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In monetary economucs, the effect of an exogenous change in money supply on
general economic activities Is critically dependent upon the predictability of
money demand. It 1s therefore not surprising that poor performances of
aggreguate money demand in recent decades have received great attentions 1n
the ltterature. Using microeconomic data, the Baumol-Tobin model, and the
Iife-cycle theorv this study shows that when the long-run money demand model
1s drectly esttmated without its short-run «ounterpart, money demand is
essentially a predictable function of income, interest rates, and a set of
demographic variables. This imples that the long-run impacts of monetary
policies on nterest rates, incomes, emplovment, and prices are not as
uncertan as those found i past standard aggregate money demand studies.

Introduction

In the literature, money demand plays a crucial role in the relationship between
money supply and general economic activities When money demand 1s unpredict-
able, an increase in the quantity of money supply by the monetary authority does not
necessarily lead to a fall in the rate of interest or a rise in the levels of investment,
income, and employment. According to the standard model of aggregate money
demand in the post-1973 literature, money demand usually 1s divided into a short-
run component and a long-run component. The long-run component is based on the
Baumol-Tobin inventory-theoretic model, while the short-run component is derived
from the long-run component under a real, nominal, or price-adjustment mechanism
(e.g., Chow, 1966; Goldfeld, 1973; Gordon, 1984; Goldfeld and Sichel, 1987).
Empirically, parametric estimates of the long-run model, however. are not directly
estimated as such but are indirectly inferred from their short-run counterparts via the
speed of adjustment. The fate of long-run money demand therefore becomes criti-
cally linked to that of the short-run model.
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In this study, we attempt to examine the demand for monetary assets by
individuals within the theoretical framework of the Baumol-Tobin model and the
life-cycle theory of consumption and saving. Direct estimates of the long-run money
demand model have several advantages: they are free from the identification prob-
lem (Cooley and LeRoy, 1981), the assumption of a representative consumer
{(Gorman, 1953; Bamett, 1997), the use of income proxies, or the employment of
various adjustment mechanisms commonly associated with the standard model of
aggregate money demand. These estimates not only provide valuable insights into
the microfoundations of aggregate money demand, but also shed important lights on
the life-cycle behavior of individuals.

This study uses micro data from the /993 Panel of the Survey of Income and
Program Participation (SIPP) conducted by the U.S. Bureau of the Census. SIPP
contains a comprehensive set of demand data on NOW or Super-NOW accounts,
non-interest-earning checking deposits, regular and passbook savings, money market
deposits, certificates of deposit, and other financial assets. It also gathers valuable
information on the amount of income received by each respondent, the amount of
return, the amount of each asset deposited in financial institutions, and sociodemo-
graphic characteristics of individuals. Regression results indicate that parametric
estimates of the demand for money balances are reasonable and do not exhibit the
wide fluctuations found in the standard model of aggregate money demand. Findings
also show that the life-cycle motive, as captured by the demographics, is an impor-
tant determinant of money demand.

The next section reviews the theoretical underpinnings and major empirical
findings of aggregate money demand studies and cross-sectional studies on money
demand and the life-cycle behavior of individuals. The econometric money demand
model employed in this study is discussed. Regression results are presented, data
sources are explained, and dependent and independent variables are defined. A brief
conclusion is given in the final section.

Review of the Literature

In the literature, most empirical studies on money demand are based on the asset
approach of Friedman (1956) or the inventory-theoretic transactions approach of
Baumol (1952) and Tobin (1956). Theoretically, both approaches predict that the
long-run equilibrium demand for money is a negative function of the opportunity
cost and a positive function of the scale variable. Empirically, parametric estimates
are often obtained with the following log-linear model:

() Inm," =a, +a,lny, +a,lni,

where:
m’, = Desired money demand;
y: = Scale variable; and

Iy Opportunity cost.
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The restrictions o; > 0 and o3 < 0 are assumed to hold. In the asset approach the
appropriate scale variable is real wealth, and the opportunity cost or price of holding
money is the user cost (e.g., Bamnett 1980; Barnett, Fisher, and Serletis, 1992; Bar-
nett 1997). In the transactions approach, however, the opportunity cost of holding
money is the rate of interest, while the scale variable is real income (e.g, Goldfeld
1976; Goldfeld and Sichel, 1987). In addition, aggregate money demand studies
based on the Baumol-Tobin model usually adopt the narrowly defined monetary
aggregate, M1, as money demand. Studies based on the asset approach prefer higher
levels of monetary aggregates such as M2 and M3 as the dependent variable.

Prior to the early 1970s, most empirical studies on aggregate money demand are
long-run in nature and are primarily concerned with the relative importance of cur-
rent income, wealth, permanent income, and interest rate in determining money
demand. These results are contained in studies by Friedman (1959, 1966), Meltzer
(1963), Brunner and Meltzer (1963), Teigen (1964), Laidler (1966a, 1966b), Ham-
burger (1966), Lee (1967), Kostas and Kjhouja (1969), Starleaf and Reimer (1969),
Laidler and Parkin (1970), Clark (1973), and many others. An excellent discussion
of these earlier studies can be found in Laidler (1977) and Hoffman and Rasche
(1996). As with their aggregate counterparts prior to the 1970s, cross-section studies
by Lydall (1958), Watts and Tobin (1960), Guthrie (1960), Kreinin (1961), Pesek
(1963), Lee (1964), and Nieuwenburg (1969) also concern the determinants of long-
run money demand and the relative performances of current income, permanent
income, wealth, and net worth. Unlike aggregate money demand studies, these cross-
section studies do not provide estimates of the interest rate elasticity because of the
lack of microeconomic data. On the other hand, demographic variables that play no
role in aggregate money demand have been consistently found to be determinants of
microeconomic money demand. No explicit attempt has been made in these earlier
studies to integrate microeconomic money demand the into life-cycle saving behav-
ior of individuals.

In the post-1973 period, the number of cross-sectional studies is extremely small
in comparison with that of aggregate money demand. The cross-section studies on
money demand in the United States and other countries by Peterson (1974), Graves
(1978, 1980), Kenny (1991), Asgary, Gregory, and Mokhtari (1997) and a few oth-
ers essentially identify additional determinants of money demand. At the
macroeconomic level, however, the landscape has changed drastically The primary
focus of most empirical studies has shifted from analysis of the long-run aggregate
money demand to the short-run partial dynamic adjustment model of Chow (1966)
and Goldfeld (1973), especially Goldfeld who finds aggregate demand for M1 to be
a stable function of real GNP, the rates of interest on time deposits, and short-term
commercial papers. In Goldfeld’s standard model of aggregate money demand,
parametric estimates of long-run money demand are critically linked to their short-
run counterparts via the speed of adjustment. An extremely slow speed of adjustment
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would render the long-run parametric estimates large in absolute terms, while a
negative speed of adjustment would cause the long-run parametric estimates to be
inconsistent with theories. This is what has happened since the structural break of the
early 1970s. As shown in Table 1, the coefficient of lagged money in Goldfeld’s
(1973) study suggests that the quarterly speed of adjustment is approximately 0.28.
In absolute terms, this means that the long-run elasticities of income and interest
rates are about 3.6 times greater than their short-run counterparts. Subsequent studies
indicate that the speed of adjustment has become extremely slow (e.g., Garcia and
Pak, 1979; Milbourne, 1983) or negative (e.g., Hafer and Hein, 1980; Weninger and
Sivesind, 1979; Barnett, Offenbacher, and Spindt, 1984). Consequently, the long-run
elasticity of income has become large or inconsistent with theories, and its magni-
tudes range from a negative value of -29.0 in the study by Bamett, Offenbacher, and
Spindt (1984) to 1.50 in Milbourne’s 1983 study. Similarly, the elasticity of interest
rate on time deposits ranges from a positive value of 0.04 in the study by Hafer and
Hein (1980) to 5.50 in the study by Bamnett, Offenbacher, and Spindt (1984).

Table 1 also shows that past findings with different measurements of monetary
aggregates, scale variables, or interest rates in the model exhibit similar problems.
The speed of adjustment is slow when wealth (Friedman, 1978) or permanent
income (Hafer and Hein, 1979) is employed as the scale variable. Likewise,
empirical results using the buffer stock model of money demand (Carr and Darby,
1981) or Divisia monetary aggregates (Barnett, Offenbacher, and Spindt, 1984) also
show a quarterly speed of adjustment that is slow or beyond the theoretical bound of
0 and 1. In the buffer stock model of Carr and Darby, for example, the long-run
elasticity of income and interest rate on time deposits are -5.75 and 106.5, respec-
tively, while the corresponding elasticities of income and the user cost in the Divisia
model are 2.07 and -0.54. An excellent survey of many of these earlier studies can be
found in Judd and Scadding (1982).

In addition to the emergence of Divisia and buffer stock money demand model,
the cointegration analysis or the vector error-correction model of Hoffman and
Rasche (1996) has emerged as a prominent school of thought on long-run aggregate
money demand. In recent years, the impacts of these schools of thought on monetary
economics are tremendous, and their contributions to the literature are growing (e.g.
Cuthbertson, 1992; Mizen, 1994; Barnett, Fisher, and Serletis, 1992; Hoffman and
Rasche, 1991; Crowder, Hoffman, and Rasche, 1999). At the microeconomic level,
however, the state of cross-sectional studies on money demand remains unsatisfac-
tory, and much more work must be done to gain the necessary insights into the
microfoundations of aggregate money demand (Barnett 1997; Mizen, 1997; Laidler,
1997; Cuthbertson, 1997).
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As mentioned earlier, one of the difficulties with past cross-section money
demand studies is that little or no explicit attempt has been made to link the
microeconomic behavior of asset demand to the life-cycle theory of consumption
and saving (Modigliani and Brumberg, 1954). In recent decades, most empirical
studies on the life-cycle behavior of consumption and saving generally have reached
the consensus that a close relationship exists between demographic variables and the
life-cycle behavior of consumption and saving. Cross-sectional studies by Hall and
Mishkin (1982), Bernanke (1984), Altonji and Siow (1987), Altug and Miller
(1990), Lawrence (1991), Eberly (1994), Attanasio and Weber (1995), Browning
and Lusardi (1996), and others provide the evidence that the life-cycle motive as
captured by demographic variables plays a crucial role in determining consumption
and saving behaviors of individuals. Keynes also postulated the relationship between
demographics and individual saving behavior more than six decades ago. In the gen-
eral theory, Keynes explicitly stated that the propensities to save from income vary
enormously among individuals with divergent socio-economic characteristics
because of the differences in their subjective motives of precaution, foresight,
calculation, improvement, independence, enterprise, pride, and avarice (The General
Theory, pp. 107-109).

The Econometric Model

The aforementioned analysis suggests that the demand for a financial asset by
heterogeneous individuals is not only a function of the scale variable and the oppor-
tunity cost of holding money but also a function of the life-cycle motive represented
by a set of demographic variables. Equation (1) can be written as

) Inm, =a, +a,Iny, +o,lni, +¥a Ini +0D, +¢,
=4

where:

m, = Actual money demand held in financial institutions at time t and is
assumed to be a good approximation of the unobservable equilibrium
money demand,

v = Gross income received by each individual during period t and is an
approximation of total transactions postulated in the Baumol-Tobin model;

i, = Own interest rate or rate of return;

i, = The cross rate of return on the jth financial asset other than m,;

D, = A setof demographic variables.

The restrictions 0., > 0, a3 > 0, and &, < 0 hold, while the signs and magnitudes of the
set of parameters, 0°, are related to the life-cycle behavior and can be examined
empirically. The error term, €, is assumed to be normally distributed with zero mean
and constant variance.

Empirically, equation (2) is estimable only if microdata on the dependent and
independent variables are available. Most longitudinal or cross-sectional surveys,
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however, are not designed for testing specific economic theories and therefore may
not contain the exact information needed for the analysis. As mentioned earlier, one
of the difficulties encountered by past cross-section studies is the lack of data on the
rate of interest. A similar problem exists in SIPP. SIPP contains data on gross return
and total amount of each asset deposited by respondents at financial institutions.
Based on this information, the rate of return can be measured by dividing gross
return by the total amount of the asset reported. The problem with this measurement
is that it gives rise to an econometric problem that must be addressed. To see the
problem, equation (2) can be expressed as

N 1
3) lnm, =a, +a,lny, +a;ln(—r'—-)+2a,ln(—L) + 0D, +¢g,
m, -4

m,
where:
r, = Gross return on m,; and
_ . th
1ty = Gross returns on the j asset.

A casual glance at equation (3) suggests that regressing money demand on the
explanatory variables would lead to biased parametric estimates, because the own
rate of return is not only correlated with the error term but also correlated with other
explanatory variables. Using the property of logarithm we get:

r
#HInm, =a, +a,lny, +a,lnr,—a, lnmﬁia,ln(—ﬂ—) + 0D, +¢,
=3 mn

Rearranging terms in equation (4), the following money demand function can be
obtained easily:

N r
(5) Inm, =—l—[a| +a,lny, +o,lnr+Ya In(—) + 0D, +¢,]
+a, = m,
which can be expressed in reduced form as
N T
(6)Inm, =B, +B,Iny, +B,Inr + 3B In(—) + yD, +p,
=4 m

where:
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Equations (5) and (6) reveal that, in order to resolve the measurement error associ-
ated with the own rate of return, money demand can be expressed alternatively as a
function of income, gross return, cross prices, and demographic variables. The main
difference is that the reduced form parameters are smaller than their long-run struc-
tural counterparts in absolute terms due to the presence of the discount factor
[/(1+a3). In addition, the structural parameters can be expressed in terms of the
reduced form parameters as

131
=B, I+ B‘

® a,=—

B,
1B,
Bx
1 B‘

From the estimates of 3, and B;, a, is identified. Given B, and [B;, «, is identified.
Similarly, oz can be identified by B;. From B, ¥’ , and B, @,, and 6 are identified.

=B, (1+—)

=y (1+——

Data Source and Definitions

All data used in this study are obtained from wave seven of the 1993 panel of
the Survev of Income and Program Participation conducted by the U.S. Bureau of
the Census. SIPP is a longitudinal survey that collects approximately two and a half
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years of monthly data on income and program participation of individuals and
households in the United States. The 1993 SIPP panel contains nine waves of longi-
tudinal and cross-sectional data gathered by interviewers between February 1993 and
January 1996. The primary focus of SIPP is individuals age 15 years and over, and
SIPP covers the civilian noninstitutional population of the United States and mem-
bers of the Armed Forces living off post or with their families on post.

Data in wave seven of SIPP were collected by interviewers from February 1995
to May 1995 from individuals who own financial assets in their own names or jointly
with spouses. Financial assets covered in the survey include: (1) regular or passbook
savings accounts in banks, savings and loan, or credit unions, (2) money market
deposit accounts, (3) certificates of deposit or other savings certificates, (4) NOW or
Super-NOW accounts or other interest-earning checking accounts, (5) money market
funds, (6) U.S. government securities, (7) municipal or corporate bonds, (8) other
mterest-earning assets, (9) stocks and mutual fund shares, and (10) non-interest-
earning checking accounts. Because the focus of this study 1s transactions money
balances and their substitutes, major attention will be paid to non-interest-earning
demand deposits, NOW or Super-NOW accounts, regular and passbook savings
deposits, and money market deposits. IFor those who own an asset jointly with their
spouses, the total amount is divided by two, and the average is added to the amount
held in their own names.

Among the explanatory variables, income is defined as total income received by
each individual during the reference period and consists of both labor and nonlabor
incomes. Labor income includes wages and salary, nonfarm self-employment
income, and farm self-employment income. Nonlabor income consists of income
from financial and nonfinancial assets as well as income from other sources. A
detailed list of these incomes is given in Appendix A. SIPP does not collect implicit
returns on non-interesting-earning checking accounts. and the rate of return on these
assets will not be used in regressions. For NOW accounts, money market deposits,
and regular or passbook savings, SIPP only contains data on gross return on each
asset and total amount of the asset held by individuals in financial institutions. As
mentioned earlier, the rate of return on each asset is obtained by dividing the total
amount of return by the total amount of asset deposited.

In order to capture the life-cycle motive and Keynes’ postulate about the differ-
ences in the propensities of heterogeneous individuals to save and hold financial
assets, age, education, number of children (with children = 1, 0 otherwise), marital
status (married = 1, 0 otherwise), race (African Americans = 1, 0 otherwise), and
gender (female = 1, O otherwise) are mncluded in the analysis. In addition, as the
environment in which an individual lives also may affect money demand (Pesek,
1963), metropolitan status (metro area = |, 0 otherwise) and region (Northeast =1, 0
otherwise) are included in each regression.
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Regression Results

Econometrically, the method used to estimate money demand is closely related
to the question whether money demand, income, and the rate of return are endoge-
nous. For the economy as a whole, aggregate money demand, income, and interest
rate are endogenous; applying ordinary least square (OLS) would yield biased para-
metric estimates. Maximum likelihood, two-stage least square, or instrumental
variable method usually are used in past studies to obtain parametric estimates of
aggregate money demand. At the individual level, however, income and prices are
predetermined as each individual enters the market. As illustrated in the utility-
maximizing process of most microeconomic textbooks, income and prices are treated
as parameters. Other things being equal, a change in individual income or the price
of a commodity would lead to a change in equilibrium commodity demand, but not
vice versa. In the money demand literature, the asset approach of Friedman (1956)
essentially reflects this microeconomic behavior of consumers, and the equilibrium
quantity of money demand is already in reduced form. OLS therefore can be used to
obtain unbiased parametric estimates, provided that the error term in one demand
equation is not contemporaneously correlated with the error terms in other demand
equations (Zellner, 1962). For the market as a whole, nevertheless, the equilibrium
price and quantity are endogenous and determined by the intersection between
money demand and money supply. OLS no longer can be used to obtain unbiased
parametric estimates.

To facilitate the analysis, regression results presented in this study will be
obtained with both OLS and limited information maximum likelihood methods
(LIML). In each LIML regression, the instrumental variables employed may include
such demographic variables as age, education, number of children, gender, and race
that are likely to be correlated with the endogenous variables but not correlated with
the error term. In order to minimize sample losses and multicollinearity problems,
only one cross price will be used in each regression to examine the substitubility
between two monetary assets. Regression results for non-interest-earning demand
deposits, NOW or Super-NOW accounts, regular or passbook savings, and money
market deposits are given in Tables 2, 3, and 4, respectively.

Non-Interest-Earning Checking Accounts

Table 2 contains OLS and LIML regression results for non-interest-earning
checking deposits. In order to examine whether the parametric estimates differ
among individuals with different monetary assets in their portfolios, four regressions
are conducted for those who possess at least: (1) non-interest-earning checking
deposits, (2) non-interest-earning checking deposits and money market deposits, (3)
non-interest-earning checking deposits and NOW or Super-NOW accounts, and (4)
non-interest-earning checking deposits and regular or passbook savings deposits. As
mentioned before, SIPP does not contain the implicit rate of return on non-interest—
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earning demand deposits, and it is omitted in each regression. In order to maximize
the sample size and reduce the problem of multicollinearity, only one cross rate of
return is included in each regression so that the degree of substitubility between non-
interest-eaming demand deposits and another asset can be better examined.

As shown in the first regression containing OLS and LIML results for all those
who own non-interest-earning checking accounts, the income elasticity is positive
and significant at the 5 percent level with similar magnitudes. This suggests that the
long-run elasticity of income is neither very large nor negative as found in past
aggregate studies on money demand, but this elasticity value falls short of the 0.5
predicted by the Baumol-Tobin model. This suggests that income is a significant
scale variable affecting money demand but not a satisfactory proxy for total transac-
tions, as postulated in the Baumol-Tobin model.

The coefficients of most demographic variables reveal that the life-cycle motive
is significantly related to money demand. The coefficient of age shows that money
demand increases with age. A positive age coefficient, however, does not necessarily
mean that money demand increases with age for every individual and simply sug-
gests that the average or net effect is positive. As dictated by the life-cycle theory,
the reason is that income, consumption, and saving initially increase with age, reach
a maximum, and then decline after retirement. These results are generally consistent
with past cross-sectional findings (e.g., Peterson, 1974; Avery and Kennickell 1991).
Similarly, the coefficient of education is significantly positive, suggesting that, on
average, individuals with higher levels of education tend to hold more than those
who are less educated. In contrast, the coefficient of children is significantly nega-
tive. This finding is plausible because at each given level of income, individuals with
more children consume more and therefore hold fewer financial assets (Meghir and
Weber 1996; Hall and Mishkin 1982). The next column shows that the coefficient of
marital status is also significant and negative. At first glance, it is surprising that
married people hold less than do those of other marital statuses. But at each given
level of income, married people with children tend to consume more and hold less
than those who are married and have no children. The negative coefficient simply
reflects the average or net effect of these opposing forces on money demand (Bos-
worth, Burtless, and Sabelhaus, 1991; Avery and Kennickell, 1991). The coefficient
of race is negative and significant. African Americans hold less than whites. As
postulated by Keynes, this is probably due to the differences in the subjective factors
affecting their propensities to save and hold financial assets. The coefficient for gen-
der is significant at the 10 percent level but insignificant at the 5 percent level.
Metropolitan residents hold more than their nonmetropolitan counterparts, and dif-
ferences in the living environment also affect the demand for transactions money
balances as suggested by Pesek (1963). Regional differences, however, have no
effect on money demand. As with most past cross-sectional studies on money
demand, the value of R square is low.
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OLS and LIML results for the second model reveal that money market deposits
are close substitutes of non-interest-earning demand deposits. For those who own at
least non-interest-earning checking accounts and money market deposits, the elastic-
ity of the cross rate of return is negative and significant with similar magnitudes in
both OLS and LIML regressions. The income elasticity is significant and positive in
each regression and is greater than that of the first model. The coefficients of most
demographic variables are also statistically significant at the 5 percent level. The
life-cycle motive is clearly an important factor in determining asset demand.

Likewise, OLS and LIML regressions for the third model reveal that NOW or
Super-NOW accounts are substitutes of non-interest-earning checkable deposits. The
magnitude of the cross rate of return shows that a rise in the rate of return on NOW
or Super-NOW accounts of 100 percent would reduce the demand for non-interest-
earning demand deposits about 54 percent. The income elasticity is also positive and
significant at the 5 percent level. A rise in income by 100 percent would increase
money demand about |5 percent.

Results for the fourth model show that regular and passbook savings are also
close substitutes of non-interesting-eaming checking deposits. Among those who
possess non-interest-earning checking accounts and regular or passbook savings
accounts, a rise in the rate of return on savings deposits of 100 percent would reduce
the demand for non-interest-earning checking deposits about 60 percent in both OLS
and LIML regressions. A rise in income of 100 percent would only increase the
demand for these assets about 9 percent. Again. the strength of the life-cycle motive
on money demand has been reflected in the signs and magnitudes of the coefficients
of most demographic variables.

Generally, these findings reveal that:

o  The cross-sectional demand for non-interest-earning demand deposits is not
as unpredictable or volatile as found in past standard aggregate money
demand studies;

e The income elasticity varies substantially among individuals possessing dif-
ferent types of monetary assets. The magnitude of each income elasticity is
much smaller than the value of 0.5 predicted by the Baumol-Tobin model;

e The interest rate elasticity ranges from -0.48 to -0.60 and appears to be rea-
sonable in comparison with those of the long-run aggregate money demand
(Hoffman, Rasche, and Tieslau, 1995; Hoffman and Rasche, 1996);

¢ Money market deposits, savings deposits, and NOW or Super-NOW
accounts have a high degree of substitutability with non-interest-earning
demand deposits; and

e  The life-cycle motive is a major factor affecting money demand.
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NOW or Super-NOW Accounts

Table 3 contains the OLS and LIML regressions for NOW or Super-NOW
accounts. The first regression indicates that, among those who hold these assets, the
reduced-form elasticities of income and gross return are positive and significant at
the 5 percent level in both the OLS and LIML regressions. From these reduced-form
estimates, the corresponding long-run elasticities of income and the own rate of
return in the OLS and LIML regressions can be shown to be similar. These results
indicate that the demand for NOW or Super-NOW accounts are much more sensitive
to changes in the own rate of return than to changes in income. The coefficients of
the demographic variables are mostly significant and reveal that the life-cycle motive
is a major factor determining money demand.

Parametric estimates for the second model exhibit a similar pattern. When the
rate of return on money market deposit is included as an explanatory variable, the
reduced-form elasticities of income, own return, and cross rate of return are similar
in OLS and LIML regressions. Judging from the magnitude of the cross rate of
return, money market deposits and NOW or super-NOW accounts are close
substitutes. In the third model, NOW and Super-NOW accounts are also close sub-
stitutes of regular or passbook savings deposits. The reduced-form elasticities of
income, gross return, and cross rate of return are also significant and have the
expected signs. The coefficients of most demographic variables again reveal the
importance of the life-cycle motive in determining money demand.

Regular or Passbook Savings Deposits

As shown in the first model of Table 4, the OLS and LIML regression results for
those who possess at least saving deposits indicate that the reduced-form income and
gross return elasticities are positive and significant at the 5 percent level. The long-
run or structural elasticity of income is lower than that predicted by the Baumol-
Tobin model, while the elasticity of the own rate of return is much higher. The coef-
ficients of age, education, and marital status show the existence of a life-cycle
motive. The second OLS and LIML regressions show that the reduced-form elastic-
ity of the cross rate of return on NOW and Super-NOW accounts is negative and
significant. The elasticity of income, however, becomes negative due to the problem
of multicollinearity between income and the cross rate of return. Finally, the third
model shows that money market deposits and regular or passbook savings are close
substitutes for those who own these two assets. The elasticity of income is positive
and significant. The elasticity of gross return is not included in the model, because
no meaningful results can be obtained when it is included. Demographic variables
again are important determinants of money demand as predicted by the life-cycle
theory of consumption and saving.
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Conclusion

Findings in this study indicate that the long-run demand for non-interest-earning
checking deposits, NOW or Super-NOW accounts, and regular or passbook savings
accounts by heterogeneous individuals is a predictable function of income., own and
cross rates of return, and demographic variables Income elasticities differ substan-
tially among individuals possessing different monetary assets. The elasticities of the
rate of return are reasonable, as compared with the elasticities of interest rate found
in long-run aggregate money demand studies. The life-cycle behaviors of consump-
tion and saving are significantly related to money demand as reflected in the signs
and magnitudes of the demographic variables.

These results have some interesting implications. First, the impacts of monetary
policies on income, interest rate, and money demand are not as unpredictable as
those suggested in past standard aggregate studies. Second, the difficulties associated
with the standard model of aggregate money demand may be attributable to the
identification problem, the assumption of the representative consumer, or the
adjustment mechanisms. When the data are free from these complications, the long-
run elasticities of income and interest rates are not as volatile as those suggested in
the standard model of aggregate money demand. Finally, social policies formulated
to influence age. educational, marital, and racial compositions of the population are
likely to affect the life-cycle behavior of consumption and saving, which in turn may
have significant effects on money demand in the long run.
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Appendix A: Sources of Income

In the SIPP, income-generating assets consist of |3 categories: savings accounts,
money market deposit accounts, certificates of deposit, NOW or Super-NOW
accounts, money market funds. U.S. government securities, municipal or corporate
bonds, other interest-earning assets, stocks or mutual fund shares, rental property,
mortgages, royalties, and other financial investments. Other sources of income con-
sist of 35 categories: (1) Social Security, (2) U.S. government railroad retirement, (3)
federal supplemental security, (4) state-administered supplemental security income,
(5) state unemployment compensation, (6) supplemental unemployment benefits, (7)
black lung payments, (8) workers’ compensation, {9) state temporary sickness or
disability benefits, (10) employer or union temporary sickness policy, (11) payments
from a sickness, accident, or disability insurance policy purchases by individuals,
(12) Aid to Families with Dependent Children (AFDC), general assistance or general
relief, (13) Indian, Cuban, or refugee assistance, (14) foster child care payments, (15)
other welfare, (16) child support payments, (17) alimony payments, (18) pensions
from a company or union, (19) federal civil service or other federal civilian
employee pension, (20) U.S. military retirement, (21) National Guard or Reserve
Forces retirement, (22) state government pensions, (23) local government pensions,
(24) income from paid-up life insurance policies or annuities, (25) estates and trusts,
(26) other payments for retirement, disability or survivors, and G.I. Bill/VEAP edu-
cation benefits, (27) income assistance from a charitable group, (28) other
unemployment compensation (e.g., Trade Adjustinent Act benefits, strike pay,
other), (29) veterans’ compensation or pensions, (30) money from relatives or
friends, (31) lump sum payments, (32) income from roomers or boarders, (33)
National Guard or Reserve pay, (34) incidental casual earnings, and (35) other cash
income not included elsewhere.
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