View metadata, citation and similar papers at core.ac.uk brought to you bnyORE

provided by Research Papers in Economics

SEDAP

A PROGRAM FOR RESEARCH ON

SOCIAL AND ECONOMIC
DIMENSIONS OF AN AGING
POPULATION

The Life Cycle Model of Consumption
and Saving

Martin Browning
ThomasF. Crossley

SEDAP Resear ch Paper No. 28



https://core.ac.uk/display/6354932?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

For further information about SEDAP and other papersin this series, see our web site:
http://socserv2.mcmaster.ca/sedap

Requests for further information may be addressed to:
Secretary, SEDAP Research Program
Kenneth Taylor Hall, Room 426
McMaster University
Hamilton, Ontario, Canada
L8S4M4
FAX: 905 521 8232
e-mail: gsep@mcmaster.ca

The Life Cycle Model of Consumption
and Saving

Martin Browning
ThomasF. Crossley

SEDAP Resear ch Paper No. 28

September 2000

The Program for Research on Socia and Economic Dimensions of an Aging Population (SEDAP)
is an interdisciplinary research program centred at McMaster University with participants at the
University of British Columbia, Queen’s University, Univérsité de Montréal, and the University of
Toronto. It has support from the Social Sciences and Humanities Research Council of Canada under
the Mgor Collaborative Research Initiatives Program, and further support from Statistics Canada,
the Canadian Ingtitute for Health Information, and participating universities. The SEDAP Research
Paper series provides avehicle for distributing the results of studies undertaken by those associated
with the program. Authors take full responsibility for al expressions of opinion.



The Life Cycle Modd of Consumption And Saving

Martin Browning and ThomasF. Crossley

Abstract

Thelife-cyclemodel isthe standard framework which economistsuseto think about theintertemporal
allocation of time, money and effort. The model suggests that households should “smooth'
expenditures. One of the strengths of the model is that it provides a single framework which
integrates allocation at many different frequencies. Accordingly, we provide an assesment of thelife-
cyclemodel by re-examining the empirical evidence for smoothing (1) within the year, (2)at year-to-
year or business cycle frequencies, (3) over the working life, and (4) across the stages of life, such
asworking into retirement. We conclude that although unresolved challenges remain, the model has
had many more successes than failures. We provide some calculations that show that where
deviations from the model's predictions have been detected, they imply very small welfare costs for
households. Moreover, economists arereally just beginning systematic application of general theory

models to microdata. Thusit is much too early to abandon the life-cycle model.
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“There are certain things one has to be an economist to believe, since no

ordinary person could be so stupid” (with apologies to George Orwell').

1 Introduction

The life-cycle model is the standard framework which economists use to think
about intertemporal allocation (of time, ecort and money). As the quote at
the top of the paper suggests, it is usually met with incredulity by non-
economists. It is also held in increasing disrepute within the profession. We
believe that reports of the demise of the theory are much exaggerated and
in this article we provide a defence of the life-cycle model as a framework
for thinking about consumption and saving decisions. The life-cycle model,
at its most general, simply asserts that agents make sequential decisions to
achieve a coherent goal using currently available information as best they
can. At this level of generality, the standard model has no empirical content
and is best thought of as a framework for organizing thinking about saving
and consumption (and other) decisions. It is only when researchers begin
imposing particular structures on the general model that they can generate
empirical predictions. In this view it is critical to recognize that empirical
tests of these predictions are tests of the particular restrictions imposed and
not of the ‘life-cycle model’ itself; as we have already stated the latter is
empirically vacuous and can never be rejected by empirical tests. As will
become clear below we feel that the life cycle model is an extremely useful

framework, but it is perhaps worth stating explicitly some of its virtues.

1Orwell had ‘intellectual’ for ‘economist’.
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The roots of the modern framework lie in the in..nite horizon models
of Ramsey (1926) and Friedman (1957) and the ..nite horizon (’life-cycle’)
models of Fisher (1930) and Modigliani and Brumberg (1956). The ..rst
positive feature of the modern life cycle framework is that it provides a
coherent model for intertemporal allocation at all frequencies. Thus there
is one model for allocation over the week, the year, the business cycle, the
working life, the life-cycle (including youth and old age) and even the very
long run (in the dynastic version of the model). This synthesis of the dicerent
frequencies of earlier life-cycle models is a considerable achievement. Even
more importantly, the modern version treats uncertainty in a comprehensive
and fexible way that is consistent with the insights gained from the earlier
perfect certainty versions of the model.

A second attraction of the standard framework is that it allows researchers
to incorporate genuine features of the world in a coherent and consistent way.
To take three examples (among many), on the preference side we can allow for
habits and satiation, discounting of the future and an aversion to a fuctuating
standard of living. On the constraint side one can allow for, for example,
borrowing rates being higher than lending rates and incomplete insurance
markets. Finally, on the information processing side, one can allow for the
fact that new information is always arriving and has to be incorporated into
current decisions.

A third advantage of the life-cycle framework that is often neglected is
that it imposes the intertemporal budget constraint on saving and spending
decisions. Less formal treatments often ignore this.

A fourth positive feature of the life-cycle model is that although it is a
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theory of consumption and not directly of saving behavior, it does allow us
to formalize many of the motives for saving that have been suggested in the
literature. For example, Keynes provides a list of nine motives of which the
following can be captured in relatively simple versions of the standard frame-
work: the ‘precautionary’ motive; the ‘intertemporal substitution’ motive ;
the ‘life-cycle’ motive; the ‘bequest’ motive and the ‘improvement’ motive.
On the other hand, it has to be admitted that some of the other motives that
Keynes and others suggest cannot be so readily rationalized within simple
forms of the standard model. For example, what Keynes calls the ‘avarice’
motive (“saving to satisfy pure miserliness) is dic¢cult to reconcile with
the standard optimizing framework and attempts to stretch it to cover this
motive are probably not worth the ecort.

The ..nal attractive feature of the modern life-cycle framework is that
it allows a synthesis of many life-cycle decisions. Thus it is not simply a
theory of intertemporal consumption but also of education and human cap-
ital choices, marriage, fertility, labor supply and other aspects of behavior.
This span makes the theory potentially very useful and general but also, of
course, puts it at most risk of being invalidated. Thus if it is necessary to
assume that someone has, say, a high discount rate and a strong aversion
to consumption fuctuations to reconcile their observed consumption behav-
ior with the theory, then a researcher must also use the same features when
modelling their other life-cycle choices. This ‘integrity of personality’ (for
example, cautious people will be cautious in all aspects of their behavior) is
one of the disciplines that the general model imposes. In contrast, psycho-

logical and sociological explanations of behavior are comfortable with people
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having dicerent modes of behavior for dicerent contexts.

We have emphasized that the standard framework is simply a way of or-
ganizing our thinking. Whether it is a useful way of organizing our thinking
will, in the end, depend on whether investigators can ..nd relatively parsimo-
nious versions of the framework that capture all of the signi..cant features of
consumption behavior that they see in the data. If researchers do not impose
the requirement of parsimony then they will always be relaxing restrictions
(adding more ‘spheres within spheres’) whenever they observe some new fea-
ture, until the theory ends up explaining everything and predicting nothing.
As we document below, we feel that there are areas where the standard model
has been signally successful and other areas where there are still signi..cant
challenges. Our own feeling is that it will be some time yet before it will
be possible to make a convincing decision on the usefulness of the standard
framework.

The theoretical development of the standard model has not been accom-
panied by the emergence of a consensus on terminology. For example, some
authors take the Permanent Income Hypothesis (PIH) and Life-Cycle Hy-
pothesis (LCH) to refer to in..nite and ..nite horizon models respectively
(following Friedman and Modigliani-Brumberg). Other authors use PIH to
indicate models with quadratic preferences. Other authors take LCH to
mean forward looking, optimizing behavior generally, while other authors
claim that the LCH assumes perfect capital markets. In this paper we fol-
low Browning and Lusardi (1996) who suggest 'standard model’ for the most
general neo-classical model (in contrast to Keynesian, rule of thumb, chang-

ing preferences, or behavioral life cycle models). They then use ‘standard
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additive model’ for the model with additive preferences and without liquid-
ity constraints (sometimes known as the ‘pre-cautionary’ model), and ..nally
‘certainty equivalent” model (CEQ) for the standard model plus quadratic
preferences.

From Hall’s 1978 paper until quite recently, most of the empirical appli-
cation and testing of the standard model has been based on the estimation of
Euler equations. This line of research has not lived up to its promise. Such
research cannot even deliver credible answers to qualitative questions (who
is constrained? how important is the pre-cautionary motive? etc.) much
less precise and credible estimates of preference parameters. In part this is a
data problem. Aggregate time series analysis is not very useful, and to make
progress likely requires the use of panel data. Unfortunately, there is very
little panel data with good consumption information. Nevertheless, disap-
pointment in the Euler equation approach also refects fundamental theoret-
ical issues. The promise of Euler equations seemed to be that one could do
empirical work without specifying the income process (and a myriad of other
factors such as expected life span and past inheritances). It is now known
that except for the very special case of quadratic preferences, estimating an
Euler equation requires accounting for current perceptions of future consump-
tion risk (see Browning and Lusardi (1996), section 2.3). This amounts to
(at least) specifying income processes and so the Euler equation framework
does not, after all, ocer any ‘free’ advantages in tractability. Tractability
is bought at the price of strong assumptions about preferences and income
processes. Perhaps this should not be too surprising: the earlier ‘consump-

tion function’ approach is also much simpler with quadratic preferences. As



The Life Cycle Model of Consumption and Saving. 7

suggested by Muellbauer (1994), Lattimore and Muellbauer (1995) and At-
tanasio (1999) there seems to be a need to return to ‘consumption function’
analyses which take explicit account of future income, future consumption
needs and uncertainty.

For these reasons, we eschew a lengthy discussion of the Euler equation
literature. Neither do we provide a survey of the ..eld - interested readers
are directed to Deaton (1992), Browning and Lusardi (1996) and Attana-
sio (1999) for extensive surveys of the literature and associated references.
Instead we discuss a highly selected set of issues concerning how well house-
holds ‘smooth’ consumption. In section 2 we report the ‘state of play’ on
the successes and failures of the standard model, organized by smoothing at
dicerent frequencies: high (within the year); medium (year to year or across
the business cycle); low (across the working life) and very low (across stages
of the life-cycle). It is critical to emphasize that ‘smoothing’ in the stan-
dard model does not mean keeping consumption or expenditures constant;
far from it. Rather, smoothing means that agents try and keep the marginal
utility of money constant over time which may involve quite variable expen-
ditures; we shall give many examples below but the most obvious example
is consumption within the day - we consume at distinct times rather than
grazing continuously. Our broad conclusion is that the standard model is
largely successful but that there remain some signi..cant challenges (others
might characterize them as failures). The third section argues that the puz-
zles or failures noted in the second section point the way to several areas for
future work, and outlines what we think the latter are. Section 4 concludes.

To illustrate many of the empirical issues below, we use U.K. Family Ex-
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penditure Survey (FES) data. This provides a long time series (1968 to 1995
in the version used here) of cross-section information on family expenditures,
income and demographics. The FES is run continuously with about 7000
households each year keeping two week diaries of their expenditures on all
goods. The long time-series allows us to treat business cycle and life-cycle
exects in a satisfactory way, particularly if we construct ‘quasi-panels’ (de-
tails are given below). Attanasio and Weber (1995), section 2, provides an

accessible and authoritative discussion of the FES data.

2 Evidence on smoothing at dicerent frequencies
2.1 Within the year

In considering the evidence for within year allocation it is important not
to miss the forest from looking too closely at particular trees. The key
implication of the simple (‘additive’) life-cycle model is that the path of
consumption expenditures should be independent of the anticipated income
path (except for the latter setting a budget constraint). Consider monthly
expenditures. It is well known that expenditures are higher in December
as compared with the rest of the year but the same is not true of income.
To illustrate, in Figure 1 we plot monthly averages for the U.K. FES data
from 1968 to 1995 for (log) net household income and total consumption.?
Consumption in December is a good deal higher than in the rest of the year

(strictly, 21% higher) whereas income then is not signi..cantly higher than

2To construct these series we ..rst regress log income and log total consumption (where
the latter is total expenditure divided by the total expenditure price index) on year dum-
mies and then take the monthly means of the residuals.
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in the rest of the year. Note that in this illustration we have reversed the
usual roles of income and consumption in that it is income that is relatively
smooth and consumption that varies. This is a good example of our warning
in the introduction that ‘smoothing consumption’ does not mean keeping it
constant. This very robust ..nding that income and consumption are not
highly correlated within the year is consistent with the standard model but
it tends to be overlooked because it is so familiar.

There has also been a recent spate of papers considering more focussed
tests of whether household spending responds to anticipated within year in-
come changes. Using aggregate time series monthly data, Wilcox (1989)
presents convincing evidence that increases in Social Security lead to in-
creases in retail sales in the month in which the increase takes ecect rather
than the (somewhat earlier) month in which it is announced. Since the lat-
ter is the point at which revisions to ‘permanent income’ take place, this
does not look like the behavior predicted by a standard model. Furthermore,
the increase in expenditures seems to be concentrated on durables and car
purchases. Indeed, Wilcox’s results suggest that a 10% increase in Social
Security bene...ts leads to a 3% increase in durables sales; this is an astonish-
ingly high number given that Social Security bene..ts constitute a relatively
small fraction of aggregate disposable income. Poterba (1988) uses monthly
nondurable expenditure data to examine the ecects of a small number of
temporary US tax ‘events’ and concludes that ‘a transitory tax-induced in-
come increase raises consumer [non-durable] spending by roughly one ..fth as
much’. Unfortunately no analysis is presented of the impact on durables but

if the latter relative to nondurables is anything like that found by Wilcox
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ecect then the marginal propensity to consume from tax-induced transitory
increases is probably a good deal higher than 0.2.

Although aggregate evidence is appropriate for changes that acect a siz-
able proportion of the population, much can also be learned from micro
studies that focus on dizerences between households. A number of recent
papers have considered micro data based evidence on this issue; these in-
clude Shea (1995); Shapiro and Slemrod (1995); Levenson (1996); Parker
(1999); Souleles (1999); Browning and Collado (2000) and Hsieh (1999). We
discuss an illustrative subset of these. Shapiro and Slemrod (1995) present
survey evidence on the response to a speci..c and temporary change in tax
withholding in the US. This change involves only the timing of tax payments
and had no ecect on lifetime income. They found that a signi..cant propor-
tion of respondents reported that they would change their expenditure plans.
They also found that being in the ‘over-reaction’ group is not correlated with
conventional indicators for being liquidity constrained.

Souleles (1999) and Parker (1999) present evidence using U.S. Consumer
Expenditure Survey (CEX) data that anticipated within year income changes
are synchronized with expenditure changes. Souleles uses the receipt of in-
come tax rebates whereas Parker uses changes in take home pay that result
from the cessation of Social Security taxes within the year for higher earn-
ers. In both cases it is plausible that the income changes are anticipated.
Both Souleles and Parker ..nd signi..cant increases on some expenditures in
the months when the income increases take place. In Parker (1999) these
changes are concentrated on durables and semi-durables and goods that can

be postponed more than other goods. Just as for Shapiro and Slemrod (1995),
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Parker does not ..nd any evidence that those who might conventionally be
considered liquidity constrained are more likely to react to the anticipated
change in income.

In a paper based on Spanish data, Browning and Collado (2000) also
consider within year expenditures. They exploit the fact that a majority of
Spanish workers receive a double-payment bonus in June and December (this
bonus is automatic and is not performance related). They establish that who
receives the bonus is largely ‘random’. Using a Spanish consumption panel
data set which follows households for up to eight quarters, they show that the
expenditure paths of ‘bonus’ and ‘non-bonus’ households for durable and non-
durable goods over the 12 months of the year are indistinguishable. Their
conclusion is that there is no exect of receiving the bonus on expenditure
patterns within the year.

Finally, Hsieh (2000) presents a Souleles-style analysis of expenditure
reactions to income tax refunds in Alaska and, just like Souleles, ..nds that
household expenditures ‘over-react’ to these. However he also shows that the
same households do not ‘over-react’ to payments from the Alaska Permanent
Fund that are made regularly every Fall. This seems to us an important piece
of evidence. As emphasized in our introductory discussion of the life-cycle
framework, one of the disciplines it imposes is that agents have to act con-
sistently across dicerent decisions. Hsieh suggests that the dicerences arise
since the Fund payments are very reliable and can be used as collateral for
borrowing. However, this stress on liquidity constraints is at odds with the
..ndings discussed above that those who ‘over-react’ are not strong candidates

for being constrained. Browning and Collado (2000) suggest an alternative
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reconciliation of Hsieh’s ..nding and also the mixed ..ndings of previous in-
vestigators. The reconciliation is founded upon the fact that the within year
changes in income that Browning and Collado (2000) and Hsieh (2000) ex-
ploit are large and very regular (a point emphasized by Hsieh). In contrast
the changes used in other studies are relatively small and come at variable
times. To expect that Spanish workers will behave every June as though
their income has doubled de..es belief. In this case (and for the Alaska Fund
case) the costs of computing the optimal response are trivial and have large
bene...ts, so agents do behave as predicted by the standard model. Browning
and Collado suggest that agents have bounded rationality and choose not to
calculate the optimal consumption response to an income change when the
latter is small and variable.

This explanation is closely related to the investigations of 'near-rational’
behavior (see, for example, Akerlof and Yellen (1985) and Cochrane (1989)).
To illustrate the dicerential welfare costs of simply setting consumption equal
to income rather than allowing for the variable path, we consider a simple
model in which utility within the year is additive over monthly consumption
with the same sub-utility function for each month. We also set the discount
factor and the interest rate factor over the year to unity. Given this, the op-
timal monthly allocation path (¢4, ¢s, ....¢12) IS to keep consumption constant
over the year, ¢, = ¢*. For a given utility function we can calculate the exact
utility from such a program. For illustrative purposes we use a constant rela-
tive risk aversion (CRRA or iso-elastic) subutility function with a coe€cient
of relative risk aversion of 2. We then consider nonoptimal paths with the pat-

tern implied by a failure to smooth the anticipated income changes examined
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by Parker, Hsieh and Browning and Collado, and calculate the compensa-
tion an individual following such a nonoptimal path would require to have
the same utility as the optimal path.® The ..rst path we consider is taken
from Parker (1999) in which the average household stops paying a Social
Security deduction of 7% at the end of September so that income is 0.93 for
the ..rst nine months of the year and 1 for the last three months. The second
path is taken from Hsieh in which average household income is $2,664 per
month with an average Alaska permanent fund pay-out of $1, 648 in October.
Finally, the bonus scheme in Browning and Collado (2000) has households
receiving 1/14 of annual income in 10 months and 2/14 in the other two
months*. For Parker, Hsieh and Browning and Collado the required com-
pensation, as a percentage of annual expenditures are approximately 0.1%,
2% and 7% respectively. Thus the proportional welfare costs from ignoring
the variations in income over the year are seventy times greater for the Span-
ish bonus system than for the cessation of Social Security contributions. To
put it even more graphically, the welfare costs of ignoring the Spanish bonus
system are equivalent to an annual loss of almost a month’s consumption and
ignoring the Alaska Permanent Fund schedule costs a week of consumption.
For the Social Security pattern the annual loss is equivalent to an afternoon’s

consumption. With such disparate welfare costs (and the opposite pattern

3These calculations are similar to those of the cost of deviations from optimal con-
sumption paths at business cycle frequency presented by Cochrane (1989). We calculate
exact welfare costs over certain paths while Cochrane uses a convenient second order ap-
proximation.

40ur calculations here overstate the welfare costs of ignoring the bonus scheme since
it does accomodate the extra consumption that agents make in December.
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for the costs of calculating the change) it is no surprise that agents appear
to take account of some paths and not of others.

Within the year then, the standard model accommodates the lack of cor-
relation between income and consumption at monthly and lower frequencies
(which, say, ”rule of thumb” models do not) and does a good job in predict-
ing households’ responses to anticipated income changes which are su¢ciently
large so that a failure to optimize would have non-negligible costs. On the
other hand, the results of Parker and of Souleles and others, are rejections of
the model. To accommodate these results we must introduce notions of ‘near
rationality’ which are admittedly not found among the usual, parsimonious,
variants of the life-cycle model. We might argue that such deviations from
the predictions of the model are not important, in the following sense: if
they are too small for households to care about, why should researchers care
about them? However, note that this argument is undermined if the devia-
tions from the model’s predictions were important for any group or purpose.
For example, if governments can conduct useful ..scal stimulus within the
range of tax cuts to which households do not fully respond (because the
welfare gains from responding are negligible), then the ..ndings of Souleles
and Parker are quite important. Even in this case, we would argue that this
body of research does not suggest an abandonment of the standard model,
but rather suggests a direction in which it can be most fruitfully developed.
Liquidity constraints do not appear to be an important feature, while some

form of ‘near rationality’ perhaps is.
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2.2 Year to year and business cycle

Turning to consumption over the medium run a new set of issues arise. In
Figure 2 we present some evidence on consumption over the business cycle
using the FES data. We plot three year running means of log non-durable
consumption over the years 1969 to 1994 for three cohorts (of couples with
and without children): those born between 1928 and 1935 (for the years 1968
to 1987); those born between 1936 and 1943 (for all years) and those born
between 1944 and 1951 (for 1976 to 1995).° As can be seen, the swings for
the three cohorts are relatively synchronized with obvious peaks in 1972/74,
1978/80 and 1989/91 (albeit with dicerent amplitudes for dicerent cohorts).
The second feature of the ..gure is the size of the swings; for example, from
1982/84 mean consumption for the youngest cohort rises by about 11% to
the peak in 1989/91. These patterns and variations are comparable to those
seen in aggregate time series data (see Attanasio and Weber (1994) for a
thorough discussion of the comparability with the aggregate data).

The large common changes apparent in these data present a challenge
for the standard model since there are only a limited number of possible
explanations. To discuss these we use the conventional ‘log-linearized’ Euler
equation; whatever one thinks about this as a basis for empirical work (see

Carroll (1999) and Attanasio and Low (2000) for conticting views) it cap-

5The reason for dropping the later years for oldest cohort is to exclude households in
which the husband is aged 60 or over and thus avoid the issue of retirement. For the
youngest cohort, we choose years so that no household with a husband aged 24 or less
is included. Following Attanasio and Browning (1995) we have taken out the trend and
life-cycle exects by ..rst regressing cohort mean log consumption on (mean) demographic
variables and then plotting residuals.
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tures very neatly the predictions of the standard framework. Let ¢! and z!
represent, respectively, consumption and a vector of demographics that im-
pact on consumption (for example, the number of children or labor supply)

in period ¢ for household h. The simple log-linearized Euler equation is given

by:
Alncl,, = B, + oAz} + ¢} + el D

where 7 is the real rate of interest for household / between periods ¢ and ¢ +
1.5 The residual !, is a ‘shock’ that captures the impact of new information
that becomes available between ¢ and ¢ + 1; it is potentially correlated with
both Az" and r! which may both contain ‘news’ that shifts the marginal
utility of money for household ~. Importantly, this residual will not generally
have a mean of zero across households in the same period; writing e}, =
El' 1+ Mys1s Mysq CAN be thought of as a ‘macro shock’.

Each of the variables on the right hand side of the Euler equation is a
candidate for a partial explanation of the large and common movements seen
in ..gure 2. Consider, for example, an ‘exogenous’ business cycle downturn
which leads to an increase in unemployment. If labor supply and consump-
tion are complements (because of the costs of going to work and the possibil-
ity of substituting home production for market expenditures) then reduced
aggregate labor supply (due to changes in the labor supply component of z?)

will lead to a fall in aggregate consumption (even if the downturn was fully

For simplicity we have absorbed the discount factor and conditional variance terms
(capturing the pre-cautionary motive) into the factor 3,. We do not believe that it is
currently feasible to make any reliable assessment of the role of changes in perceived risk
on cyclical movements in consumption.
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anticipated). Although this may be important for individual households it is
diccult to believe that it can have much macro impact since cyclical unem-
ployment hits a relatively small proportion of workers and the ‘costs of going
to work’ are not a large proportion of any household’s consumption.

The posited cyclical downturn may also represent net ‘bad news’ about
future prospects for workers and capitalists which will show up in the macro
shock n,,,. For example, the unanticipated element of the downturn will
lead to revisions in ‘permanent income’ for many households which will have
an eaect on aggregate consumption. In Figure 3 we plot ..rst dicerences
in log consumption and in log income (both averaged over the cohorts in
the year).” It will be seen that consumption growth and income growth
move together quite strongly (the coe@cient in a regression of the former on
the latter is 0.5 with a t-value of 6). This may appear to be a tracking of
consumption with income that is too excessive for the standard model, but
the changes in income contain ‘news’ to which household consumption should
respond. Indeed, formal tests for ‘excess sensitivity’ using quasi-panel data
typically do not ..nd any evidence that consumption reacts to anticipated
changes in income. However, as we discuss in the next section, the issue of
how to model income processes, the persistence of income changes, and the
information that agents can extract from these changes, is still very much an
open question. Thus it is not yet possible to ozer a convincing assessment of
the compatibility of this feature of the data with the theory.

Regarding the role of the real rate, nominal interest rates on all debt and

"Note that the changes in consumption are annual dicerences so that they are not
directly comparable to the three year running means of levels given in ..gure 2.
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assets tend to move together so that there are strong common movements in
r. Thus high real rates will lead to high average consumption growth (as
households cut consumption in period ¢ by either increasing saving or reduc-
ing debt). Hall (1988) reviews the evidence for the intertemporal substitution
motive based on aggregate time series data and concludes that interest rate
ecects are weak at best. Similarly, most studies that look for interest rate
ecects on micro data do not ..nd strong ecects (see Browning and Lusardi
(1996) for references). On the other hand, Blundell et al (1994), using FES
quasi-panel data similar to that in Figure 2, ..nd that once account is taken
of demographic ecects, consumption growth and interest rates are correlated
over their data period (1970-1986). Turning to the data presented in Figure
4, one feature of the real interest rate series® is that there is considerable
variation in the real rate (with a low of -13% between 1974/75 and a high
of almost +8% between 1985/86) so that tests for intertemporal substitu-
tion have some power. Another important feature of the real rate series is
that it is negative for most of the 1970’s and positive thereafter, whereas
the consumption growth series does not display anything like this pattern.
Consumption growth is negative in the years in which the real rate is low-
est (the mid-1970’s) but it also negative in the early 1990’s when real rates
were high.® Thus intertemporal substitution does not appear to be a good

candidate to explain consumption movements at longer horizons. On the

8To construct this series the nominal interest rate between years ¢t — 1 and t we take
is the end of year ¢ — 1 yield on 90 Treasury Bills and the infation rate between the two
years is the proportional change in the average price level in years ¢t — 1 and ¢.

9The coeccient in a regression of consumption growth on the real rate for the three
cohorts in ..gure 2 is 0.1 with a t-value of 1.



The Life Cycle Model of Consumption and Saving. 19

other hand, there does appear to be some correlation between real rates and
consumption growth over shorter horizons, particularly in the ..rst half of
the period. For the U.S., Parker (1999) reports that the real rate is more
strongly correlated with consumption growth in recent years. A resolution of
the strength of the intertemporal substitution motive requires better micro
data than we currently have, but our own feeling is that the elasticity of
intertemporal substitution is probably too low for most households to make
intertemporal substitution a plausible candidate for explaining the patterns
seen in Figures 2.

As well as common movements over the business cycle, we can also con-
sider a much more focussed issue: do households manage to smooth over
unemployment spells for one of the members (‘funemployed’ households, for
short). This is of particular interest for ‘testing’ the theory since there are
at least two reasons why this group might be considered the least likely to
be able to ‘smooth’ consumption. First, current income is probably below
‘permanent income’ even when the unemployed worker receives Unemploy-
ment Insurance (Ul) bene..ts. Second, unemployed households may not have
access to the same credit markets as when they are employed.’® These two
factors imply that unemployed households are more likely to be liquidity
constrained than most other households.

Table 1 presents the distribution of changes in household income and
household expenditure for a group of households in which a member moved

from employment into unemployment. The data are drawn from the Cana-

10For example, anecdotal evidence suggests that labour force status is an important
criteria among lenders.
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dian out of Employment Panel.!! The changes in income and expenditure
are all self reported and refer to the change between the month just prior to
the interview and the month just prior to job loss some 14-40 weeks previ-
ous. This Table has two obvious features. First, it is quite clear that some
smoothing is going on. Expenditure changes are much smaller than income
changes. Second, it is nevertheless true that job and income loss appears to
be associated with some expenditure fall. Should this be interpreted as a
failure of the standard model?

Household expenditure changes with unemployment confound three things:
(1) the costs of working (that is, changes in the expenditure due to the non-
separability of consumption from labor supply); (2) a response to the per-
manent income” shock of job loss (again, income changes contain news” and
it is only fully anticipated income changes which should be smoothed); and
(3) a response to “transitory” income changes. Only the last is inconsistent
with the standard additive model and perhaps evidence of credit constraints
or non-optimizing behavior.

One approach to isolating a ’transitory income” response from the per-
manent income news and changes in costs of working associated with unem-
ployment is to examine variation in the replacement rate of unemployment
insurance. Focusing on the unemployed eliminates variation in labor force
status. If an exogenous source of variation in replacement rates (that is, one

that it uncorrelated with the news contained in job loss) can be identi..ed

11The Canadian Out of Employment Panel follows respondents for two years following a
job loss and collects very detailed information, including information on household income,
expenditures, assets and debts. See Browning and Crossley (2000) for details.
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then the transitory response can be isolated. This is the approach taken by
Gruber (1997) who uses variation in replacement rates across U.S states and
through time, and by ourselves using a series of legislative reforms to the
Canadian Ul system (Browning and Crossley, 2000). Using data from the
PSID Gruber ..nds that a ten percentage point cut in bene..t levels (from
60% to 50% replacement, for example) would lead to an average fall of 2.5%
in food expenditures, which is quite a small ecect. We ..nd an ecect that is
slightly smaller still in the COEP, with the same bene...t cut leading to a fall
in total expenditures of less than 1%. The cut in expenditures due to a one
dollar cut in bene..ts implied by our results is less than seven cents (at the
means of the data). Moreover, when we split the data by whether the house-
holds report having liquid assets prior to job loss, we ..nd absolutely no eaect
of the replacement rate on those households who report having such assets.
The largest replacement rate ecect we ..nd is for those respondents whom one
would expect to be most vulnerable: those with families, but whose spouse
has no labor force attachment!?, and whom had no liquid assets at job loss.
Even for this group, which represents about 9% of our sample, a dollar cut
in bene...ts leads to a fall in total expenditures of only 25 cents.

Another interesting aspect of expenditure patterns around unemployment
is the role of durables. That durables are more volatile than nondurable over
the business cycle is well documented (see Attanasio 1999, for example).
Even more suggestive is the ..nding by Gruber and Dynarski (1997) that

expenditures fall with unemployment by more than nondurables among low

12 A second income in the household would likely facilitate access to credit markets.
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educations households (who are most likely to be liquidity constrained). In
a companion paper to the one just discussed (Browning and Crossley ,1999),
we develop the idea that agents have access to ’internal capital markets’
by postponing the purchase of durables during an unemployment spell. Al-
though there is a welfare cost from not replacing a (functioning) durable
at the optimal time, this is of second order importance. For example, the
service fow from an old, undamaged winter coat is almost as great as that
from a new one. If this is the case, then large changes in durable expendi-
tures may not be retected in large changes in service fows and hence welfare.
This is another mechanism that breaks the chain between smoothed marginal
utility, smoothed consumption and smoothed expenditures. In an empirical
analysis based on the COEP (Browning and Crossley, 1999) we ..nd that
expenditures on small durables are much more sensitive to replacement rates
than expenditures on food. There are two important aspects of our analysis.
First, we again ..nd this ezect primarily among households without liquid
assets - those who are likely to be liquidity constrained. Second, this excess
sensitivity of durable expenditures is measured conditional on total expendi-
ture and thus cannot be attributed to dicerences across goods in elasticities
of intertemporal substitution or income elasticities.

To conclude this subsection, we summarize our evaluation of the stan-
dard model’s ability to match year to year and business cycle patterns of
consumption as follows. First, researchers still don’t know enough about
elasticities of intertemporal substitution or income process to credibly assess
the model’s ability to explain movements in consumption over the business

cycle. More positively, Gruber’s results, along with our own, suggest that
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the standard model does a remarkably good job of describing the expendi-
ture behavior of households across unemployment spells. What’s more, our
own results suggest that the deviation from the predictions of the standard
model that is detectable in the data can be entirely attributed to a group of
households whom are very likely to be credit constrained. Thus there is no

need to invoke non-optimizing models to understand the data.

2.3 Within the working life

In this sub-section we consider smoothing within the ‘working life’ - that is,
between the completion of schooling and retirement. We concentrate on one
issue that has been a constant theme in the literature of the last 30 years:
the correlation between income and consumption over this period of the life-
cycle. The ..rst paper to explicitly raise concern about the incongruence
between the implications of the simplest life-cycle model and the data was
Thurow (1969). Thurow noted that in U.S. cross-sectional data both income
and consumption had a similar inverted U-shape with peaks of both paths
occurring at a roughly similar age. In Figure 5 we present mean (log) income
and consumption against age for a sample of U.K. couples (with and without
children) in which the husband was born between 1936 and 1943 (so that
households are aged between 25 and 32 in 1968 and between 52 and 59 in 1995
- this is the 'middle’ cohort used in the previous sub-section).'® This pattern

has been observed in many data sets (see, for example, Browning, Deaton and

3Cyclical and growth exects are taken out of these data. To do this, we take residuals
from a regression of log income and consumption on year dummies for all households in
the FES (about 200,000 households over 28 years). We then take means for the sample
discussed in the text.
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Irish (1985), Carroll and Summers (1991) and Attansio and Weber (1995))
and there is very widespread agreement that this ‘consumption tracking’
represents a real correlation in the world.'*

The 30 year old research question is: what is the source of this correla-
tion? A number of alternative explanations have been suggested. First, it
may be that most households set current income to some constant fraction
of current income (‘rule of thumb’ behavior). This is clearly not compatible
with the standard framework (except under strong conditions on the income
process). In contrast the four principal alternative explanations all ...t within
the standard framework. Thurow’s own suggestion was that households are
impatient and liquidity constrained; that is, they would like to spend more
than their current income when they are younger but they cannot borrow.
An alternative was suggested by Nagatani (1972). He also assumes that
households are impatient but instead of being liquidity constrained they are
‘prudent’.’> Prudence leads households to treat future uncertain income cau-

tiously and not to spend as much currently as they would if the income were

14 Although there is still a possibility that it retects a sampling phenomenon. All of the
studies referenced are based on ‘married’ households. Since high lifetime wealth house-
holds marry later, Browning and Ejrnas (2000) suggest that some of the coincident rise
in consumption and income in the earlier part of the life-cycle is simply due to sample
selection. That is, as we follow groups from, say, age (of husband) 25 to age 40, we are
gradually introducing more high income/ high consumption households.

151t is important to distinguish prudence (which is equivalent to the within period
utility function having a positive third derivative) from risk aversion (a positive second
derivative). For example, quadratic preferences display risk aversion but no prudence.
Prudence in the consumption context leads to the pre-cautionary motive for saving. The
analysis of the role of prudence in consumption and saving decisions has been one of the
central themes in the literature for the last 15 years; see Deaton (1992), Browning and
Lusardi (1996)) or Carroll (this JEP) for further references.
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certain with a value equal to the (mathematical) mean of future income. Both
the liquidity constraint and prudence explanations have di€¢culties explain-
ing the simultaneous downturn in income and consumption in later working
life. A third reconciliation of consumption tracking with the standard model
that does take account of the latter is due to Heckman (1974). He suggested
that wages have an inverted U-shape and labor supply responds positively to
this (as predicted by the standard model). Consequently income also follows
an inverted U-shape path. If, moreover, consumption and labor are (Frisch)
complements (because there are costs of going to work and also possibilities
for substituting market purchases for home production) then consumption
will track income. The ..nal explanation is that the path of children present
in the household follows an inverted U-shape and this drives consumption
(Tobin (1967) and Browning, Deaton and Irish (1985)). This last explana-
tion leaves something of a mystery as to why income is then correlated with
consumption.

The role of these dicerent factors is still controversial. In a widely cited
paper Carroll and Summers (1991) present evidence against the rule of thumb
explanation and the Heckman rationalization (the latter requires labor supply
elasticities that are higher than those found in the data) and come down in
favor of impatience and prudence (in fact, the ‘buxer stock’ model of Mendel-
son and Amihud (1982), Deaton (1991) and Carroll (1997)) whilst remaining
agnostic about the importance of children. Carroll (1994) and Hubbard,
Skinner and Zeldes (1994) present evidence based on U.S. data that income
processes estimated from micro-data and a precautionary motive can lead to

the observed inverted U-shape for consumption without any need to account
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for demographics.'® Attanasio, Banks, Meghir and Weber (1996) use a sim-
ulation model with parameter estimates from U.S. quasi-panel consumption
data and ..nd that even if there is no prudence, allowing for family size and
non-separabilities with female labor supply gives a peak in consumption at
the same age as observed in the data. They also ..nd, however, that income
uncertainty and a precautionary motive is needed to match the observed ra-
tio of peak consumption to early consumption. In a closely related paper,
Gourinchas and Parker (1999) argue that whilst accounting for family size
can go some way to removing the ‘excessive’ correlation between consump-
tion and income they also need to introduce a considerable precautionary
motive. All of these papers agree that some precautionary motive is needed
to account for the consumption tracking in the earlier part of life. In contrast,
Browning and Ejrnas (2000) ..nd that if the numbers and ages of children is
taken into account (for example, older children ‘cause’ higher expenditures
than younger ones) then there is no need to invoke prudence and all of the
inverted U-shape in consumption can be attributed to children. According
to this view there is no need to invoke a signi..cant precautionary motive to
explain consumption tracking.

We believe that two conclusions can be drawn from the literature dis-
cussed here. First, our assessment is that the life cycle model is quite suc-
cessful in explaining consumption patterns within the working life. All of the
explanations given above that are still under active consideration are variants

of the life cycle model. No one seems to currently feel the need to go outside

16 Note, however, that the principal focus of the Hubbard et al paper was on consumption
and asset behavior at the end of the working life.
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this framework. Indeed, the Browning and Ejrnaes paper would suggest that
even very simple versions of the standard model can be reconciled with the
data. The second conclusion we draw is based on the fact that even when
using very similar (or even identical) data (usually the PSID or quasi-panels
constructed from the US CEX or the UK FES), conclusions vary. This points
toward the currently available data not being very informative so that priors
tend to emerge as posteriors. We shall return to this below, but it leads us
to conclude that the greatest need to resolve the source of the ‘consumption
tracking’ seen in the data is to collect richer data. In particular, long panels
with good consumption information and information about prospective fer-
tility plans and income expectations would allow us to control for some of
the dicerent explanations above. As Browning and Ejrnaes (2000) stress, a
..nding that consumption tracks income for individual households that start
oz with signi..cant assets would make one skeptical of the liquidity constraint

or prudence explanations.

2.4 Stages of the life cycle

At the lowest frequency, the standard model predicts that individuals should
smooth across stages of the life cycle. We would expect borrowing prior
to labor market entry, wealth accumulation during the working life, and
dissavings in retirement. Agents should smooth consumption (in the sense
of holding marginal utility constant) across the transitions from school into
work, and from work into retirement. Issues around such low frequency
smoothing are some of the most important current challenges to the standard

model.
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Beginning with the early life-cycle transitions, one might ask: why do
students (who have high expected lifetime wealth) spend so little? Browning
and Lusardi (2000) discuss eight possible answers, many of which can be
reconciled with the standard model. Unfortunately, there is currently very
little empirical exploration of these alternatives.

Turning to the transition to retirement, one is confronted with two facts.
First, apparently similar households appear to reach retirement with very
dicerent wealth levels (see the evidence and earlier references contained in
Bernheim, Skinner and Weinberg, 1997), and strikingly, many arrive with
little or no wealth (see the evidence and earlier references in Lusardi, 2000).
The second fact, which is perhaps a consequence of the ..rst, is that a ..rst
pass at the consumption data would suggest that households fail to smooth
across the retirement threshold: consumption appears to fall with retirement
(Banks, Blundell and Tanner, 1998, Bernheim, Skinner and Weinberg, 1997).

Bernheim, Skinner and Weinberg (1997) investigate the heterogeneity in
wealth at retirement. There are number of candidate explanations for this
heterogeneity within the standard framework. However, these authors em-
phasize that the coherency of the standard framework means that an expla-
nation of wealth levels must be consistent with consumption growth rates
and consumption levels as well. For example, high wealth households may
be households with low discount rates (that is, very patient households).
Note though that the standard model implies that households with low dis-
count rates with have high consumption growth. Thus if heterogeneity in
discount rates underlies the observed heterogeneity in retirement wealth, the

pre retirement consumption growth rates should be correlated with retire-
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ment wealth levels. Berhneim, Skinner and Weinberg test this and a number
of other candidate explanations against data on wealth, consumption growth
and consumptions levels. They ..nd that the standard model has a great deal
of dicculty in explaining the heterogeneity in retirement wealth in the sense
that each of the candidate explanations they consider appears to be incon-
sistent with either the consumption level or consumption growth patterns in
the data.

Engen, Gale and Uccello (2000), on the other hand, argue that substantial
heterogeneity in wealth at retirement is not inconsistent with the standard
model. They emphasize that dicerent realizations of earnings shocks will
lead optimizing and ex ante homogeneous households to have dicerent ex post
wealth levels at retirement. Comparing simulations of a calibrated stochastic
life-cycle model to data from the Health and Retirement Survey and Survey
of Consumer Finances, they ..nd that more than half of the households in
the data have wealth-earnings ratios that exceed the median target ratio for
households with the same characteristics in the simulations. However, the
distribution of wealth-earnings ratios in the data has thicker tails than sug-
gested by their simulation model, suggesting some over saving by households
with high wealth-earnings ratios and undersaving by some households with
low wealth-earnings ratios.

With respect to the fall of consumption with retirement, households ex-
perience a number of changes around retirement: certainly in labor supply,
and mortality risk; often in their size and health status as well. That the
marginal utility of consumption should depend on family size is noncontro-

versial, and we have good evidence that consumption is nonseparable from
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labor supply (for example, Browning and Meghir, 1991). That the marginal
utility of consumption should also depend on age or health status also seems
very plausible. Thus there are a number of reasons why a consumption fall at
retirement might be consistent with consumption smoothing. Banks, Blun-
dell and Tanner (1998) assess the degree of smoothing across the retirement
threshold, while controlling for many of the factors listed above. They ..nd
that changes in household size and composition explain part of the fall in
consumption around retirement, and that changes in mortality risk and la-
bor supply explain a further part. Ultimately, however they can only account
for some two thirds of the retirement fall in consumption: the predicted fall
in consumption growth is around 2 percentage points, while actual consump-
tion growth falls by some 3 percent points around retirement. While one can
argue that they may not have completely controlled for nonseparabilities, it
is nevertheless diccult to believe that further nonseparabilities explain all of
the residual retirement fall in consumption. This fall in consumption does ap-
pear to be inconsistent with the theory and indicative of systematic negative
surprises at retirement - ‘mistakes’. Interestingly though, the unexplained
dip in consumption growth is only in the years immediately around retire-
ment (See for example Figure 3 in Banks, Blundell and Tanner.) Thus if we
think the consumption fall refects mistakes, we are forced to conclude that
households suddenly realize their mistake at retirement and then optimally
reallocate expenditures over the rest of life.

Some authors (Engen, Gale and Uccello, 2000) have characterized this
residual fall in consumption at retirement as ‘small in economic terms’. To

assess that claim, we can make the same kinds of welfare calculations as we
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presented in subsection 2.1. We assume now that lifetime utility is additive
over annual consumption, with the same, isoelastic sub-utility function for
each year. Individuals have a working life of 40 years and an exogenous and
certain period of retirement of 20 years. We set the interest rate equal to the
discount rate, so that the optimal program is constant consumption. As be-
fore we take a coe€cient of relative risk aversion of 2. We then calculate the
compensation (increased lifetime wealth) that an individual would need so
that a nonoptimal program (with consumption too high before retirement,
and too low thereafter) would deliver the utility of the optimal program. We
calculate that a retirement dip of the size report by Banks, Blundell and Tan-
ner (about 1%) implies a welfare cost of 0.003% of lifetime consumption, or
less than a day’s consumption (spread over an entire lifetime). A retirement
dip of 5% implies a welfare loss of just over a week’s consumption.

Because the educated seem to have smaller falls in consumption at retire-
ment and because many households, particularly low education households,
report little or no planning for retirement (Lusardi, 2000), some authors
have suggested that ‘mistakes’ occur because of the complexity of the plan-
ning task at low frequencies. These calculations suggest that, complexity
aside, perhaps mistakes of these magnitudes just aren’t costly enough for
individuals to care about. On the other hand, its important to note that the
welfare loss is nonlinear in the size of the dip. A retirement dip of 20% im-
plies a welfare loss of 0.68%, or almost half a year’s consumption, and larger
falls are even more costly. Banks, Blundell and Tanner report a mean dip,
which may hide considerable heterogeneity. The failure of Engen, Gale and

Uccello to ..t the tails of the distribution of wealth/earnings ratios may sug-
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gest that some individuals are drastically under-saving, and thus enduring
considerable welfare losses. What’s more, our calculations assume a con-
stant coeCcient of relative risk aversion. We think there are good reasons
to believe that the poor are much more adverse to fuctuations. Thus what
IS needed is estimates of the distribution of consumption dips at retirement
and the correlation of those dips with consumption or wealth levels. Such
estimates obviously cannot be derived from pseudo panel data but only from
true panel data on consumption.

Finally, we turn to the post retirement stage of the life-cycle. Many
authors would view dissaving after retirement as an acid test of the standard
model. The empirical evidence seems to be that while the elderly may dissave
they certainly do not dissave as much as predicted by the usual variants
of the standard model. Some savings in retirement may be attributable to
mortality risks (Davies, 1989) or to a combination of mortality risks and risks
of large medical expenditures (Palumbo, 1999). Nevertheless, Palumbo’s
simulations suggest that even the combination of these risks cannot slow
dissaving succiently to match the data.

Thus issues related to low frequency smoothing are important current
challenge to the standard model. Nevertheless, we believe that we have not
heard the last word on these issues. There are four reasons for this belief.
First, it is only very recently that researchers have begun to have access
to data that is really suitable for addressing these questions (for example,
panel data on the elderly to examine whether they dissave). Second, there
are modelling and econometric problems that have yet to be dealt with in

a completely satisfactory way (for example, we are only now beginning to
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model nonseparabilities in labor supply or health, and consumption).Third,
it seems to us that there is a need for more careful consideration of the insti-
tutional arrangements that acect households planning at low frequency, such
as the means testing of public pensions. One fruitful step in this direction
is Hubbard, Skinner and Zeldes (1994). Finally, there is not an attractive
alternative model of behavior with which to interpret the data. Each feature
of the data seems to require an independent ”behavioral” explanation. No
such explanation has the coherency of the standard model, and such expla-
nations have not been exposed to the full range of data features in the way

that Bernheim, Skinner and Weinberg have tested the standard model.

3 Future Directions.

We have surveyed the empirical evidence on consumption smoothing at dizer-
ent frequencies. Our assessment is that although the standard model is quite
successful, there remain some signi..cant challenges. In addition to these
problems, there are a number of other challenges to the theory that don’t
..t naturally into our survey of smoothing at dicerent frequencies. First, we
note that portfolio choice is an important area of di¢culty for the standard
model. The most prominent example is the equity premium puzzle along
with associated puzzles such as the low participation in share ownership and
the fact that households seem to hold portfolios that are di¢cult to ratio-
nalize with the standard model (see, for example, Kocherlakota (1996) and
Cochrane(1997)). A second area of potential di€culty for the standard model
is the great heterogeneity in wealth holdings of households, even within age

and income classes; see, for example, Auerbach and Kotliko= (1987), Huggett
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(1996) and Samwick (1997). An associated issue, is that the saving behavior
of the very rich (who do a fair proportion of aggregate household saving)
is hard to rationalize in the standard model. In this context it is worth
noting that households may follow an intertermporally optimal consumption
program (one satisfying the Euler equation) albeit at a level that leads to
increasing wealth. Thus, the standard model may do a good job of explaining
the path of consumption even if it fails badly at explaining the level.

A third area in which the life-cycle framework is lacking is in explaining
cross-national dicerences in savings rates (see Deaton (1992) for a very thor-
ough discussion). This was one of the original motivations for Modigliani
style life-cycle models but the attempt to relate savings rates to dicerential
population structures has not been a success. A ..nal issue is the ability of
the standard model to provide an explanation for various aggregate consump-
tion and savings episodes in the recent past. Here the record is mixed. For
example, Attanasio and Weber (1994) discuss the U.K. consumption boom
in the late 1980’s and provide plausible explanations that are founded in the
standard framework. On the other hand, there are no widely accepted ex-
planations for the decline in the US savings rate in the mid-1980’s. Given
the macroeconomic importance of this shift, a model of intertermporal allo-
cation which fails to rationalize such aggregate movements cannot be fully
satisfactory.

Despite these challenges, our view is that the standard model is just
reaching its prime of life. It is important to note that the empirical testing
and implementation of the standard model on micro data is still in its infancy.

In many of the areas in which the standard model currently has problems
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(for example, savings before and after retirement and portfolio choice) it is
only very recently that good micro data, and in particular, panel data, has
become available. There is much new data gathering and empirical analysis
left to do.

In the remainder of this third section of the paper, we mention a number
directions in which we think the standard model, and in particular its em-
pirical implementation, can be developed. We also try to draw connections
between these avenues of development, and the challenges to the standard
model outlined above.

Current empirical investigations of consumption patterns over the life
style typically condition on a variety of demographic ezects, such as house-
hold size and composition, or education. In section 2.3 we discussed the role
of conditioning variables, particularly the number and ages of children, in
explaining the hump shape in consumption over the life-cycle. The standard
model’s ability to explain consumption patterns at this frequency depends
critically on how demographic exects are introduced (compare Browning and
Ejrnaes (2000) with Gourinchas and Parker (1999)). Our view is that there
is much to be gained from modelling consumption and fertility or education
choices jointly. Such a research agenda has the potential both to strengthen
the case for the standard model and expose yet uninvestigated shortcomings.

For example, Browning and Ejrnaes (2000) demonstrate that the life-
cycle hump in consumption can be ‘explained’ by the time path of fertility.
But this then begs the questions: why is the time path of income correlated
with the time path of fertility? It may be that for real, ..nite lived agents,

capacities for earning, fertility and consumption are driven by the same set
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of biological and time constraints. For students who invest heavily in hu-
man capital (and thus postpone earnings), time constraints and increasing
within period returns to investment may also make it optimal to postpone
fertility. Completion of their training would then be associated with both
rising income and fertility driven consumption growth, all consistent with
the forward looking, optimizing behavior posited by the standard model.

On the other hand, it may well be that some households postpone fertility
until they ’have enough money to start a family”. That is, capital market
imperfections or a pre-cautionary savings motive may have more impact on
households decisions regarding education or fertility than on consumption
conditional on these. Jointly modeling these ”conditioning variables” with
consumption may uncover important aspects of the world that are dic¢cult
to discern from conditional consumption patterns alone.

A second area that seems potentially fruitful to us is theoretical and
empirical work that takes proper account of the range of goods that household
consume, and dicerent properties of those goods. Some goods are durable
and some are habit forming. Some goods are indivisible. Some goods must
be purchased irreversibly, while for others there are well established second
hand markets. Some goods are purchased for direct consumption while others
are intermediate goods to be combined with labor in home production. The
varied properties of dicerent goods will lead to a variety of optimal purchase
strategies, all consistent with the broad goal of smoothing marginal utility.
Some optimal purchase strategies may imply quite volatile expenditures.

In section 2.2 we discussed Browning and Crossley (1999), which reports

simulation evidence that forward looking, optimizing households should syn-
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chronize durables purchases to income, and empirical evidence that indeed
they do. Baxter and Jermann (1999) develop a model in which smooth
marginal utility is associated with volatile market expenditures as households
move back and forth between home production and market expenditures. In
our view, examples such as these represent only a beginning in the proper
modeling of the way in which households combine dizerent kinds of goods,
including durables and nonmarket time, to produce a fow of consumption.
Households face not only a rich array of goods and home production
possibilities, but also a rich set of ..nancial and real assets to hold. And just
as we can point to a variety of properties of goods that will be relevant to
household decision making, so too with assets. Assets diger not only in their
expected ..nancial return and riskiness, but also in their liquidity and, in
the case of many real assets, the fow of consumption services they provide.
Dicerent assets are in many cases not substitutes. Researchers are only just
beginning to accumulate data on the portfolios that households hold, and are
nowhere near understanding why they hold them. The available assets may
not only determine the portfolios that households hold, but also what goods
they consume. For example, faced with illiquid assets that pay a su€cient
premium, households may optimally chose to hold illiquid ..nancial assets
and smooth shortrun income Fuctuations by manipulating their durables
stock. We also want to emphasize that these issues are not only relevant for
wealthy households. Edin (1991) and Edin and Lien (1996) have documented
the rich variety of strategies that welfare mothers use to make ends meet.
These include informal credit and insurance markets, the sale of durables and

of home production and work in informal and underground labor markets.
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The three directions just cited are tightly interwoven. Conditioning vari-
ables may be thought of a goods (children) or assets (education). Many assets
are also goods (housing, durables). The central themes are that households
should optimally make these choices jointly, and that optimal choices will
retect the real features of the goods and assets available to the household.

Finally we come to what may well be the most important issue: the need
to allow for heterogeneity in estimation and in using empirical estimates in
general equilibrium models (see Browning, Hansen and Heckman (1999) for a
discussion of the latter). Heterogeneity is usually the most important feature
of any analysis using micro data and usually the most di¢cult issue to deal
with. That agents have dicerent preferences, face dicerent opportunity sets
(whether or not these are the result of their own past choices) and have
access to direrent information sets is uncontroversial. Since researchers are
only just beginning to develop data sources and statistical methods that
allow us to handle heterogeneity in a satisfactory way, they necessarily have
to invoke strong homogeneity assumptions to carry out any empirical work.
A major goal of any micro-empirical analysis should be to ascertain whether
these assumptions are the weakest required for identi..cation and whether
they are critical (in the sense of introducing signi..cant bias in simulations of

the model at hand).

4 Conclusion

We have surveyed the empirical evidence on the life-cycle model of consump-
tion and savings. Our assessment is that, to date, the standard model (in its

common and relatively parsimonious variants) has had more successes than
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failures. Indeed, it could hardly have survived as long as it has without.
Where researchers have found deviations from the model’s predictions that
stand up to careful empirical investigation, those deviations appear to involve
small welfare costs. There is no clear evidence that individuals make costly
mistakes, though it is important to note that most of the available empirical
results refer to average behavior.

The profession is just at the start of a systematic application of general
theory models to micro-data, and thus it is much too early to abandon the
standard model. The way forward is to incorporate into theoretical and
empirical work appropriate allowance for heterogeneity among households,
and for the speci..c features of the variety of goods households consume and
assets they hold. Such developments may both enhance the model’s ability
to explain the world and strengthen the chance that the data will reject it.

Our concluding thought on the current status of the life cycle model is
this: perhaps one need not be quite so stupid to believe it.

The COEP data were generously provided by Human Resources Develop-
ment Canada, and the FES data by the Institute for Fiscal Studies (of which
the ..rst author is a Research Associate). Neither institution is responsible
for the interpretation given the data here. The ..rst author thanks the Dan-
ish Social Science Research Council (SSF) for ..nancial support while the
second author gratefully acknowledges the support of the Social Sciences and
Humanities Research Council of Canada (SSHRC).
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TABLE 1: Income and Expenditure Changes with Unemployment

Percentile 10th 25th 50th 75th
household income -1500 -800 -400 0
household expenditure | -700 -300 0 25

Note: ’Percentile’ refers to the position of the household in the
‘expenditure change’ distribution.
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Figure 1. Seasonal patterns of income and expenditures.



100*log(Non-durable consumption)

The Life Cycle Model of Consumption and Saving. 48

o cohortl A cohort2
O cohort3

10

! \ \ \ \ \ \ \ \ \
70 72 74 76 78 80 82 84 86 88 90 92
year

Figure 2: Business cycle patterns of consumption growth.
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Figure 3: Consumption growth and income growth over the business cycle.
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Figure 4: Consumption growth and real rates over the business cycle.
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Figure 5: The life-cycle pattern of income and consumption.



SEDAP RESEARCH PAPERS

Number Title Author(s)
No. 1. Population Aging and Its Economic Costs. A Survey of the F.T. Denton
I ssues and Evidence B.G. Spencer
No. 2: How Much Help Is Exchanged in Families? C.J. Rosenthal
Towards an Understanding of Discrepant Research Findings L.O. Stone
No. 3: Did Tax Flattening Affect RRSP Contributions? M.R. Vedll
No. 4: Families as Care-Providers Versus Care-Managers? Gender and C.J. Rosenthdl
Type of Carein a Sample of Employed Canadians A. Martin-Matthews
No. 5: Alternatives for Raising Living Standards W. Scarth
No. 6: Trangitions to Retirement: Determinants of Age of Social E. Tompa
Security Take Up
No. 7: Health and Individual and Community Characteristics: A Research F. Bdand
Protocol S. Birch
G. Stoddart
No. 8: Disability Related Sources of Income and Expenses: An P. Raina
Examination Among the Elderly in Canada S. Dukeshire
M. Denton
L.W. Chambers
A. Scanlan
A. Gafni
S. French
A. Joshi
C. Rosenthal
No. 9: The Impact of Rising 401(k) Pension Coverage on Future Pension W.E. Even
Income D.A. Macpherson
No. 10: Income Inequality as a Canadian Cohort Ages: An Analysis of the S.G. Prus
Later Life Course
No. 11: Are Theories of Aging Important? Models and Explanationsin V.L. Bengtson
Gerontology at the Turn of the Century C.J. Rice
M.L. Johnson
No. 12: Generationa Equity and the Reformulation of Retirement M.L. Johnson

52



SEDAP RESEARCH PAPERS

Number Title Author(s)
No. 13: Long-term Care in Turmoil M.L. Johnson
L. Cullen
D. Patsios
No. 14: The Effects of Population Ageing on the Canadian Health Care M.W. Rosenberg
System
No. 15: Projections of the Population and Labour Force to 2046: Canada F.T. Denton
C.H. Feaver
B.G. Spencer
No. 16: Projections of the Population and Labour Force to 2046: The F.T. Denton
Provinces and Territories C.H. Feaver
B.G. Spencer
No. 17: Location of Adult Children as an Attraction for Black and White K.-L. Liaw
Elderly Migrantsin the United States W.H. Frey
J-P. Lin
No. 18: The Nature of Support from Adult Sansei (Third Generation) K.M. Kobayashi
Children to Older Nisal (Second Generation) Parents in Japanese
Canadian Families
No. 19: The Effects of Drug Subsidies on Out-of-Pocket Prescription T.F. Crosdey
Drug Expenditures by Seniors: Regiona Evidence from P. Grootendorst
Canada S. Korkmaz
M.R. Vedll
No. 20: Describing Disability among High and Low Income Status P. Raina
Older Adultsin Canada M. Wong
L.W. Chambers
M. Denton
A. Gafni
No. 21: Parental I1Iness and the Labour Supply of Adult Children P.T.Léger
No. 22: Some Demographic Consegquences of Revising the Definition of F.T. Denton
‘Old’ to Reflect Future Changesin Life Table Probabilities B.G. Spencer

53



SEDAP RESEARCH PAPERS

Number Title Author(s)
No. 23: Geographic Dimensions of Aging: The Canadian Experience E.G. Moore
1991-1996 D. McGuinness
M.A. Pacey
M.W. Rosenberg
No. 24: The Correlation Between Husband’ s and Wife's Education: L. Magee
Canada, 1971-1996 J. Burbidge
L. Robb
No. 25: The Effect of Marginal Tax Rates on Taxable Income: M.-A. Sillamaa
A Panel Study of the 1988 Tax Flattening in Canada M.R. Vedll
No. 26: The Stability of Self Assessed Hedlth Status T.F. Crossley
S. Kennedy
No. 27: How Do Contribution Limits Affect Contributions to Tax- K. Milligan
Preferred Savings Accounts?
No. 28: The Life Cycle Modd of Consumption and Saving M. Browning
T.F. Crosdey



