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dynamics of unemployment at the household level: how does an individ­
ual's probability of job loss change with the aggregate unemployment
rate? Unfortunately, the paper does not include a discussion of, or evi­
dence about, labor market dynamics. Direct evidence on the relation­
ship between the aggregate unemployment rate and the probability and
duration of individual spells of unemployment should be a key goal of
future research in this area.

Finally, the MU variable could easily be a proxy, in my mind, for the
mean of expected future income, rather than the variance. Carroll tries
to adjust for this by including the MYvariable in the regressions, arguing
that MY captures the expected change in income, and any additional in­
formation in MU must be about other moments of the distribution. How­
ever, because MY is the fraction of the population expecting increases
in income, rather than the actual expected income itself, it seems un­
likely that it is fully capturing the expected change in income. If a large
fraction of the population believes unemployment will be rising, this cor­
responds to an expected drop in the mean of future income. The stan­
dard certainty equivalence model (with no precautionary saving) would
predict a high saving rate. Therefore I am not convinced that the tests
are capturing a precautionary saving effect, rather than an effect that
would arise in a standard certainty equivalence permanent income/life­
cycle model.

Thus while the evidence linking saving to MU is suggestive that pre­
cautionary saving may be important, more work (both theoretical and
directly empirical) is needed to show that MU is indeed capturing house­
hold uncertainty about future income. This paper is likely to stimulate
further research in this area.

In conclusion, I think that this paper contributes to the growing litera­
ture on the effects of uncertainty on optimal saving and consump­
tion, and in particular draws out many of the macroeconomic implica­
tions of the theory. Some of the numerical exercises help change our
intuition about saving under uncertainty. The most innovative part of
the paper is the idea of using MU as an empirical proxy for individual­
level uncertainty about income. I find the empirical results intriguing
and, on the whole, intuitively appealing. However, I am not fully con­
vinced that they actually provide support for this precautionary saving
model.



150

General Discussion

Brookings Papers on Economic Activity, 2:1992

Olivier Blanchard noted that the common empirical finding of a low
interest elasticity of saving is consistent with the paper's result that the
target wealth ratio is unlikely to be sensitive to changes in the interest
rate. However, Alan Blinder noted that interest rates could have im­
portant wealth effects that would affect saving in the model. If interest
rates rise, wealth is reduced; this, according to the model, raises the con­
ditional variance ofconsumption and consumption growth. In response,
consumers would lower current consumption and increase saving. In
this vein, Richard Cooper asked whether the increase in wealth in the
1980s could be a reason for the lower saving rate of that period. Carroll
noted that a large fraction ofpersonal wealth is held by the very wealthy,
people to whom he does not claim his model applies. He further argued
that macroeconomic models of consumption which explicitly incorpo­
rate an effect of wealth on the saving rate are unable to explain the mag­
nitude of the decline in the saving rate, so the wealth effect cannot be the
only explanation for the decline in saving.

Christopher Sims observed that using models of this type to explain
the business cycle is risky unless they are embedded in a general equilib­
rium framework. Interest rates and income growth are not exogenous
as assumed in the model. Sims noted, for example, that neoclassical
growth models can alter standard consumption growth results which as­
sume an exogenous constant interest rate.

Blinder observed that the model also suggests that a widening dispar­
ity in incomes may affect saving. Increasing inequality of income and
wealth is likely to involve an increase in the probability that some con­
sumers might have zero incomes. Because buffer-stock saving is espe­
cially sensitive to the risk of very low incomes, the model predicts that
growing inequality would lead to lower aggregate consumption levels.

Blanchard noted that the model as specified does not capture the life­
cycle motivation of saving for retirement; income is expected to grow
over the lifetime and, indeed, is assumed to continue growing until
death. In real life, consumers must increase their target wealth ratio be­
fore they retire to provide for retirement. He suggested interpreting the
model as part of a two-track saving process in which individuals make
contractual commitments for their retirement. Once consumers have
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made such commitments to cover major saving for retirement, then they
may behave according to the buffer-stock model with the remainder of
their incomes. He suggested a possible rationale for this sort of two­
track saving behavior: nonexponential discounting by consumers that
reflected high levels of impatience in the short run, but less impatience
over the longer run. Carroll acknowledged that the version of his model
with constant income growth until death does not provide a role for life­
cycle saving. He added that if the model is modified so that incomes
grow rapidly during the early part of the life cycle and then turn down,
his model would predict buffer-stock saving early in the life cycle; but
that later in life, as life-cycle considerations dominate, buffer-stock con­
siderations would fade.

Gregory Mankiw was skeptical that the precautionary saving effects
predicted by the model could be seen in the data. He noted that recent
research by Dynan (1991) using panel data finds little evidence of a cor­
relation between consumption growth and the variance of consumption.
But he also suggested how this finding might not be inconsistent with the
model: people may self-select into occupations that have different in­
come risks, on the basis of their degree of risk aversion. This self-selec­
tion process would obscure the evidence of the effects predicted by the
model in panel data.

Julio Rotemberg cautioned against interpreting the estimates from ag­
gregate Euler equations in terms of the characteristics governing indi­
vidual behavior in the model. As aggregate unemployment varied cycli­
cally, the probability of becoming unemployed would vary in different
ways for different individuals. For many, the risk ofjob loss would not
change perceptibly while for others it would change dramatically.

Robert Gordon distinguished between two descriptions of the current
recession: the popular account of a "hangover recession" and the ac­
count proposed by the model. On the firsfdescription, one of the current
"hangovers" stems from an excessive increase in debt by households
and firms during the 1980s, which must now be serviced and retired. By
contrast, the Carroll model could imply that no hangover exists because
greater indebtedness resulted from an equilibrium adjustment by con­
sumers to loosened borrowing constraints. Carroll responded that the
"hangover" description of the current recession could still be accurate
because an increase in uncertainty could raise consumers' desired target
wealth, making them uncomfortable holding debts that were viewed as
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tolerable when times were better. He pointed out that, in this interpreta­
tion, the increase in unemployment expectations is what converted an
acceptable debt burden in 1989 into a debt "hangover" in 1991. Sims
cited reductions in the penalties for personal bankruptcy during the
1980s as another equilibrium explanation for consumers' greater willing­
ness to borrow.

Martin Baily related the model to inventory theories of the firm. If
firms, like Carroll's consumers, are concerned about low-probability
but disastrous events such as bt;lnkruptcy, then the use of inventories for
production smoothing may not occur over the business cycle. Rather,
firms would run down inventories as the economy enters recession-as
is in fact observed. However, Baily cautioned that people often do not
behave rationally in planning for low-probability disastrous events,
citing the apparently irrational behavior in the market for flood or
earthquake insurance. Such irrational behavior would weaken the link
between current consumption and the probability of future unemploy­
ment. Carroll noted the ample research into this type of behavior. His
impression of the literature was that people planned incorrectly, not that
they failed to plan altogether. Thus, he argued, a link between unem­
ployment expectations and consumption may exist, even if those expec­
tations do not reflect an optimal forecast of unemployment.

Drawing an analogy to physics, William Nordhaus noted that, like the
physical anomalies that appear at low temperatures, strange behavior
which the modeldoes notcaptureoccursat the lowendofthe income scale.
He cited several examples of consumers whose behavior is not easily
explained by the buffer-stock model: students, welfare recipients, and
business people who go on a spending spree as personal bankruptcy
looms. Baily argued for the importance ofcontagion effects: consumers,
in their spendingpatterns ,maybe influencedby the attitudes andbehavior
oftheir reference group. When the prevailing consumermood is generally
depressedduringarecession, consumers may spendless ,regardless ofthe
true expectation of their own future incomes. Carroll acknowledged the
possibility of contagion effects, and suggested that beliefs about the in­
creased risk of unemployment may be important for explaining con­
sumption even if economists have trouble detecting the marginal effect
of increased unemployment on the conditional distribution of income.
He argued that consumers should act on the basis of their own beliefs,
whether or not those beliefs can be shown to be optimal forecasts.



Christopher D. Carroll

References

153

Abowd, John M., and David Card. 1989. "On the Covariance Structure ofEarn­
ings and Hours Changes." Econometrica 57 (2):411-45.

Auerbach, Alan J., and others. 1992. "The Increasing Annuitization of the El­
derly." Ruth Pollack Working Papers Series on Economics, No.6. Boston
University.

Backus, David K., and Allan W. Gregory. Forthcoming. "Theoretical Relations
between Risk Premiums and Conditional Variances." Journal ofBusiness
and Economic Statistics.

Bernheim, B. Douglas, and John B. Shoven. 1988. "Pension Funding and Sav­
ing." In Pensions in the u.S. Economy, edited by Zvi Bodie, John B. Sho­
ven, and David A. Wise. Chicago: University of Chicago Press.

Bewley, Truman. 1977. "The Permanent-Income Hypothesis: A Theoretical
Formulation." Journal ofEconomic Theory 16(2):252-92.

Blinder, Alan S., and Angus S. Deaton. 1985. "The Time Series Consumption
Function Revisited." BPEA, 2:1985, 465-511.

Bound, John, and Alan B. Krueger. 1989. "The Extent ofMeasurement Error in
Longitudinal Earnings Data: Do Two Wrongs Make a Right?" Unpublished
paper. Cambridge, Mass.: National Bureau of Economic Research (August).

Bovenberg, A. Lans, and Owen Evans. 1989. "National and Personal Saving in
the United States: Measurement and Analysis of Recent Trends," Working
Paper 103. Washington, D.C.: International Monetary Fund (December).

Burtless, Gary. "Why Is Insured Unemployment So Low?" BPEA, 1:1983,
225-49.

Caballero, RicardoJ. 1991. "Earnings Uncertainty and Aggregate Wealth Accu­
mulation." American Economic Review 81 :859-71.

---. 1992. "Near-Rationality, Heterogeneity, and Aggregate Consump­
tion," Working Paper 4035. Cambridge, Mass.: National Bureau of Eco­
nomic Research (March).

Campbell, John Y. 1987. "Does Saving Anticipate Declining Labor Income? An
Alternative Test of the Permanent Income Hypothesis." Econometrica
55(6): 1249-73.

--, and Angus S. Deaton. 1989. "Why Is Consumption So Smooth?" Re­
view ofEconomic Studies 56:357-74.

---, and N. Gregory Mankiw. 1989. "Consumption, Income, and Interest
Rates: Reinterpreting the Time Series Evidence." In NBER Macroeconom­
ics Annual 1989, edited by Olivier Blanchard and Stanley Fischer. Cam­
bridge, Mass.: MIT Press.

Canner, Glenn B., and Charles A. Luckett. 1992. "Developments in the Pricing
of Credit Card Services." Federal Reserve Bulletin 78 (September): 652-66.

Carroll, Christopher D. 1992. "Buffer Stock Saving and the Permanent Income
Hypothesis." Unpublished paper. Washington, D.C.: Federal Reserve
Board.



154 Brookings Papers on Economic Activity, 2:1992

---, and Lawrence R. Summers. 1991. "Consumption Growth,Parallels In­
come Growth: Some New Evidence." In National Saving and Economic
Performance, edited by B. Douglas Bernheim and John B. Shoven. Chicago:
University of Chicago Press.

---, and Andrew Samwick. 1992. "The Nature and Magnitude of Precau­
tionary Wealth." Unpublished paper. Washington, D.C.: Federal Reserve
Board (March).

Cochrane, John H. 1991. "Univariate vs. Multivariate Forecasts of GNP
Growth and Stock Returns: Evidence and Implications for the Persistence of
Shocks, Detrending Methods, and Tests of the Permanent Income Hypothe­
sis." Unpublished paper. University of Chicago (February).

Constantinides, George M. 1990. "Habit Formation: A Resolution ofthe Equity
Premium Puzzle." Journal ofPolitical Economy 98(3):519-43.

Cuthbertson, Keith', and David Barlow. 1991. "Disequilibrium, Buffer Stocks,
and Consumers' Expenditure on Non-Durables." Review ofEconomics and
Statistics 1991(4):643-53.

Deaton, Angus S. 1991. "Saving and Liquidity Constraints." Econometrica
59(5): 1221-48.

Duesenberry, James S. 1949. Income, Saving, and the Theory ofConsumer Be­
havior. Cambridge, Mass.: Harvard University Press.

Duncan, Greg J., and Daniel H. Hill. 1985. "An Investigation of the Extent and
Consequences of Measurement Error in Labor-economic Survey Data."
Journal ofLabor Economics 3(4):508-32.

Dynan, Karen E. 1991. "How Prudent Are Consumers?" Unpublished paper.
Harvard University (December).

Eberly, Janice C. 1992. "Flexible (S,s) Bands, Uncertainty, and Aggregate Con­
sumer Durables. " Unpublished paper. Rodney L. White Center for Financial
Research, the Wharton School, University of Pennsylvania (July).

Engen, Eric. 1992. "Precautionary Saving, Consumption, and Taxation in a
Life-Cycle Model with Stochastic Earnings and Mortality Risk." Ph.D. diss.
University of Virginia (January).

Epstein, Larry G., and Zin, Stanley E. 1989. "Substitution, Risk Aversion, and
the Temporal Behavior of Consumption and Asset Returns I: A Theoretical
Framework." Econometrica 57(4):937-69.

Feldstein, Martin. 1974. "Social Security, Induced Retirement, and Aggregate
Capital Accumulation." Journal ofPolitical Economy 82(5):905-26.

Flavin, Marjorie A. 1981. "The Adjustment of Consumption to Changing Ex­
pectations About Future Income." Journal ofPolitical Economy 89(5):974­
1009.

Friedman, Milton. 1957. A Theory of the Consumption Function. Princeton,
N.J.: Princeton University Press.

Fuhrer, Jeffrey C. 1992. "Do Consumers Behave as the Life-Cycle/Permanent­
Income Theory of Consumption Predicts?" New England Economic Review
(Sept.lOct.):3-14.

Hall, Robert E. 1978. "Stochastic Implications ofthe Life Cycle-Permanent In-



Christopher D. Carroll 155

come Hypothesis: Theory and Evidence." Journal of Political Economy
86(6):971-87.

--. 1988. "Intertemporal Substitution in Consumption." Journal ofPoliti­
cal Economy 96(2):339-57.

--, and Frederick S. Mishkin. 1982. "The Sensitivity of Consumption to
Transitory Income: Estimates from Panel Data on Households." Economet­
rica 50(2):461-81.

Health Insurance Association of America. 1987. 1986-1987 Source Book of
Health Insurance Data. Washington, D.C.: Health Insurance Association of
America.

Heaton, John. 1990. "The Interaction Between Time-nonseparable Preferences
and Time Aggregation," Working Paper 3181-90-EFA. Cambridge, Mass.:
Massachusetts Institute ofTechnology (June).

Kimball, Miles S. 1990a. "Precautionary Saving in the Small and in the Large. "
Econometrica 58(1):53-73.

--. 1990b. "Precautionary Saving and the Marginal Propensity to Con­
sume." Working Paper 3403. Cambridge, Mass.: National Bureau of Eco­
nomic Research (July).

Leland, Hayne E. 1968. "Saving and Uncertainty: The Precautionary Demand
for Saving." Quarterly Journal ofEconomics 82(3):465-73.

MaCurdy, Thomas E. 1982. "The Use of Time Series Processes to Model the
Error Structure of Earnings in Longitudinal Data Analysis." Journal of
Econometrics 18(1):83-114.

Mankiw, N. Gregory. 1981. "Hall's Consumption Hypothesis and Durable
Goods." Journal ofMonetary Economics 10:417-25.

--, and Stephen P. Zeldes. 1990. "The Consumption of Stockholders and
Non-Stockholders." Working Paper 3402. Cambridge, Mass.: National Bu­
reau of Economic Research (July).

Newey, Whitney K., and Kenneth D. West. 1987. "A Simple, Positive Semi­
Definite, Heteroskedasticity and Autocorrelation Consistent Covariance
Matrix. " Econometrica 55(3):703-08.

Pagano, Marco, and Tullio Jappelli. 1991. "Information Sharing in Credit Mar­
kets." Discussion Paper 579. London: Centre for Economic Policy Research
(October).

Sandmo, Agnar. 1970. "The Effect of Uncertainty on Saving Decisions." Re­
view ofEconomic Studies 37(3):353-60.

Schechtman, Jack. 1976. "An Income Fluctuation Problem." Journal ofEco­
nomic Theory 12:218-41.

--, and Vera L.S. Escudero. 1977. "Some Results on 'An Income Fluctua­
tions Problem.' " Journal ofEconomic Theory 16(2):151-66.

Skinner, Jonathan. 1988. "Risky Income, Life-cycle Consumption, and Precau­
tionary Savings. " Journal ofMonetary Economics 22(2):237-55.

Stiglitz, Joseph, and Andrew Weiss. 1981. "Credit Rationing in Markets with
Imperfect Information." American Economic Review 71 :393-410.

Stock, J. H., and M. W. Watson. 1989. "New Indexes of Leading and Coinci-



156 Brookings Papers on Economic Activity, 2:1992

dent Economic Indicators." In NBER Macroeconomic Annual 1989, edited
by Olivier Blanchard and Stanley Fischer. Cambridge, Mass.: MIT Press.

Summers, Lawrence H. 1981. "Capital Taxation and Accumulation in a Life
Cycle Growth Model." American Economic Review 74(4):533-45.

--, and Christopher D. Carroll. "Why Is U.S. National Saving So Low?"
BPEA, 2:1987, 607-35.

Thaler, RichardH, and H. M. Shefrin. 1981. "An Economic Theory ofSelf-Con­
trol." Journal ofPolitical Economy 89(2):392-406.

Touche Ross. 1989. The Touche Ross Personal Financial Management and In­
vestment Workbook. Englewood Cliffs, N.J.: Prentice-Hall.

University ofMichigan. Survey Research Center. Institute for Social Research.
Wave XVIII. A Panel Study ofIncome Dynamics. Ann Arbor, Mich.

University ofMichigan. Survey Research Center. Institute for Social Research.
1992. Surveys ofConsumers. Ann Arbor, Mich. (June).

U.S. Department of Labor. Various years. Unemployment Insurance: State
Laws and Experience (UI Chartbook).

Wilcox, David W. 1991. "Household Spending and Saving: Measurement,
Trends, and Analysis." Federal Reserve Bulletin 77(January): 1-17.

Zeldes, Stephen P. 1989a. "Optimal Consumption with Stochastic Income: De­
viations from Certainty Equivalence." Quarterly Journal of Economics
104:275-98.

---. 1989b. "Consumption and Liquidity Constraints: An Empirical Investi­
gation." Journal ofPolitical Economy 97:305-46.


