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Introduction
This paper provides a review of the theory of the determinants of individual
and national thrift that has come to be known as the Life Cycle Hypothesis
(LCH) of saving. Applications to some current policy issues are also discussed.

Part I deals with the state of the art on the eve of the formulation of the LCH
some 30 years ago. Part II sets forth the theoretical foundations of the model in
its original formulation and later amendment, calling attention to various
implications, distinctive to it and, sometimes, counter-intuitive. It also includes
a review of a number of crucial empirical tests, both at the individual and the
aggregate level. Part III reviews some applications of LCH to current policy
issues, though only in sketchy fashion, as space constraints prevent fuller
discussion.

I. Antecedents

( 1) The role of thrift and the Keynesian revolution
The study of individual thrift and aggregate saving and wealth has long been

central to economics because national saving is the source of the supply of
capital, a major factor of production controlling the productivity of labor and
its growth over time. It is because of this relation between saving and produc-
tive capital that thrift has traditionally been regarded as a virtuous, socially
beneficial act.

Yet, there was a brief but influential interval in the course of which, under
the impact of the Great Depression, and of the interpretation of this episode
which Keynes suggested in the General Theory [1936], saving came to be seen
with suspicion, as potentially disruptive to the economy and harmful to social
welfare. The period in question goes from the mid '30s to the late '40s or early
'50s. Thrift posed a potential threat, as it reduced one component of demand,
consumption, without systematically and automatically giving rise to an offset-
ting expansion in investment. It might thus cause “inadequate” demand -
and, hence, output and employment lower than the capacity of the economy.
This failure was attributable to a variety of reasons including wage rigidity,
liquidity preference, fixed capital coefficients in production and to investment
controlled by animal spirits rather than by the cost of capital.
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work of Kuznets [1946] and others provided clear evidence that the saving
ratio had not changed much since the middle of the 19th century, despite the
large rise in per capita income. Second, a path breaking contribution of Brady
and Friedman [1947] provided a reconciliation of Kuznets' results with budget
study evidence of a strong association between the saving rate and family
income. They demonstrated that the consumption function implied by family
data shifted up in time as mean income increased, in such a way that the saving
rate was explained not by the absolute income of the family but rather by its
income relative to overall mean income.

Ways of reconciling these findings with the standard linear consumption
function were soon provided by Duesenberry [1949] and Modigliani [1949],
though within the empirical tradition of the earlier period. Duesenberry’s
“relative income hypothesis” accounted for the Brady-Friedman results in
terms of imitation of the upper classes. This is an appealing explanation,
though it fails to come to grips with the budget constraint in the case of would-
be dissavers below mean income. Similarly, the “Duesenberry-Modigliani”
consumption function tried to reconcile the cyclical variations of the saving
ratio with its long run stability by postulating that current consumption was
determined not just by current income but also by its highest previous peak,
resulting in a ratchet-like upward creep in the short run consumption function.
In my own formulation, primary stress was placed on reasons why the savings
rate should move procyclically and on the consideration that in an economy
with stable long run growth, the ratio of the current to highest previous income
could be taken as a good measure of cyclical conditions. Duesenberry, on the
other hand, put more stress on consumers explicitly anchoring their consump-
tion on the previous peak. This formulation was brought to its logical conclu-
sion by Brown [1952] when he proposed that the highest previous income
should be replaced by the highest previous consumption.

The third fundamental contribution was the highly imaginative analysis of
Margaret Reid [not published] which pointed to a totally different explanation
for the association between the saving ratio and relative income, namely that
consumption was controlled by normal or ‘permanent’, rather than current,
income.

This contribution was an important source of inspiration, both for the Life
Cycle and for the roughly contemporaneous Permanent Income Hypothesis
(PIH) of Milton Friedman [1957].

II. The Life Cycle Hypothesis

Between 1952 and 1954, Richard Brumberg and I wrote two essays, “Utility
Analysis and the Consumption Function: an Interpretation of Cross Section
Data” (Modigliani and Brumberg [1954]), and “Utility Analysis and the
Aggregate Consumption Function: an attempt at Integration” (Modigliani and
Brumberg [1979]) which provide the basis for the Life Cycle Hypothesis of
Saving (LCH). They will be referred to hereafter as MB-C and MB-A respec-
tively. Our purpose was to show that all the well-established empirical regular-
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ities could be accounted for in terms of rational, utility maximizing, consumers,
allocating optimally their resources to consumption over their life, in the spirit
of Irving Fisher [1930]. (For an earlier and extensive, but strictly theoretical,
application of utility maximization to the theory of saving by households, see
Ricci [1926].)

( 1) Utility maximization and the role of Life Resources (Permanent Income)
The hypothesis of utility maximization (and perfect markets) has, all by

itself, one very powerful implication - the resources that a representative
consumer allocates to consumption at any age, it, will depend only on his life
resources (the present value of labor income plus bequests received, if any) and
not at all on income accruing currently. When combined with the self evident
proposition that the representative consumer will choose to consume at a
reasonably stable rate, close to his anticipated average life consumption, we
can reach one conclusion fundamental for an understanding of individual
saving behavior, namely that the size of saving over short periods of time, like a
year, will be swayed by the extent to which current income departs from
average life resources.

This conclusion is common to LCH and to Friedman’s PIH which differs
from LCH primarily in that it models rational consumption and saving deci-
sions under the “simplifying” assumption that life is indefinitely long. Accord-
ingly, the notion of life resources is replaced by that of “permanent income”,
while the discrepancy between current and permanent income is labeled “tran-
sitory” income.

The notion that saving largely reflects transitory income has a number of
implications which have been made familiar by the contributions of Friedman
and by our own 1954 paper, and which have received ample empirical support,
even with some occasional controversy. Among these implications, the best
known and well established is that relating to the upward bias arising in
estimating the slope of a saving-income relation from budget data, when, as is
usual, the individual observations are classified by current income classes.
Because of the correlation between transitory and current income (relative to
mean income), the regression line tends to be steeper than the underlying true
relation between the (permanent) saving rate and permanent income. Thus,
the estimated saving function departs from the true one by being rotated
counterclockwise around the mean, to an extent that is greater the greater the
variability of transitory income, e.g., more for a sample of farmers than for one
of government employees. It is this phenomenon that accounts for the finding
of Brady-Friedman cited above, to the effect that the saving ratio, estimated
from budget studies at different points of time, appears to depend on the
income not in absolute terms but rather relative to overall mean income.

This same consideration provides an explanation for a famous counter
intuitive empirical finding first observed in a large survey conducted in the
USA in 1936, namely that black families appeared to save more (or dissave
less) than white families at any level of income. The reason, of course, is that
black families tend to have a much lower average level of permanent income,
and, therefore, at any given level of current income the transitory component,
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and hence saving, tended to be larger - see, e.g., Fisher and Brown [1958]).
The extent of bias in the cross-sectional saving function should tend to

decline if the households are classified by some criterion less positively correlat-
ed with transitory income, and this prediction too has been extensively verified
- see, e.g., Modigliani and Ando [1960]. However, we do not intend to pursue
here any further the implications of the relation between saving and transitory
income since, as already noted, these implications are basically the same for
LCH as for PIH. We concentrate, instead, on those aspects that are specific to
LCH.

(2) LCH - The "stripped down" version
By explicitly recognizing the finite life of households, the LCH could deal

with variations in serving other than those resulting from the transitory devi-
ations of income from life resources of PIH. In particular, it could focus on
those systematic variations in income and in “needs” which occur over the life
cycle, as a result of maturing and retiring, and of changes in family size -
hence the name of Life Cycle Hypothesis. In addition, the LCH was in a
position to take into account bequests and the bequest motive, which were not
amenable to analysis within the approximation of infinite life.

In MB-C and in the first two parts of the MB-A, we made a number of
simplifying, stylized, assumptions concerning the life cycle path of household
opportunities and tastes, in order to draw out succinctly the essential implica-
tions of the LCH approach. These were: (1) opportunities: income constant
until retirement, zero thereafter; zero interest rate; and (2) preferences: con-
stant consumption over life, no bequests.

For this “basic” or “stripped down” model, the life cycle path of saving and
wealth is described in the, by now familiar, graph of Figure 1. Because the
retirement span follows the earning span, consumption smoothing leads to a
humped-shaped age path of wealth holding, a shape that had been suggested
earlier by Harrod [1948] under the label of hump saving (though “hump
wealth” would seem like a more descriptive label).

In MB-A, it was shown that this basic model led to a number of implications
which were at that time quite novel and surprising - almost counter intuitive.
They included the following:
1. The saving rate of a country is entirely independent of its per capita income.
2. The national saving rate is not simply the result of differential thrift of its

citizens, in the sense that different national saving rates are consistent with
an identical individual (life cycle) behavior.

3. Between countries with identical individual behavior the aggregate saving
rate will be higher the higher the long run growth rate of the economy. It will
be zero for zero growth.

4. The wealth-income ratio is a decreasing function of the growth rate, thus
being largest at zero growth.

5. An economy can accumulate a very substantial stock of wealth relative to
income even if no wealth is passed on by bequests.

6. The main parameter that controls the wealth-income ratio and the saving
rate for given growth is the prevailing length of retirement.
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6. The main parameter that controls the wealth-income ratio and the saving
rate for given growth is the prevailing length of retirement.
To establish these propositions, we begin by considering the case of a

stationary economy, and then that of steady growth.
i) The case of a stationary economy.

Suppose that there is neither productivity nor population growth, and as-
sume, conveniently, that mortality rate is 1 at some age L and 0 before. Then,
clearly, Figure 1 will represent the age distribution of wealth, saving, consump-
tion, and income, up to a factor representing the (constant) number of people
in each age bracket. Hence, the aggregate wealth-income ratio, W/Y, is given
by the ratio of the sum of wealth held at each age - the area under the wealth
path - to the area under the income path. This has a number of significant
implications.

a) It is apparent from the graph that W/Y depends on a single parameter,
the length of retirement, M - which establishes Proposition 6. The relation
between M and W/Y turns out to be extremely simple, to wit:

(see MB-A, footnote 38).
b) In MB-A, for illustrative purposes, we conservatively took the average

length of retirement as 10 years, implying a wealth-income ratio of 5. This
result was an exciting one in that this value was close to the income ratio
suggested by preliminary estimates of Goldsmith’s [1956] monumental study of
U.S. savings. It implied that one could come close to accounting for the entire
wealth holding of the U.S. without any appeal to the bequest process -
Proposition 5 - a quite radical departure from conventional wisdom.

c) With income and population stationary, aggregate wealth must remain
constant in time and, therefore, the change in wealth or rate of saving must be
zero, despite the large stock of wealth - Proposition 3. The explanation is that,
in stationary state, the dissaving of the retired, from wealth accumulated
earlier, just offsets the accumulation of the active population in view of retire-
ment. Saving could occur only transiently if a shock pushed W away from
(M/2)%‘,  where Y is the stationary level of income; then, as long as Y remained
at Y, wealth would gradually return to the equilibrium level (M/2)Y.

ii) The case of a steadily growing economy
In this case, the behavior of the saving rates can be inferred from that of
aggregate private wealth, W, through the relation S = AW, implying:

(2)

where w is the wealth-income ratio and p is the rate of growth of the economy
which in steady state equals the rate of growth of wealth, AWIW.  Since w is
positive and is based on a level life cycle consumption and earning, which
insures that it is independent of the level of income, we have established
Propositions 1 and 2. If, in addition, the age profile of the wealth-income ratio
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