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An Objective Permanent Income Concept for The Household

Harold W. Watts*

Introduction

In this paper an attempt is made to add some conecreteness t¢ the notion

of permanent income which is one of the central ideas in Friedman's A Theory

of The Consumption Function [2]. The objective is to place enough additional

restrictions on the permanent income concept so as to permit its measurement by

means other thap the gquestion-begging indlirect measurements based on a postulated

correlation with consumption.*#

** Any proposed income concept for explaining empirical household decisions
should of course be evaluated in terms of its correlation with consumption (or
saving, or something) but it should not also be defined as "that which is
correlated with consumption.”™ Otherwise the best conceivable measure of income
would be consumption itself, or one of its linear or log-linear transforms
depending on your taste.

The dominant idea in the Friedman Hypothesis is that consumption is
scaled to expectations of future receipts as well as to current receipts and
agsets. Tt is this Torward-looking charscter which distinguishes the permanent

income concept from its competitors**¥ and at the same time renders it virtually

*EX Actually the permanent income notion is also present in Modiglieni-
Brumberg [ ] but Friedman gave the concept the name which has achieved currency.

* Thanks are due first of all to James Tobin, whose comment initiated the
study and whose continued interest spurred its completion. Bruce Morgan,

Seong Park, and James Keaton spent many tedious hours on the computations, I am
very grateful for their patience and conscientious efforts. Thanks finally %o
colleagues who listened to and commented on my ideas. I remain accountable for
points upon which I should have sought comment but didn't, as well as for errors

which should have been obvious.
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non-operational. The approach taken in this study makes use of income profiles
(the relation between income and age) to provide an objective "forecast” of a

household's future income.

Several empirical studies have found a relation between consumption (or
saving) behavior and the age, education, and occupation of the principal earner
or head [ 1], [3], [6]. This relation is additional to the influence of
current income which is also correlated with these characteristics. It has been
argued, plausibly I think, that these characteristics show a relation to
consumption because they provide additional information on income prospects in
the future. Given this demonstrated correlation of education, etc., with
consumption, the problem is tc see how much of it, if any, can be attributed
to a well defined, plausible, permanent income variable. The theoretical
exposition which follows assumes that the pertinent long-run income information
contained in the age-education-occupation variables consists in the shape of
the income profile. Further assumptions about household extrapolation of current
experience and discounting of future receipts are made and finally an objectively
defined measure is produced. This concocted "permanent income" is then applied
to a sample of households and evaluated by comparing its ability to "explain®
consumption with the ability of income; and also by its ability to account for

the influence of age, education and occupation.

The Basic Theory

let the population of households be divided into m subclasses on the
basis of age of head, his education, occupation, race, etec. It is assumed that

within each such clase the time-shape of household income expectations is



similar in the following sense:

Let ?ij(a) denote the income expectations for household 1 in
class J expressed as a function of the age of the head. The
assumption that the time-shapes are the same within a c¢lass means
that ¥, . - Y = Vv, f . .

hat yiJ(a)/ ykj(a) V,, for all a greater than the current

age of both heads of households.

This assumption permits the expectation function to ose written in the form:

§;5(8) = (1 +q) F4(a) (2)

where: 9 is a proportionality factor peculiar to the
household, §j(a) is the average expectation function

for the jth group.

The proportionality factor qi is assumed to be related to the perceatage
deviation of the household's current or recent income from the average current

income of households in the game group. More specifically, assume that:

ijo - Y30
on
or l+gq = A Y130 + (l'k)yjo
v

Jjo
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where yijo = current income rate of household i 1in group J
550 = mean current income rate in group j
A = & parameter describing extrapolative tendencies

Now define permanent lncome as:

h
I -r(a-a_)
s Jyla) e da (%)
Joa 0 ‘
pij = -
[ enr(a-a ) s
o
vhere: r = an appropriate rate of discount for expected future receipts,
h = horizon of households, expressed as an age of the head
ao = current age of heads in class J.
h
Iet ¥ . = £ v.(a) e—r(a-ao) aa (L)
bl o o '
B -r{a-a_)
[ e ) da
‘o

Equation [3] can now be written, using (1) and (2) as:

S yijo + (l - A') yJO

It
o

J

on

Y1 30 5
pJ

1- Y . o+ A
( K) yPJ

Yio

aj(r,x,h) + By (r,x,h)Yijo
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Clearly, within any class yp is a constant linear function of current

income for each member of the class. If there is some diversity among classes

in the functions §3(a), then Yy will differ non-trivially from current

income over any collection of classes of households. It is thus of interest
to determine whether yp 80 defined is effective in explaining the consumption

behavior of households,

If current income, yijo’ mean current income, ?&O, and the averags

expectation function Ej(a) can be taken a given data for each class of house-
holds. There remain three parameters, r, A, and h, which must be specified

or estimated hefore the definition of yi 18 complete. 1In the empirical work

below, h is set at 75 years, 5 alternative values of r are tried, ranging
from zero to .5 , and X 1is estimated by least squares along with other

parameters of a consumption function.

The discount rate introduced in equation (3) deserves some discussion.

It is intended to serve a double purpose. In the first rfle it allows for the
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rate of return on capital; it reflects the fact that $10,000 received ten years
from now will buy a smaller annuity income (to start immediately) than would
$10,000 at the present. TIf there were no uncertainty attached to the expected
future receipts there would be no second purpose of the discount factor.
Recognizing uncertainty, one rough and ready way of diminishing the importance,
in the average y?, of less certain expectations is to assume that uncertainty
increases with remoteness in time and then simply apply a declining weight to
successively more remote future expected returns. This is, then, the second
purpose of the discount rate. Tre uncertainty part of the discount rate is no
more nor less than the reciprocal of Friedman's "horizon." Following Friedman
a bit further, the basic framework above might be altered to recognize more than
one type of income, say property income which would have a small uncertainty

discount and wage and salary income which would have a relatively large discount,

The Empirical Analysis

This application of the ideas outlined above should be regarded only as
a first and tentative trial. The objective is to see if thils approach to
permanent income holds any promise for explaining consumption. 7If the approach
appears promising, then a more extensive and painstaking application is justified.
The permanent income variable defined above will be evaluated by comparing it
with ordinary current income as a variable for explaining consumption in a
regression model.

LALULE N The data were drawn from the BIS Survey of Consumer Expenditures
vhich was carried out in early 1951 and obtained economic magnitudes for the

calendar year 1950. The set of observations used for this investigative was
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originally prepared for the study of the household's capital account by Tobin
and Watts [7]. From the nearly 12,500 households included in the BIS survey, &
more homogeneous set of observations was drewn. This set included only multi-
person, white households with employed male heads between the ages of 25 and Th.
Some additional households were removed because of absence of information needed

for the analysis,

These observations (arocund 8400) were then classified into 128 classes
on the basls of home ownership (2 classes), age (4 classes), education (3 classes)
and occupation (6 classes). The classes of college-educated unskilled laborers
and professionals without high-school education were virtually empty and so were
eliminated., This accounts for the difference between 2 x 4k x 3 x 6 = 14k and

the final 128 classes.

The mean income in each of the 128 classes was used to provide estimates
of the income profiles for educative x occupation x home-ownership classes.,
Regression analysis using the estimated permanent income wasg performed only for
the two youngest age groups, 25-34 and 35-L4., The reasons for limiting the
analysis to the relatively young are fairly obvious. It 1ls primarily among the
younger households that a substantial divergence between current and permanent
income can be expected; only among these households can a superiority of the
permanent income be detected by the method used here. Again, some older households
may depend more upon property income or at least upon accumulated assets and this
would tend to obscure relationships unless these considerations were explicitly

ineluded in the analysis.
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The separation of homeowners and renters was maintained for this analysis.
The problem of imputing income and consumption flows arising from the services
of the home can be ;i cstepped by carrying out parallel analyses for evary type
of household. The non-comparability of homeowners and renters is probably less
important for this study than for the analysis of the capital accounts but it

is still a knotty problem.

The two age classes were also kept separate for the regression analysis
egain for the purpose of avoiding explicit treatment of a difficult variable, this
time the possible influence of the life-cycle on consumption behavior. Together
with the split on homeowners this makes 4 groups of households to be analyzed
in parallel. Within each group there are 16 classes differing in occupetion
and/or education. A second analysis was also performed with the professional
and self-employed groups removed, leaving only 11 classes in each of the four
groups. The purpose of leaving ocut the two occupations was to determine whether
the observed results had been dominated by the wider ranges of the variables

found in those occupation groups.

VARIABLES. Disposable income, y, received during 1950 as recorded by
BLS was the "current income" veriable used for the analysis. Family size, f,
(average number of full-time family members) was also used in the form provided
by the basic data. Three different concepts of consumption were used. The first

and most inclusive, C was measured as the difference between disposable

l’
income and net financlel saving, which was in turn derived from BIS data as net
change in assets less net change in ligbilities. Although houses and mortgage

debt were included among the assets and liabilities, automobiles and automobile
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loans were not. The second consumption, ¢ concept was obtained by

2’
subtracting automobile purchases (net of trade-in) from Cl. The third

one, C was in turn obtalned by subtracting purchases of household

51
durable gocds from C2 to get, finally, non-durable consumption. No one of
these measures of consumption can be regarded as entirely satisfactory.
Presumably a measure such as C3 plus depreciation and capital changes on

the stock of durable goods would be ideal but instead of attempting this

refinement, this investigation uses a range of alternative definitions.

Finally, the measure of permanent income was computed in the following
manner. ;ﬁ(a) was taken directly from the mean incomes in the four age classes
within an education x occupation x home ownership category. It was assumed
that a household with an "average" 24 year old head could look forward to 10 years

income at the mean level in his category for persons aged 25-34, another 10 years

at the 35-44 income level, 10 at the L45-5L income level and finally 20 years at
the 55-74 level. The mean incomes in age classes were used without any adjustment

or attempt at smoothing to get a more plausible looking income profile.
Mean permanent income, 553, was derived from the income means by assuming

that all households in a ten year age bracket were in the middle of it, i.e.,
would remain in the same class for 5 more years. For purposes of discounting
future income, it was sssumed that all income earned in a 10 or 20 year age span
would be paid in the middle of the period. The equation for the mean permanent

income for members of the 25-34 age classes is:
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20

10 -
d
+ 10 yj3 d

- ! - = 25
L - Sy +107y, +20 5, @

Yp3
5+ 10a° + 10620 4+ 208

where ydl = mean income in 25-34 age class,
§52 = mean income in 35-44 age class,
§35 = mean income in 45-5L age class,
§5h = mean income in 55-Th age class,
1
4 = «— = discount factor.
+r

For the 35-U4 year olds the egquation is:

- - 10 - 25
| §§J _ 5¥, + 107 &+ 207y, 4

5 + 10a® &+ 202

The weights implied by these equations for each of 3 discount factors are shown

in Table 1.

Table 1
Welghts Applied to Mean Incomes in Age Classes

25-3l 35-14h 45-54  55-Th

for }5 of d=1.00 J1111 2202 2222 RN
25~34 = .85 6733 .2653 L0522 .0092
year - olds = 67 L9642 0351 .0007 .0000
for 55 of 4 = 1.00 - <1429 .2857 5714
35-4Y = .8 - .6836 2694 L0470
year-olds = 67 - LO6LT L0351 .0002
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In the regression analysis two variables were used to represent permanent

income as defined in (5), they are, for a member of the Jth class:

- 2L 37
yp(l) - Ypj
Jo
and yP(O) = Ypy

These correspond to permanent income for A =1 and X\ = O respectively.
This permits the estimation of X as a part of the regression. The coefficients

of these two variables when both are used in a consumption equation should be:

Ap for yp(r) and
(1-A)B for yp(o), where P 1is the slope of the relation

between consumption and vermanent income.

An estimate of the slope B can be obtained as the sum of the two coefficlents

and  1is estimated by the ratio of the coefficient of yp(l) to this sum.

THE REGRESSION EQUATIONS

Four basic regression equations were used in the analysis. They are:

i i i
I. Ci = ao + aly + a2f
i i i 1
. i = b + b 1 + b A0 + b,f
II. Ci s 12ypj( ) 2pr( ) 3
ITT. ¢i = & ciy + ciy (1) + ciy (0) + olr
o 1 27pJ 3" pJ b

i i i=- i = i-— i-=
Iv. Cli = do + dly + d2 yij + d5 yej + dh yjj + 65 yhj + d6f
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The index i takes the values 1, 2, 3, corresponding to the three
different consumption concepts. Variables subscripted by J are constants
(or constant functions) within each education x occupation class but vary among
the 16 or 11 such classes included in each regression., The family size variable,
f, was included purely as a control and no analysis has been made of its
coefficients other than to note that they were positive and generally larger in

the C3 regressions than in the Cl or 02 regressions.

- It will be recalled that the 4 regression equations are to be estimated
over 8 different groups of education x occupation classes. These groups differ
in age, home-ownership and presence of professional and self-employed. Also
equations II and III were repeated 5 times with different discount factors used

in the calculation ¢f permanent income.
Table 2 displays the multiple Re's achieved by the basic regressions,

The Rg's shown for eguations II and ITI were computed using a discount rate
of 0.5 (i.e., d = .67). This very high discount rate proved best of the five
that were tried in the sense that it provided the largest R2 in all but 2 of
the II regressions. TFor these exceptions the winner by a small margin was the
next lower discount rate, r = .33. In the case of equation IIT there was no
clearly discernable difference among the Re‘s for different discount rates Dbut
the larger ones were either slightly better or worse only in the third decimal
place.

The table shows that in every case equation II which uses the permanent
income variable is superior to equation I which uses current income. The

superiority may not seem staggering but it should be noted that nothing prevents



- 13 -

Table 2
Multiple Re's For Basic Regressions¥*

exceuclng Professional

depend-  Tregres- Full Sample and Self-Employed
ent sion Homeovwners Renters Homeowners Renters
variable equation 25-34  35-hh  25-34  35-4h 534 35.4L 0 25-34  =5-Lh
e, I 534 646 608 608 S3T ,610 649 LTh2
IT 540 652 615 .61h She 614 652 et
ITI H5T 652 615 631 541 H1h 653 JIWT
v Skl 651 61k 618 S5h2 L1k 653 LT
C, T S57 .638 626 631 .553 618 667 LT9L
1T 566 LBk ,632 639 .559 627 L6669 .795
IIT 579 Lol 633 555 560 608 Noyal JTOR
v .568 L646 63k Bh5 563 629 671 L7798
v I 516 609 633 635 488 597 L0668 .T92
IT 525 620 Bl 643 L4196 .605 672 795
IIT 536 .620 LHL1 .659 .56 .606 BT .800
v 527 B2 B2 619 498 607 e 799
Tumber of 881 1368 1l 1072 631 895 110k 336
Ohservations
* A1l multiple correlations were slgnificant over-all. Comparative tests are

shown in table 3.
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Excluding Professional
and Self~Employed

Full Sample
Hbmeowners Rentersg
25-34 B5-hly 295-34 B5-4l
-OhGh*% 0188xx +0187#%% SOS77%%
- Ou8p%* -0183%x 0180w%x <0650%%
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.0105 0067 006 0086
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004, L0028 0027 0036
0076 .00k9 « 0046 0062
J0213%% pop] % +020L%% | O305%x
«C0236%% <0232%% 020bsx Oh 30w
<021h*% 0371gxx -0259%% 0385%x%
.0108 0069 0066 .008¢9
0151 0097 .0092 012k

<95
99

Homeowners
25-3h 254
.0091 +0102%
-OL48%*  oplzas
<0166%% | oopk
L0096 0068
0147 .0103
.0017 0001
0011 0022
.0007 . 0020
0061 »0043
L0106 .007L
L0120 +0L1Y%
:0208% | 0o8Yhxx
0213%% oolGxx
L015) .0107
0211 01kg

Renters
25~3L 35-hi
<OI01** pooows
+O132%%  _(300%%
+0189%% NeXNRES
0054 L0072
0071 L0110
-0018 01 39%%
Q0L9* 5166%x
2007h%% 007 lxx
0035 LO0hE
» 0060 .0080
S0118% ook
SOLLE*x  nzn0%x
LOL80%*  ashoxx
0086 LDtk
0120 0159



expectations in that current income is an indicator of "transitory" income
when permanent Income is held constant; durable goods purchases, in turn, are

likely to be correlated with the resulting ligquidity.

The last section of table 3 contains squered multiple-partial correlations

for the four age-class income means that went into the definition of yp for each

edueation x occupation class. These correlations substantiate the notion that

there is some useful information contained in the average income profile. The

Rg‘s in table 2 suggest that much of this information has been captured in the

definition of permanent incomes.

Previous evidence showing a correlation between residuals from a cornsumption
equation and education and/or occupation was noted in the introduction. Table 4
presents squared multiple-partial correlations of the residuals from equations I,
II, and IIT with dummy (binery) variables representing an education x occupation

classification.* A striking result is that these correlations are almost all

* 16 c¢lasses in the full sample, 1l when professional and self-employed
are omitted.

significant for equation I residuals but almost all non-significant for equations
ITI and IIT residuals. It appears that the "cooked-up" permanent income 3does
account for much of the influence of education and occupation. There are reasons,
such as tastes, for expecting variables like education and occupation to affect
consumption decisions apart from their correlation with permanent income. {onse-

quently one should not necessarily expect zero correlations with the residuals
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Table 4

Squared Multiple Partial Correlations of Residuals from
I, IT and ITT With Education x QOccupation Dummies

Btk Suus) %a@lwé

Jzﬁ{ 7nn»ﬁ(ojeil
Homeowners Renters Homeowners Renters
255U 35 =Ll 25-3k4 35Uk 25-3h 35 =L 25-34 35Ul
cl I JO316%  ,0282%%  0254%% 0455 ** L0197 .0166 0162 L0265%
II L0158 .0109 L0070 L02T 3% .01ck L0062 L0079 L0158
11T L0161 .0096 .0096 L0221 L0103 L0053 LONAL L1l
02 I L0365%%  ,0309%%  ,020L¥x 0537 %% L0264 L0362%%  ,0189% L, cRIOxx
II LOLhkl L0141 L0079 L0277 hx .0130 .0090 L0107 L0188
11T L0175 L0104 .0107 L0151 LOLT7L 0080 ,0081 SOLEG
05 T L0335% 0L _0328%%  ,0555%% L0254 L0288%%  ,0238#%%  0RETEx
IT L0141 .0168 0096 L0290% L0096 L0095 L0126 219
IIT L0166 L0132 L0137 L0198 .0118 L0067 LOLL7 L0196
critical
values
.95 L0293 .0187 L0176 .08%9 .0330 L0230 L0186 LTRNT
.99 L0347 .0222 L0210 L0284 L0L05 L0286 L0232 LIB05
Tumber of
Observations 881 1368 1h4L 1072 631 895 ok &2
umber of
Groups 16 16 16 16 11 11 11 1

¥  Denotes significance at .95
¥%¥  Denotes significance at .99
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from equations IT and III. The reduction of the correlations does provide strong
evidence that yp has the ability to account for some of the effects that have

been attributed to permanent income,

Finally table 5 presents estimates of A (the extrapolation gcoefficient)
end B [:he slope of C; on yp(f )] for equations II and ITI. The estimates
for equation I are reasonably stable with ; around .75 and é varying plausibly
with the consumption concept and the composition of the group of observations.

The estimates for equation IIT, on the other hand, are a bit alarming. The reason

is that y? is, alfter all, highly correlated with current income., Glven this

multl-colinearity the estimates are extremely sensitive to those observations
which diverge from the average relation between y and yp; any peculiarities

of those observations will tend to be magnified in the estimates.

It is simply that the multi colinearity in general increases the dispersion
of the sampling distribution, it has done so with a vengeance in this case., The
last 3 lines of table 5 show the sum of the coefficients of current income and

yp(l). This sum measures the derivative of equation 3 with respect to current

income 1if % = 1 and the income profile is perfectly flat. Thils statistis

is at least positive and of reasonable magnitude.

Summary
In terms of its limited objectives, this study has been successful.

The set of restrictions devised for objectively measuring permanent income independent
from consumption have provided a variable wilth substantial promise, Much more work
1s needed both to improve on the crudeness of the present application and to verify

the usefulness of the variable after the lmprovements are made,
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Table 5

Selected Estimated Coefficients From Equations IT and IIT

Exciuding Professional

Full Sample and Self Employed
Dependent Homeowners Renters Homeowners Renters
Coeffiecient Variable 11 12 21 20 31 32 4 Lo
AT . Th .78 5 NG .76 .79 .82 .82
_ 0 C, il .78 76 .73 .72 .72 8L .81
bl+b2
c5 7L .73 .75 .73 67 s A1 81
6 T cl 81 81 1.02 8% 1.0h 1.05 1.79 1.09
= b, +D,, C, .79 ) .90 .79 1.00 1.06 92 1.00
c3 70 65 Bh T3 .93 +93 87 .92
f; TTT ¢, 1.05 Real 1.29  1.04 1.09 1.72 e 1.0%
= %o c, 1.08 .70 2,60  1.05 .92 .56 97 1.03
C.+a

a 3 Cy 1.00 N 1.60 1.06 .90 .96 .97 1.03
A -10. .60 -.94 -5.8 -2.6 -.32 3.85 .T.2l

g - cl 10.16 9 5.89 9
= 670 ¢, -8.45 i Sk 5.1k 3,69 6.3k W.TB -B.TS
C, =752 .49 ~+39  ~L.,59 3.03 5.58 5.23%  -7.13
. . . B .86 .92
e *e, Cl .12 Nan 78 66 80 3 9
C, 66 .59 69 .60 7L T L5 B3

c

3 .58 7 qan .56 61 65 69 .7H
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In particular, better data on income profiles than can be obtained from
simple means of age classes is needed. Such data could come from sources quite
independent of the sample of households analyzed. The present study proceeded
on the heroic assumption that income over a man's life varies along a curve
similar to the mean income-age relation in a cross-gsection. Some attempt to
adjust for the gross distortions resulting from this assumption are in order

unless more pertinent data can be developed.

The present study used the deviation of current income from the mean
in the same wage x education x occupation class as a basis for extrapolation
into the future. Perhaps information from the past should be added to give a

better indication of a household's "normal" deviation from the mean.

The possibility of treating separately income from different sources
with different degrees of uncertainty has already been mentioned. Such a device
as well as explicit treatment of accumulated wealth (whether invested or not)
would seem to be required before the analysis can be applied to a representative

croass-section.

The needed improvements listed above, together with the readers own list,
are argument enough to discourage any attempt to use any of the specific
parameter estimates to prove anyone's argument about the Friedman Eypothesis.
To reiterate, the obJjective was to examine a specific technique for measuring
permanent income. This has been accomplished and the evidence has indicated

its usefulness.



(2]

(3]

(4]

(5]

[6]

[7]

- 21 -
References
Fisher, Malcolm R., "Explorations in Savings Behavior," Bulletin of

the Oxford Institute of Statistics, Vol. 8 (August 1956i, Pp-
201-277.

Friedman, Milton, A Theory of the Consumption Function, N.B.E.R.
Study No. 63, Princeton, pPrinceton University Press, 1957.

Houthakker, H. S., "The Permanent Income Hypothesis," American

Economlc Review, Vol. 48 (June 1958), pp. 396-Lok.

Booper, John W., "Partial Trace Correlation Theory," Cowles Foundation
Discussion Paper No. 97 (Mimeographed).

Modigliani, Franco and Brumberg, Richard, "Utility Analyses and the
Consumption Function-An Interpretation of Cross-Section Data,"
K. K. Kurihara, ed., Post-Keynesian Economics, New Brunswick,
Rutgers Unlversity Press, 195k, pp. 388-436.

Watts, Harold W., "Long-Run Income Expectations and Consumer Saving,"
Studies in Household Econcmic Behavior, Yale Studies in Econcmics
Tol. G, New Haven, vale University Press, 1958, pp. 103-14k,

Watts, Harold W. and James Tobin, "Consumer Expenditures and. the
Capital Account," Cowles Foundation Discussion Paper No. €9
(Mimeographed).



