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Figure 1.—A tale of two households.

age 66 characterized by !0 = 0"001#!1 = 0"071. These parameter values are those
of our baseline estimates.15 If G and Z are constant, the finite horizon problem
would converge to the infinite horizon one, as we move further away from retire-
ment. Consumption is always positive, increasing, and concave in cash on hand.
Early in life, households exhibit ‘buffer stock’ behavior: for low levels of cash
on hand, typically less than the permanent component of their income $x ≤ 1%,
households consume most, but never all, of their financial wealth, and move to
the next period with a very low level of liquid assets. At high levels of cash on
hand, the precautionary motive is small and households consume more than the
income they expect to receive (which equals 1) and so run down their assets. As
we discuss later, our baseline retirement consumption rule implies either little
illiquid wealth or a low propensity to consume from it. Thus as households age,
they must save for retirement: consumption rules decline and households accu-
mulate significant amounts of liquid wealth.

15 Other relevant parameters are &= 0"960#'= 0"514#R= 1"0344, typical income uncertainty, fam-
ily size, and expected income profile, as discussed in Sections 4 and 5.
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Figures 3 and 4 give some evidence that consumption and income track each
other across subgroups of the population defined by education and occupation
groups. These graphs are somewhat noisy. However, despite the noise, one can
see that the occupation and education groups with the most pronounced humps
in income present the most pronounced humps in consumption. Further, we can
formally reject the null hypothesis that the consumption profiles are flat. This is
essentially a now standard test of the linearized consumption Euler equation, as
studied by Attanasio and Weber (1995), Lusardi (1996).
Our profiles differ slightly from the results of Attanasio and Browning (1995)

and Attanasio and Weber (1995). These papers employ a larger set of preference
shifters: once controlling for these, consumption is smoother and the CEQ-LCH
is not rejected. In Attanasio and Weber (1995) and in the linear Euler-equation
approach generally used in micro data, precautionary effects are omitted so that
preference shifters absorb, correctly or incorrectly, variation in consumption that
we attribute to uncertainty. Clearly, allowing for enough preference variation can

Figure 3.—Household consumption and income over the life cycle, by education group.
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Figure 6.—Normalized target cash-on-hand by age.

households to smooth high frequency movements in income so that their behavior
more closely mimics that of certainty-equivalent consumers.

We next decompose total saving and wealth at each age into that driven by
life-cycle considerations and that additional amount driven by the presence of
uninsurable risk. Our previous discussion might lead the reader to think that
agents have no concern for retirement when they are young and no concern
for labor income uncertainty later in life. This is incorrect since consumers are
rational and perfectly foresee their retirement needs. First, we define saving in
liquid wealth as the discounted variation in financial wealth from one period to
the next:35

Si! t = "Wi! t+1−Wi! t#/R= "R−1#/RWi! t +Yi! t −Ci! t$

Saving is equal to investment income—liquid and illiquid—plus labor income
minus consumption. From our empirical profiles in Figure 5, it follows that house-
holds save relatively little and consume roughly their income on average early
in life. Second, at the estimated parameters, we compute the consumption path,
%CLC

t &, that would occur if all income risks were pooled, so that for all households
YLC

t =E26'Yt(, but the household’s environment otherwise remains unchanged.36
Finally, we define life-cycle saving as the difference between total income and

35 The discount comes from the assumption that income is received and consumption occurs at the
beginning of the period.

36 In order to do this, we input the consumption rule at retirement as estimated in our benchmark
case. Our estimates imply that if households faced no risks after retirement, the age of death, N , is a
reasonable 87 years. That is, if we set preferences at our estimated values and N = 87, the standard
life cycle model with a certain date of death implies the same value function at retirement as we
estimate (up to a constant).
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TABLE 1
Descriptive Statistics for the Health and Retirement Study (Dollar Amounts in

1992 Dollars)

Variable Mean Median
Standard
Deviation

1991 earnings $35,958 $28,976 $39,368
Present discounted value

of lifetime earnings $1,718,932 $1,541,555 $1,207,561
Defined-benefit pension

wealth $106,041 $17,327 $191,407
Social security wealth $107,577 $97,726 $65,397
Net worth $225,928 $102,600 $464,314
Mean age (years) 55.7 4.7
Mean education (years) 12.7 3.4
Fraction male .70 .46
Fraction black .11 .31
Fraction Hispanic .06 .25
Fraction couple .66 .48
No high school diploma .22 .41
High school diploma .55 .50
College graduate .12 .33
Postcollege education .10 .30
Fraction self-employed .15 .35
Fraction partially or fully

retired .29 .45
Source.—Authors’ calculations from the 1992 HRS. The table is weighted by the 1992 HRS household analysis

weights.

random-effect assumptions with homoskedastic errors to estimate equa-
tion (1).

We estimate the model separately for four groups: men without a
college degree, men with a college degree, women without a college
degree, and women with a college degree. In the online Appendix B
we present details of the empirical earnings model and coefficient es-
timates from that model, and we describe our Gibbs sampling procedure
that we use to impute earnings for individuals who refuse to release or
who have top-coded social security earnings histories.6 Our approach is
appealing in that it uses information from the entire sequence of in-
dividual earnings, including uncensored W-2 data from 1980–91, to im-
pute missing and top-coded earnings.

Table 1 provides descriptive statistics for the HRS sample. Mean (me-
dian) earnings in 1991 of HRS households are $35,958 ($28,976),
though note that 29 percent of the sample was partially or fully retired
when interviewed in the 1992 HRS. The mean (median) present dis-
counted value of lifetime household earnings is $1,718,932

6 We repeated our central empirical analyses dropping individuals who refused to release
their social security records and generated results nearly identical to those reported in
the paper. Brief details are given in the sensitivity analysis, Sec. IVE.
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Fig. 1.—Median defined-benefit pension wealth, social security wealth, and net worth (excluding defined-benefit pensions) by lifetime earnings decile
(1992 dollars).
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TABLE 2
Optimal Net Worth (Excluding Social Security and Defined-Benefit Pensions) and the Percentage of Population Failing to Meet

Optimal Targets (Dollar Amounts in 1992 Dollars)

Group

Median
Optimal
Wealth
Target

(1)

Mean
Optimal
Wealth
Target

(2)

Percentage
below

Optimal
Target

(3)

Median
Deficit

(Conditional)
(4)

Median
Net

Worth
(5)

Median
Social

Security
Wealth

(6)

Median
Defined-Benefit

Pension
Wealth

(7)

All households $63,116 $157,246 15.6% $5,260 $102,600 $97,726 $17,327
No high school diploma 20,578 70,711 18.6 2,632 36,800 72,561 0
High school diploma 63,426 139,732 15.6 5,702 102,885 97,972 21,290
College degree 128,887 243,706 12.7 14,092 209,616 127,704 60,752
Postcollege education 158,926 333,713 13.2 23,234 253,000 129,320 152,781
Earnings decile:

Lowest 2,050 48,445 30.4 2,481 5,000 26,202 0
2nd 13,781 55,898 28.7 3,328 25,500 42,159 0
3rd 26,698 84,582 21.8 5,948 43,485 57,844 0
4th 43,566 123,441 19.4 4,730 75,000 77,452 14,830
Middle 53,709 128,285 16.9 6,979 90,000 94,929 29,497
6th 76,462 131,565 10.8 10,000 124,348 119,011 45,613
7th 80,402 154,891 9.9 11,379 128,580 133,451 56,033
8th 101,034 180,643 5.5 21,036 167,000 151,397 71,373
9th 136,075 238,186 4.4 5,206 226,000 163,639 104,657
Highest 238,073 463,807 5.4 25,855 393,000 202,659 126,998

Source.—Authors’ calculations as described in the text.
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Fig. 2.—Scatter plot of optimal and actual wealth. Observed net wealth is constructed
from the 1992 HRS. Optimal net worth comes from solving the baseline model described
in the text.

A. Are Households Preparing Optimally for Retirement?

Figure 2 gives a scatter plot of optimal net worth against actual net
worth, for HRS households with optimal and actual net worth between
$0 and $1,000,000. The curved line gives a cubic spline of the median
values of observed and optimal net worth.25 If household net worth was
exactly the same as optimal net worth, the ordered pairs of actual and
optimal net worth for the HRS sample would map out the 45-degree
line. In fact, the ordered pairs cluster just below the 45-degree line. The
scatter plot gives striking visual evidence that most HRS households
have saved at or above their optimal retirement targets.

A second striking aspect of figure 2 is that it illustrates how a well-
specified life cycle model can closely account for variation in cross-
sectional household wealth accumulation. A linear regression of actual
net worth against predicted net worth and a constant shows that the
model explains 86 percent of the cross-household variation in wealth
(i.e., the is 86 percent).2R

Column 3 of table 2 shows the fraction of HRS households with wealth
deficits, broken out by educational attainment and lifetime earnings
deciles. Overall, 15.6 percent of the HRS sample has deficits (their net
worth, excluding defined-benefit pensions and social security, is less than

25 The median band is smoothed by dividing households into 30 groups on the basis of
observed net worth. We use Stata’s “connect(s) bands(30)” option for the figure.
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