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Abstract

This paper is an empirical investigation of the behavioral life-cycle savings model. This model
posits that self-control problems causes individuals to depart substantially from rational behavior. I
show that this model can explain how the consumption of individuals at or near retirement vary with
changes in different types of financial assets. Specifically, consumption spending is sensitive to
changes in income and in liquid assets, but not very sensitive to changes in the value of other types
of assets such as houses and social security (even though the value of non-liquid assets is relatively
large for most of the households in the sample). In general, the evidence presented here favors the
Behavioral Life-Cycle Model over the conventional life-cycle model even when liquidity
constraints are introduced. © 1998 Elsevier Science B.V. All rights reserved

JEL classification: D91: Intertemporal consumer choice; Life-cycle models and savings; E21: Consumption;
Savings

Keywords: Savings; Life-cycle; Behavioral models

1. Introduction

According to the simplest versions of the life-cycle theory, a person’s consumption
should depend only on the present value of his wealth. This theory has many implications,
the most studied being that individuals should engage in consumption smoothing.
However, this implication has been rejected by most empirical studies.' Often the failure

* Corresponding author. Tel.: +1 415 239 8224; e-mail: 1mlevin@usa.net

! For e.g., see papers by Flavin (1981), Mankiw (1981), Hall and Mishkin (1982), Hansen and Singleton
(1983), Courant et al. (1986), Carroll and Summers (1989) and Campbell and Mankiw (1989). An excellent
summary of empirical work on the life-cycle hypothesis can be found in Thaler (1990).
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of the life-cycle model is attributed to the presence of liquidity constraints for significant
subsets of the population (see Hayashi (1985) or Zeldes (1989) for examples). This paper
examines whether these anomalous results can be better explained by an alternative
model of savings behavior that takes into account the problem of self-control. This model
is called the behavioral life-cycle model, which was formulated by Shefrin and Thaler
(1988).”

To compare these two models, I examine how consumption varies with both the level
of wealth and the form that wealth takes. In the simplest life-cycle models, consumption
should only depend on an individual’s total wealth, in other words, assets should be
fungible; receiving $ 100 today should have as much effect on an individual’s spending as
receiving $ 100-+interest next year, or a $ 100 appreciation of the value of his house.> The
behavioral life-cycle model predicts that assets should not be fungible, implying that an
individual’s consumption decisions will be affected by asset composition as well as total
wealth.

The behavioral life-cycle model as developed by Shefrin and Thaler is a simple model
of self-control based on three ideas. First, individuals are tempted to spend all their
resources on current consumption instead of saving for the future. Second, individuals
who save, overcome this self-control problem by investing in a variety of assets that have
different levels of temptation associated with them. A historic example of this type of
asset was Christmas clubs which were savings plans (usually with low or non-existent
interest rates) that did not allow withdrawal unto December. Individuals invested in them
to insure they had enough money saved for Christmas presents. Thus, individuals create
mental accounts for their different assets causing their marginal propensities to consume
from those assets to vary with the level of temptation associated with each one. Third,
setting up these mental accounts implies that individuals engage in ‘framing’; a person’s
consumption spending not only depends on total wealth but also depends on how that
wealth is allocated among assets with differing levels of ‘temptation.” For example,
individuals are more willing to spend assets they have labeled current income than those
they have labeled wealth or those that they expect in the future. Essentially, the
behavioral life-cycle posits that there are psychological as well as financial transaction
costs associated with spending from different types of assets.

This paper contains the first formal empirical tests of the behavioral life-cycle model
using a large panel dataset such as those that have been used to study other models of
savings. Previous evidence for the behavioral life-cycle (collected in Thaler, 1992) has
either come from small surveys of college or MBA students or been garnered from
anomalies found in other studies that were not designed to test the behavioral life-cycle
model. Although this type of evidence is valuable, it cannot be definitive because of small
sample size or possible biases in studies that were not designed to study behavioral
decision making. Testing the behavioral life-cycle model necessitates taking the
assertions of that model and creating empirical tests that distinguish between it and

2 This theory can be interpreted as a formalization of an older literature which had rejected some of the
implications of permanent income/life-cycle models but found that wealth was still an important element in
making consumption decisions. This literature is summarized in Mayer (1972).

3 Liquidity constraints and other extensions of the life-cycle model may also cause fungibility to be rejected.
See the discussion in Section 2.
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conventional models of life-cycle savings. It also requires building an econometric model
that controls for the biases inherent in examining consumption data.

Another novel feature of this paper is that many goods are used to study consumption.
In previous empirical studies of consumption only food spending is used because it is the
only category of consumption included in the PSID and other commonly used datasets. In
this paper, I use the Retirement History Survey which contains information on how much
is spent on ten different goods. This creates an opportunity to investigate how spending
patterns differ between goods.

In the next section, I derive four testable differences between the behavioral and
conventional life-cycle models. The first two tests are straightforward comparisons of the
marginal propensity to consume (MPC) out of different types of assets. The third test
examines whether liquidity constraints are causing the observed differences in assets’
MPC and is derived from differences between the two models on the effect of liquidity
constraints. Essentially this test examines whether liquidity constraints occur because of
an inability to liquify certain assets or because of large psychological or financial
transaction costs in doing so. The final test is an examination of whether transaction costs
seem to be financial or psychological in nature. This test is derived by looking for
evidence of framing in consumption. For a conventional life-cycle model individual, the
propensity to consume a particular good out of any asset will depend only on the good’s
wealth elasticity and possible financial transaction costs. However, if an individual acts
according to the behavioral life-cycle model, then the form wealth takes affects the type
of wealth the individual consumes. In other words, the psychological cost of using an
asset to finance the consumption of a particular good is a function of that good’s
attributes. In this case the propensity to consume a particular good out of a particular
asset will depend on the attributes of both the good and the asset.*

In Section 3, the data and the statistical methods are discussed. Section 4 contains the
empirical results, and Section 5 is the conclusion.

The results of this paper provide strong evidence against assets being fungible. For
many individuals consumption does not seem to be very sensitive to changes in their
wealth portfolios. Further, assets’ marginal propensities to consume are very different and
show strong evidence in favor of the presence of large transaction costs. Finally, the
behavior of liquidity constrained individuals is consistent with the expected effects from
framing. In general then, this paper finds strong evidence in favor of the behavioral life-
cycle model in comparison to the conventional life-cycle model.

2. Modelling consumption expenditures

2.1. Framework

In this section a simple framework is introduced in order to formalize tests of the
differences between the behavioral and conventional life-cycle models. To establish the

4 Although this implication of the behavioral life-cycle theory is not explicitly discussed by Shefrin and Thaler
(1988), Shefrin and Thaler have derived this result in an unpublished mimeo, Shefrin and Thaler (1981).
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framework, compare the expenditure function of a conventional life-cycle individual (E,)
to one who acts in a behavioral manner (Eg), both with income (Y) and K different types
of assets (A1-Ak).

In the simplest model, a conventional life-cycle individual’s expenditures will only be a
function of his total resources. The individual’s total resources (W) are the sum of his
assets plus the capitalized value of his permanent income which can be written as oY
where « is

1 . Pt
o= (D)
; (14r)
where P=survival probability, r=interest rate, 7=time horizon.

Thus the total resources of an individual are: W = oY + YA;. Therefore, the
conventional life-cycle individual’s expenditure function for the gth good can be written
as

K
Erg = Erg(W) = Epg <aY + ZAk> )

k=1

For a behavioral life-cycle individual, consumption will depend not only on his total
resources but also on how those resources are split up between different types of assets.
Thus the expenditure function for a behavioral life-cycle individual will be

Eg, = Egg(Y,A1,Az, ..., Ay) 3)

In this case, there is no single aggregate that an individual uses when making an
expenditure decision. From these expenditure functions one can easily derive the
marginal propensity to consume (MPC) out of a given asset. For a conventional life-cycle
saver the marginal propensity to consume out of any asset (i or j) is

OB, OE, OE, OB,  OFi
oa o, —ow ™ oy ~“aw

“

For income this formulation assumes that income is permanent income. If changes
in income were completely transitory then the MPC of income would equal the MPC
of wealth. Thus, the value of the MPC from an addition to income relative to the
MPC from an addition to wealth will range between the MPC of wealth (if the income
change is transitory) and (if the income change is permanent) and will depend on
how permanent the change in income is. Note that the MPC from income will never be
greater than a! For a behavioral saver the marginal propensity to consume out of an asset
will be

O, _ OEng _ OFw, . OFn,_ OFu

> > >
0A; ~ 0A; DAy oY Al

&)

where the assets are arranged in descending orders of temptation or liquidity (A; is more
tempting than A, etc.); further, even if Y is transitory, its high temptation level will cause
its MPC to be higher then the MPC of an equivalent change in wealth.
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2.2. Test 1 (Comparing the MPC from income to the MPC from wealth)

The first test derives from comparing Eq. (4) to Eq. (5). This test consists of examining
the sensitivity of consumption to income relative to wealth. According to behavioral life-
cycle theory, spending should be very sensitive to income and much less sensitive to
wealth. Thus if the behavioral theory is right, a regression of consumption against income
and other assets should find that income is usually significantly related to consumption,
while other assets may not be. Further, if the conventional theory holds, the ratio of the
MPC of permanent income to the MPC of wealth should equal, the capitalized value of a
$ 1 worth of permanent income; if the behavioral theory is correct this ratio will be larger
than.

2.3. Test 2 (Testing for the equality of different assets’ MPC)

The second test also directly follows from the framework developed above. This test
compares the MPCs of different assets. If individuals are conventional life-cycle savers
then the MPCs of the different assets should be equal. In other words assets should be
perfect substitutes. However, if individuals are behavioral life-cycle savers then the MPC
of different assets will not be the same and should, instead, be a function of the level of
temptation associated with the particular asset. Thus, this test consists of examining
whether or not the MPCs are equal.

2.4. Test 3 (Testing for liquidity constraints)

Obviously there are explanations other than the behavioral life-cycle hypothesis that
predict Tests 1 and 2 would fail. The addition of liquidity constraints to the simplest
convention would, by themselves, cause assets to not be fungible. If individuals cannot
borrow against some of their assets then even the conventional life-cycle model will
predict that less liquid assets will have lower marginal propensities to consume. The third
test compares the MPC of different asset types for constrained and unconstrained
individuals. The idea behind this test is that in a conventional life-cycle model liquidity
constraints are externally imposed by market imperfections which limit the ability to
borrow against future income whereas in the behavioral life-cycle model, liquidity
constraints may also be internally imposed by the consumer. The testable difference
between internal and external liquidity constraints is that if the constraint is external, the
value of an illiquid asset will affect consumption as long as other more liquid assets
are still being held (since an increase in this asset just adds to general wealth) but will
cease to affect consumption when those more liquid assets are depleted, since then the
liquidity constraint will be binding. The opposite result holds when the liquidity
constraint is internally imposed. As long as more tempting assets have not been
exhausted, the value of the less tempting asset will not affect the decision on how much to
consume. Instead a less tempting asset will be consumed only after more tempting assets
are exhausted.

To formalize this test, assume there are two assets denoted A; and A,. A; is a liquid
asset (for example, the value of a checking account) while A, is an asset that is less
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liquid (for example, a house) that will eventually be liquidated. For a conventional
life-cycle individual, the value of A, will only affect consumption when the liquidity
constraint is not binding. This occurs when the value of A; is large. If the value of
A; is small the individual is liquidity constrained causing an increase in A; to
have no effect on consumption since there is no way the individual can access it. In
our example, if a person who is not liquidity constrained (a lot of money in his
bank account) finds that his house has doubled in price then his consumption
will increase. However, if he is liquidity constrained then the increase in the value
of his house will not change his consumption expenditures because he cannot borrow
against it.
Formally then his consumption expenditures will follow this pattern

9FL) o aa 2B o (6)
0A> A~0

942|450
Two implications of the behavioral life-cycle model predict that the effects of liquidity
constraints will be completely different from those described in Eq. (6). First, as
discussed earlier, the liquidity constraints of a behavioral life-cycle individual are
internally imposed in addition to being externally forced upon him by imperfections in
the capital market. In this case a less liquid or tempting asset (A;) will only affect his
consumption when other more tempting assets (A;) are depleted and he needs to use it.
For example, an increase in the value of a house only affects consumption when another
less tempting asset is exhausted. If there is plenty of liquid wealth available, a change in
the value of the house will not alter the individual’s consumption decision because the
value of the house does not enter into his decision making process. However, if the person
is strapped for cash then he will want to dip into those less liquid assets. Since the
constrained individual is (at least implicitly) using those assets, the components of his
decision making process will now include them. In this case, a change in the value of
these assets will affect his consumption pattern. Second, if the behavioral life-cycle
model is true then individuals who adopt the rules of behavior suggested by it will be
more successful at saving than those who do not. In this case the individuals who are least
tempted to use illiquid assets to support consumption will be the individuals with
relatively larger savings. Thus even after controlling for an individual’s initial resources
(through a fixed effect or other econometric controls-see below) we will find a differential
response to an exogenous change in a particular asset’s value between the group
that looks liquidity constrained and the group that does not. Formally, both these
reasons imply that a behavioral life-cycle individual’s consumption will follow this
pattern

OE OFE
~L =0 and =X >0 (7)
0A; A1>0 0Ar A1~0

Thus the conventional life-cycle theory and the behavioral life-cycle theory have
strongly contrasting and testable implications about the effects of liquidity constraints on
consumption behavior.
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2.5. Test 4 (Testing for psychological versus financial transaction costs)

Testing for framing in consumption is complicated. Proponents of the conventional
life-cycle hypothesis maintain that differences in various assets’ marginal propensities to
consume may result from those assets having differential risk characteristics, or tax rates’
or other features that cause a one dollar increase in the value of a house to have the same
effect on spending as, say a 50 cent increase in some other asset. The most important
objection to Test 3 (see Skinner, 1993) is that the existence of fixed monetary costs of
transforming illiquid assets into consumption may also cause Test 3 to be rejected. Thus
Test 3 is actually a test of whether there are costs to transforming assets but does not test
directly whether those costs are financial or psychological in nature.

However there is a testable difference between the psychological and the financial
theory of liquidity constraints. Note that if the financial explanation of transaction costs is
correct then there still is a single aggregate of resources (W) upon which an individual
bases all his consumption decisions on. In this case how an asset maps into W depends on
its characteristics alone, not the characteristics of the good being consumed. Let & (Ay)
be the function that transforms the value of asset Ay into W. W is now a sum of all the
(transformed) assets and a conventional life-cycle individual’s expenditures on a
particular good (g) will be

Epg = ELg(W) = Ey, (Z ¢k(Ak)> ®)
k=1

Now suppose we have two different goods (g and /) and two different assets (A; and
Aj). In this case the individual’s wealth will be: W = &(A;) + D2(A,) and his
expenditures on two the goods will be

ELg(W) = ELg(@l (A]) + @2(142)) and ELh(W) = ELh(Qpl (A]) + 452(142))

If we take the derivatives of the expenditure functions of one of the goods (g) with
respect to one of the assets (k) we have
OEL, OE,, OW OEy,

OAr  OW 0A,  OW

- D (Ar) ©)

The OFEi,/OW is the marginal propensity of a conventional life-cycle individual to
consume a good for a given change in wealth while OW /0A; = @) (Ay) is how the change
in a particular asset is transformed into a change in wealth. The marginal propensity to
consume a particular good out of wealth is obviously not going to be equal for different
goods, since its value will depend on the good’s wealth elasticity. However, the second
term does not depend on what particular good is chosen since its value just depends on
how the asset is transformed into wealth and should be the same for all goods. If a
conventional life-cycle individual consumes two goods (g and h), then the ratios of the

5 For example, consider a individual with 2 assets, A; and A,. If A, is taxed at a rate of the individual’s total
resources will be W = A; + (1 — 7)A; and the propensity to consume out of those two assets on a good (G) will
be: 0G/0A| = OG/OW and G/DA; = (1 — 7)0G/OW.
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marginal propensities to consume out of the two assets will be equal since

BELg/aAl _ 8ELg/3W . @ll (Al) _ 45/1 (Al) _ aEL,,/aAl
OELg/0A;  OELg/OW - D)(Ay)  D,(A2)  OEL,/0Az

(10)

For a behavioral life-cycle individual, however, the relationship between an
expenditure on a certain good and the value of an asset will depend on both the good’s
and asset’s characteristics. In this case the propensity to consume a particular good out of
a particular asset should depend on the attributes of both the good and the asset. As an
example, compare spending on groceries to spending on vacations. The conventional
model, discussed above, would predict that after controlling for the different wealth
elasticities of the two goods, a change in the value of a home or a business will affect
spending on groceries by as much as it affects spending on vacations. On the other hand,
the behavioral model predicts that spending on a good (like groceries) that is purchased in
small quantities every day will be less influenced by the value of a particular asset then a
good that is purchased infrequently at a higher cost. In other words, the behavioral life-
cycle model predicts that when an individual finds his house has increased in value he
will be more likely to change his vacation plans than his grocery purchases. For a
behavioral life-cycle individual, then, Eq. (10) will not hold; the ratios of the MPCs
between assets and spending on different goods given in Eq. (10) will no longer be equal.
Thus Eq. (10) suggests a very general test between the two competing hypotheses. If
people engage in framing then asset composition will affect both the composition of
spending as well as its size.

3. Data and statistical methods used in the study
3.1. Data

The data used in this study is from the Longitudinal Retirement History Survey (RHS).
This survey interviewed around 11 000 household heads who were between 57 and 62 in
1969. This survey was repeated every 2 years until 1979, creating six waves. The survey
contains detailed information on family status, wealth, social security, income and
expenditures.

The RHS has several features that makes it useful in studying the effect of wealth and
income on consumption. First, creating a value for future wealth is much simpler for a
group near retirement than for a group of younger cohorts. Determining the value of
future wealth of a relatively young person is extremely difficult since it will depend on his
future wage income as well as his future social security and pension, all of which are
extremely difficult to predict. On the other hand, since the individuals in the RHS are
either retired or near retirement, their social security wealth and pension wealth are
known or can be predicted with a much larger degree of certainty. Further, future wage
income is a much lower portion of future wealth for the elderly, making exact modelling
relatively less important. The second advantage of using a sample of the elderly is that
liquidity constraints are relatively unimportant for them. The inability to borrow against
future labor income may cause younger individuals to be seriously liquidity constrained.
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However, the peak earning years of the elderly are behind them. Thus their spending
patterns should not be as constrained by their inability to borrow against future income. A
third advantage of the RHS is that it is a relatively long panel (10 years), during which
most of the households progress from one stage of the life-cycle (working) to another
(retirement). Thus we may be able to examine how life-cycle changes affect the
relationship between consumption spending and asset type.

To study consumption, I use eight of the ten expenditure categories® in the RHS as
dependent variables. All expenditure categories are annual expenditures for an entire
household. The eight consumption variables are listed below. Unfortunately, not all the
consumption questions were asked for all of the waves of the RHS; the dependent
variables and their range are listed below:

Dependent Variable In 1969 1In 1971 In 1973 1In 1975 In 1977 In 1977
Food Eaten at Home Yes Yes Yes Yes Yes Yes
(Groceries)

Food Eaten Out (Food Out) No" Yes Yes No" Yes Yes
Charitable Contributions Yes No No Yes Yes Yes
Dues to Clubs Yes Yes No Yes Yes Yes
Entertainment Yes Yes No Yes Yes Yes
Gifts Yes Yes No Yes Yes Yes
Transportation No Yes Yes Yes Yes Yes
Vacations Yes Yes Yes Yes Yes Yes

* For Food Out, 1969 and 1975 were excluded because the values for those 2 years
were not consistent with the values for the other years.

Unfortunately this data cannot be combined into one total consumption category
because of missing values. Since there are relatively few observations which have non-
zero values for all eight categories, a different equation for each consumption category
will be estimated.’

Two sets of independent variables are used in this study. The first set is household
characteristics. Since the equations are estimated using fixed effects (see ahead), only
household characteristics that change over time need to be controlled for. The included
characteristic variables are married dummy (Married), retirement dummy (Retire), spouse
employment dummy (Spouse Work), changes in health status (Feel Better-Health better
than 2 years ago, Feel Worse-Health worse than 2 years ago) and number of people in the
household (#_in_House). The Retirement dummy was constructed in two steps. First,
those who said they were retired and had wage incomes of less than $ 1000 a year were

® The two missing categories are amounts spent on chores and amounts spent on non-vacation trips. Very few
households have more than one non-zero observation for either of these categories. Therefore these categories
could not be analyzed in the manner discussed in Section 3.3.

7 1 have also excluded single women who were never married during the panel (the RHS does not contain men
who were single in 1969). Preliminary investigation has shown that their reported consumption behavior is much
different from the behavior of couples and is not explained by changes in their income or any other variable.
This may be due to less accurate data (we do not have social security records for their husbands) and other
wealth data may be incorrect. Although including these women does not substantially change the results, it does
weaken them.
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considered retired. Second, for individuals who did not respond to the retirement question
or claimed they were not retired, the retirement dummy was constructed by finding the
first year that their wage earnings were less than $ 1000 and then stayed less than that in
subsequent waves. Using this definition, most individuals were retired by 1977 and all
were retired by 1979.

The second set of independent variables consists of the different assets. In this study, I
use five types of assets: current income, liquid assets, value of house, future assets and
non-liquid assets. Current income (Income) consists of wages, net interest income,
dividends, social security, pension income, and business or farm income less payments on
debts. Liquid assets (Liquid Wealth) consist of assets that are relatively easy to transform
into cash. These include checking and savings accounts, stocks and bonds, and
(negatively) the value of any non-secured debt. House value (House) is the net equity in
the home (market value of home less the mortgage). Future assets (Future Wealth)
include the (actuarially discounted) present value of social security and pension income
plus the discounted value of future labor income.® Non-liquid assets (Property) consist of
everything that remains, including net value of farm, business, and other (non-house)
property. All asset values are net of current payments to the household (which are counted
as income).

In many studies of consumption, rejection of life-cycle models is attributed to liquidity
constraints caused by an inability to borrow against future labor income (for e.g., see
Zeldes, 1989 or Deaton, 1989). Although most of the individuals in this study are near
retirement, some might still wish to borrow against future social security or pension
income and find themselves unable to. To examine whether this is important I have split
the sample into constrained and unconstrained subsamples in a manner analogous to
Zeldes. I have defined the unconstrained group as those households whose liquid wealth
exceeds at least 3 months of household income for at least five of the six periods in the
sample, while the constrained group consists of everyone else.

3.2. Means

Table 1 contains the means of the consumption and asset variables used in the different
regressions (which are labelled at the top).” Since each regression is taken from a
different sample, the means of the variables in each of the regression samples are
reported. The first row (labelled consumption) is the mean of the dependent variable used
in that regression. The means are for the entire sample and are also broken down for the
constrained and unconstrained subsamples.

One striking result from the table of means is that the households who are in the
Entertainment, Vacation, and Dues regressions have a higher mean for income and wealth
then the households in the other spending categories. Mean Income for these three

8 I assumed that individuals have perfect foresight about their future career path (i.e. know both their future
income and when they will retire) and so use their actual earnings to calculate their expected future income. It
turns out that including or not including future labor income does not change the results very much, so a more
sophisticated treatment of future income is probably not worthwhile (almost two-thirds of the sample were
retired by the third wave).

 Means of the household characteristic variables are available upon request.
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samples is over $ 10 000 while for the other five categories mean income is near $ 8000.
A similar result holds for the various wealth variables. The reason for this is that there are
fewer observations for these categories than there are for the other ones, and being in this
sample is positively correlated with wealth. Although it is obvious why taking vacations
correlates strongly with wealth it is somewhat odd that joining a social club (which has an
average expenditure of only $69) or spending on entertainment should be. This
heterogeneity in the samples should be remembered when comparing the results from the
eight regressions. Further, even though the combined results will be reported they can
only be interpreted as indicative, not definitive.

Another less surprising result is that the constrained group is on average poorer than
the unconstrained group. For example, the constrained group’s mean income is around 25
percent lower than the unconstrained group’s mean income. Even more striking, the
constrained group’s mean liquid wealth is only 10-15 percent of the unconstrained
group’s mean liquid wealth. The other wealth variables are also considerably lower for
the constrained group then for the unconstrained group.

The column marked ALL contains the sum of the means of the eight consumption
variables. The value of $ 3287 is the sum of the eight categories mean spending levels and
is between 25-40 percent of income. This provides good evidence that the eight
consumption variables are a large proportion of total consumption spending.

3.3. Empirical methods

To consistently estimate different assets’ MPCs, five major econometric problems need
to be solved. These problems are: Unobserved differences between individuals,
autocorrelation of errors between years, measurement error in the wealth data, possible
simultaneity bias between spending and savings decisions, and sample selection bias
caused by missing observations. Any consistent estimator of the effect of asset
composition on consumption must take these problems into account.

Unobserved differences between individuals may result in people with the same level
of income having different amounts of savings. These differences may be caused by
different tastes for savings, different income paths (individuals whose income is more
variable may have more precautionary savings), or differences in luck. The coefficients
from a standard regression of assets on consumption may be contaminated by these
unobserved differences. This bias occurs because the estimated coefficient of a particular
asset will include both the marginal propensity to consume from that asset and the cross-
correlation between the unobservable differences, the value of the asset and consumption.
To solve this problem, I will use fixed effects. Fixed effects sweep out the unobserved
differences between people by subtracting out the individual means from all the variables
before estimation.'® This method is equivalent to using individual dummy terms in all the
equations. This technique should eliminate the contamination caused by the unobserved

10 This method is somewhat unorthodox. Griliches and Hausman (1986) suggest sweeping out the means by
first differencing and using a slightly different set of instruments. Since some of the dependent variables are
missing in the middle of the sample (usually 1973) first differencing would lead to some excess data loss.
Preliminary investigations using first differences on grocery and vacation spending (which span all 6 years)
suggest that the results of the Griliches-Hausmann technique and those reported here are very similar.
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differences and allow for unbiased estimates of the MPCs. Even though this technique
allows the estimates to be conditioned on the individual’s initial resources, it does not
control for differential responses of these individuals to exogenous changes in the value
of those assets. In this case the estimated parameter can be interpreted as the average
MPC of a particular asset for a given sample. If the sample changes then the MPC may
change with it (see discussion in Section 2 on why samples might have different MPCs).

The problem of auto-correlation of the equations’ error term can be dealt with
straightforwardly. Instead of assuming that the error term follows an AR(1) or AR(2)
process that is constant between periods, I allow the autocorrelations between the
different years to be free parameters that are estimated directly. The method'' for doing
this is to treat each year as a separate equation. Then the equations for the different years
are estimated jointly by a method similar to seemingly unrelated regressions or three-
stage least squares in which the covariances between equations are actually the auto-
correlations of the error terms and are estimated directly.

A typical problem with using wealth data is that this data is often riddled with
measurement error. The RHS is no exception (see Hurd, 1987). To control for
measurement error, [ use a technique devised by Griliches and Hausman (1986), which
utilizes the panel structure of the RHS. Their technique exploits the multiple observations
per individual that panel datasets contain. To instrument a variable contaminated by
measurement error one uses the value of that variable from different periods. For
example, to instrument liquid wealth in the 1975 equation one can use the value of liquid
wealth in 1973 and 1977 as instruments, while to instrument liquid wealth in the 1977
one would use the 1975 and 1979 values. This method is consistent as long as the
measurement error does not follow a moving average (MA) or auto-regressive process but
there is autocorrelation in the true value (since otherwise the variables would not be good
instruments). The assumption of no MA component in the measurement error can be
tested for by calculating a Hausman-Specification test comparing the estimates when the
adjacent time period values are used as instruments with the estimates when the
instruments are drawn from values from periods further away (which would not be
affected by a MA error).'?

In a similar manner, simultaneity bias can also be tested for and corrected. A potential
problem for estimating the effect of wealth on consumption is that decisions on how
much to consume and how much to save may be made simultaneously; if you decide to
save more you will consume less. In this case, using the future values of the wealth
variables as instruments will not lead to consistent estimators because a consumption/
savings decision in an earlier period will affect the future values of those variables too.
This effect can also be tested for by calculating a Hausman test statistic comparing the
estimates that use both the future values and past values of the asset values as instruments
(and so should be more efficient if measurement error is the major problem) with the
estimates that only use assets’ past values, which are consistent even when simultaneity

' This method is outlined in Hsiao (1987).

12 Testing for autocorrelation in the measurement error is much harder (if not impossible). However, if
autocorrelation of the measurement error was a serious problem then the estimates would still change when
instruments of different lengths were used, which might be discerned by a Hausman test.
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bias occurs because their values are not affected be current decisions (i.e. their values are
predetermined).”® The test statistics for both measurement error and simultaneity bias
will be reported below.

The final problem with the data is sample selection. Many of the observations do not
have complete (or even any) information on the consumption categories for all the
periods, or claim that the value of that good is zero (which seems implausible for some of
the categories, particularly groceries). Although one could handle this problem by
making some strong assumption about the error distribution (such as normality) I will
instead only use households that have valid non-zero consumption values for all the
periods. I am thus assuming that for the households selected by this criteria, the process
that puts them into the sample is constant over the time-span and so is a fixed effect. By
controlling for these fixed effects, I will control for any sample selection effect.

The method outlined above differs from normal three-stage least squares in two ways.
First, the coefficients of the variables are restricted to be the same across all the equations
(which are the years). Second, to use three-stage least squares one must assume that all
the instruments can be used in all of the equations. Since the instruments are the values of
the non-adjacent variables, this method will not work. Instead one must use a generalized
method of moments estimator that allows the instruments to vary between equations.

4. Empirical results
4.1. General regression results

The baseline regression results are in Table 2. Table 3 contains results on the
differences between the estimated MPCs. The estimates of the MPCs for both the
liquidity constrained and non-liquidity constrained subsamples are in Table 4. For all four
tables, columns are labelled with the consumption category that is the dependent variable.
The column labelled All is the aggregate consumption category and is the sum of the
previous eight columns. In this section, I discuss some general results from the
regressions. In the sections following, specific tests between the conventional and
behavioral life-cycle hypotheses developed earlier are conducted.

The first parts of Tables 2 and 4 contain the R* and the number of observations for the
different regressions. Table 2 also contains the chi-square statistics on tests of various
hypotheses. The second part of Tables 2 and 4 are estimates of the MPCs of the different
assets.

The first part of each table reveals very low values of R*. One reason for this is that by
using a fixed effect one takes out the between variation (in a cross-section regression the
R? is between 0.3 and 0.4) but retains a lot of the variation caused by measurement error
in the dependent variable. Luckily, even though the R” is small, some effects can still be
discerned.

13 At a minimum, acceptance of the hypothesis of no simultaneity bias implies that even if there is actually
some bias, the effect of this bias is small relative to the variance of the estimates.
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In Table 2, the line titled ‘Measurement Error MA y?* contains the chi-square statistics
for a Hausman test on whether measurement error follows a first order moving average
process (the null hypothesis is that measurement error is white noise). This test consists of
comparing the estimates when the instruments are one period away (for example, using
wealth from 1973 and 1977 to instrument 1975 wealth) which are valid and most efficient
if the measurement error is white noise to those when the instruments are two periods
away (in same example, using 1971 and 1979 wealth as instruments) which are valid if
the measurement error is either white noise or follows a first order moving average
process.'* The line titled ‘Simultaneity x> has the same interpretation except that the null
hypothesis is no simultaneity bias. In this case estimates using current and past values of
the wealth variables are compared to estimates that use only the past values of the wealth
variables as instruments. For both tests the null hypothesis is rejected at the 5 percent
level only for the Food Out category, and even those results do not change much when the
more robust estimator is used (i.e. the coefficients do not change much but the #-statistics
become lower). In general then, it seems safe to assume that the measurement error in the
data does not have a significant moving average component and that the effect of
simultaneity bias, if it exists, is small. The %> tests in Table 4 will be explained below.

4.2. Tests of the behavioral life-cycle theory

The estimates for the income and the wealth variables are reported in two parts. The
first part (Table 2) consists of the coefficients and the ¢-statistics. Since the income and
wealth variables are divided by one-hundred before entering the regression, the
coefficients on these variables are the number of cents spending on a particular category
increases when the wealth or income variable is increased by one dollar. The second part
(Table 3) consists of tests of linear restrictions on whether various wealth and income
coefficients are equal. For example, the row labelled ‘Income—Liquid Wealth’ consists of
the differences between Income and Liquid wealth coefficients (with the z-statistic for
that difference below it). The rows labelled with ‘x> are chi-square statistics for the null
hypothesis that the sets of coefficients are equal. There are three sets of 3 statistics. The
first chi-square (labelled ‘Income y?’) tests the null hypothesis that the coefficient on
income is equal to the coefficients of the four different wealth variables. The second set
(labelled “Liquid x?’) tests the hypothesis that the coefficient on liquid wealth is equal to
the coefficients of the three remaining wealth variables. The last chi-square (labelled
‘Other y*’) tests whether the three remaining coefficients are equal.

In general the results from the wealth variable are more consistent with behavioral
models of consumption than with the simplest life-cycle model. Income has a large and
significantly positive effect on spending in six of the eight categories (for entertainment
the significance level is only 10 percent) even though the capitalized value of the different
income streams is included in the wealth variables (the two exceptions are for the food
out category where the coefficient is still large and positive but not statistically significant

!4 Of course one could do a similar test for the presence of any measurement error by comparing the results
from using instruments to the results when instruments are not used. In this case the null hypothesis of no
measurement error is always strongly rejected.
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and vacation spending which is lumpy, perhaps causing individuals to be more willing to
dip into assets to pay for it (see ahead)). The effect of receiving an extra dollar of income
is to increase spending on all the categories by almost 42 cents. On the other hand, the
wealth variables have much less effect on consumption. Of the four wealth variables,
Liquid Wealth seems to have the largest effect on consumption. It is positive and
statistically significant at the 10 percent level (or better) for six of the consumption
categories. However, its effect on consumption (even when significant) is quite small. On
the aggregate measure, a dollar increase in wealth increases consumption by less than 2
cents.

4.2.1. Test 1 (Comparing the MPC from income to the MPC from wealth)

To test the behavioral life-cycle theory against the conventional life-cycle theory a
direct comparison of the marginal propensities to consume out of different assets is
needed. If the conventional life-cycle theory holds then receiving an extra dollar of
permanent income should change consumption as much as receiving an extra amount of
wealth equal to the present value of that dollar, (i.e. the from Eq. (1)). The ratio of the
marginal propensity to consume out of permanent income to the marginal propensity to
consume out of wealth will be an estimate of that from Eq. (I). From Table 1 the
aggregated value of this ratio is 41.73/1.61=25.9 which means that a $ 1 increase in
income has as much effect on consumption as a $ 26 increase in wealth. For this ratio of
the marginal propensities to spend out of income and wealth to be consistent with a
conventional life-cycle model (i.e. Eq. (2)), a couple of average age in my sample
(husband 65, wife 62) would have to (actuarially) discount income by an interest rate of
negative 2.3 percent,'” even under the heroic assumption that all the changes in income
are permanent (if the changes in income were not permanent then the ratio should be
smaller).'® Thus the ratio of the MPC of income relative to liquid wealth appears to be too
large to be consistent with conventional life-cycle theory; it is, however, consistent with
the behavioral model.

4.2.2. Test 2 (Testing for the equality of different assets’ MPC)

On the other hand, comparing liquid wealth to the other wealth variables demonstrates
that individuals are much more willing to spend out of liquid assets than they are out of
other forms of wealth. In three of the eight spending categories the difference between the
coefficient of liquid wealth and property is positive and statistically significant (when the
difference is negative, the #-statistics are always small). In the aggregate, the effect of
property on aggregate consumption is quite small (around a half a penny per dollar). This
is only one-third the size of liquid wealth’s effect.

A similar relationship holds between the coefficients on house value and liquid wealth.
In fact, the coefficient on housing wealth is negative for six of the eight consumption
categories and is never statistically different from zero. This implies that changes in

15 All calculations of implied interest rates adjust for mortality probabilities. Even if the household assumed
instead that it was going to survive for 30 years for sure, the implied interest rate would still be very low (about 1
percent).

16 For example, social security income changes with marital status. Thus changes in social security income
could not be considered ‘permanent’ for both members of the household.
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housing wealth have no discernable effect on consumption at all! Thus the results for both
housing and property wealth are more consistent with the behavioral life-cycle
hypothesis, which asserts that households do not treat different types of assets as being
equivalent to each other (i.e. assets do not seem to be fungible, Eq. (5) seems to describe
reality better than Eq. (4)).

Interestingly though, the difference between liquid and future wealth is much smaller.
While the differences between the two coefficients are positive five out of the eight times,
and this (positive) difference is statistically significant three of eight times, the effect of
future wealth on aggregate consumption is around 75 percent of the effect of liquid
wealth (although the effect is concentrated on grocery spending). Thus, households seem
to be more comfortable consuming out of future wealth than out of other forms of non-
liquid wealth. One possible reason for this is that future wealth is mainly the value of
social security, which increased rapidly in this period. Perhaps an increase in one period
increased people’s confidence that it would continue to increase in the future.

4.2.3. Test 3 (Testing for liquidity constraints)

A standard explanation of why consumption is sensitive to income and not to wealth is
the existence of liquidity constraints. The third test examines whether the effects of
liquidity constraints are consistent with a conventional life-cycle model or instead can be
better described by a behavioral model. According to conventional life-cycle theory, the
marginal propensity to consume should be the same for all assets except for individuals
who are liquidity constrained and cannot borrow against an illiquid asset. In that case, the
marginal propensity to consume out of the illiquid asset will be zero (Eq. (6) holds).
However, for a behavioral life-cycle individual liquidity constraints occur because of the
psychological cost of using a less liquid asset. As long as more liquid assets have not been
exhausted the propensity to consume out of the less liquid asset will be zero. Only when
the individual has to dip into that asset will consumption be sensitive to its value (Eq. (7)
holds).

To examine this issue empirically, I divided my sample into liquidity constrained and
unconstrained subsamples (defined in Section 3.1). The regression results and MPC
estimates for both subsamples are in Table 4. In the box labelled ‘All Coefficients > is a
chi-square statistic and associated probability for the hypothesis that the coefficients from
the two equations are the same. In the box labelled ‘Wealth Coefficients 3> is a test that
just the Income and Wealth coefficients are the same for both groups. For six of the eight
categories (Charity and Gifts are the only exceptions) both hypotheses are rejected. Thus
we can be confident that the two groups are behaving differently.

Comparing the results for the unconstrained sample to the constrained sample, the most
striking result is that illiquid forms of wealth affect consumption less for the
unconstrained subsample than they do for the constrained sample (Table 3). For almost
all the consumption categories, the propensity to consume out of any form of illiquid
wealth is smaller for the unconstrained group than it is for the constrained group. The
result of this can be seen most clearly by comparing the aggregate consumption of the
two subsamples. For every extra dollar of future wealth, aggregate consumption for the
constrained subsample increases by 2.16 cents for a $ 1.00 increase in this asset’s value,
while for the unconstrained group this increase is only 0.80 cents. The contrasts are even
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larger for the other two assets. For the unconstrained group, the value of the propensity to
consume out of property is one-thirteenth of the value estimated for the constrained group
(0.25 cents per dollar for the unconstrained group versus 3.26 cents of extra spending per
dollar for the constrained group). The most extreme difference is caused by changes in
housing wealth. The unconstrained group’s propensity to consume out of housing is
generally negative (six of eight times) and has an aggregate value of —0.59 cents! In
contrast, the constrained group’s marginal propensity to consume out of housing wealth is
quite large (5.42 cents out of every dollar of appreciation). Thus the unconstrained
group’s propensity to consume out of illiquid forms of wealth is significantly lower than
the constrained sample — just the reverse of what the external liquidity constraint
hypothesis would have predicted but exactly in line with the prediction of the behavioral
life-cycle. Individuals do not appear to finance consumption out of less tempting or
illiquid assets unless their more liquid assets are exhausted. Thus liquidity constraints
seem to be internally not externally imposed.

The observed difference between the constrained and unconstrained groups’ marginal
propensity to consume out of illiquid forms of wealth cannot be attributed to higher
spending patterns of the constrained group. Note that the unconstrained group’s marginal
propensity to consume out of income is more than 50 percent larger (at over 40 cents on
the dollar) than the constrained group’s marginal propensity to consume out of income
(about 25 cents). This is a very counter-intuitive result since it implies that the
consumption of the unconstrained tracks income more than the consumption of the
constrained group. This contradictory behavior is hard to explain with the conventional
model but may be consistent with the behavioral model. For the poorer constrained group
an extra dollar of income might have a higher chance of being spent on a good that is not
included in this study (for example, rent, non-food groceries, clothing, utilities, etc).'”
However, the constrained group has already broken the mental barrier against spending
out of the illiquid assets. Therefore, their spending will be sensitive to changes in those
assets, whereas the unconstrained group’s spending will not be very sensitive. Further, the
propensity to consume out of wealth may be higher for the constrained group because
these are the individuals who have been less successful at saving and so are more tempted
by their less liquid assets; in contrast the unconstrained subsample contains relatively
successful savers who may have adopted the behavioral rule of not consuming out of less
tempting forms of wealth.

A behavioral bequest motive may also help to explain the failure of the unconstrained
group to spend out of their illiquid assets. Individuals with a bequest motive may have
tried to lock in their bequest by investing it in an illiquid asset (like their house) that they
are less tempted to use for their own consumption. Thus owning a large illiquid asset may
act as a disciplinary device to insure the desired bequest occurs. Unlike a standard
bequest motive, however, this strategy implies that the size of the bequest is not neutral
with respect to which asset changes in value. A large increase in home value will be
entirely ‘saved’ for a bequest while an equivalent rise in a more liquid asset will not.

17 As an example, note that the only good whose marginal propensity to consume out of income is higher for
the constrained group is Groceries, which is almost certainly not a luxury good.
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Even though the results for both the constrained and unconstrained groups are not
consistent with models of conventional liquidity constraints they are consistent with
predictions made by the behavioral life-cycle model. Thus liquidity constraints seem not
to arise from an external market failure as much as an internal desire not to spend out of
certain types of assets unless one has to.

4.2.4. Test 4 (Testing for psychological versus financial transaction
costs)

As stated earlier, the results from the liquidity test are consistent with the existence of
financial transaction costs as well as psychological transactions costs. The testable
difference between these two theories is that if the costs of spending of an asset were only
financial then variations in asset holdings would affect the overall level spending but not
the composition of that spending. In this case the amount a conventional life-cycle
individual spends on a particular good should only depend on his total resources and the
wealth elasticity of that good. Therefore, transforming one asset into another should not
affect the split of his spending between different goods. On the other hand, Shefrin and
Thaler (1981) posit that behavioral life-cycle individuals create separate mental accounts
for the different goods they buy analogous to separate mental accounts they have for
different assets. In this case, individuals may be more willing to spend a particular asset
on one good than on another. For example, an increase in housing equity coupled with an
equivalent decrease in another asset may cause vacation spending to rise while grocery
spending falls. Observation of this type of behavior then provides direct evidence for the
behavioral life-cycle theory.

One potential problem with this strategy is that with the exception of the constrained
group, consumption is not very sensitive to changes in any type of wealth. This may
make it difficult to find much of a relationship between the values of particular assets
and the amount of spending on a good even if the behavioral life-cycle hypothesis is
true.

To test for the effect mentioned above one has to compare the ratios of the
marginal propensities to consume out of particular assets for different goods (doing
this controls for goods having different wealth elasticities — see the discussion of Test 4
in Section 2 for the derivation). Under the conventional life-cycle hypothesis the
ratios should be equal, whereas under the behavioral life-cycle hypothesis they may not
be.

To conduct this direct test, observations that had values for more than one consumption
category were needed. In order to maximize the number of observations, only the
consumption values for 1975, 1977, and 1979 were used (for Food Out which did not
have valid data for 1975, the 1973 values were used) and 28 separate regressions were
run, in which each consumption category was paired with another one. This task was
repeated three times, once for the overall sample and then for the constrained and
unconstrained subsamples. Using the results from these paired equations, ratios of the
wealth coefficients divided by the income coefficient were constructed for each of the
categories. Then using a Wald test, the equality of these ratios between the two equations
was tested for. For example, consider consumption goods G and H with estimated
coefficients on the wealth and income variables Gy, H; (for income), Gy, Hy, (for liquid
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wealth), G, Hp (for future wealth), Gp, Hp (for property wealth), and Gy, Hy (for home
wealth), the test statistic is a x> for the joint hypothesis that

ﬂ:ﬂandﬁzﬁandﬁ:ﬁand@:Eand@:ﬁandﬁ
G H G H G H G H G. H. GL
=—and—:@and%zﬁand%:@and@:@

Hy, G. Hp Gp Hp Gp Hp Gr  Hg

The results for the entire sample were completely negative. It turns out that NONE of
the 28 y? statistics was statistically significant at even the 10 percent level (in other words
Eq. (10) of Section 2 was never rejected). What may have occurred is that the power of
the test is quite weak. First, the number of observations in each pair of equations was
relatively low (since only a portion of the data was used). Probably more importantly,
other than the coefficients for Income and Liquid wealth the coefficients on the assets are
usually not statistically different from zero. Because the values of the different assets do
not affect consumption very much and their coefficients may just be reflecting random
noise, it is not very surprising that their ratios do not differ in a statistically significant
way.

The results change, however, when the two groups are separated. The results for the
unconstrained group are similar to the results for the combined group discussed above.
For none of the 28 different pairings can one reject the hypothesis that the ratios are the
same for both equations. Again, this is not surprising since the assets have relatively little
effect on consumption spending.

For the constrained group, however, the results are strikingly different. For eight of the
28 pairings, the hypothesis of equal ratios can be rejected (once at the 10 percent level or
better, seven times at the 5 percent level). Vacation spending was most likely to reject the
equal ratio test (four out of eight times) perhaps because vacations are more like a durable
good than the other seven. The complete list of comparisons can be found in the table
below.

Food Entertain- ‘

i Groceries | Out | Charity Dues ment Gifts Transport
Food Out t
Charity t
[ Dues t
Entertainment t
Gifts t
Transport ** ** )
Vacation ** i ** > ** 1 | 1
** Statistically Significant at 5% Level, * Statistically Significant at 10% Level, t Not Statistically Significant

As discussed earlier, constrained consumers’ spending is more sensitive to changes in
assets than is the spending of unconstrained consumers. Thus this group provides a better
test of whether or not the composition of assets that individuals own affects not only the
level but also the composition of their spending. For this group, the result is a very strong
yes and so provides very strong evidence of framing.
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5. Conclusion

This paper has four major results. First, spending seems to be very sensitive to changes
in income but much less sensitive to changes in wealth. Second, close examination of the
relation of wealth to consumption reveals a pattern in which individuals treat assets as not
being fungible (i.e. equivalent to each other). Third, liquidity constraints affect
consumption not as the conventional model predicts but in a manner consistent with
the existence of either financial or psychological transaction costs. The affect of these
constraints may also be evidence of a behavioral bequest motive. Finally, the amount
spent on particular goods seems to depend not only on the individual’s total resources but
also on how those resources are split between different assets. Overall the patterns in the
data provide evidence in favor of the behavioral life-cycle model. Any defense of the
conventional life-cycle model will have to explain the anomalous results obtained here.
Although that may prove possible, the behavioral life-cycle model which incorporates
problems of self-control into a standard life-cycle framework, is a relatively simple
explanation of the patterns found in this data.
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