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ESTIMATING CONSUMPTION
FUNCTIONS FOR PAKISTAN

Sajjad AKHTAR*

Using a set of dummy and interactive variables, the paper obtains estimates of
marginal propensity to consume (MPC) for Pakistan by combining two sets of
aggregate time series data. While the short-run MPC estimates vary from 0.59
to 0.79 across specifications and techniques employed, the long-run estimates
are more robust. The findings indicate that at the aggregate level, consumption
behaviour in Pakistan during the twenty-year period, 1959-60 to 1978-79, is
I better explained by the income variable and its variants, e.g., past income or
changes in income, than by habitual consumption. The results from estimation

based on Parmanent Income Hypothesis, though not conclusive suggest a shorter
‘horizon’ for Pakistan than India.

I Introduction

- Few studies have appeared in the context of Pakistan, which present
-series aggregate consumption function or its complement, aggregate
g behaviour of the economy.! Domestic savings, as an effective cons-
ht on the size of annual development programs in LDCs is well recongni-
. Alternatively, in situations of rising income levels and inflation some
| of demand management policies are required. Consequently, the objec-
here is to provide reliable estimates for MPC in Pakistan for policy
oses.

paper is organized as follows. Section II briefly describes the data
variables used in the study. Section III briefly reviews the empirical
llations of various hypotheses viz., Absolute Income Hypothesis
), Relative Income Hypothesis (RIH) of Duesenberry, and the Perma-

uthor wishes to thank Mr. Haroon Jamal and Mr. Ashraf Ahmad for their programming assis-
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ble exception is a recent study by Qureshi (1981).
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nent Income Hypothesis (PIH) of Friedman. Section IV contains the results
of the estimation exercise. Results of testing PIH for Pakistan under the
Friedman-Cagan framework are presented in section V. The main findings
are summarized in section V1.

II. Data

This study relies on the expenditure accounts data published in Pakistan
Economic Surveys and Monthly Statistical Bulletins, issued by Finance
Division and Statistics Division, Government of Pakistan, respectively.
Yearly estimates of private consumption expenditures in these accounts
emerge as a residual from the use of gross national income identity.2 To
arrive at personal disposable income capital consumption allowance (obtai-
ned from Explanatory Memorandum of National Income Accounts), and
direct taxes were deducted from GNP at factor cost. Population figures for |
each year are based on Planning Commission estimates reported in the
Economic Surveys. Private consumption expenditure and personal dispos-
able income were estimated in terms of 1949-50 Rupees by constructing a
consumer price index with the corresponding base year.

The time series extends from 1959-60 to 1978-79. However, the period
of 1959-60 to 1968-69 includes figures for East Pakistan. This inclusion can
be defended on the grounds that separate officially published expenditure
series for East and West Pakistan are not available. Moreover where attemp_'ﬁ;i
have been made to provide such series, e.g., by Naseem (1975), they are
based on controversial assumptions about some heads of account. Thirdly,
an exercise using personal disposable income series derived from Naseem's
series for West Pakistan, by this writer failed to give meaningful results
Consequently, for the years 1959-60 to 1968-69 it was thought best
restrict the analysis to published figures which give totals for combined I
and West Pakistan.

III. Specifications

The first specification is designed to capture the essence of Key
formulation of the aggregate consumption behaviour of an economy:

Ctzﬁo * ﬁlYt +ut

2Inde:pcmdf:m: estimates of aggregate total consumption over time based on ‘‘use’ de
consumption would have been ideal for this study. The absence of such precise data
sacrifice theoretical purity in favour of operational considerations.

3 The consumption-income relationship based on consumption and national expenditure series
ted by Naseem (1975) give an MPC greater than 1 for the period 1959-60 to 1978-79.
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where C,is per capita private consumption expenditure, and Y, is personal
disposable income per capita. The inadequacy of this simple Keynesian
function to correctly predict the consumption behaviour in World War 11
period led to the reformulation of consumption theory by several econo-
mists.

Brown (1952) added lagged consumption to incorporate some measure
of the slowness of consumer response to changes in income; this delay is

caused due to persistence of past consumption habits. The simple Keynesian
function now stood as:

Cl: =Bo > ﬁIYt * 6zct-i +p't (3‘2)

- and will be referred to as BHP (Brown’s Habit Persistence Model).

- Ruth Mack [Friedman (1957)] argued that the effect of changes in
_{ﬁ_come are more important than established income level, so that the pro-
- pensity to consume out of these two elements of current income differed.

ct =0 + 0y Yt.1 + az(Y:_Yt-l) +,(.zt

ct =ao * aZYt ® (al_az)Yt-l +#t

'fi:mction alluded to as RM is estimated in the form:*
C =8, + B8 Y, 8, Yoo T8 (3.3)
B, =, and B, =, —a,.
m Friedman’s (1957) conception of consumption behaviour in the

Permanent Income Hypothesis, and subsequent modification under
yck scheme of lags, emerged the following formulation similar to

C, =K1 —B)Y, +6C_, +u —(1—Pu,_, (3.4)

(1 — ) is the short-run MPC. Singh and Ullah (1976) have however
at the behavioural assumptions and properties of the estimators
oss equations (3.3) and (3.4).

has alternatively been presented in the literature as DM (Duesenberry-Modigliani)
where past peak period income of the original function has been replaced by lagged
intries with steadily rising incomes, [Modigliani and Tarantelli (1975)] .



150 PAKISTAN JOURNAL OF APPLIED ECONOMICS

Duesenberry’s (1949) attempt to explain the fluctuations in C/Y ratio
in terms of past peak period income, known as Relative Income Hypothesis
(RIH) is captured by the following expression:®

(C/Y), =B, + B,(Y /Y +u B, <0

where Y9 is the past peak period inome. Davis (1953) substituted past peak
period income by past peak period consumption on the ground that the
standard of living and consumer habits are not so much reflected in earned
income as in actual consumption, i.e.,

(CV), =B, + B,(Y,/C)+u, B, <0

and C¢ is the past peak period consumption. For Pakistan, both the versions
of RIH are tested in the following form provided by Duesenberry, Eckstein
and Fromm (DEF) (1966) and Singh-Kumar (SK) (1971) to include Nerlo-
vian ‘partial adjustment’ behaviour;

(CrY), =B, + B, (Y /Y2)+ B,(C/Y) , +u, (3.5).
(CrY), =B, + B, (Y /CO) + B,(CIY) , +un, (3.6)
Percentage change in income is an essential element in Evan’s (1967) ex-

planation of consumer behaviour. It is verified for Pakistan in the follo
form:

(C/Y) =B, + B,(AY/Y) + B,(CIY) , + (3.7)

IV. Results _

The estimation problems inherent in using combined single time seri
relating to two separate underlying economic structures cannot be ov
looked. Not only a shift is expected, but a change in the speed of adjust
to any economic stimuli is possible between the two different shapes of t
economy. Dummy variable and its interaction with other continuous variabl
have extensively been used in estimation to capture the effects arisin
the inclusion of data relating to combined East and West Pakistan. Ho
since the focus of this study is on the consumptlon propensmcs of Pak
discussion on various estimates will ignore the interactive variables incl
in the formulations.

SDuesenbeny's original statements refer to the savings-income ratio rather than the consi
income ratio. However, his later modifications refer to the latter ratio.
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The theoretical specifications of various hypotheses in terms of the
individual consumer and the likelihood of greater measurement errors at
the aggregate than at the per capita level due to peculiarity of our data set,
have led us to employ variables in per capita form.

Table 4.1 presents the OLS estimates of various hypotheses. The short-
run MPCs in all the level functions [equations (3.1) to (3.4)] are highly signi-
ficant. The negative constant terms in BHP and RM are innocuous as they
are statistically insignificant: similar results have been obtained by studies on
India and US [Evans (1969), and Vakil (1973)].

Comparing BHP and RM the results suggest that current consumption
is more responsive to changes in income than to a measure of habitual
consumption behaviour. The results of Friedman’s PIH with Koyck trans-
formation also indicate that current consumption is relatively more sensitive
to past incomes than to lagged consumption.® There still exists the possibi-

- lity mentioned by Evans (1969) that coefficients of SRMPC may be higher
. and those of lagged variables due to simultaneity bias. To correct for this
two-stage least square technique (TSLS) was applied where variables of the
National Income Identity were treated as instruments to explain the current

~ consumption expenditure. A vector of TSLS coefficients of consumption
function is derived from the following equation:

B=IZX(X'X)? XZ]* Z’X (X'X)! X'y

where X is a matrix of data on government expenditures, investment ex-
ditures, imports and exports and Z is a matrix containing data on dis-
ble income and lagged consumption expenditure, and y is a vector
ontaining values for consumption [Intriligator (1978)] .
- TSLS estimates of the three level functions are given in Table 4.2. The
ients of current income in BHP and Friedman [equations (3.2) and
] are higher in TSLS as compared to OLS estimates. Our presumption
t last year’s consimption expenditures play a passive role in determining
consumption expenditures in Pakistan is strengthened by the results
ese estimations.
- Multicollinearity and autocorrelation among the error terms render the
imates of short-run MPC suspect from an econometric standpoint. The
variants of RIH and Evans functions estimated for the case of Pakistan,

oped, will eliminate some of the econometric problems present in the
ation of level functions.’

on _problems in using OLS technique [Singh and Ullah (1976)] render these inferences tenta-
reliminary.

es of equations (3.5), (3.6) and (3.7) may still not be consistent estimates of the para-
tesiduals are serially correlated [Grilliches (1961)] .
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The negative sign and insignificance of lagged C/Y in all of the three
ratio functions [equations (3.5) to (3.7)] imply a weak habit persistence be-
haviour in determining current consumption. The expected signs with peak
period income and consumption variables in DEF and SK support the
short-run irreversibility proposition for Pakistan. However, statistically
speaking, the degree of confidence placed on such an inference is relatively
low. The coefficients of ratio of current income to past peak income [equa-
tion (3.5)] and past peak consumption [equation (3.6)] in both the variants
of RIH are only significant at the 10 per cent level.®

The DEF function performs better than SK formulation, reinforcing
the observation that current behaviour is geared towards past highest stan-
dard of living as indicated by income earned rather than actual consumption
expenditures. This proposition receives added confirmation from the results
of Evans function, where the short-run fluctuations in C/Y ratio are explai-
ned in terms of percentage changes in income. Calculations based on the
estimates of this formulation revealed that a one per cent increase in income
leads to 2.94 per cent (measured at mean) increase in savings."’

The regression results in terms of short-run and long-run marginal pro-
pensities are summarised in Table 4.3. The estimates of short-run MPC,

TABLE 4.3

Summary of various estimates

SR MPC LR MPC
OLS
SIMPLE KEYNESIAN* 0.8718 =
BHP 0.7589 0.9321
RM 0.6786 0.9243
FRIEDMAN (KOYCK) 0.7583 0.9187
DEF 0.6656 0.9165
SK 0.6837 09158
EVANS 0.6822 0.9190 4
TSLS :
BHP 0.7852 0.9145
RM 0.5892 0.9269
FRIEDMAN (KOYCK) 0.7844 0.9187

*Keynesian function does not distinguish between the short-run and long-run MPC.

8 The derivation of more reliable estimates, with smaller standard errors by employing Non-lineaf
Iterative Least Squares (NILES) cannot be ruled out [Singh and Kumar (1978)].

?a higher figure of 4.5 per cent increase in savings obtained by Qureshi (1981) probably reflec
differences in specification and type of data.
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derived from different hypotheses range from 0.59 to 0.79, with four
estimates falling between 0.67 to 0.68. Qureshi (1981) in his study of
savings behaviour obtained similar results, with short-run MPS of 0.355 in
three of his estimated functions for the period 1950-51 to 1976-77. A
unique measure of short-run MPC for Pakistan could not be extracted from
various hypotheses because of differences in underlying specifications and
failure to satisfy all the assumptions of OLS. However, the following com-
ments may be made: (i) The estimates derived from the ratio functions are
more reliable to the extent that these formulations are themselves free
from distortions of collinearity, simultaneity and autocorrelation of error
terms, commonly plaguing the level functions. (ii) The long-run estimates
Tepresent a more stable and consistent view, with values ranging from 0.9321
t0 0.9158 across different hypotheses. Four of the six estimates are tightly
bunched around 0.9190 and 0.9158, implying that long-run implications of
the respective hypotheses are similar.!® These estimates also correspond to
the observed APC of 0.9207 obtained for the twenty year period satisfying

another theoretical condition that in the long-run MPC is equal to APC.

- V. Friedman-Cagan Technique

To estimate consumption functions based on the original Permanent
Income Hypothesis (PIH), an empirical measure of permanent income is
needed. I have chosen to follow the original Friedman-Cagan method of
constructing the permanent income series. The present section concentrates
on the results obtained from this approach.

The Permanent Income Hypothesis can formally be stated in the follow-
ing set of equations:

Cp =k (1, w, u) YP {5.1)
Y = Yp "'Y: (5.2)
C =Cp +Ct (5.3)

r(Y,Y)=0 r(C,C)=0

r(Y,C,)=0 (5.4)

nspite of different data sets and functional forms the long-run estimates closely resemble those
arrived at by Qureshi (1981).
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where:

Y = Personal disposable income.

C = Consumption of non-durables and services plus use-value of
consumer durables.

k = Proportionality constant between permanent consumption and
permanent income.

i = Rate of interest.

w = Ratio of non-human wealth to permanent income.

u Other economic and demographic factore affecting k.

r = Correlation coefficient.

p,t = Subscripts representing the permanent and transitory values of

the variables.

Equation (5.1) explains that permanent consumption is proportional to
permanent income. The proportionality ratio k is independent of the size of
income, but depends on factors such as rate of interest, 7, ratio of non-
human wealth to permanent income, w, and other variables, «. Equations
(5.2) and (5.3) simply state that measured income and consumption are
composed of permanent and transitory components of the respective vari-
ables. The independence between the permanent and transitory components
of income and consumption expressed in equation (5.4) follow from the
consumer behaviour hypothesized and definitions of the variables proposed
by Friedman. In most studies, equation (5.4) is replaced by less stringent
conditions, and a small positive correlation between Y, and C, is accepted.
Sumlarly, instead of a zero MPC out of transitory income, proposed by the
‘strict’ version of PIH, a positive MPC out of transitory income that is less
than the MPC out of permanent income, is accepted as plausible.

The exercise of estimating Permanent Income Series and verification |
of the above relationships between transitory and permanent components
of the variables is sensitive to the quality of data employed. The results to
be discussed in the rest of this section ought to be treated with caution for
the following reasons: (a) The present study uses the conventional definition
of consumption, which includes expenditure on consumer durables while in
PIH consumption is defined as expenditure on non-durable goods plus the
rental value of durable goods (b) Measured income as used by Friedman in-
cludes such items as captial gains and receipt of inheritances while the aggregate
income data obtained from National Income Accounts do not include th
components. This exclusion, according to Mayer “has an important impli
tion for some empirical test of the PIH” [Mayer (1972), p.37]. (c) Mayer}
pointed out a general weakness in time series regression; he says, i
no means clear that the lags produced by aggregate time series regressi
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show how individual households react to income change” [Mayer (1972),
p. 207).

Estimates of Permanent Income are obtained as weighted average of the
past value of measured income, the weights declining exponentially through
time. Both the weights and the number of years are allowed to be deter-
mined by the data — the weights by multiple correlation and the number
of years by adding years successively until an additional year produces no
significant increase in the coefficient of correlation. Friedman suggested the
following formula for estimating permanent income:

Y (T)=p[] ¢~ 2C=Dy () de (5.5)

where Y, is permanent income, Y is measured income, T is the data for
which estimate is constructed, t covers the whole range of earlier dates, and
1/8 is the horizon. The trend factor is a. The rate of growth of per capita
disposable income for Pakistan was calculated to be 1.02 per cent for the
period 1949-1978. Friedman did not suggest the exact discrete analogue of

equation (5.5). However I have used the following, suggested by Hal Varian
- [Mayer (1972), p. 362] :

h Yp (T) = ;I Y (t) exp [ — B (T—t) (1—exp (—f))] (5.6)

By taking different values of §, alternate estimates of Y, series were
generated from the above equation. Each of the Y, series corresponding to
‘different values of §, constituted the basis for our estimation exercises.! !
The results of the regression (with and without the constant) for different
values of 8 are presented in Table A (Appendix). Among the various indica-
tors, standard error of the regression and sum of squared residuals are rela-
tively more sensitive than multiple correlation coefficient, R?, to the chang-
- values of 8. Based on these three indicators permanent income series with
1.5 was choosen. With § = 1.5, six years were lost (1949-55) in computing
As the consumption series was available only for 1960-79, the values of
anent income for corresponding years were picked for regression pur-
s. Detailed results of the regression for § = 1.5 are given in Table 5.1.
corresponding weights for g = 1.5 were 0.7770, 0.1733, 0.0387, 0.0086,
20 and 0.0004 which sum to unity.
~ Based on these results the length of ‘horizon’ for Pakistan works out to
be even less than a year, i.e., 8 months. Following Friedman’s (1963) inter-
etation of horizon the above results imply a greater weightage to receipts
in the near future than distant receipts, by the consumers in Pakistan. A

mption here being that measured consumption on the average equals permanent consump-
 for any given value of measured income.
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TABLE 5.1

Regression results with § = 1.5

1. ¢ = 2.63 + 0.9194Y + 0.0330[wp
(16.07) (0.0412)** (0.0239)
R? . 0.9949 SEE = 0.64 DW=1.89
2. C = 0.9261Y + 0.0367DYP
p
(0.0038)** (0.0068)**
R?2 = 0.9959 SEE =451 DW=1.87

**Significant at 1 per cent level. 1

higher subjective discount rate may not be uncommon in developing coun-
tries where incomes are small and poverty “‘enhances the utility of immediate
income more than that of future income” [Fisher (1970)]. It may be
noted that such a short horizon blurs the distinction between permanent
and current income. Thus “it makes little difference which hypothesis is
true, nearly the same conclusions follow from both” [Holbrook (1967)] .12

However, Koerts and Arahamse (1970) suggest that high R? cannot be
relied upon to determine the appropriate planning horizon as given by the
B value. In view of this criticism, the stability of the relationship between
permanent and transitory incomes, was tested by including two more values
of B in addition to the one dictated by the results of the previous subsection:
value of § = 0.4, i.e., 2! years horizon corresponding to estimate for United
States, and value of § = 1, i.e., 1 year horizon corresponding to the behaviout
of Indian economy (1929-1960) as estimated by Laumas and Laumas
(1976).

Results in Table 5.2 indicate that the relationship among the components
of income is fairly sensitive to the choice of the length of horizon as detet
mined by the reciprocal of the B value. Positive correlation between
permanent and transitory elements of income leads us to replace the strict
version of PIH with a looser version for Pakistan.

Michael Darby (1974) has shown that if consumption expenditure
include durables (as the variable in this study does) rather than the use

12 pa (1978) by suggesting some simple tests to diétinguish between PIH/LCH and other theories h:
extended the scope for further research on this topic.
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TABLE 5.2

Descriptive statistics

B 0.4 1.0 1.5

Mean transitory income as
a % of mean permanent
income 5.78 1.54 0.73

Correlation between perma-
nent and transitory income 0.7556 0.5876 0.4917

value of durables, then MPC estimates from the regressions presented in
Table 5.1 may be biased. It is equally possible that some of the expendi-
ture in the consumption total may have been out of the transitory income to
build up an inventory of consumer assets. The appropriate specification
suggested is then:

Ct =61 K BZth * fj’3Yt1: +'ut (5.7)

The above equation has also been estimated for the three values and the

results are summarized in Table 5.3.

~ The results are sensitive to the § value chosen. The estimates of MPC
) consume out of permanent income are in agreement with the APC estima-

 obtained from measured income equations estimated in section IV. The

TABLE 5.3

~ Marginal propensities to consume permanent and transitory incomes

2 ¥ RZ SEE D.W.
0.8782 0.6848 0.9946 5.42 1.73
0.9114 0.2075% 0.9953 5.06 1.78
0.9290 —0.4746° 0.9958 4.77 1.81

rce Table-B (Appendix),
'he attached t-value is 0.54.

_Ittlbhed't-va.lne is —0.80.
E Std, error of estimate.
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behaviour of transitory income variable however is a puzzle. For series
derived from B = 1.5, a very low t-statistic renders the attached negative
sign with transitory income meaningless. Do the above results then indicate
that for Pakistan, Friedman’s hypothesis is valid i.e., transitory income has
no impact on consumption behaviour? A conclusion of this nature would
rest on the correctness of the estimation procedure. (a) With a high (8 value
and resulting length of horizon in terms of months, hypothesis testing based
on yearly figures may only yield a distorted view of the relationships among
the variables in question. Estimates based on quarterly data would have
been more reliable. (b) Darby (1974) has shown “that the relationship
between changes in inventories and transitory income is such, that §, is
a function of other variables and is not strictly a constant.”” Estimation
techniques taking this additional information into account may help to
clarify the results. In support of the above result is a strong possibility
that consumption expenditure as measured in National Accounts are domi-
nated by expenditure on non-durable goods. A similar result was obtained by
Smith (1962) for U.S. while using the above as the dependent variable.

VI. Summary and Conclusions

The present study provides a macro view of the consumption behaviour
in Pakistan in the last two decades. It concentrates on examining the diffe-
rent facets of income-consumption relationship as postulated by theories
present in the literature: Absolute Income Hypothesis (AIH), Relative
Income Hypothesis (RIH) of Duesenberry and Permanent Income Hypothesis
(PIH) of Friedman. Consumption series employed in the study cover a
period from 1959-60 to 1978-79, while disposable income series extend |
from 1949-50 to 1978-79. The period prior to 1969-70 includes figures on |
East Pakistan as well. Some important findings are summarized below:
1. Multivariate analysis to verify the phenomena of short-run irreversibility

of consumption behaviour fell short of furnishing conclusive results. b
2. The short-run MPC estimates obtained from fitting behavioural functions

ranged from 0.59 to 0.79, with estimates from four of the functio

falling in the range, 0.67 to 0.68. The long-run estimates were more
consistent, with values ranging from 0.92 to 0.93. This range of valu
for consumption propensities gives flexibility to the policy maker
choosing a preferred estimate based on his perception of consumer
behaviour in this country. However, their high magnitude leads one
reconsider the investment targets dependent on supply of dom
savings.
3. If aggregate consumption functions are assumed to be any guide to
consumption behaviour, there is a strong evidence from this study
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the consumption behaviour of the past twenty years has been more
responsive to changing income than to stable consumption habits.
Furthermore, the results on AIH and PIH for Pakistan weaken a fre-
quently cited assertion popular in developing countries that low saving
ratios are a consequence of low income levels.

4. Permanent income series was constructed by applying Friedman-Cagan
technique. The results (subject to qualifications) point towards a short
horizon for Pakistan, i.e., only 8 months compared to one year obtained
for India. In other words if an increase in income persists for 8 months,
individuals come to regard them as permanent. Marginal propensity to
consume out of permanent income is higher than that out of measured
income. A positive correlation between permanent and transitory income
1s observed for Pakistan.

Applied Economics Research Centre
University of Karachi
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