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AN EMPIRICAL EVALUATION OF THEORIES OF SAVING *
Harold W. Guthrie

The theories of saving presented by Keynes,
Duesenberry, and Friedman use three different
measures of income to explain saving, and each
theory has been supported by empirical evidence.
The evidence consists of tests of a wide variety of
hypotheses contained within or derived from the
theories. The tests use many different kinds of
data. The objective of this paper is to submit the
basic behavioral hypothesis of each theory to a
common test on a single set of data. The results
show that the theories are equally acceptable on
empirical grounds.

Determinants of Saving Other Than Income

Although income is the principal explanatory
variable in all three theories, it is obvious that there
are many other variables which affect the level of
consumers’ saving. Some of the more important
non-income variables are those which differentiate
consumers according to life cycle, asset holdings,
entrepreneurial activity, and the stage of the busi-
ness cycle at the time of observation. Since some
of these variables (for example, age, asset holdings)
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at Yale University provided financial support for the re-
search reported here. The Computing Center of the
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ment, and the Board of Governors of the Federal Reserve
System and the Survey Research Center, University of
Michigan, permitted use of data from the Surveys of
Consumer Finances. The author is grateful to each of
these institutions for invaluable assistance.

are also correlated with income, it is convenient to
estimate their effects on saving before testing hy-
potheses about income. When these effects have
been removed from the original data, the residuals
are relatively free of the effects of collinearity
which would confound tests of the combined effects
of income and non-income variables.

The following regression equation specifies, for
the purpose of this study, a relationship between
saving and some variables which describe the life
cycle and balance sheet positions of the spending
units observed: 1

S
1007 = by + 614 + boN + b3N? 4+ b H
+ b5 (Y'L) + us (1)
S
where—y = fraction of income saved,

A = age of head of spending unit in coded form:

1 = 18-24 = 45-54
2 = 25-34 5 = 55-64,
3 = 35-44

N = number of persons in the spending unit,
H =1 if the spending unit owns its home,
0 if the spending unit does not own its home,
¥’ = 1 if the spending unit’s current annual income
is less than the previous year’s income by
25% or more,

"The data used in this paper were collected in the Sur.
veys of Consumer Finances of 1950 and 1951, See [7] for a
description of methods used in the Surveys.
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TABLE 1. — SUMMARY OF REGRESSIONS ON DEMOGRAPHIC AND BALANCE SHEET VARIABLES
REGRESSION COEFFICIENTS

Durable Goods Saving
Entrepreneurs Non-Entreprencurs Entrepreneurs Non-Entrepreneurs
Independent
Variable 1040 1950 1949 1950 1949 1950 1949 1930
Intercept 14.735 41.43 118.19% 69.44% 28.97 15.23 —3.81 3.29
A 85 —13.42 —19.77% —9.55% —2.59 —.83 —.93 —.36
N 59.51% 67.28% 25.08% 4481% —8.33 1.29 2.18 —2.09
N? —6.31% —7.45% —3.02% —5.54% 1.05 —.15 —.28 .25
H —14.70 —-0.37 13.58 8.68 8.99 10.09% 10.90% 10.10%
(¥V'L) —.19 —.12 38% 1.40% —.19% —.61% —.15% —.59%
RrR? .015 039 .023 024 .025 153 028 .026
F ratio 1.31 3.47% 11,30% 10.97* 2.18 13.56% 12,75% 11,91%
Sample
size 436 442 2,264 2,288 436 442 2,204 2,288

* The null hypotheses are rejected at a significance level of $¢5 or less; the regression coefficients are at least twice their standard errors.

0 if a decline in income of 25% or more did
not occur,
L = amount of liquid assets held at the beginning
of the current year,
1, = residual term.

A similar equation (2) provides a basis for esti-
mating the effects of non-income variables on the
level of expenditures for durable goods (G):

100—(;— = by + b1d + balN + bsN? + bsH
+ 05(Y'L) + #,. (2)

The residuals, #; and #,, become dependent varia-
bles below.

Equations (1) and (2) have been estimated for
each of four groups of consumers. Spending units
in which the principal source of income is the
operation of a farm or an unincorporated business
are defined as entrepreneurs. Other spending units
are non-entrepreneurs. The Surveys for 1949, a re-
cession year, and 1950, in part a war-boom year,
provide an opportunity to contrast the effects of
economic fluctuations. Table 1 shows the estimated
regression coefficients for entrepreneurs and non-
entrepreneurs in 1949 and 1950.2

The life-cycle variables contribute to an ex-
planation of expenditures on durable goods but do
not explain the saving ratio. The durable goods
ratio varies with age among non-entrepreneurs but
not among entrepreneurs. Home ownership and
consequent repayments of mortgage principal con-
tribute to an explanation of saving except among
entrepreneurs in 1949, A reduction in saving, vary-

2The following spending units were excluded from the
samples: (1) those for which the values of one or more of
the variables used in this study were not ascertained; (2)
those in which the head was sixty-five years of age or
older.

ing with liquid asset holdings, when income de-
clines sharply, is indicated in both years and both
groups. The effect of economic fluctuations shows
up most clearly in the entrepreneur groups where
the combined effects of all variables were significant
in 1950 but not in 1949, for both saving and durable
goods expenditures.

The Effects of Alternative Measures
of Income on Saving
The residuals #, from the regression equations
indicated by the estimates in Table 1 are the de-
pendent variables in hypotheses which are described
in this section. The results of the tests are shown
in Table 2.

TaBLE 2.— SuMMARY oF SIMPLE CoRRELATION Co-
EFFICIENTS OF SAVING AND SPECIFIED MEASURES OF
INcoME

Correlation Coefficients *

Entrepreneurs Non-Entrepreneurs

Income Variable 1949 1950 1949 1950

Y (Keynes) .18 28 17 18

D (Duesenberry) 22 33 .19 17
D’ — D (Variant of

Duesenberry) —.25 —.31 —.17 —.16

D — Dy (Friedman) .27 31 11 12

R* 13 .09 .04 .04

F ratio * 16.63 10.69 24.79 21.19

Sample size 436 442 2,264 2,288

* The null hypothesis is rejected at a significance level of 5% or
less for all correlation coefficients and all F ratios.

Keynes’ Theory. The absolute amount of income
is the primary independent variable in the Keynes-
ian consumption function. Thus the relevant hy-
pothesis is that saving is positively related to ab-
solute income (Y¥), and the test supports this
hypothesis.
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Duesenberry’s Theory. Relative income, that is,
“percentile position in the income distribution”
[2, p. 45] is an important variable in the Duesen-
berry theory. Income deciles were used in the test
instead of percentiles. Deciles have values ranging
from one, for the lowest 10 per cent of spending
unit incomes, to ten, for the highest 10 per cent of
spending unit incomes. Results of the test support
the hypothesis that saving is positively related to
income decile (D).

A Modification of the Relative Income Hypothe-
sis. In presenting his theory Duesenberry noted
that a person is impelled to increase his consump-
tion by the fact that his associates consume goods
which he does not consume. The demonstration
effect therefore occurs among associated consumers.
To make the effect occur among all consumers, it is
assumed that they live in a classless society in which
interdependence is diffused through the consumer
sector in a fairly homogeneous fashion, This as-
sumption justifies using relative income position to
explain variation in consumption.

There are, nevertheless, socio-economic classes in
the United States, and it is conceivable that the ef-
fect of interdependence may be stronger within sub-
groups of consumers than within the whole consumer
sector. The sixty-five subgroups of consumers used
to test this modification of the demonstration effect
were obtained by classifying consumers according
to race, region, occupation, education, and age’
Within each subgroup, the intensity of the demon-
stration effect is measured by the difference between
the highest observed value of income decile (D)
and the decile position of a particular spending
unit (D).

The difference in decile positions (D* — D) tends
to reverse the scale of measurement relative to D,
that is, a spending unit with a high decile value
(D) would have a low difference (D’ — D). The
sense of the modification is therefore expressed in
the hypothesis that saving is negatively related to
the difference between an individual spending unit’s
income decile and the highest observed decile
within a group of associated spending units. Re-
sults of the test support this hypothesis. It should
be noted, however, that the data do not suggest
that the modification is superior to the original
Duesenberry hypothesis.

Friedman’s Theory. Two of the more provoca-
tive components of Friedman’s theory are the
postulate that consumption is not correlated with

2 The sixty-five subgroups are the same as those shown
in [5, pp. 487-90] except that spending units in which the
head was sixty-five years or older were omitted from the
present analysis, A few small subgroups were collapsed into
adjoining age groups.

THE REVIEW OF ECONOMICS AND STATISTICS

transitory income, and its corollary that saving is
positively and highly correlated with transitory
income. The latter is the hypothesis tested here.

Whether the test is appropriate to the theory or
not is open to question. Short of detailed ohserva-
tions of a consumer unit over time there is no
operational method of distinguishing permanent
from transitory income. The method used here is
at least distantly related to one of Friedman’s ex-
amples [3, p. 21]. The sixty-five subgroups of
consumers who are relatively homogeneous with
respect to race, region, occupation, education, and
age are regarded as containing spending units that
have common levels of permanent income. The
median income decile (Dj) within each subgroup
is considered to be a measure of size of permanent
income. The observed income decile (D) for an
individual spending unit is considered to be a meas-
ure of size of total income. The difference between
the two values (D — D) therefore measures, ap-
proximately, transitory income. Results shown in
Table 2 are consistent with the hypothesis that
saving is positively related to transitory income but
the correlation coefficient is no higher than those
obtained for other measures of income.*

The Effect of Alternative Measures of Income
on Expenditures for Durable Goods

The residuals #, from the regression equations
indicated by the estimates in Table 1 are the de-
pendent variables for the analysis reported in this
section, The results are shown in Table 3.

The amount of saving, as calculated in the Sur-
veys of Consumer Finances, does not include an

TaBLE 3.— SumMmMarRY oF SiMPLE CorrerarroNn Co-
EFFICIENTS OF DURABLE (GooDs EXPENDITURES AND
SPECIFIED MEASURES OF INCOME

Correlation Coefficients

Entrepreneurs Non-Entrepreneurs
Income Variable 1949 1959 1949 1950
¥ (Keynes) —.05 —.07 .01 .00
D (Duesenberry) —.02 —.05 07% 04
D' — D (Variant of
Duesenberry) —.03 —.03 .03 02
D — Dy (Friedman) .03 1% —.08 —.03
Rr? .03 .00 .01 01
F ratio 2.86% 56 3.63% 3.32%
Sample size 436 442 2,264 2,288

. # The null hypothesis is rejected at a significance level of 5% or
8.

*It is interesting to note that the formulation of the
hvpothesis and the results of the test are also consistent
with the “New Suburbia Thesis”: social pressure causes
families to consume at the normal level for their class, re-
gardless of their income [9].
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offset for depreciation of the spending unit’s stock
of durable goods. If it is assumed that the stock of
durable goods remains constant over time, each
item being replaced as it is worn out, purchases of
durable goods could be used as a proxy measure of
consumption. This disposition of durable goods be-
comes less tenable, however, if stocks increase over
time or if expenditures tend to be “lumpy’’; for
example, the purchase of a house may entail un-
usually large expenditures for durable goods. Under
the latter conditions, durable goods expenditures
include some element of saving. Given the nature
of the original data, there seems to be no satis-
factory procedure for avoiding the ambiguity.

The parallel analysis of saving and expenditures
for durable goods offers some prospect of resolving
the ambiguity, but the results are not decisive.
Table 1 shows marked differences among the non-
income variables with respect to their effects on
saving and durable goods. A similar sharp differ-
ence shows up in the effects of income on saving and
durable goods expenditures. Table 2 shows statis-
tically significant correlation between saving and
each measure of income. With only two exceptions,
Table 3 indicates that differences in income do not
affect expenditures for durable goods. If durable
goods expenditures are regarded as consisting pri-
marily of saving, the two significant correlation
coefficients offer modest support to the Duesenberry
theory and to the Friedman theory.

The joint effect of all four measures of income
procuces three statistically significant coefficients
of determination. These results are consistent with
Tobin’s suggestion that the best empirical explana-
tion of the relationship between saving and income
may lie in combinations of different measures of
income [8].

Conclusions

Three major theories of consumers’ saving have
been submitted to similar tests on a single set of data.
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The tests were applied in an unusually severe form
in that the effects of the variables — age, size of
spending unit, home ownership, and liquid asset
holdings — were removed before alternative meas-
ures of income were compared with respect to
their explanatory power. The results are consistent
with each of the theories, and no single theory is
obviously superior to the others on empirical
grounds. If a choice among the theories must be
made — and it is not clear that there must be a
single correct theory -—then the choice must be
made on the basis of other empirical results or
other criteria.

REFERENCES

1. Bodkin, Ronald, “Windfall Income and Consump-
tion,” Awmerican Economic Review, xrrx (Sep-
tember 1959), 602-14.

2. Duesenberry, James, Income, Saving, and the Theory
of Consumer Behavior (Harvard University Press,
1949).

3. Friedman, Milton, A Theory of the Consumption
Function, National Bureau of Economic Research
(Princeton University Press, 1957).

4. Friend, Irwin, “Some Conditions for Progress in the
Study of Savings,” Bulletin of the Oxford Uni-
versity Institute of Statistics, 19 (May 1957),
165-70.

5. Guthrie, Harold W., “Consumers’ Propensities to
Hold Liquid Assets,” American Statistical Asso-
ciation Journal, 35 (September 1960), 469-90.

6. Klein, L. R., and N. Liviatan, “The Significance of
Income Variability on Savings Behaviour,” Bulle-
tin of the Oxford University Institute of Statistics,
19 (May 1957), 150-60.

. “Methods of the Survey of Consumer Finances,”
Federal Reserve Bulletin, 36 (July 1950), 795-809.

8. Tobin, James, “Relative Income, Absolute Income,
and Saving,” Money, Trade, and Economic Growth
(New York: Macmillan, 1951).

9. Whyte, William H., Jr., “The Consumer in the New
Suburbia,” Consumer Behavior, Vol. 1 (New York
University Press, 1954).

~T



