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This paper estimates a demand for money function on
bousehold panel data from a national sample in the tnited States
and constructed eross section interest rates. Its principal focus
is the problem of truncation bias from a set of cbservations which
inclode zero cbgervations of the dependent wariable. This problem
is treated as one of misspecification, the missing veariable being
the inverse of the Mills rativ. The amxiliary function which
meagures the probability of cbserving a positive value for the
dependent variable is ueed to estimate the inverse of the Mills

ratio,

This ratic iz a significant explanatory. variable in the
demand for money eqguation - indicating the existence of trumcation
bias Ihen mfly positive cbservations are used in the estimation
procedurs. There iz an increass in the income elasticity with this
added variable an indication of household economizing on money
balances, Other results of the estimation exercise point to the
importance of homan capital and value of houschold time consideration

in the bhousehold demand for money.



TRIMCATION BIRS IN BOUSEFHOLD MONEY DEMAND TESTS

by

Manue]l F, Monteg®

Becanse of continuing controversy on the effectiveness of
government policy on aggregate economic conditions and hecause of its
importance in forecasting models, the interest in research on the nature
of the demand for money equation is wndiminished. It is unfortunate
that on both counts, the research results so far have been less than
conclusive, Cooley and LeRoy [1982] discuss the weakness of the results
of thege studiesz on the basis of iduntificati?:m problems and research
reporting bias. The "case of the missing money™ (sée Hamburger [19771)
in which money equations overestimated money demand in the 1970z is a

recent example of the forecasting problems that have recently been noted.

The interest of this paper is more in line with the first
mi:iw:tiﬂ;n. ‘l'hls Paper reports on research ondertaken at the househeld
level with a focus on testing variocus hypotheses about thel money demand
function. These tests have typically been carried out using aggregate

data because of convenience and the potential for forécasting application

*This paper is partly based on Appendix B of my Ph.D. dizseartatiom
{Montes [1981]}. I am indebted to Teresa Jayme Ho for introducing me
to the Sample selection literaturs (zee also Ho [19807). The data
utilized in this paper was made available in part by the Inter-University
Consortium for Political and Social Besearch (ICPSE). Meither the
original source or collectors of the data nor the consortium bear any
responsibility for the analyses or interpretations presented here.



mentioned abovre, These tests are weak ob hoth theoretical and

espivical arcunds.

One important issue in thisg field, the income (or wealth)
elasticity of demand; iz extremely difficelt o test on aggoegate-money
holdings, a poreticon of which is keld by goverpments which canpot be
easily thought of as having any "income™, and by business enterprises,
which oo the basisz of first principles owght not o Denage its Boney

holdings on the basis of its "income™ (see for example Orr [1970]).

The identification problem: is the source of the empivical
chjection. At the aggregate levwel, it iz difficult to isolate supply-
indoced changes in the money stock outstanding. The most recent
comprébhenzive study of moneyr demand by Goldfeld [19731] concontrates om

single la-é'lmticn asﬁ.matea of the demand for money.

Thess comments underscore the need to research the isson abt the
individuagl lewvel. The use.of such data awvoids the aggrecation and
identification problems disoussaed above. Three studies at the household

lewel have beon ppndertaken by Lee [1866], Peterson [ 79741, and Drescher

{19771, e
The interest of this paper is tn drow srecial attention to the
data truncation problems of these household studies. A1l of thess
studies, incloding the presént, rely on demand deposit balances as a -

wanner of money holdings. 1t has been impodsible @0 collect data on

cash- and currency holdings at the househoeld level. For this reasohy the




- existence of households in the surveys that report no dsmand deposits
- poses a methodological problem. Does one include all the chservations
in the survey of households including those which reported zerc demand
depositz? Such a procedure comlid resplt in a tyuncation bias becanse
households that report zero demand deposits might be doing so because
they are constrained from holding negative demand deposits. t::nthantm:
hand, exclusion of these households could result in 2 different bias if
household behavior is different when demand deposits are positive and

when they are negative.

These points can be illustrated in the following diagram.
Congsider only the monev-income relationship (in logarithms) where the

usual increasing relationship is assumed.

Demand
Deposits
(log)

Inceome {Llog)




The x's represent the observed data points. Below Yﬁ. houwseholds
would 1ike to hold negative money balances vepresented by the 0's
but only the corresponding zero balances are cbserved. These polnts
have been drawn with the hypothesis that after income leval ‘:‘I. Ll
vosual positive income elasticity of money demond holds.  Between ¥

and Y,I, rero demand deposits are abserved because the start-up costs

of opening 2 checking account {(such as minimm balance requiresents)

prevent the opening of such an &cocount, Below ':"G,- howewer,; thesc
fixed costs are not operative and the usual positive elasticity could

be eatimated if only negative money balances could be observed.

A regression procedure that used all the cbservations could be
drawn as the line labeled A. Tt exhibits a smaller income elasticity
because the zerc chzervations have been incledad in the estimation.

It als¢ suggests a smaller fixed costs to momey holdings, with positive
holdings starting at a low level of incoms. A regression procedure

that used only the positive obserwations (line B} wonld 1-.w.- able to
estimate the proper income responsiveness as long as actual hebavior

is consistent with equal income elasticities for positive and negative
demand deposits. However, it would tend to suggest that the fixed cogks

of starting up a checking account are rather high.

Line © would be an estimate that would neither underestimate
nor overestimate both the fixed costs and the income elasticity of
money balances. & procedure whereby the information from the cbserved

x's about the possible location of the 0's 'in the diagram will be




‘Tequired to estimate such a relatienship.

By making assumptiens about the process by which positive money

: ‘balances are chscrved, a procedure for estimating the possible locatiom
) of the 0's it proposed in the next section. The third part is n.br].n.f
hﬂ!lﬂnipt.im of the data set used, In the fourth section, this model is
tested on household survey data and the results are analyzed in the light
of previously reported results. Part five discusses the conclusions and

directione for further research.

The general relationship we are interested in estimating can be

expressed in the following form:

y M

whare Hd is money demanded, ¥ is disposable income, r, rates of

return to money and alternative assets, ﬂj are dumsmy wariahles Ffor

household characteristics, and uj i an econometric error term. The

economic variables are in logarithms so that the coefficients of these

variables measure the corresponding response elasticities.

IT. ESTIMATION ON B TRONCATED SaMPLE

The problem of sample selection bias avose from the fact that
after data editing, only 73 percent of the households in the survey

reported positive demand deposits. The guestion was: What are the




. consequences of estimating eguation (1} on the basis of the positive

i
chservations only instead of the whole sample? The answer turned out
to be dependent on the process by which the subsample iz chesen - hence

the problem has come to be called one of sample selection,

Following Beckman (1977}, the problem of epstimation bias can be
illustrated in the following model. Write cut a general formulaticn

of the money demand eguation for N observations as:

1
(z) L a8+ %

where Hi is the log of the money balance of. the ith household, Ii
is the vector exogenous variables of the money demand aguation and H'i

iz the coopometric prror term of the egquation, Assume that:

[2) Eiﬂi} = {3

2 g :
Efﬂi; 0.} I:TJ z i

3
= 0 i# i

Positive money balances ars observed only if some conditions are met.

A general expression of such a condition would be:

(4) M, >0 if and only if L, > 0

(5} T ey
19 b 3 1




L. is the variable, possibly unobserved, that determines
a positive valuoe will be observed for momey balances. Ei
are the variables that explain Ly and 'l.il'i is the stochaztic error

“term, Assume that:

{6} E{'li"i_! =ij

i

5 iz

=0 &7 5

The regression function for the whole sample of the data when

there are no problems in ohserving all possible walues of the dependent

wvariable iz simply
{7 : EGL| %) = 2.8 T AP

Bowewer, when only a auhsa.ngie of the data i=s available, the regression

function beoomes

(=) E{uiE X, sample selection rule) = X6 + E{U; | sample
salection rule} and this applies to observations i =1, ..., £ that
permit positive observations only. If the conditional expectation of

Di iz gero, application of least squares permits the unbiased estimation

of the coefficients accompanied by a loss in efficiency.

1f we apply conditions (4) and (5), this conditional expectatiom

will be:
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_tﬂ? E{u

’ | sample selection rule) = E{U, | L, > 0)

= B, Y. o= B
(o, i : jl

and unless U, and V¥, are independent, this expectation will not
be zero. Because of eguation [8); the regression functiom, eguation

{7} béecomes:

r L}
{10) EM, | X, L, >0} =X, B+ B, | v, > zla)

50 that in effect, the estimation of equation (V) is the estimation of

an ¢quation with a miszing explanatory wvariable.

When the zero chbservations arxe cauwsed only by the infeasibility
of holding negative money balapoes, we have the "Tobit™ model Tobin
[1958], Ememiva [1973]. B Tobit iz & specizl cage of the sampla
gelection mode]l with M, ® L., B T a, X, Z T, ahd U, =V  so

i i i i i i
that data are missing when M, < D. The ‘bias is goaranteed whnen the

sample iz limited to positive values because Ei iz identical to Ei

and therefore the conditional mean of U, is not orthogomal to X

. i

becavse of eguation (B}, If there were no fixed costs in the relevant

range, a "Pobit" would remowe the bias in line A of Diagram 1.

The principal problem in the eéstimation of the demand for money
by houscholds based on equation {9) is the estimation of the conditional
experctation on the left hand side. Thiz involves the estimetion of

paramgbers of the jsint distribution of the random variable 'I:li and 'H'_i-




Inder the assmmption that U apnd V are iointly normal with

ovariance o, it has been shown that:

uw
; ﬂ'mr
{111 E{ui i LPE 5i¢} - cr_'_li
E w
. H'Hi]
(12} A, = ey TN

vhere ¢ is the density and ¢ the distributrion of 'I:he} standard

ormal variable Hi defined by

(13) W, = = ——

The variable Li H{Hlj iz the inverse of the Mills ratio. Its
wmerator is & measure of the probability of ococcurrence of a particular
pservation and its denominator is the probability that an observation

with characteristics 21 is selected into the observed sample.

L]
-

Substituting equation (10} into equation (3} x yields

[14) Ei®, | X L=~m=xa+'q“‘"’1m:
; gk Ot g i "E:*:" i

% consistent estimate of A {Wi} can be psed as an additional
regressor in (14} which can then be estimsted by applying ordinary

least squares on the positive observations only. Such a procedure

e
11lows the unbiased egtimation of the vector B  and —ﬁEE-.
v
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A consistent estimate of :'-f'n'Ji] can be ohtained by firset
estimating W, of equation (13} and then calewlating }.11-1'1] by
applying the equaticns of a standard oormal fonctien. IF the

probability that the variable iz positive originates from a standard

normal distribution, this probability is eqgqual to:
Zio
2
(15} j < 1 ~t
4] LE dt
A ¥ .i-“—n

g2 that a probit log likelihood function of the form

5]
L = ;}]’1 [;{wj}]di [#(-3,) p s

can be applied to all the observations to congsistently estimate

Ela

'ui'—w:_ The ewrent ﬂi ig the event "observation of Hi.' bocause
W -

bazed on equation (4), Hi i= cheserved if and only 1f Li is

positive.

We are now in 8 position to apply theze ideas to the estimation
problem at hand., There are many 2lternative hypothesas regarding thcr‘
process by which the sample of positive demand depositc heldipgs is
génerated, The pr_'i.-ncipal interagt of thiz paper iz not to discriminate

betusen these alternative bypotheses (operationally defined by altar-

native specificaticns of egquaticn (5)) but to measpre the effect of a
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particolar specification of the sample selection process on the money

demand equation.

Limitations of computer rescurces in estimating the probit
model” of cquation (14) constituted the binding constraint  on the
testing of alterpative specifications of equation (5], With more
than & thousand observations, a maximom of three explanatory variables
could be handled in the probit estimation. Becanse the main equation
has more than three explanatory variahles, a straight "Tobit®™ modal
{where the variables in the prebit .'Eu;actim are identical to those in

the main emuation) oould not be astimated.

The data on money balances consisted of balances on demand
deposite of sutvey respondents. Respondents were asked whether they
had any demand deposits. If they answered yes, respondents were

asked bow much they had in these deposits at the time of the interview.

The gquestion of how a person decides to start a checking
account (for United States residemts) has mech to do with the
gubgtitntability between cash and demand deposits. In a market
mc;:g' such az that of the 0.5., evervone has access to cash in
u;::hnnq& for the zale of goods and services. Cash i..s acceptable for
practically all tramngsactionz, In contrast, the household mist make
a conscions decision to open a checking account. In the period when

the data used in thiz paper was gathered, checking accounts did pnot

pay any interest and were actually subject to service charges. In
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addition, in many areas in the United States; 38 check iz not really
as good as cash; the check is accepted Bz a means of payment oniy if

accompanied by proper didentification on the part of the izguer,

A checking account does provide a few advantages to the u:_t-;'sr.
There is less risk of loss from theft. The ownership of a checking
acoount in the U.5. permits the zafe payment of debt through the postal
system. A checking acocount would be a tremendous conveniance for
households that can avail of consumer credit (in the m.c-f credit

cards, for example).

Consider the following hypothesis about the nature of the
amxiliary relatiopship that helps determine whether positive checking

aAccount balapcoes are obhaerved:
{ 1) L, = o + O ¥ '+ W

whera '.I:.-i iz an index of the financial sophi st.j.r:atimfr of household
i which determines whether the household uses a checking account or
ot and '!Ei the dispcsable income of houvsehold i, PBogustion (15)
exprassed the restriction that the uvnobserved variable "financial
sophistication™ iz completely determined By the disposable income of
a houvsehold ewcept For a scale value {(the constant term) and a ragdom,

unpredictahle error, ‘i.Fi .
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It would be more appropriate for our purposes to include

i:lz‘i.a.blu that describe bousehold characteristics such as educational

attainment as other explanatory variables in equation (15). Howewver,
the inciugion of these variables freguently either vielded 3111- |
conditioned data which prevented the probit estimstion procedure

from converging or resulted in pon—significant contributions of
certain household varibles. The first problesm can be interpreted

ag evidence of extrems collinearity between these household character—
iztics and income 50 that income itself may well be adeguately proxying
the effect of these variables. The second chservation comid be inter-
preted o mean that these particolar insignificant variables may not
be important to the Jdecision of the housebold to open a checking
accoumt.  But begause the variables could be ingluded only three at

& time, not too mech importagce can be attached to these resulte, It

iz more appropriate to ovaluate the results of thiz paper on the basis

of the strict hypothesis proposed in egpation (16).

Cnly the paramcters of the auxiliary eguation required in the
unbiased estimation of the main equation (1) are of interest. With

the addition of the inverse of the Mills variable, eguation (1) now

becomes:
a E i ]
(1*y m "ﬂu+E1'i'+ I B.iri+ E Ed +ali4+0
i=2 F=E+1

where A ig the inverse of the Mills varisble and
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The first stage of the procedure iz to estimate the probit

relationship

o
(1ad Prob {Lo> O).= Prob (M >.0)

= Nfn + BY + £

where M  stands for the normal distribution, & and B are coeffi-
cients and € is the error term over both positive and non-positive
abaervations of demand deposits. Given the estimates of A and B,
the probability of cccurrence of each positive observation in eqguation
(3"} can be calculated uzing equation (17). Using equeation (12}, this
}_Jrq:rha_l:;jlzity of occurrence can be uszed to calculate the inverse of the
Mills ratio. Bguation (1') can then be estimated by crdinary least

squares with the estimated coefficient of 1} as the estimate of o

of eguation [17}.

IIT1. DESCRIPTION OF DATA SET

The data used in this study were collected by tha Michigan
-
Survey Research Center in the United States in a project called "The
Survey of Consumer Flnances™ by Gary Hendricks and Eenwood C. Youwnans.

The data were collected at the houschold level in a national sample

in the vears 1967, 1968, 1263, 1270. Data on houzsenold characteristics,
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income, financial assets including demand deposzit balances were

collected from the same 1434 households in these four years.

The data editing process resulted in 165 I‘H}uétahﬁlﬂ!& dropieed
hecagss of misging values (that iz, "don't koow" or "po response™}
for either income or demand deposits. Some households were also mot
included because of apparent unreasonableneszszs in their reported net
financial assets. WPinsty-five cases were dropped becanse thesea
reported missing values for any of the three liguid assets for which
the survey gathered data: Jdemand deposits, time deposits, or honds.
An additional 26 cases were dropped becapse the reported increase in
their liquid asset balances between certain years was greater than
the sum of disposable income net of housing payments (moctgage or rent)
and inheritance amd the decrease in the value of commen stock owned and
the decrease in the value of the residence (if thers was a decrease).
This criterion was a minimum gquarantes that none of the included
respondentg implicitly reported negative liguid asset balances in any

Vear.

The total nuster of observaticns [(note that there will be four
chzarvations per household) was 4592 or 1148 households. The total

nember of observations with positive demand deposit balances was 3356

The data from the survey were avgmented by interest rates that
were computed for each state in the United States. These variables

are charges on demand depoaits (DROHR), interest on savings acoounts
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and bime depositz (TDINT) . and the rebturn on savings and loan

shares.

The: method used o conatruact these indicators L the same
one which Peige [19641 used in deriving his “actual interest rates®
on a state-by-state basis. Likewise, T compubed 51 interest rates

for sach of the thres wvariables (50 states plus Washington, D.C.).

"potual inteczest rates” are computed by taking interest
pavments |(or charges) as these appesar in the r:l.au:—hf—;tn‘:r: cambiped
financial statements of financial institotions amd dividing this
mmber by the "average” balances of the accounts thease intersst rates
were applied to. Raw data sources wore: Controller of the Currency,
Annual Reports, 1968-1969; and the Federal Home Loan Bank Board,

Combined Financial Statements, 19GE-194645.

—— g —

These interest rates are oot marginal rates ':aut.aver:;qs: ratos
zince Taverage” balances are derived by taking an arithmetic averadge
hetween the beginning and ending balances of these accounls as these
appear in the balance sheet of banks. This also implies that these
rates would actoally be applicable through the whole year on which

=
they are computed. Data from the Survey of Consumer Finpances aes
gathersd only within the first guarter of the same year. BAn additiomal
asgumption is therefore made that the relative positions of these

interesat rates across states were constant throwghout that year.
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The natural Iogs of thege Interest rates are referred to

respectively as LDDCHR, LTDINT, and LSLINT.

After these fifty interest rates were computed, the states
where the survey respondents come from were identified and the .
interest rates applicable to those states were assigned. The 4592
cages laft in the main sample came from 35 different states ao that

in the cross section, there were 35 values of each interest variable.

In agdition to these cross-section rates, various time-series
rates were tried on the data with little soccess. For these rates.,
there were only four obzervations possible — one for sach year in the
cross section. Some of the rates tried were bond and stock vields,
the rate on three month treasury bills. In order to exhibit some
typi&al reault;, the regression reported in this study ueed the rate
on three-month treasury bills (TRIMD) and its leg is denoted by

LTRIMO,

The distribution of these ratesz for the 4592 cbiervations in

the main zagple can be seen in Table T.
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Tabple 1

DISTRIBUTEON OF CONSTRUCTED INTEREST HATES

e L B S Y sy —

Mirar Mol an Variance Min imam Maxiniom
DDCHR 0.510 O.4749 0.048 0177 1.044
LDOCHE =, TiEd =0. 736 Q. 187 e D043
TDINT 4.358 £.285 0. 387 3.161 T.623
LTDINT 1.463 .455 20148 12151 2.031
SLINT 4.582 4.588 .119 O.442 6.228
LELINT 1547 T 523 .16 ~3.814 1.829
TRIMD 5. 305 .10 0.758 4321 h.GY7
LTRIMD 1 B 1.630 0.02% 1. 454 T.09%

IV. RESULTS

The estimate of the probability of cbserving positive demand
deposits given the lewvel of dispogable income is the first result of

interest:

Prob (L > 0) =8 =8.22 + 1.02 LDLDISPY
[(0.24)y {0.04) "~

Chi-sguare: 4308.9 Number of Chservations = 4592

wherte LDOISPY stands for the logarithm of disposable income and the

figures in the parenthéses are the [asymptotic) standavds errore of




]
|
the estimates of the coefficients. These numbers show the prebability
that positive demand deposits az observed can be explained by the
increase in the logarithm of disposable income at the 1 pereent
Significance level. An increase in the logarithm of disposable income
by one standard deviation increases the probability of cbhserving positive

demand deposits by 13.5 percent.

- The results of the next stage of the estimation procedure are
exhibited in Tables 2 and 3. Por purposes of discussion, an ecstimate
based on the positive cbservations only is given in the First column
and the estimate based on the positive chservations but now augmented
by the inverse of the Mills varfable iz given in the second column.

- The large mumber of explanatory variables has necessitated reporting
the OIS resulta in fwo tablez. Table 2 containa the coefficients for
the most of the personal characteristics of the households while Table
3 concentrates on the economic wvariahles, For each colugn in Tables 2

and 3 therefore, there is only one regression procedure being reported.

Our first comments concern the results exhibited in Table 2.
The: dtﬁnt_;raphic variables used in these cross section regression were
chosen because these had been previcusly used in earlier studies. All
af them, except for two, (home ownership and husband's education), are

significant at the 5 percent lewal.

We can now interpret these resnlts one by one. Age of the

household head seems to increaze demand deposit balances in a
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Tabla 2

-

CROGS-SECTION DEMAND POR MONEY WITH MILLS VAHIABLE - I

Explanatory Ezbtimated Coefficient
Variable iStandard Error)
Without Mills With Mills
Variakle Variable
Age of Head of Household D.034% D.034%
{0.003) {0.002)
Family Size =0, 127 ' = . T2G*
.01 LaL01E)
ey for Bond dwnership 0, 10 =0 109
(1 if Erue) (0055} (0 5g)
Lresmmsnr for Srock Ownershi P ), Z9% Q. 2134
(1 if troe) [0.057) (3.057)
Dommy for Home Uwnership 0037 .03
{1 if trua) {0,065 {0.062)
Dy for Managerial Ocoupation 0. 192 0. 19w
{1 if true) {0.062) (C.06T)
Dumevy for Wife in Labor Force =0 . 240> =(1_274*
{1 if truoe] (0.052) LGS0 )
"
Dammyr for Urban Tocation =}, 497% =0 487w
(t if liwve—in-citv) {0 .0%4) {0.052)
Dumyy for Expected Pinancial 0. 206* D=
Condition Mext Year (G.077) (D073} o

(1 if worse or uncoertain)

Dummy  for Hushand's Bducation . 093 054

{1 Lf college graduate (0 _06aE) (0. 0GR
Diagmanyr for Wife's Edocation g2 0 205>
{1 if college graduate) (0.087) (0. 088}

*Eignificant at the 5% level.
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Table 3
CROSE=SECTION DEMPMD FOR MONEY WITH MILLS VARIABLE - I1
Explapabory Extimated Coefficient
5 Variable {Standard Exrror}
Without Mills With Mills
Variakble Variazhle
~The Constant Term =1_393% =1.684%
(0.583) {0 .57}
Log of Charges on Demand -0.135% =0 . 106%
Deposits (0.061) {0.059)
Log of Interest on Time 0.131 0L
Deposits (. 229 {0.221)
Log of Dividend Rate on —0.274 -¥. 165
Savings and Loan Shares (0. 2950 (3.132)
Log or Fate on 3I-Monih 0.174 0.014
Treasuxy Bills . (0. 181} (. 174)
Log of REeal Dizpozable Tncome [t L 0.639*
(0.057) {.056])
Inverze &L Mills Ratio = L OG>
(C.014)
*Significant at the 5% lewel.
Total nmnbher of observations: 4592
Humber of Positive Cbhservations: i356
Standard Error of the Estimate: 1.345 1.%39
Adjusted Squared Multiple Correlation: 0,186 0,130

F-gtati.'tic 43.13 44 .33




RiEn Aauom ITSUY deiia

YT JO 389 I0RITP P J0OU ET ETYL ~ISEaISNT B3

shirtproly Aouow sbeasaw IToyum Jonpal EPTOYSRSTOY ATYY S3o=-L6NS STHETIEA

Aoump  dIgSIPUN0 PUOT PU] WO JUERTOTFIEcs satiebal JusDTITUbRTE UL

*disrauwsd Y2038 PUR dTUs Il puodg

- FIS5SY [EIIUVEMLT

Ieyo Io dIYSASGSD YITA Op 01 4By SI[QEIIEA OMF XU S

“worywwmerdre. ST Jo IS

1o=SITP afoll & pelusacid [HIE [NJSEaGORSUN SI8A FISUNITS SUIODUT JFO S93ed
.:.r“tw BATIDY AT3oeITp 03 Syimajasy -saocueTeg deucs Taygbry Ly paTued
-mposE Bg pinoM (Burtop Ag burtwiwsT Ag pearnboe 51 buTurTEIl 3508 IT
ATrRTnoryaed ;EE I23FeIh [QTM pajvroosse) TEITdeD uwemmy Iaygbry ‘aarg
SUOTIINEURIS =0o0pei o JUubnoqa oav saoupTEqg AU~ SOUTE PUR SELY I0

&

oo AzTmngdodde Y3 Jo sanseem e 57 abem Sourts CTelrdes uemly O3

spuswded J09(793 [ITm #bes "304I%E sardtisdsos Arzdeztsd v ur ~[piel]
TUWIRY JO SEUAS 2in ur Teztdes uwsumy Jo 383 51 uerjeuedxs aTgrssod
P CHTYETARA SIIIH &yl IO UOTITPRE 243 yIits yonw Lraa abueys joa
SEOD JUITITII00 BIT ‘ATPET MBCAUT PUR STIRTATA S1ITH U1 Jo SSIasut
DU Al paxtplr o4 03 DOJIdESE BARY s OIS UOTIERSI3STYdos [RISOEUL]
SUTEPaIOUT I0J AXO4d ' o2 Jouded by  ~Apngs sTiG Jo sbuTpary ISURo Jo

FUBTT Syz uy [eajxopwaed =1 Sabe oo PERISTIZFE00 daTlisod UL

shuTpioy fsucw UT 2TEdH IO SOTHONODS MEDE JO IOAEF UT

BOUBpPTAS ST BITF ALIWE] UD Ju=Toriisco satriebsu ayn = [[Li6l] uosisiag
atdarra 103) A0UCE JoJ pUmERD 243 Uo S2TPNIS UQTIdES-SE03I0 ISEC JO
shurpull ag3 WITFUoz S5INgaI J=adl yIiog. -ubis anstaebau jueosritubss

SEY FTTE ATTWEF 41Ty TanaT JWOIUT 34T SHPO[IUT ¥

]
‘s

4 Qo shalbhax

E)
]



23

sphstitution relationship between bonds and money which can be
carried oot only with interest rates and a solti-eguation modlel
that reflects the Slutzky restricticns. The significant pogitive
coefficient on the stock ownership dummy, on-the other hand,

suggests a copplemantary relationship between demand deposits and

stock owmership.

The pext significant wvariable iz Ehe Jdvmmy for managerial
ooocupation. It auggests 'r_hat managerial personnel tend to hold
higher money. balances. The picture that emesrges from thiz resmlit
and that of the previous one of complementarity between stock
cwnership and larger money balances seems to be that households
engaging in more complicated financial dealings require higher money
balances. Beciuse one wounld expect that thess households wozld be
more carefil in their soney management, these Ilatter results are
mope relevant Lo the cash versus demand deposilks than to the money
versus other liquid asset substitution issuec. These households
probably use checking accounts for many transactions -:-'I:J:.a*: howseholds

would use cash for.

The usé of the dummy of the wife in the labor force was an
attempt to measure tha cpportunity cost of the household’s time
inclueding that of the housewife. This variable iz significant but
unerpectedly negative. It seems to point toths-izzuve 1in studies on

labar supply of wossn (For examole, Heckman [19771) that, apart from
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opportunity cost factors; there arg propably pormanent factors
(such as taste and background) that are imporitant in determining
whether a woman seeks a job or not. It seems that thesa factors
Ewamp the opportunity cost factora. The negative sign will be

digcussed in conjunction with the Mills variables below.

Urban location tends to resuli in Significaptly Iower moosy
balancez. This iz consistent with the resalt that mone¥ balances
terd to be higher when the expectsd financial condition of the
household is expected {o be worse or uncertain. Becauvse agricultural
income tends to be subject to greater variance than salary income,
the increase in money balances from rural Folk is evidence of the
precautionary moctive for holding money balances.

The dummy variable for a college degree .f.':.ur the hashand is
ot & significant explanatory variable for mopey balances. This
contradicts earlier findings such as that of Peterson [19747. Tme
variable that is significant is the dummy on whether the wife has
completed college. The positive sian iz consistent with the value
of time apd human capital theories. Thiz finding points o the

importance of the housewife's participation in bowsehold Finsncial

management sven for United States Jdata,

Turning now to Table 3, the initial gencral compent iz that .
the interest variables do not fare well in the estimation of the

madel. The only significant wariablie is the own interest rate on
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demand ' degposite which has a significant sign. The sice of the
estimated elasticity compares very wall with previously reported

eftimates which range from 0,10 o O.16.

Taken &t facevalue, it szeems that the substitution behavior
between demand deposits and time deposits or zavings and loan shaves
is not very strong. This finding however could alse be due to the

-~

weakness inherent in most calenlations of cross—section interest

rates.

Disposable incomg hag a very significant cosfficiant between
0.64 and 0.70. This value is significantly less than cne and lends
support to the idea of economies of scale in money holdings. In
fact, the coefficient appears to be quite close to the thedretical

olasticity of one-half from the Baumol-Tobin transactions theory.

The Mills wvariable has a significant coefficient of =0, 40,
The negative sign does not contradict owr hypothesis ﬂ;at the
probability of observing a positive demand deposit balances iz a
function of the household's financial sophistication, ‘'The greater
the probability of a bousehold's having a checking account, the
smaller the balances kept in this account tends to be. That iz, o
from aguation (17} is negative. When average checking balances are
high, the financial sophistication of that household tends to be low

and wice-versa,

O,
l..rmmr-[f{:..» e TRl pesis
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¥hat is the effect of the Mills variable on the coefficients
of the other variables? The bias from estimating the equation from
positive observations alone seems to be most evident in the estimates
of the constant term and the income elasticity. The constant term
for the regresgion with the Mills variable is smaller while the income

elagticity is higher.

=

My interpretation of this result is that houssholds Lry Lo
keep ag low a balance in their checking accounts as they poasibly
cang; %2 that espirically, one observes & lot of chservatlions at low
money balance levels of different levels of income. & reqression
oniy based on positive chservations will interpret these observations
as evidence of a relatively Low income elasticity of money demand Snc
pozeibly low fixed coszts in financial managemsnt. The addition of
the Bille variahle correctly permits the interpretation of the data

as evidence of more aggressive money management by households.

Diagram 2 tries to clarify this point. The difference between

Disgrams 1 and 2 iz the additional set of chserved values marked by

L
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iremand
Depozits
L logh
_ - Without Mills
I oo
= S - * =
- Y skl
- B~ . L i
R 2 * = Income {log)
o > 1

Diagram 2

These "'s mark those houssholds that truly keep only 'the minimus
necessary for transactions purposes in their checking account. A
regression based on positive obzervations only would exhihit a

higher intercept and & lower income elasticity. The inclusiom of

the Mills variable would reflect the correct higher income elasticity
for the whole population. It is a reasonable conjecture that the
income elasticity for money demand is at least relatively high for

hougeholds on the lower end of the income scale.
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The overall regression has an adjusted correlation ooelli-
cient of only 18 percent. This means that there exist other
:\-_'.{;:_:'_I_.':n;_:{.-::-'._"-.r variables whioso pffect oould be very random that have
not  besn taken into account in the estimated eaquation. Increasing
the explained variance beyvand 20 percent in a household cross-section
study has alwoays been difficult. For our purpéese of testing various
hypotheses about the domend for money, the hichly significant
F—gtratistic in the order of more than 40 suffices to lend credornce

o our concluslions.

V. ORICLUSIME

Provious findings on the effect of perconal charvacteristics
on the monev demand function surwive imthis shsdy relatively intact.
There iz evidence that the elasticity of money demand from this
crosE=section sample is less than one, supportlng the hypothesis of
voonomies of scale in money holding=z, Only 1imited soccess can be

: s
reporied In measuring interest elasticity of money demand at the
hoasehold Ievel.

-

The prinmcipal focus of this paper was the attempt to guantify
the effects of rmancation bias when household datzs are vsed. In
thiz regard, the =ignificant coefficient of the Mills variable is

a successfyl desonstration of this bias.
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* The auxiliary probit function was highly significant. But
it iz in this area where the directions for future research lia.
There has to be an effort to relax the constraint on the cemputation
~ of the auxiliary equation so that alternative specifications of this

relationghip can be subjected to statistical btests.

ot It iz hoped that this paper, while reporting on the results
that are of interest by themselves, will make more acceszible sample

selection techniques used here to other rescarchers.
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The same situation appliss in many ' other fields. For example,
what is the bias in estimating a migration decision model on,

the basie of data on migrants alone?

Heckman [1977] has shown that the ordinary regression estimates
of the standard errors of the coefficients are less than the

actual error of these estimates,

The probit estimation program, “The General Multivariate
Bnalysia Program," was written by Fred Hold and John Lewis et
Sranford University., The assistance of Powsrth Bouis in

adapting the program [z gratefully acknowledged,

Probhit program can asually handle a huge pumber of observations
bacanse these Bre naually applied to 1_-:-:'!.1:1'_1_1;:-[_.-]:'_1:,,_13 data wWhire the
level of treaitment is Fixed. This permits the Er:p‘u}- of groupsad
data. With data from a survey, the "treatments" are variables

r " 3. = s
guch a=z inoome which VAYY across a continoem in the sanpple.

It is typical in gualitative response models not to spocify the

exdct variable that actually determines the gualitative response

or to think of this wvariable in most general terms (Amemiva [1982]).
A wery general approach, for example; iz to think of the explana—
tory wvariabhles to the auxiliary equation as parameters of the

irndividual's wtility functions [(Domencich and McFadden [1275]).



ers are of such sufficient siza that the

crozzes 4 threzhold, the individual is observed

itative résponse.




— TR TR TN B TR e .

REFERENCES

Ememiya, Takeshi [1973]. "Regression Analvsis When the Dependent
Variable is Truncated Hormal.® EBoomometric, 41: 997-1017.

Cooley, Thomas F. and Stephen F. lLekoy [1981]., “Identification
and Estimation of Money Demand." © American Boonomic Rerwriew,
71 (December): 325-844.

Semoncich T.A. ard Daniel McPadden [1975]. Drban Travel Demand.
Amsterdam: North-Holland.

Drescher, Sol [1977]. "The Demand for Money: A Houzeheld Produoction
Fonction Approach.”™ FPh.D. Dissertation, ity Univergity
of Hew Tork.

Feige, Bdgar L. [1964]. The Demand for Liguid Assets: A Tewporal
Cross—-Section ﬂﬂaly:-, Englewood CILEE, N.J.: Frentice
Hall.

Gnldfeld, Steven M. [1973]. ™The Demend for Monev Revisited.™
Brookings Papers on Ecopomic hActivity, 3: S77-638.

Hamburger , Michael J. [1977]. "The Behavior of the Money Stock -
Is There a Purzrle?” Journal of Monetary Foonomics.

Heckman, James J. [1977]. "Sample Selection Bias as 2 Specification
Error with an Application to the Estimation of Labor Supply
Foancticons.™ H.tmnc-grapheﬂ.

Ho, Teresz Jayme [1980]. ™The Iabhor Market for Married Women in
Faral Fhilippine=z." Ph.D. Dissertation. Stanford University.

Earnmi, Bdi [1974]. "“The Value of Time and the Demand for Mowdbwy ®
Jowrnal of Pelitical Econowy, & {Pebruary): 45-64.

Lee, Tong Hun [1966]. Substitutability of Hon-Bank Intermediary
Liabilities of Money: The Empirical Evidence._™ Journai of
Finance, 21 (September): 441-457. i

Montes, Manwel P, [1981]., "Rational Expectations and the Household
Demand for Momew.®™ Ph,D. Dissertation. Stanford University.

Orr, Daniel [1970]. cash Management and the Demand for Money.
Hew York: Praeger.




Peterson, Richard BE. [1974]. " Cross—-Section Study of the Demand
for Money: The United States, 1960-62." Journal of Finance,
29 {March): 73=-BE,

Tobin, James [19581. ™he Estimation of Relationships for Limited
Dependent Variables."™ Econometrica, 26 {January): 24—1“5‘.




