 0.034%
(0.003)
Family Size ' 3. 127
(0.017)
Dy for Bond Owmership -0.110%
{1 if true) ¢0.055)
Dummy for Stock Ownexship QL 229%
(1 if true) (3.057)
Dussmy for Home Tsmership 0.007
{1 if true) {0.065)
Dy For MHapaperial Occupation 0.192%
{1 if supervisor, manager, or (0.062)
gelf-emploved)
Dummy for Wife in Labor Force -0.240%
{1 if true) (0.052)
Dummy for Urban Location —0.493%
{1 if live-in—city) (0.05&)
Dumzy for Expected Financial 0. 206%
Condition Next Year {G.077})
{1 if worse or mmcertain)
Dummy for Husband's Education G090
(1 if collepge graduate} (0.068)
Duemy - for Wife's Education . 218

(1 if collese graduate) {0.08T)

#5ignificant at the 5% level.
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reports the coefiicients of the purely demographic variables. Table &

has the coefficients of the variables that have macroeconomic sipnifi-

r:i@ru'u:m:-..f‘I
TABLE 4
Cross-Section Regression - II
Dependent Variable - Log of Real Demand Deposits
{Continuation of Results from Table 3)
Explanatary Estimated Coefficient
Variable {Standard Error)
Log of Charges on Demand =135
Depozsits : E (2.061)
Log of Interest on Time b 131
Deposits (0.229)
Log of Dividend Rate on -0.274
Savings and Loan Shares (0.210)
Log of Hate on J-Honth 0,174
Ireasury Bills (0.181)
Log of Real Disposable Income 0.636%
(D.057)
#*Significant at the 51 level.
| B =735 families for 4 years = 2490
| Standard Error of the Estimate: 1.345
Adjusted Squared Multiple Correlation: .186
F-Statistic 43.13

The results are unremarkable and are quite in keeping with

publizhed results Elsewhere.s




The important thing to note is that the coefficient on disposable
income is wnambigously positiwve. This is true even when the regressioms
are calculated on the subpopulations used in the previous section. Cal-
culations usins only the fourth year of the panel data and estimating
“marmanent income’ as a {declining) weighted average of past incomes in
the mazmer of Petersen [1974] also confirms previous results that this
method tends to raise the income elasticity to near 1.0 (the actual

egtimated value was a significant 0.91}.

The data does seem to be comparable to those used in other studies.
tloreover, the regression result does contradict the interpretation that
the negative response of money balances to permanent income is a reflec-
tion of liquidity comstraints. If indeed households experienced scale
constraints which forces them to hold inordinately larpge demsnd deposits
when they are poor, it should be reflected in the data across households

g8 lower demand deposits for wealthier households. This is mot the case.

Aamburger's [1966] is the only recent study I am aware of that has
reported a negative coefficient for the wealth estimate, though most of
these were insignificantly different from zero. Hamburger studied money
holdings for households from the flow of funds accounts and allowed for
adaptive adjustment for all the variables in the demand for money equa-
tion. His estimating equariom was based on the percentage changes in
the variables and thus a function of the first differences of these
varisbles. Defore Hacburger, Friedman [1959) found a negative relation-

ship between "permanent” per capita money balances amd mermanent” per
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capita income for the years 1950-1933.

&. THSICHTS IRTO BOUSEROLD BERAVIOR

The use of a different expectation formation assumption seems to

be principal cause for the radically different empirical results.

FPermanent increases in wealth are accompanied by permspent reduc=
tiong in demand deposits. A wery natural interpretation is that the
negative sisn demonstrates that money is an inferior good in the house-
held's investment opportunity sec. This is gquite at variance with
previous interpretations that have arisen from estimates of the perma-
nent income elasticity of money larger tham 1. TIndeed, Arrow [1970]
cites these previous findings as evidence that the Arrow-Pratt measure
of relative risk aversiom might actually be increasing.” There is some
evidence in this study, which attempted to use a more appropriate esti-
mate of permgnent changes in income {as a better estimate of changes in

waalth), that relative risk aversion might actually be decreasing.

The negative wealth elasticity of money does imply that in the
aggregate money velocity should be increasing. Indeed, the evidence is
that after World War IT money velocity ia the U.S5. has been increasing
{see for example, Friedman &nd Schwartz [forthcoming]). The interpre-
tatiom of reported positive income elasticities would be similar to
the interpretation of the cross—section regression presented in the
previous gsection. Iocreasing financial sophisticatiom has actually
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increased the monetization of the economy.  Hever households tend to

use more money in their economic activity than previous ones.

Graves [1976] gives four other possible reasons why the aggregate
money-income Telationship would Lhe positive inm the long term at the same
time that each household might Pe reducing the fraction of its Income in
liquid assets. The first is that the rise in averase cash balances is
due to the dramatic £all in the size of households (5.23 to 3.42 persons
Erom 1360 to L957) coupled with "incressing returns to household gize"
for transactions balances. A second reason is the trend "toward after-
tax income equality” (again coupled with an increasing return factor).

A third reasom is the increase in population mobility which tends to
require each household to completely provide for its owm liquidity needs.

A Fourth Tesson is the increasing raie of taxation.

Graves makes the point that estimating income elasticities over
long time series rTequires the assumption that the utility functions of
holders of money are comstant through the pericd, One mizght also add
that it Tequires the assumption that the "representative” transaction

technolosy be comstant.

Becanze the expectations assumptions of previous studies differ
from those used in this study, no definitive reconciliacion of the nege-
tive response of money balances by consumers and positive relationship
between money and iacome in dggregate data is possible until the same

type of assumptions are used on aggregate dats. Research on this prob-




lem is being wndertsken at the present time. The results being reported
here must be treated as arising from basic research where the raticmal
expectations ideas are tested on data from ipdividual economic agents

from whence these expectations originate.

Hone of these considerations should detract from the simple piau.ﬂi.—

bility of the result obtained here: households reduce their money balances

as they pet wealithier because money is an inferior investment.

The estimated B confirms that money is indeed a “temporary abode
of purchasing patfer*'. The coefficient of current transitory income is
signjficantly differept from zerp. ,The strict Friedmsn hypothesis that
money balances are not a buffer asset for transitery Income is not

supported.

This result is consistent with the inference that households seem
to face high interest rates for lendiog end borrowing. The permanent
income hypothesis as it applies to money demand requires. that money
balances be adjusted to some liferime level for these balances. This
is why the hypothesis would be violated if households simply kept a
fraction of their current income in mopey balances. The estimated capi-
talized value of the curremt surprise in income, xi, would be part of
. permanent income. Whenm interest rates are high the increase in perma-
nent income from '_q': would be minute. JIf the previous result oo life-
time income is corvect, there should be a small (smaller in absolute

valpe than &) negative response of moaey balances to the current sar—



prize in income. Howewer, the estimated coefficient iz positive.

The pogitive coefficlient means that (1} interest rates tend

to be high so that the negative permanent effect is negligible and (2)
hougeholds really do temporavily put'at least part of their Income

Surprises into their money balances — instead of instantly spendiog

them or investing them elzevhere immediately.

That the parameter vy is estimated to be significantly different
from zero means that hounseholds do not seem to aggressively adjost their

money balances to all informatiom available at any peint in time.

Because it does not use adaptive expectations, this study provides
hard evidence that at the household Tewel the speed of adinstment of
money balsnces is truly protracted - and this drewn out reactiom is
independent of any slowness the estimate of the income process might

have in adjusting to a “pormal level®.

One of the interesting results in Barro's series of studies on
the effect of "unanticipated money on macro-econony Is that the price
response to uvnanticipated momey movements has a longer lag thanm the out-—
put respomse. Barro reconciled the difference using the hypothesis
proposed by Darby [197Z] that "temporary income has a strong effect on
current money demand that dissipates only graduall?“.a In Barro's model,
the equation of motion for the price level is derived from the demand
for money equation. The gradual adjustment of money balances to these

temporary influences ratiomalizes the observed longer speed of adjust—




e

ment of the price level relative to output.

The nmicroeconordc evidence presented hers on transito Ancome
D Ty

supports this rationalization.

It ig hoped that the ﬂtéi:i?.:i:ally important results presented

here encourage other research into:
(1) The empirical issue of (the decomposition of) long-term
trends im money velocity and

(2) The theoretical issue of the rationality behind slow adjust—

ment of money balamces by bhouseholds to new information.
Appendix A
Estimates of Deterministic. Paths

My best estimates of the functions of these deterministic paths

are priven in Table A. These equations show little explanatory power.
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TARLE A
Estimates of Deterministic Influences
Am. = 96.91 — 4,63 AGE + 0.0BACE™ - 1.32 ALDG (R) - 3.31 T
= RSN IRy {9.13) (206,.37) (17.6)

¥=2205 R=.001 F(2200, &)=, 50

Ay = 1102.01 - 16.70 AGE - 0.01 AGE- ~ 21.77 T

ik
(961.01)  (4&.65) (0.55) (75.38)
We2205 RE=0.0066 F(2200,3)=3.15

{ ) = Standard Error

T = 2 Ffor 1966-1%67, 3 for 1967-1963, &4 for 1968-19%69

E iz Charges on Demand Deposits.
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FOOTHOTES

These objections wera raised implicitly since Muth's gtated purpose
for the above cited article was to show how good an approximation

adaptive expectations were to a moTe fpeneral approach.
See Hall and Mishkin [19807.

The very negativeness of o geems to iadicate that demand deposit
holders do have large encugh balances to afford a reduction when
lifetime prospects improve and that the fraction of pPErmanent

income in demand deposits could be large.

Except the rate oo three-month treasury bills which there were only
four data points, the cross—section interest rate variables were
cbtained by the same method and sources used by Feipe [196&7 which

provides an interest rate every year for each state of the U.5,

Scme of the studies are Feige [1964], Feige and Swamy [1974], Lee
f1966], Hartley [1964j, and Cohen [1967], which used statewide
observations in pooled cross—section: Hichline [1968], Edwards
[1965], Kardouche [1969] and Basmond f137%} based on Standard
betropolitan Statistical Area (SMB54) data while Lee F19667,
Peterson [1574], and Drescher [1977] uwsed household dats. Except
for the Drescher dissertation, these studies are comprehensively
surveyed in the Hammond reference above. FYeige [1974] also has an

excallent survey.
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Friend and Blume [1975], using panel data similar to that used in
these study, concluded that relative risk aversion seems Co be
comstant uniegs that part of the household assets that arise from
home ovnmership is considered ‘riskless® in which case relative risk

aversion would be decreasing.

Friedman and Schwartz use the same explanation for the pre-1914

period for the U.5.

Barxa [1978], p. 568.




