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PREFACE

The theory of the consumption function was changed
radically in the mid-1950s with the emergence of "the new
theories" of the consumption function~that is, the
Permanent I[ncome Hypothesis, and related theoriegs. Since
then there has grown up a substantial body of literature
testing and evaluating these theories. But there is still
great disagreement about their valldity because nobody has
taken the trouble to go through these tests systematically,
separating valid from invalid tests, and seeing precisely
what the valid tests really show. )

The new theories of the consumption function as well as
traditional +theories, are paradigms for which thelr
supporters have provided much empirical evidence. Thus,
when a supportér of one of these paradigms 1s oonfronted
with a new test which claims to contradict his paradigm, he
is often ready to reject the new test without much ado
because he has the evidence of 'so many other tests to
support his view. '

One of the standard issues in empirical economics in
recant years has been the testing of the Permanent Income
and the Life-Cycle Hypotheses. A vast number of empirical
tests of these theories have = baen published.
Unfortunately, these empirical tests did not suffice to
clarify the Iissue. In fact, their very large number
combined with the dissagreements in their resulte probably
means that the whole subject is as much "up in the alr" as
it was 1in the late 1950s. Even an economist who makes a
strenuous effort to keep up with empirical macroeconomios
is unlikely to have read most of these tests, and of thosse
he has read there are probably many which he has not had
time to evaluate adequately. As a result of this there ls
much confugion in the theory of the consumption function,
The plethora of conflicting empirical evidence is gsuch that
an economist can decide on the basis of personal likes and
dislikes whether he wants to accept or reject these "new
theories"™ of the consumption function, and‘hé can then find
numerous empirical tests which will support and justify his
chosen point of view. This is, of course, the opposite of
the way things should be; empirical tests should limit the
opinions which people justifiably hold. o ’ ‘

Therefore, in brief, ]I have tried to show that all the
valid evidence on the new theories of the consumptian’
function-the evidence from previously published papers as
well as from newly presented papers-is consistent with a
theory-permanent income or life-cycle hypothesis-stemming
from a multiperiod consumption model which is familiar in
the microeconomic theory since lrving Fisher.
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CHAPTER 1

INTRODUCT I ON

Unlike investment spending, consumption spending tends
to be orderly, rising and falling primarily in response to
disposable . income. It is less likely to initiate
fluctuations in output. As a rule, movements in investment
or in government or foreign spending alter income levels

and induce {the multiplier) related movements in
consumption. The consumption sector 1is not entirely
passive. However, some types of expenditures, such asg.

those for consumer durables or luxuries, shift in response
to nonincome forces, such as inflationary expectations,
consumer credit, and changes in interest rates. For-
instance, a precipitous drop in outomobile sales, reacting
to such pressures, was a key factor causing output to
decline in 19808 In the U.S.A. and West Eurape.

Since consumptlon purchases bulk large in the total
GNP, even small fluctuations can be significant. Cyeclical
movements are especially important in some large industries
supplying consumer goods and services, such as automoblles,
airlines, travel, and recreation. Knowledge of the factors
governing consumption plays a large role in the analysis of
the leng-run and short-run effects of changing fiscal

policies. Alterations in tax rates can influence
consumption spending by affecting disposable income. When
taxes are ralsed, reduced income will lead to less

spending, but the amount and timing of changes in spending
and saving ¢an be particularly important.

The elementary theory of the coﬁshmptidn function is so
well known. It is easy to forget what the nature aof the

original’ Keynesian rationale was. it was simply fhat a
consumef’s expenditure in real terms 1s a function of his
real personal disposable income. Both the marginal

propensity to consume and the income elasticity of demand
are positive but less than unity. Most current interest in

the consumption function concerns much more complex
relations of _ aggregate consumer's behavior. ‘These -
refinements involve the shape of the function, the
exclusion of  short-run fluctuations in - income, the

inclusion of wealth variables, distinctions between sources .
of income and categories of expendlture and the development
of lag structures. :

The dependence of consumption on income was, as we have
seen, a fundemantal proposition of the "General Theory"



The precise form of this dependence has, however, been the
subject of protracted (and continuing) debate. Keynes’s
fundemental psychological law implied that. the marginal

propensity to consume was higher than the average
propensity to consume, but less than one. Despite the many
qualifications which Keynez mentioned, most Keynesian

writers: initially adopted some simple version of this
relationship. These simple models soon run {into trouble.
First, the collection of national account data and of
family budget data suggested that the consumption-income
relationship differed according as it was taken to apply to
long~run changes, to short-run changes, or to cross section
differences in family incomes.

Early national income studies suggested that there had
been considerable stability in the average propensity to
consume over the long run, if cyclical changes were
ignored. ’ :

~ Cyclical changes could probably be explained in terms
of lags in the adjustment to changes in income, as Keynes
had suggested. Far more difficult was the reconciliation
of this apparent long-run constany of the saving ratio with
the observation of savings ratios which rose sharply with
income in cross-section analysis, and a number of
hypothesis were advanced “which . attempted such
reconciliation.

Secondly, 1t is noted that the simple consumption
theories were no mare than rough descriptions of chserved
behavior, and lacked a solid theoretical foundation. In
‘particular, it became esvident that once the role of saving
in {increasing wealth was recognized, the theory of
consumption would have td allow for interrelations among
consumption, income, and wealth, rather than sinply between
consumption and incomes. '

Of post-war attempts to re-specify the consumption
function so as to explain on the one hand both cross-
section and time-series behavior, and on the other hand
both short-run and long-run changes in the relation between
consumption and income, the "Permanent Income Hypothesis®
intruduced by Friedman and the "Life-Cycle Hypothesis™
introduced by Modigliani and Brumberg have probably had
most influence. :

Another notable attempt was made by Duesenberry, who
accounted for the apparent discrepancy between time-series
and cross-section data by suggesting that at any point in
time, an individual’s propensity toe consume depends on his
pogition in the income scale (that 1is, on his income
relative to others) rather than on the absolute level of
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his income.

Friedman's Permanent Income Hypothesis makes variations
in the observed consumption-income ratio depend an
differences between actual income and some concept of
"normal" income-in this case called "permanent Iincome™,
Permanent Income reflects the income derived from "non-
human wealth"™ (capital assets) and from "human wealth"
(earning capacity), while the remainder of actual or
"measured®, income comprises all other 1Iincome elements,
attributable essentially to random fluctuations of various
kinds. Consumption, analogously, comprises a permanent
caomponent which {s determined by permanent income, and a
random component which i3 termed "transitory" consumptian.
Permanent consumption is taken to be a constant fraction of
permanent ® income, the value of ‘the constant fraction for
each consumer depending on a variety of factors including
wealth, rates of interes, tastes and preferences.

The Life-Cycle Hypotheais results from on attempt to
derive an aggregate  consumption function from the
conventional microeconomic analysis of consumer choice. It
is supposed that individuals derive utility from their
lifetime streams of consumption and from the bequathing ‘of
assets to their heirs. This utility is to be maximlzed
subject to the constraint of the atream of @ expected
earnings, and the function of saving (or dissaving) 1ls then
to cope with situations in which current actual income is’
not equal to the optimum level of current consumption.:

* More formally, 1if the proportion of his total resources

which a consumer plans to consume at some future date |is
determined only by his tastes and not by the ‘size of his
resources (and if the receipt and leaving of legacles are
neglected), then at any time, the consumption of any
individual will be proportional to the present value of his
total resources-that is, to his net worth carried over from
the previous period plus current income plus the discounted
value of future income receipts. If certain simplifying
agssumptions are made-that the consumption functiaons foar
individuals of the same age are- identical, and ' that the
age- structure of the population and relative distributicns
‘of income, net worth, and expected future income are all
constant this relationship may be aggregated over all
consumers to give an aggregate consumption function in
which consumption depends on net worth, current income, and
exp=c;ed income.

A main characteristic of this study ls to provide a
fundemantal ‘microeconomic model for the Life-Cycle and
- Permanent Income Hypotheses in Chapter [l. Macroeconomics
is not merely more closely oriented than microeconomics
towards policy problems. but depends on them for its very



existence. As pointed out by Summer and Zig (18841, it 1is
a commonplace that in a world which functioned as smoathly
as a Walrasian general equilibrium system, the demand for
monéy. would be less significant than the demand for

peanuts;‘indeed, it ig dificult to visualize any demand for

]

money as such. ' There would be no difficulty in determining

current -investment, since future demand for consumption.

needs would be declared in advance. The consumption
function, a fundamental component of all macroeconomic
models, would make no sense because current income, instead

of acting as an. exogenous constraint. on consumer’s’

expenditure would be determined endegenously along with the
demand for goods as the outcome of utility-maximizing
choices by individual market participants. A statistical
relationship between consumption and income would still
exist, but it would be devoid of any economic significance.
It 1s only .when the conditions assumed in the fullest
development of microeconomics do not hold that
macroeconomic problems emerge and the central relationg of
macroeconomics ‘become proper subjects for study.

The main conclusion of the Chapter [I1I can bép

summarized as follows: Despite its central importance in
macroeconomic theory, the theory of aggregate consumption
behavior still  lacks . a really satisfactory underpinning.
At the same time, a number of empirical - generalizations
seem to have been established. First, consumption depends
only rather weakly on current income. Rather, it depends
either. on wealth or on some notion of normal income, , both
of which will be only marginally affected by shaort-run
changes in actual income. Secondly, most satisfactory
versions of the time-series consumption function relate the
current level of consumption to current income and to
lagged consumption. When this formulation is adopted, it

becomeg virtually impossible to distinguish empirically.

between several apparently competing hypotheses. Thirdly,
cross-section data must be explained, at least in part, by
the variability of household incomes. Finally, there is a
gstrong presumption that in a long-run . statlionary
equilibrium, savings would be zero; adjustment lags of one
short or another explain cyclical movements in the savings
ratio, while the secular growth of real income (and perhaps
of population) must be elements In the explanation of the
positive aggregate savings ratios which are observed.

In the final chapter an empirical comparision of the
competing theories was made - with wvarious consumption
functions using crogs-section data collected from the urban
Adana. . It was seen that only two consumption function
specifications among the thirty can be acceptable 'as
sucessful. The first one of these two functions ‘is the

distributed lag form of the Permanent Income Hypothesis..



The second one is the distributed lag form of the Life-
Cycle Hypothesls,. Comparison ot the marginal‘propbnslty to.
consume out of these models show +that the distributed lag
form of the Life-Cycle Hypothesis predicts the long-run
marginal propensity to consume more correctly. However, the
" lang-run marginal propensity to congsume out  of the
distributed lag form of the Permanent Income Hypothesis
doeg approach to the expected level.



CHAPTER 11

7

THE MICROECONOMIC FOUNDATIONS OF -
MACROECONOMIC CONSUMPTIGON FUNCTIONS

In this chapter the approaches which provides the base . for
aggregate consumption functions were examined in detalls.
The aim of this chapter is to show that the gap between
microeconomics and macroeconomics has reached to stage of
nearly being closed 1in the discussion of aggregate
consumption functions. Analysis here starts from household
decision-making process and extends to provide a foundation
for the theories discussed in the coming chapters.

2.1. FRAMEWORK OF HOUSEHOLD DECISION-MAKING

The decisions on which the anaiyses concentrate are those
concerned with work effort, consumption savings, wealth,
tranafer of wealth and portfolioc composition.

The relationship between these different decisions is
set out schematically in Table 2.1. At the beginning of
the year, the household has a stock of wealth. This waealth
may be held in a varlety of different assets-cash,
government bonds, equities, etc.-and the household must
decide how to allocate its portfolio, a decision on which
depends the household’s investment income derived. This
portfolio choice is made under- uncertainty being based not
only on expected income but also on the risk incurred. The
second main decision that effects income i3 that concerning
labor supplyk how many hours, whether the wife works,
whether to retire, ete. The income derived from these
sources together with any amounts received as bequest
‘lotary or gifts during the period, constitute the resources
available to the household. ' '

The first decision about the use of resources is how
much to consume and how much to save. This decision is our
main concern and examined in the coming chapters. Decision
‘about consumption and savings is likely to be influenced by
a number . of factors,  including the need to' spread
consumption over different periods in the household’s
lifetime, the requirement to build up a reserve against .
emargencies,and the desire to leave bequests. The second
decision concerns the allocation of the amount that the
household plans to consume. How much should the housshold
spend on different commodities? (This discussed in detail
in the coming chapters). Third, there 1is - the decision
whether to transfer wealth through gifts (and ultimately,. .
bequests) (Atkinson and Stiglitz, 1987, pp.24-25),

6



TADLE 2.1
HOUSEHOLD DECISION PROCESS:

BBC'!S!OI\ agou! BQC!SION SEOUE

work effort -—— Earnings Savings . gavings
* B
‘Decision about : : _
investment of Investment ' ‘Consumption Decision about
wealth Income = Resources- = allocation of
savings
+ 4
Bequest and . . ,
gifts B : .
rgceived Wealth  ———— Decision about
: transfers gifts and
bequests

BT AN ST AN A T
* Adopted from Atkinson and Stiglitz, 1987, p.24. '

in considering the effects of different factors on
these declislons, . there are several polnts to be born iIn
mind. First, although the decisions are discussed
separately, they are highly iInterdependent. The decligsion
about the pattern of consumption may be influenced by that
about work effort; for .example, a tennis racquet s of
limited value if the person is working all daylight Thours.
Savings depend on when a person expects to retire. The
choice of portfolio may well be related to the saving
declision. In what follows, the possibility of
interrelationship must be borne in mind. ’ S

In describing the various decisions above, we ‘treated
them as taking place within single period, but this needs
to be embedded in a lifetime model of household behavior
(Miller, 1978, pp.70-72). This is most obvious in the case
of savings and consumption, but dynamic elements are also
significant in the case of labor supply (e.g., occupational
choice) or in the case of consumption patterns (e.g.,
" purchase of consumer durables). The decisions made by
‘parents, and later by individuals themselves, may
subsequently effect occupational choice, savings behavior,
and even patterns. of consumption. Madels of  household
intertemporal decision making have received considerable
attention in recent years. This applies particularly +to
theories of life-cycle consumption, of schooling, and of
Job search. It is in the nature of such models, however,



that the analysis is quite complex-even before the
introduction of such real-world phenomena as uncertainty
and market imperfections (Kogiku, 1971,pp.34-36; Atkinson
and Stiglitz, 1987,p.25).

2.1.1. Labor Supply and Household Decision-Making Progess

So far, a general introduction to household decision-making
process was provided. In the coming chapters, the  main
concern will be decision about consumption, but not going
further, decision about labor supply is discussed in some .
detalls since 1t is referenced frequently.

2.1,1.1. Basic Model of Labor Supply

The basic model postulates that an individual’s labor
supply 1is a function of after-tax wage and after-tax income
from other sources. For flxed other income, the labor
supply curve {8 often assumed to be such that, for low
wages, an increase in the wage increases labor supply, but
for high wages the labor supply curve bends backward. The

standard model (Robbins, 1930; Cooper,1952) treats. the -

individual as maximizing & utility function defined over
net income (Y) and leisure (S), defined to be Lo-L where Lo
is the total hours available to the worker and L are the
hours spent working, the worker's utility function is

sU sU
U = U(Y,Lo-L)} , > 0 (2.1)
Y 8(Lg ~LY ,

where U refers to utility. The function (2.1) is assumed
to be quasi-concave, continuously differentable, and
strictly increasing in Y, strictly decreasing in L (Varian,
1978, pp.81-83, 162-163). In the absence of taxation, the
individual budget constraint is s .

Y = wL + 1 ‘ (2.2)

where w 1is wage and | is other income. The individual's
choice may be represented as shown in Figure 2.1. Each U
(in'difference) curve shows all the combinations of Y and §

that yield the same level of satisfaction or utility, The
points on U, represent a higher level of utility than those
on Upo. The entire Y,S space 1s filled with suech curves,

none crossing any other. Lol represents other income
level. The worker-consumer wants to reach the highest.
indifference curve possible. At real wage wo, if the
worker chooses to have no leisure at all, he or she will
have we. All points en or below the budget line are
attainable, or feasible; those above it are not. From the
budget constraint Y=wlL+l, we have dY=-wsdS, 8o that the



slope of the budget line, dY¥/dS, is -w.

With a given. real  wage rate, the worker will reach
maximum utility at the the point where the straight line is
Just tangent to an indifference curve, such as Yo, So in
Figure 2.1. This will be the highest indifference curve
and thus the highest level of utility, attainable. As the
real wage rate changes, the slope of the budget line
changes., For example, if the wage rate were

WOy . M D v vy - Sy o) ——— -

Figure 2.1

increased to w;, the budget line would sQing up to meat th#
Y-axis at w,, and the equilibrium point would move Y,, Si. -

The analysis made so far was very simple. To complete
the analysis, we will consider the .effect of government on
the income part of household decision-making process. A
proportional income tax at rate 't changes the budget
constraint to: :

v

: : Y = (¥L+1) (1-t) = ¥Y + M E (2.3

where ¥ denotes the after-tax wage rate and M .after-tax
other income. The effects of income tax may be considered
in two stages. First there is the tax on other income, I.
This shifts the budget constraint down, and with the
conventional assumption that leisure is a mnormal good




(§L/€M<K0), increases the supply of labor. Second, there ig
the effect of a tax on wage income, which is usually
decomposed into two parts, a substitution effect and an
income effect, according to Slutsky equation. In the
absence of taxatlon, we have

SL . 8L |’ , 8L
= _ +L

fw sw (U &M

(2.4)

the first term, referred to as the compensated or Slutsky
term, is the change in labor that would have occurred had
lump-sum income changed in such a way as to leave utility
unaltered (Malinvaud, 1972, p.37). This is the
substitution effect and 1is always positive. The second
term (LEL/EM) is the income effect, which is the change in
labor supply resulting from the fact that, as a result of
the increase in wages, individuals are better off.

Combining the two aspects of the income tax, (2.4) may
be written aa: /

A}

dL SL S¥ L &M SL
- .+ - = WS — (WwL+1)

dt £¥% £t &M st &M

(2.5)

In order to illustrate the>analysisg iet us congider the
case where the utility function may be written as

UCY,L) = ug (Y) + ug (Le-L) (2.6)

Substituting from the budget constraint (2.3), the
individual maximizes o o

X(L) = u, (SL+M) + uz (Lo-L) (2.7)
the first order condition is (for an interior solutioﬁ)

(L) = ¥u,t(Y) - up = O (2.8
where u’ Jenotea the first derivative (and u"‘fhe gecond’

derivative). Differentiating (2.8) .again with respect to ¥,

, SL . ‘
(¥2uyY + u, ™) . = -uy’ - ¥Lu, " (2.9)
o £% ‘ :

Rearranging,
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, ¥ sL ¥L -u, "Y :
(¥u, "L4uz "L/¥) —— — = —u, "1 = () ( 0| (2.10)
L &¥ ' Y u,

The second-order conditions ensure -that the bracket on _the
left-hand side 1is negative (as is X™). -On the right hand
side, '

‘Ug "y

L ]
H
Hl

€, (2.11)
u;' ’

which is the elasticity of the marginal utility of income.

The elasticity of labor supply with respect to the after
tax wage is positive or negative depending on whether €&
times the share of labor in total income 1ls less than or
greater than unity (Atkinson and Stiglitz, 1987, p.35).
Thus 1If €,=1 <(i.e., wu, 1s logarithmic) then the labar
supply curve slopes upward where there 1is positive other
Income (¥LCY), Thia bhringa outl the faol that the Cabb-
Douglas utility function:

U=2a log ¥ + (1-a) log (Lo-L)
has rather apecial implications for labor supply.

The preceding analyses employed the standard wmodel of
individual consumer behavior. 'This may be criticized on a
number of grounds, including that it {ignores: (1)
constraints on individual chaice, (2) the enjoyment that
many people sgeem to find in their work (Townsend, 1968),
(3) production activities that occur within the household
sector and consumption activities within the production
sector (Becker, 1965; Lancaster, 1866; and Muth, 1966), and
(4) the way labor supply declision are made within a family
(Ashenfelter and Heckman, 1974; Sen, 1966).

2.1.1.2, Labor Supply and Consumption Models

-Recent literature on consumption models employs labor
supply equations directly or indirectly considering the.
above fact, the studies that use such models are summarized
below.

The major difference between modern neoclassical and
traditional Keynesian macroeconomic theorles ig that the
former regard observed leveis of employment, consumption,
and output as realizations from dynamic optimizing .
decisions by both households and firms, while the latter
regard them as reflecting constraints on households and
firms. This distinction is clearest in the case of labor

11



supply decisions. In classical  macroeconomic models,
observed levels of labor supply represent the optimizing
choices of  households gilven their perceptions of the

macroeconomic environment. In Keynesian macro .models,
employment is frequently regarded as “demand determined",
and fluctuations in employment do not necessarlly

corregspond to any change Iin desired labor supply (Mankiw,
Rotemberg, and Summers 198%, p. 227). :

. Papers by Lucas and Rapping (19691, Altonji [1982]), and
Hall [19801, attempt‘ to estimate the structural labor
supply functions that result from the dynamic optimization
of a representative individual. These studies face three
difficulties. First, the closed-form solution of this
optimization problem 1is unknown when the environment is
stochastic. Second, identification is problematic. Since
the labor supply schedule is likely to shifts through time,
it ig inappropriate to regard the real wage as an exogenous
variable. The problem is that satisfactory instruments are
almost impossible to find. Labor supply shocks are likely
to affect most macroeconomic policy variables.

The third difficulty involves the measurement of

expectations. The theory holds that labor supply should be -
a function of the distribution of the entire path of future
real wages and interest rates, not Jjust of the first
moments of those variables in the succeeding period.
Satisfactory proxies for these .expectations are almost
impossible to develop (Mankiw, Rotemberg, and Summers,
1985, p.229), '

Mankiw, Rotemberg, and Summers [1985] examine a baslic
premise of many classical macroeconomic: models that
observed movements in  per capita consumption and leisure
correspond to the behavior of rational individual who
derives pleasure from these two goods and whose utility
function is stationary and additively separable over time.
That is, '

'V, = E, £ p*-* U(C,, L,) (2.12)

Here, V. 18 expected utility at t, E. is the expectations
operator conditional on information available at t, p is a
constant ‘discount factor, C, is consumption of goods at T,
L. is leisure at 7, and U is a function that is increasing
and concave in its two arguments.

Mankiw [19811, Hansen and Singleton (19811, and Hall
[1982] attempt to estimate directly the form of U in (2.12)
without specifying a model capable of predicting the chosen-
levels of C, and L,. Mankiw,. Rotemberg, and Summers [1885]
exploit the regtrictions on the data imposed by the first
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order conditions necessary for maximization of (2.12)
subject to a budget constraint. in particular, when the
representative Individual Is following hias optimal path of
consumption and leisure, they impose these three
first~-order conditlons. : ‘ ' '

Wt SU/SC, .
, — - 1 = 0 (2.13)
Pt SU/&L, ‘ '
SU/SLg'-p‘ Pg (1+I‘g)
E. p - - 1 =0 (2.14)
SU/SCQ Ptot
SU/8Li¢ o s We (L4104
E: p « -1 =0 ’ﬂ2{15)

SU/SL, Weos

Here, P. 1is the nominal price of a unit of C,,W, is the
wage the individual receives when he foregoes one unit of
e, and . 18 the nominal feturn from holding a security

between t and t+1. A I T

The static¢ first ‘order condition (2.13) says that the
individual 'cannot make himself better off by foregoing one
unit of consumption (thereby decreasing his utlility by
gU/8Cy) and spending the proceeds (P.) on P./W: units of
leisure, each of which he values at 8U/8L.. The Euler
equation (2.14) for congumptlion states that along an
aptimal path the representative individual cannot alter his
expected utility by giving up one unit of consumption in
period t, investing its cost in any available security and
consuming the proceeds in period t+i. The utility cost af
giving up a unit of consumption in period t is given by
EU/8C¢. The expected utility gain 1s given by

gU P.

E. P (1+re) (2.18)

ECy a1 Peos
Equating the cost and gain from this perturbation yields’
the first-order ‘condition (2.14).° Finally, the Euler
equation for leisure (2.15) asserts that along an optimal
path the representative individual cannot improve his
welfare by working ong hour more at t (thereby lasing.
LU/SL:¢ of utility) and using his earnings W. to purchase a
security whose proceeds will be used to buy back We
(1+r¢)/Wy,, of leisure at t+1 in all states of nature. Such
an investment would increase expected utility by E:. p .

fSU/8L¢.y1 Wy (14r,)/Wi.¢. Therefore, (2.15) ensures that

this expression is equal to SU/SL. (Mankiw, Rotemberg, and
Summers, 1985, pp.130-31). -
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In order to estimate the instantaneous utility function
U, it is necessary to specify a functional form. The most
general function used is )

U(Ce, Ly¢) & ' LT J—— (2.17)

This wutility function, which us used by MaCurdy [19811, .
has, as special cases, an additively sgeparable wutllity
function In consumption and laelsure (0«0); w CES form for
the ordinal utility function characterizing single-period
decision maklng (x=8); and a logarithmic utility function
(x=1,8=1,06=1). This fun&tional form also provides for the
possibility of deferential degrees of intertemporal
substitution in consumption and leisure. This 1s easlesat
to . see when 6=0, sq that 1/« repregents the elasticity of
intertemporal substitution consumption and 1/8 rapresents
the corresponding elasticity for lelsure.

An important approach ‘to the consumption model with
~wage equation was presented in Sibley [1975]. In  Sibley's
model, wages are governed by the process :

We = PWe-s * € . (2.18)

where we i& the wage in time t, p is constant, and € {s an
{dentically independently distributed random variable;

eltn S et S ea.u (2.19)
where €,., € @

Sibley, later, introduces an optimal consumption model
with wagé income uncertainty. In the model consumer  acts
so as to maximize the expected sum of discounted utilities
of consumption over a planning horizon oft T periods. His
utility function 1is increasing, concave, and thrice
continuously differentable. In each time period he
recelives a wage which follows the process (2.18). - In any
time period t, given the outcome of the wage and given net
worth,. the corisumer can invest - in an asset with a safe
return r and can also borrow at that rate. Principal plus

interest on a loan must be repaid in the period immediately

following the  one 1in which the debt was incurred. Since.
"death" occurs after period T, the consumer cannot borrow
in that period (Sibley, 1975, p.69). S

The notations in the model are:
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Wg = Wage il"l time t, 1‘.‘0,1’0..,1:.’90.,'1‘
We = nmet worth in time t, 1=0,1,..0,t44.,T
By = borrowing in time t, 1=0,1,...,t,...,T

C. = consumption in time t, 1=0,1,...,t,...,T

m

Ye we + W,

Here, . Y. refers to wealth in time t. The following
relationships hold:

Be = C¢ - Y ‘ : (2.20)
Wees = (Yo =~ €4 1 (2.21)

From (2.20), positive borrowing (B >0) represents an excess
of consumption over wealth. Negative borrowing constitutes
investment in the safe asset. '

The consumer chooses a list of consumption pollicles
(CoyCiyeeesCyr) subject to two constraints: -

Ce = Y. F (2.22)
Prob iCc 2 0, €, 2 0,..., Cf 2 O} = 1 \(2.23)

Constraint (2.22) is the familiar .no~bequest chnstraint;
(2.23) 1is a solvency constraint, requiring non-negativity’
of consumption in each period jointly, with probabllity
one. .

To state the model formally, Sibley [1975] assumes the
consumef acts so as t to

T .
I we, s ’ £ >0 (2.24)

i =0,

Maximize E
(Co‘. o\.n.C‘y)

Subjecf to Eq. (2.18), E is the expectations operator taken
OVEr Wo,Wij,e.oeyWr. & ig one over one plus the pure rate of
time discount (Sibley,1975 p.70).

Constraint (2.23) 1implies  and 1is implied by the
inequality constraint : ‘

T-t¢ I Watn, tes :
0$C SV, +£ | - (2.25)

A l !’sl v

‘In this expression wein, s+ is the minimum wagé in pertiod
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t+1. In the casg of random wages it makes sense to have
Weitn, tes 2 0.

In order to use the techniques of discrete dynamic
programming to  solve the control problem (2.24), Sibley
[19875] defines the optimal value function:

t k - 41—
V (Y,) = Max E
‘c'jCcog,.s.,Cr}

T
L U(Ccisse

im ¢

(2.28)

subject to the above constraints. It is straightforward to
show that V*(Y.) 1is increasing, concave and thrice
‘econtinuously differentable in Y. as long as U(C) is in C.
From (2.25), (2.26), and Principle of Optimality, the
following functional equation holds along the optimal path:

.. ted .
V (Y,) = Max {U(C,) + & EV (Ye ~Codrtue g )} (2.27)
4 ! (c'}
. .. U Wain,tes
B.t. 0 £ G + L , (2.28)
1.1 r? ' ’

Under these conditions, the optimal level of consumption in
‘time t given Y., 1is such that

t+ i

U*(C¢) = r&EV, (») (2.28)

In words, the current marginal wutility of consumptiaon
should equal to discounted expected marginal valuation of
wealth over the T-t periods remaining in the planing:
horizon. Given the concavity of the problem (2.29) implies
15>8C /8Y¢ >0. .

Some models analogous. to those  two explained above
employed in Kahn and Mookher jee IIQBBi, Jonesg [19&8],'Barro'
and King (19841, Hamburger [1955], Campbell [18871, and
Browning, Deaton and Irish [18851, °

2:.1.2. Household Degisioh-Mgking about Consumption

Now, the theory of consumer choice will be applied to the
allocation of consumption over time. This analysis is the
basis of .all modern work on the consumption function and of
a great deal of the literature on economic  growth.
Keynesian consumption hypotheses were based largely upon
introgspection and the most causal observation. On more
solid base Keynes propounded what he called his
"fundamental psychological law". Keynes ‘may also have seen
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intuitively that his function is consistent with the.
behavior of a rational consumer of glven tastes,

nevertheless, he failed to provide any detailed a priori

argument showing how the behavior he described would

necessarily follow from the usual psychological assumptions
.which economists make. However, numerous later ecanomists

have sought to derive the consumption-income relationship
from or integrate 1t with the general analysis of consumer

preference which congtitutes an important cornerstone of

microeconamics. For ingstance Friedman [19571, Modigliani
and Brumberg [19541, and Modigliani and Brumberg (18801,

One might reason crudely, for instance, from the notion
of diminishing marginal wutility of particular goods as
their quantities increase, to diminishing marginal utility
of goods 'in general. JIndeed, the idea of a diminishing
marginal utility of income was specifically formulated by
Marshall and other writers. By itself, however, this will
not support the proposition that only a portion of an
increment of income would be. consumed. It needs to be
‘supplemented by .some concepts of a diminishing (but
positive) marginal utility of saving. Income must either
be consumed or saved and the optimum division ‘'between the
two must involve equal marginal utilities of consumption
and saving. An increase in income will be divided soc as to
maintain this equity, at a lover level of marginal utility
for each. This will involve both more consumption and more
saving. Although various explanation can be developed for
a diminishing utility of saving, the basic. idea that
consumption and saving are competitive sources of utility
is already in the classical interest rate analysis, with
itg view that the margin between consumption and =saving
will be shifted by a change Iin the interest rate. In tfact,

a single formulation of the conditions for wutlility
maximization will permit derivation both of the interesi
elasticity and the 1Income elasticity of saving and

consumption (Ackley, 18967, pp.219-20).

. The problem area can involve R extremely complex
analyses. Therefore, we will start with some basic
concepts before forwarding the analyses.

2.1.2.1. Basic Concepts

Multiperiod consumption analysis requires the introduction
of several concepts to describe the methods and costs -of
borrowing and lending, - and to determine the present values
of wealth consumption and income.

2.1.2.1.1. The Bond Market

Borrbwing and lending are’ introduced with the following
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simplifylng assumptions:. (1) consumers and entreprenéurs
are free to enter into borrowing and lending contracts only
on the first day of each period; (2) there is'only'qne type
of credit instrument: bonds with a one~period duration; (3)
the bond market is pertectly competitive; (4) borrowers
sell bonds to lenders in exchange for specific amount of
account; and (5) loanas plus borrowing fees are repaid
without default on the following marketing date (Bulmug,
1984, p.35) | '

Let Be: be the bond position of some individual at the
end of trading on the t(th) marketing date. The sign of By
signifies whether he is a borrower or lender. If B. <O, he
is a borrower with bonds outstanding and must repay.B. plus
the appropriate borrowing fee on the (t+1)th marketing
date. 1f B,>0, he is a lender who holds the bonds of
othera and will receive B, plus the appropriate borrowing
fee on the (t+1)th marketing date. Since borrowing fees
are also expressed in terms of money of account, they may
be quoted as proportions of the amounts borrowed. On the -
(t+1)th marketing .date a borrower must repay (l+r¢) times
the'ambunt he borrowed on the t(th). The proportion ry 1is
the market rate of interest connecting the t(th) and
(tL+1)th marketing dates (Henderson and Quandt,. 1958,
p.226).

2.1.2.1.2. Market Rates of Return

Individuals desiring to borrow for a duration of more than.
one period can sell new bonds on successive marketing dates
to pay off the principal and interest on their maturing
iegues. Similarly, lenders may reinvest thelr principal
and interest income. Consider the case of an individual who
invest B, monetary unit on the (t)th marketing date and
continues to reinvest both principal and interest until the
(T)>th marketing date. The value of his investment at the
beginning of the (t+1)th marketing date is B. (i+r.). If he
invest ‘the entire amount, the value of his investment at
the beginning of the (t+2)th "marketing date 13 By(1itre)
‘(1+r¢s12. The wvalue of his investment at the beginning of
the (T) th marketing date is ‘

‘Be  (14r) (14rees) oo (l4re.,y) ’V (2.30)

The total retu;n on this investment is |
J = Be(l4ry) (1+re.) .... (14r;.,) - B, 2.30)
Since the bond market is perfectly competitive, the average

and marginal rates of return (€¢y¢) for this investment are
equal and constant:
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J dJ
€7 = ~ = = (1+41:) (Q4re, ). .. (l4rro,) - 1 (2,32)
B. dB.

It is convenient do define
. Egz = Q0 (2.33)

which states that an Investor will earn a zero rate of
return if he buys and sells bonds on the same marketing.
date (Bulmusg, 1984, p.37; Hirshletfier, 1970, pp.57-8).

i1f the Investor expects a constant rate of interest,
C¢=...=rr.3=r, Eqs. (2.32) and (2.33) becone,

€y = (l+p)7-% - 1 (2.34)

2.1.2.1.3. Discount Rates and Present Values

The existence of a bond market implies that a rational
individual will not consider one monetary unit payable on
the current (t=1) marketing date equivalent to 1 monetary
‘value payable on some future marketing date. If he Invest
1 monetary value in bonds aon the current marketing date, he
will receive (1+r,) monetary unit on the second marketing
date. One monetary unit payable on the second marketing
date is the market equivalent of (i+r,)"*=1/(1+r;) monetary
value payable on the first date. The ratio (1+r,) ' is the
"discount date" for amounts payable on the second marketing
date. The “present value", sometimes called discounted
value, Y2 monetary unit payable on the second marketing
date 1s Y2(1+r,)-? monetary unit (Henderson and Quandt,
1958, p.228),

Discount rates can be defined for amounts payable on' any
marketing date. in general, the discount for sums payable
on the (t)th marketing date is : \

[(1"'!‘1) (1+r2) « o e (1"'!‘“-‘)]—‘ = (1+€gg)" - (2.35)

It follows from (2.32) and (2.33) that an investment  of
(1+€,¢)"* monetary unit on the first marketing date will
have a value of 1 monetary unit on thHe (t)th. "

An entire income or outlay stream and consumptions over
time can be expressed in terms of their present values,f\a
single number. Corisider the income stream (Y,,Ya2,...,Yr)
where Y, is the income. The present value (Y) of this
stream is
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Y2 Yr
Y = ¥ 4+ ——t .. 4
(L+e€12) ClLtE )

(2. 368)

the present value of consumption plans (C,, €C2,...,Ct) aver
time is '

X . CQ ) C’r
C=Ci + 4 b (2.37)
‘.1"’6;2) : (1+€;7)' .

In the two-period analysis, the wealth W, associated with
an arbitrary consumption combinations (Cy ,Cs) can be
defined by W,=C+C/(1+r3), where r; is the interest rate
established by the market for exchanges between funds of
time 1 and time 2. More generally there will be distinct

market interest rates rq, ra2,...,rr for exchanges between
each time t and the preceding period t~1. The equation for
wealth may then be written as = '

C'J .Cs . : CT :
W, = Cf b v b e A e : (2.38)
‘ (1+4€,2) (1+€55) . - (1+€,45)
(2.38)> can be rewritten as
C: Cx
Wy = Cy + + S I
.(1"'1‘2) (1"‘!‘3)(1"’!‘2)
(2.3
Cy ’
+ ' .
(1+4ry e (14+ry) (1+rz)
In the continuous form (2.39) can be‘Qritten as
oy
Wy = C(tl)e rtdt (2.40)

In this formula the consumption element C, for each
time period has been carried back In time, to the present
or (1)th period, -by successive discounting at the rates
established by the market for conversion of monetary unit
of each period into monetary unit of the next preceding
period (Hirshleifer, 1970, p.38). ’ :

Less frequently, we will be concerned Qith the "compounded“

ar “terminal®" value W;-wealth measured in units of Cy-as.
opposed to the discounted or present value W;. '
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Wy = Cy [(1+4rz2) (1+4r3) ... (L+re)] + Ca [(1l+ry)d...

, (2.41)
(1'*‘!"7,)] * .. "‘ CT-, (1“"!‘1) + C'r
Compounding is the inverse procéss to discounting.
2.1.2.2. Multiperiod Consumption
Modern consumption functions are derived from the
classical-microeconomic theory. In this part, a ‘pure
microeconomic-multiperiod consumption model is introduced

and later it will be shown that how consumption functilions
can be derived from this microeconomic model. -

2.1.2.2.1. A Pure Microeconomic Model of
Multiperiod Consumption

A consumer generally recelves 1income and purchases
commodities on each marketing date. His present purchases
are influenced by his expectations regarding future prices
and income levels, and he must tentatively plan purchases
for future marketing ~dates. [f his expectations prove
correct and his tastes do not differ from the expected
pattern, his tentative plans will be carried out on future
marketing dates. If his expectations are not realized, he
will revise his tentative plans . The present discussion
is restricted to a consumer who formulates an integrated
plan on the current marketing date for his consumption
expenditures on n goods over a horizon containing T
periods. His horizon is simply the period of time for
‘which he plans on the current marketing date. It may be of
any length, but for simplicity assume that it corresponds
to the remainder of hig expected lifetime. It is not
essential that he actually know how long he will live; it
iz not necessary that he presently plan as if he did. If
‘his life expectancy should change in the future, he would
alter his horizon accordingly and  revise his plans
(Malinvaud, 1971, pp.230-31; Henderson and Quandt, 1958,
p.229). :

2.1.2.2.1.1. The Multiperiod Utility Function

In the most general case the consumer’s ordiha] utility
index. depends upon his planned consumption of each of the n
goods in each of the T time periods. R

U=U(qgt,’A..',qnlOq"zgcQ-,qnbgonn,q"r,o.‘.,q"f) (2.42)

‘wherse 9s¢ is the quantity of Q; that the purchases on ‘the
(t)th marketing date and consumers during the (t)th period.’
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The above utility 1is assumed to be quasi-concave,
continuously differentable, and strictly increasing in Q
(Kogiku, 1871, pp.11-4). Further, completenesé, reflexity,
transivity, continuity, A strong monotonity, local
nonsatiation and strict convexity of consumer preferences
are assumed (Varian, 1978, pp.80-2). ’

The construction of a single utility index does not
imply that the consumer expects his tagtes to remain
unchanged over time. It only implies that he plans as if
he know the manner in which they will change. For example,
he may know that a baby carriage will yteld a great deal ot
satisfaction during the years in which he 1s raising his
family ' and no satisfaction at all during the years of his
retirement. (2.42) does not necessarily valid for the
consumer’s entire planning horizon. It merely express his
present expectations. A change in his objective
cifcumstances or subjective degires may cause him to revise
his utility index on some future marketing date.:

2.1.2.2.1.2, ThgﬁBudggt Constraint

The consumer expects to receive the earned 1income stream
(Yy,Y2,...,Yr) on the marketing dates within his planning
horizon. Generally his expected-income stream is not even
over time. One possibility is a relatively low earned
income during the early years of the consumers working
life, which increases as he gains training and seniority
and reaches a peak during the middle years of his working
life. His earned income may then begin to fall and become
zero after retirement. Whatever ‘his earned-—-income streanm

may be, it will seldom coincide with his desired
consumption stream. Through borrowing and lending he |is

able to reconcile the two streams. (Henderson and
Quandt, 1955, p.230) ‘

The consumer’s total income receipts on the (t)th
marketing date are the some of his earned income and his
"interest income from bonds held during the preceding .
period: ([Ye+(re¢-s4Be-,)1. His interest 1income will be
positive if his bond holdings are positive and negative if
his bond holdings . are negative. His expected savings on
the (t)th marketing date, denoted by St, are defined as the
difference between his expected income and total
consumption expenditures on that date: : ‘

Se = Yo + Pe-4Beoy - E PseQye  (t=1,...,T) (2.43)

=1

where p;, *is the price of Q; on the initial marketing date
and ps;e¢ (t=2,...,T) is the price that he expects to prevail
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for Q; on the (t)th marketing date. Similarly, ry is the
rate of interest determined on the initial marketing date
and re (t=2,....,T-1) is the rate of interest that the
consumer expects to prevail on the (t)th marketing date.
The consumer’'s savings will be negative 1f his expenditures
exceed his total income.

If the consumer is at the beginning of his earning
life, his initial bond holding (B, represents hls
inherited wealth. If he is revising his plans at a date
subsequent to the beginning of his earning.life,‘ his bond
holdings also reflect the 'results of his post saving
decisions. To simplify the present analysis assume that he
is at the beginning of his earning life and that Be=0. On
each marketing the consumer will increase or decrease the
value of his bond holdings by the amount of his savings on
that date: ’ - -

N

B, = Be_, + S, o (t=1, ..., T) . (2.44)

A "typical" consumer might dissave and go into debt during
the early years of his earning life while he is earning a
comparatively low income, buying a home, and raising a
family; then save to retire his debts and establish a
positive bond position during the remainder of his working
life; and finally dissave and liquidate his bonds during
retirement (Bulmusg, 1984, pPp. 40-1; Miller, 1978,

pp.133-34). ' 5

Taking (2.43) and (2.44) together, the consumer’'s planned
bond holdings after trading on the (7)th marketing date can
be expressed as a function of his earned incomes, his
consumption levels, prices and interest rates:

B, = (Y, - &L P]xq.gn) (2.45)

L LN )

. n n )
Bz = (Yg - r p;;q;;) (1"‘!‘1)."' (Yz - I p,zq;zb) (2.48)

-3
4 1=1

and in general, utilizing (2.32),

Be = L (Yo = X pieqye) (1+4€¢,) C(T=1,...,T) | (2.47)

t w3 d=1

The consumer’s bond holdings after trade on the (r)th
marketing date equal the algebralc sum of all his savings,
net of interest expense or income, through that date with
interest compounded on each. » ’
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In the single-period case the optimizing congsumer would
buy a sufficiently large quantity of each commodity ¢to
reach complete satiation if he did not possess a budget
constraint. A similar situation would arise in the
multiperiod case if there were no limitation upon the
amount of debt that he could amass over his lifetime. The

budget constraint for a multiperiod analysis can be-
expressed as a restriction upon the amount of the
‘consumer’s terminal boend -holdings (By ). He may plan to
leave an estate (or debts) for his heirs, but for

gsimplicity assume that he plans to leave his helrs neither
assets nor debts. Evaluating By from (2.47), his budget
constraint ig:

T n
Br/z h¢ (Yg - I p;tq;g) (1+Egr) = 0 (2.48)

t =1 =1

Dividing +through by the constraint (1+€,:) and moving the
consumption expenditure terms to the right, the consumer’s
budget constraint can also be written as.

T 5 T n
L Yo (1+€,,)-1 = £ I pPieqse (1+E )1 : (2.49)
t -3 t =1 =1
since
1,+€¢1 (17"'1") PREPE (1“‘?{'-1) 1
1+€11' (1"’!“) o .. (1+ry .4 (1"’!‘;) (1+P¢-‘)
. . (2.50)
= (14€, ) '

In the form (2.49) the budget constraint gtates, that the
consumer equates the present values of his earned income
and consumption streams (Malinvaud, 19872, p.236; Henderson
and Quandt, 1958, p.232). , '

2.1.2.2.1.3. Utility Maximization

Thé consumer desires to maximizZze the level of his
lifetime wtility function (2.42) subject to his budget
constraint (2.49). Form the function

=1 =1

. ¥ n . : P
U = U(q;;,-.--,an) + QL (Yt - p;gqgg) (1+€,g)"‘ (2.51)

and set its partial derivatives equal to zero:
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sy LU
= — O (1*€gg)-' Pst = 0 (j=1,-.-,n) (2.52)

Sq;b gq;; (t=1,4..,T)
su* T "
= K (Y, - L Pit 9 ) (1‘*“5’1;') = 0 (2‘53)
) tmy © ges ; ) '
and
Sqye SU/Squ « Pue (1+4€,,)-1

- = = : (jy k=1,..,n) (2.54)
quq SU/Sq,t Pss (1+€, )-8 ! (t,f=1,.m,T)

The consumer must equate the rates of substitution
between each pair of commodities in every pair of periods
to the ratio of their discounted prices. The first—-order
conditiona are similar to those for the single—period
analysis. Commodities are now distinguished by time. period
as well as kind, and discounted prices have replaced simple
prices. Once these modifications have been made, the
second order conditions are the same as the general
one—period analysis. Income and substitution effects can
be defined with respect to the changes in the discounted
érices of the various commodities on the various marketing
dateg if the interest rates remain unchanged (Malinvaud,
1972, pp.2832-33); Henderson and Quandt, 1953,'pp.232—33), o

2.1.2.2.2. A Modified General Model of ,
Multiperiod Consumption »

Though much of the analysis of multiperiod consumption
is formally ideéntical with the analysis for &a single
period, the explicit introduction of time and interest
rates presents a number of new problems. Attention ls
centered upon the unique problems of multiperiod
consumption - by assuming that actual and expected commodity
prices are fixed in value and remain unchanged. The
consumer's problem can then be stated as that of selecting
an optimal time pattern for his.consumption‘QXpenditures.

Consumption will be postulated to be the sole end of
economic activity. The world "consumption" will not here
be verbally defined;it is a primitive term in the theary.
To postulate itself is not.such a self-evident truth as
might appear at first sight: ' ‘ ‘ ‘ '

There is the "work to live" schaol 1in which

wants are treated as ends, and the "live to
work"™ school in which activities are treated
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as ends... One who (implicitly, perhaps)
takes the former position, like Alvin Hansen,
ig likely to regard existing wants as primary
and the consumer as ‘the dominant economic
entity. From thigs it is but a short step to
the {dea of stable consumption function and
from the stable consumption function to the
idea of stagnation. On the other hand,. one
who takes the latter viewpoint, like
Schumpeter, will conceive of activities ,és
~primary. The producer—innovater is the
dominant economic entity; innovation is  the .
prevailing theme, even though it may come in.
waves, and one arrives at a . theory of
economic development (Friedman, 1962, p.12).

This divergence of point of: view has speclal
significance {n the theory of intertemporal choice, where
aonn schoal of thought has 1L thet saving or- accumulation ls

nothing but deterred consumption ("save to live™) while the
other maintains that the accumulation 18 an object of
choice independent of consumption ("live to save™). The
main theoretical development * here accepts the
.consumption—oriented viewpoint, the traditional 1I1ine of
economic theory, though certainly all the complexities of
human motivation are not fully represented thereby.

2.1.2.2.2.1. The Consumption-Utility Function

For pairs of commodities purchased on a pafticular
marketing date, the first-order condition given by (2.54)
become : ‘

£q; ¢ P« ¢
— .- ) N (Jyk
quc Ps s ' (t =

= 1,000a,0) (2.55)
.1’0000;0,'1')

The consumer equates the rate of commodity substitution
hetween every point of commodities purchased on a single .
marketing date to their simple price ratio... The
interperiod substitution trates are independent of the
interest rates. Thus, with regard to purchases  on each
marketing date t, the consumér satisfies the first-order’
conditions for single—period utility maximization, with the
expection of the single period budget congtraint. The
consumer’'s optimization problem can be separated into two
partg: ’ ’ :

1. The selection of optimal values for his total

consumption  expenditures on the various
marketing dates, and
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2. The selection of optimal commadity
combinations corresponding to the planned
expenditures on each marketing date.

Once the first problem has been solved, the consumer can
solve the second by formulating T independent single—periad
problems with the optimal total consumption expenditures
serving as single—period budget constraints (Henderson and
‘Quandt, 1958, p.234; Malinvaud, 1972, bp. 234) .,

Define C. as the consumer’s total _expenditure for
commodities on the (t)th marketing date.

Ce = £ Pyeqye (t=1,...,T) (2.56)

=1

The utility function (2.42), together with (2.58) and the
(n-1)T' independent equations of (2.55), forms a gsystem of
(nT+1) equations Iin (nT+T+1) variables; U, qg;¢ (J=1,...,n)
(t=1,...,T), and C, (t=1,...,T). Generally, nT of these
equations can be utilized to eliminate the qs¢ (s), and the
consumer's utility function can be expressed as a function
of his consumption expenditures:

U= U(Ci,yene,CesenerCr)d (2.57)
The utility function has the following properties: U 1is
twice-differentiable; U is increasing. That is
UiyUa,...,Us are positive and therefore there 12 na

satiation; U 'is strictly quasi-concave,

,"Ug‘ ng. e e s's o 4 e er U:
Ug; U22 L S NN Uzr Uz
. . . . .| >0 (2.58)
Uy, Urz eeeeeees Ugy Uy
U, Uz P § 0

that is, indifference curves are strictly convex to the
origin, . or the marginal rate of substitution 1s strictly
diminishing (Kogiku, 1971, p.238). .

Since '(2.57) is constructed on the assumption that (2.55)
is satisfied, it gives the maximum value of utility
corresponding to each consumption expenditure pattern. The
consumer’s time-substitution rate:
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gcv Ut.
- = (t,T = 1,...,T (2.59)
€C,. U, ’ ' ’

is the rate at which consumption expenditure on the (1)th
marketing date must be increased to compensate. for a
reduction of consumption expenditure on the (t)th in order
to leave the consumer’s satisfaction level wunchanged. No
generality is lost by limiting attention to the cases for
which 7 > t. The above rate is defined as the consumer’s
rate of time preference for consumption in period t rather
than period 7 and is denoted by &.,:

sC,
@t‘v =

1 (t,1 = 1,...,T)y (15t (2.60)
§C,

The consumer'’s rates of time preference may be negative for
some consumptions time patterns, i.e., he may willing to
sacrifice a lira’s worth of consumption in period t in
order to secure less than a lira’s worth in a later period.:
The consumer’s subjective rates of time preference  are
derived from his consumption-utility function and depend an
the levels of his congsumption expenditures. They are
independent of the market rates of interest and 'his
borrowing and lending opportunities.

\ In some cases we will use the terms "subjective
discount factor® and "personal rate of discount" ingtead of
"rate of time preference"” since these three terms are used
as same meanings in the literature (See Varian [1878];
Malinvaud [19721; Miller [1978]; Tobin [19761, Modigliani
[18861, and Hirshleifer [18701). - '

2.1.2.2.2,2, The Consumptibn Plan: An Intertemporal
Dptimizing Model of Consumption

The basic ‘postulate of the theory Is that 1t 1s
consumption that yields Satisfaction. ‘“The objects of
choice that wunderlie the savings decision must be
cohsumptbon both now and in the future. Obviously, a full
characterization of this choice problem would have us
considering the - time  path of consumption over an
individual’s planning horizon, a horizon which might well
be as long as his lifetime.

~ The consumer’s utility maximization problem can now be
reformulated ‘using his consumption expenditures as
variables. . He wants to maximize the level of his
consumption-utility function, U=U(C,,Ca,...,Cty.00, Cr3,
subject to his lifetime budget constraint. From the
function
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. 3 - )
‘U' = U(C],Cz,..-,Cg,n..,Cy) + QN (Y ~-Cy) (1+€, ) (2.61)

t =1

gsome authorsg, such as Carlino [1982], Evansg [1983]L
Bernanke (18851, Landsberger [1970], Weber [1971], and
White [19781, prefer the following form:

\\T ‘l
U(Cg,Cz,...,Cg,...,Cr) = ZU(Ct) (1+@)- ¢ (2.62)

t =1

or, in céntinuous form,

. T A . V .
} UIC(t)} e-#+ dt ' (2.63)
1 :

where & 1s subjective discounting factor.

There is no dlfference between (2.61), (2. 62) and (2.63) in
the meaning (Modigliani, 1975, p.6). .

GSelllng the partlal derlvalives of (2. 01) equal Lo zweros

1

EUe

_ = Uy - Q (1+€,,)°' = 0 (t = 1,...,T) (2.64)

SC.
guU* . o ~
— = L (Yy-C¢) (1+€5,)-% =0 © o (2.65)
£Q t=1 '

and
sC.’ (1+€, ¢ )" , |

- = - = (1"'6'1) (t,T = 1,0.&,1‘ - (2066) :
£§C, (1+€, 28

‘and substituting from (2.32) and (2.60),
Per = €¢q (L, 7 = 1,...,T) (1 > t) (2.67)

The consumer in this case adjust his subjective preference
to his market opportunities by equating his rate of time
preference (subjective discounting factor) between every
pair of perlods to the corresponding market rate of return
(interest rate). [If &., were less than €;,, the consumer
could " buy bonds and receive a premium greater than
‘necessary to maintain indifference. It €., were greater
than €.., he could increase his satisfaction by selling
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bonds and increasing his consumption in period t at the
expenge of consumption in period 1. Though ®.7 may be
rnegative for some consumption-expenditure patterns the
observed (optimum) values of $.. will always be positive if
the interest rates are positive (Bulmug, 1984, pp.64-5). -

It is usually assumed in actual observed situations
that the subjective discounting factors are In most cases
less than 1 and that most subjective interest rates are

-positive. This may result from the joint realization of
‘two assumptions and one particular circumstance. According
to the first ‘assumption, individuals show a systematlc
psychological preference for the present over the future;
this can be called "impatience". By this we mean that, if
the consumption plan involves the same quantities at all
dates for each good, then the increase in C,. to compensate
tor a decrease of one unit in C,,must be greater than 1.
This may be seen in Fig.2.2. Consider in partlcular the

case of a single good and two dates. The consumer's
indifference curves can be represented on a graph with Ci1
as abscissa and C;2 as ordinate. With respect to the-

particular vector C, the subjective discount’ factor @..
(for the second period) is determined by the tangent to the
indifference curve passing through C, as shown in Fi1g.2.2.
It follows from (2.59) that it is in fact the gradient of
the normal! to this tangent. The definition of the
subjective interesgst rate implies that the vector (1+€,,,1)
is coltinear with the vector (i, &..) and is therefore
parallel to the normal at C. On Fig. 2.2., at any point on
the  line C;:=C;a2, the tangent to the indifference curve
would have a gradient whose absolute value is greater than
1. 'The second assumption is that the utility functions are
quasi-concave. 'The effect of this on the graph would be to
make the indifference curves concave upwards. Finally, the
consumption plang usually considered involve greater future
than present consumption. In the particular c¢case of
Fig.2.2. € would lie above the line C;,=C;2. The gradient
of the tangent to U, at C would then be greater than the
gradient of the tangent at the point of intersection with
the bisectar.. The subjective interest rate would be higher
at C than at this point of intersection, and therefore a
fortiori" would be greater than 1 (Malinvaud, 1972, pp.235-
36). , .

"Returning to the maximization of consumption utility
function, second-order conditions require that the
principal minors of the relevant bordered Hessian'
determinant alternate in sign: h ‘ \
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Figure 2.2

l U Uz -1 ’ I

t [P Uz 2 ’ “(1*6.2)" > 03

| -1 —(1+€, 5074 0

(2.68)

Us s U; 2 . U\g;’ : -1
Uz, Uz 2 : Uz s “(‘;1"'6:2)"
Us, Usz2 Uss ~(1+€, 371 <0
-1 S (14€,2 0" —(1+€, 570 )

From (2.68) it may be verified that the second-order
canditions imply that the rates of time preference be
decreasing. -

The two-perioad horizon case  can be  described
graphically. by giving a new interpretation to the
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conventional indifference curve dilagram (Sachs, . 1981,
p.-216). '

Let wus consider as an example a two-period case in which
the individual has an income stream Y,,Y: and wantg tao
maximize:

U = U(C,,Cg)’ (2.69)

subject to the borro&ing lending constraint

_ C: Y2
Cy, ¥+ ————— = ¥y t —_— ' (2.70)
(1+r) (1+r)

I't all income is consumed in period 1, total consumption
is equal to

Y,
Y, + (2.71)

{1l+r)

If, on the other hand, all income Is gaved In perlod 1,
total income available in period 2 ig

b
-~
B

Y7 + Y‘ (1+r) (2.
wr periovd 2 lncome plus income from period 1.

Theretore, assuming perfect capital markets and perfect
certainty we have (Timbrell, 1876, p.171).

Y2
C: £ Yy —m— - (2.73)
(1+r) ‘
and
Cz £ Yz + Y, (1l+r) (2.74)

We assume that consumer can either lend or borrow money at
the interest rate r. Thus, if his ‘income in period 1
greater than the value of goods and services he wants to
consume in that period, he can lend, that is, save. His
unspent income is: ' '

S; = Y‘ - C-; ! . (2.75)
By lending this amount, he will receive in period 2 an
amount equal to Ss (i+r), so that his consumption in period
2 can exceed his income by that amount, which is his period
2 dissaving, S; becomes: g
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Sz = -(14r) S, = Y, - Ca (2.76)

The minus sign enters equation (2.76) because the dissaving
in pericd 2 {s of the opposite sign to the saving in period
1, and (C2Yy. Dividing the expregsion for S, by that of S,
yields the trade-off between present and future consumption

S: S| ( 1"’[‘), YQ - ACQ
= - : = (2.77)
S| ' S; Y[ e C; '

Froem the right hand equélity in (2.77), by canceliné S.s
and multiplying through by (Y;-C;), we obtain

Yz - CQ = =(1+r) (Y| "Cg) (2.78)

This says that by reducing consumption in period 1 below

o
R YZ+(1+F)Y1

-
G

‘Figure 2.3

income by the amount S,=Y,-C,, the consumer can enjoy In
period 2 consumption in excess of income, C;-Y2, by the
amount (1+r)S;. In other words, the consumer can trade
from a Y;,Y: income . point in Fig. 2.3 to a C;,C:
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consumption point along a budget constraint that has a
slope ot —(i+r) (Branson, 1989, p.245).

The proof oﬂlthat the slope of the budged line is equal
to -(1+r) can be shown as fallows: For point A(Y.,Y2), the
slope will be equal to :

i

Y2 B
Slope = -
Yz A
lfiwe substitute the values of B and A, then we obtain a

formula for slope which is equal to

)

Y2 + (1+03Y: ~ Y2

Slope = —
Y
(1+r) Y,
= - .
= =~ (1+r)

Adguming that present consumptien 18 preferred to
future consumption, ceteris paribus, we can define an
individual’s personal valuation of consumption today.
compared with consumption tomorrow. This is' called
"subjective rate of discount"™, and it 1s defined as
follows: r '

N dC2 !
& = __.__...._.v‘ - -1 (2. 79)
dC,
[t is individual’s subjective rate of discount  that
determines ‘the shape of indifference curve between

consumption in period 1 and consumption in period 2. A
typical indifference curve has been drawn in Fig. 2.4, Here
the two goods in question are consumption in period i, 'C,,
and consumption in period 2, . Cz. At any point along the
indifference curve, U,, the slope, as measured by the slope
of- the tangent to that point, represents the marginal
(subjective) rate of substitution between present, C;, and
future, Cz, consumption, MRS,;. Considering the below:
equation: ' ‘ .

dCq

MRSi2 = —— (2.80)
dC,
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Figure 2.4

and using equation (2.79), we have $£=(dCp;/dC,)~-1. Then,
dCz /7dC, =1+8. '

But because the indifference curve has a negative slope

dc: :
= -(1+%) (2.81)

dC,

Therefore, the slope of the indifference curve U, in
Fig.2.4 1s -(1+8). The indifference curve has been drawn
convex to the origin, reflecting diminishing marginal
valuation of present . consumption in terms of future
consumption (Miller, 1978, p.137). '
Using the ©budget line in Fig.2.3 and indifference
curves such as in Fig.2.4, we can show the consumer’'s
optimum graphically. : .

From the individual’s utility function U=U(C,,Cz), we
can obtain a set of indifference curves that show the
points at which he is indifferent between additional
consumption in period 2 or period 1 at each _level af
utility. These curves are U,, U, and Us in Fig.2.5.
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Movement from U; to Uy, to Uy raises the individuatfé level
of utility. All points on or below the budget line in
Fig.2.5 are attainable. That isgs the individual may of any

loual in

Figure 2.5

either period up to the budget constraint. In order to
maximize utility, he will consume at a point on the budget
line where it is just tangent to an indifference curve such
as point B in Fig.2.5. At point B, the individual'sg
consumption pattern is C;, Cz. Since his income flow is
skewed toward period 2 (Y, is much greater than Y,), he
borrows C; -Y, in period 1 at interest rate r. In period 2,
he pays back Y3-C2=(1+r)(C,~<Y,). The consumer’s pattern af
. consumption, including present consumption Ciy ig
determined by the position of his budget line and the shape
of his indifference curves (Branson, 1989, pp.245-468). The
consumer’s 'optimum exist at point B. At this point, the
slope -of the budget line 1s equal to the slope of the
indifference curve, or -

—(1+p) = - (148) (2.82)
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Thus, a consumption optimum requires that r=%; the market
rate of interest (return) must equal to the subjective
discount factor. This can be proved as follows: Let the
consumer be constrained in the two periods by

C1 = Y; - S| (2.83

CQ = Ya +. (1‘*?)5‘ R (2.84)

where .S, repreéeﬁts consumer’s savings in period 1, and

(1+r)S, represents the value of hig savings after one
period.

To optimize, combine the constraints and from the

Lagrangean given as equation (2.85):
S = UtCy4Ca) - QICa - Yz - Y, (141) + Cy (1+1r)] (2.85)

At the optimum, for C,, and C, as choice variables, we have

£S5 ,
= U, - QCi+r) = O (2.86)
£C,y
£S5 ,
= U - 2 =0 (2.87)
£C.
and
£S |
= ¥Yg + Yy (il+r) = Cy(1l+r) - C2 = O (2.88)
£Q

Elimiﬁating Q between (2.86) and (2.87), we find that

u1 :
- = = -(1+r) . (2.89)
u2

'1f we combine (2.89) and (2.59), it results in =-(i+r)=-.
(1+3) (Fisher, 1985, p.55).

2.1.2.2.2.3, Substitution-and Income Effects

An intertemporal-decision-making of an individual about
consumption cannot be independent of interest rate since
the change in the interest rate affects all variables
related to consumption (Weber,1970,p.591). The effects of
a change 1in the rate of interest wupon the consumer’s
optimal consumption level can be geparated into income and
substitution effects. Assume that the consumer’'s horizon
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encompasses two periods. In order to determine the effects:
of change in the interest rate and 1income levels
differentiate the firgst—arder conditions (2.64-66) totaly
for T=2:

UlgdC; + U;deQ -0 =0

Uz dCy + UzgdCz | — (1“‘1“,)_‘ daR = Q (1'5'1‘;)'2 dr, )
o (2.90)
~dC, + (1+4r,;)" % dC; ~ 0 = —AdY;—(1+r,;3"t d¥Y;

- + (Ya-LC3) (L1+r,)"2% dr,

the array of coffecients on the left-hand side of (2.90) is
the same as the array for the last (and for T=2, the only),
bordered Hessian determinant of (2.68). Using Cramer's
rule to solve (2.90) for dC,

Dz
dC, = -Q (4+r,)"* ——— dr, + [-dY,-(14r,)1-¢ dY,
A D , (2.91)
. Di '
# (Yz-Cz) (1+ry)-2 dr,] :
D

where D is the bordered Hessian determinant and D:., is the
cofactor of the element In itsgs (t)th row and (r)th column.
Dividing (2.91) by dr,; and assuming that d¥,=dY,=0, -

£c, D2 D31
= Q(l+r,; )2 + (Yz~-Cz) (i+rp,)-3
Er, D D

(2.92)

let Y denote the present value of consumer’s income stream:
Y = Yy + Yy (L1+4r,)-8 ’ (2.93)

The rate of increase of C;, with respect to indrease,in the
present value of consumer's income stream can be derived
from (2.91). '

£C, £C, £C, D34
gY £Y, £Y2 D

A change bf/r. will alter the present values of consumer’s
income and consumption streams (Weber, 1970,p.421).

Consider those changes“of ry which are aqcompanléd by
changes in Cy, and C; such that the level of consumer’s
utility remains unchanged:

du = U;dc‘ +.Udez = 0 ) (2.95)

Since (2.65) requires that U;/Usz=(1+r,)-*, it follows that
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-dC, -(i+r,)~% dCy = O | (2.96)
and from (2.90) it follows that
~dY, - (14r,)-3d¥; + (¥;-C2)(1+r,)"2dr, = 0 (2.97)

Substituting into (2.91)

£C, | D21
= ~Q(1+r; )2 (2.98)
8!‘1 U D :
Substituting ~(Y-Cs ) (14p )3 =(Y-Ca ) (L+p,)" 2, which

follows from the budget constraint, and using (2.82) and
(2.94), (2.90) may be written as '

£C, £C,

=

8!‘1 SI‘\

 sc,
— + (Yl ‘C]) (1"’!’3)"1‘ - —
u ) 8Y I

(2;99)

. the total effect of a change in the rate of interest is the
sum of a substitution and income effect. The income effect
equals the rate of change of congumption expenditure with
respect. to an increase 1in the present wvalue of the
congumer’'s Income stream weighted by his bond holdings
multiplied by 'a discount factor. The sign of  the
substitution ‘effect is easily determined. From the first-
order conditions Q>0. Evaluating Da,,

l Uz 2 -1 .
Day = - | = (1+4r)-2 > O (2.100)
I ~(1+4r, )" 0 :

Therefore the substitution effect with respect to C; in
(2.92) is negative. The substitution effect with respect to
Cz is

£C, " Dax
, _ = -Q(l¥r, )2 (2.101)
: 81‘1 U D

Since D;2=-1<0, the substitution effect with respect to Ci
is positive. Although an increase of income may cause a
reduction in the purchases of a particular commodity, it is
difficult to imagine a situation in which an increase of
income will cause a reduction in the aggregate consumption
expenditure. One can assume that (£C,/8Y)r, 1ls ponsitive for
all except the most extraordinary cases. If this is .true,
the direction of the income effect is determined by the
sign of the consumer’s bond position (Y,-C,) (Henderson and
Quandt, 1958, pp. 239-40).
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To further the analysis, let (i+r)-t'=p, is just the "price"
of consumption in the second period and Y is the present
value of consumer’s lifetime wealth. If we reformulate
(2.70) as . .

Ca

Cy + = Y (2.102)

1+r

then we can write Slutsky equatlions:

£C, SC.I &C, ,
= f— — Cz (2.103)
"gp sp |U sY !
'Substilution Income
effect effect,
SCz lC2 géz N
= My C S (2.104)
sp sp (U SY
An increase in p (decrease in the rate of interest) leads
to an increase first-period consumption through the
substitution effect, (In a two-good model ' the  c¢cross

substitution effects are positive, but a decrease through
the income effect, gsince the individual i3 a net lender and
therefore worse off (and S§C/8Y>0 by assumption). The net
effect is therefore ambiguous. On the other hand, for Ca,.
assuming normality, the income and substitution effects
both work in the direction of reduciné consumption
{Atkinson and Stiglitz, 1987, p.74); Samuelson, 1966,
p.225). '

In Figs. 2.6 and 2.7, the substitution effect of a rise
in p is represented by Q—P’, and it can be seen to depend
on the curvature of the indifference curve.

It is convenient to characterize this in terms of the
elasticity of substitution: - ~

d log (C,/Cy) ‘
a = , _ (2.1085)
d log (1+r) u

This 1is the percentage change in the ratio C2/C, as (1+r);
the glope of the budget constraint, changes along the
indifference curve. Thus Fig. 2.6 shows a relatively low
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Figure 2.6
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Figure 2.7
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elasticity, with the ratio C,/C, changing little despite a
big change in the slope. The extreme in that direction is
the case zero elasticity, were the indifference curves are
L-shaped. Fig. 2.7 shows a relatively high elasticity, and
the limit is the case where the indifference curves are
straight lines (Rossi, 1988, pPp. 105-7; Atkinson and
Stiglitz, 1987, p.74).

In this model we can derive a simple expression
relating the effect on first-period consumption to the
income (in other term, wealth) elasticity of consumption
and the elasticity of substitution. Expanding (2.105), and
uaing the defination of p = (1+r)-*, '

log C, € log C, :
o = ‘ ' _ (2.106)
S log p ’ -§ log P ‘U
but '
Ca |
== i 0 (2.107)>
log P l 8.log P IU
Hence, substituting in (2.108)
§ log Cy | P C2
-] _ = o = 8o o (2,108)
£ log p ‘U Ci + pCa

where s is the saving rate. Subsiltuting into (2.103)

& iog C, . .
' e = B~ &) (2.109)
L log p

where & is the income elasticity of first—period
caonsumption (Y/C; «§C, /8Y). o

Whether saving increase or decrease with the net rate - of

return depends therefore on the relative magnitude of the -
elagticity of substitution and the income elasticity ‘of

consumption. Thus, if the indifference curves are

homothetic, sgo #=1, the effect depends simply on whether

the elasticity of substitution between consumption early {n

life and later in life is greater or less than unity.. In

the Cobb—DougIas case, with '

U= « log C; + (l—x) log Cs (2.110)

first~-period consumption is independent of the rate of
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interest, since o=¢=1, Note that this implies that
‘expenditure on second-period consumption. (pC;) is constant,
as we would expect for the Cobb-Douglas function (Atkinson
and Stiglitz, 1987, pp.75-6; Carlino, 1982, pp.232-34), If
we consider CES case, the above implication does not hold.
In CES case, utility fuiction may be written as

Ut=17/9s = Ct-170 4 Cot-t/s (2.111)
and
Y

G = ¢ - ' (2.112)
[1+(t+p)"-1 ]

(1+r)* C, (2.113)

C2 =
Finally, consider the effect of a change in the interest
rate. In particular, a rise in the interest rate will
increagse OB’'and decrease 0B In Flg. 2.8, the former heling

an income adjustment and the latter a wealth adjustment on
the budget line. Thus BB’ rotates to a steeper slope In the
event of a :

Figure 2.8
a rise in the interest rate. The new line, however, goedg

through point F in Fig.2.8, as represented by the dashed
line, in which case we cannot assert,that»the new optimum
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(which may be at point G or at point H) produces a higher
or lower first—period consumption (C;). Only when we know
the magnitudes of the various effect can we say in which
direction the effect will go. Thus, normally, an increase
in income or wealth (when Y changes) can be expected to
produce a positive effect on consumption, but a change in
the interest rate is generally ambiguous because it changes
wealth and future income. These propositions state the the
gole of interest rate is thereby seen to be basically an
empirical one (Fisher, 1985,pp. 56-57). We will expand this
discussion further, in the next chapter.

2.1.2.2.3, Multiperiod Consumption Model When Capital
MarketS‘are Ilmperfect

So far, it was implicitly assumed that capital markets
are perfectly competitive. .In this section, we relax this
" assumption and generalize the analysis to the case in whiah
capital markets are imperfect. Multiperiod consumption
model with capital market imperfection generally discussed
in Atkinson and Stiglitz [18871, Tobin [18711, Flemming
[19751, Hirshleifer [19701, and Jaffee and Russell [19781.

The model considered to date does not allow borrowing
since the individual has no source of income in the second
period. Suppose now that the individual has wage income Wt
in perliod t. This means that the individual could set C,
greater than W1 by borrowing. The Slutzky equation become.

£Ct £Ct £Ct
= _ - (Ca-u2) —
Ep <p 'U &R

(2.114)

where RAshows'indlvidual's total resource available at time
t—the income effect depends simply on the difference
'between consumption and wage income in the second period,
The kinked budget constraint in Fig. 2.9 illustrates the
capital market imperfection: Borrowing exceed lending
rates. This situation is a typical capital market
imperfection. The effect of this imperfection is likely to
be that people cluster at the kink. '

Suppose, for example, that the individuals differ in their
rates of time preference. The lending and borrowing rates
are ry and re, respectively, and that we consider the
. isoelastic utility function (Where §* is the rate of time
preference). :
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Ut-87¢ = G, 0-t7e & ______ Cat-tice (2.115)

(148°)

so that

Ca i1+r o

= : (2.1186)
C, 1+8'|

As may be seen . from Fig. 2.9, as we consider larger values
of o, the chosen point moves down towards the kink, and
there is a critical value, §*,, where

1+r, o W2
~ ______l S (2.117)
1+8*, l ) W,

There is a further critical value defined by the borrowing
rate ’ i

If+ry |o W2 :
— = _ (2.118)
1+8=, l W,

where §*:>8*;. There is then a range of S1<8<£8§2 such that
people have zero saving. It is of c¢course quite possible
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that the borrowing rate becomes effectively 1nfin1te‘a£
some point—where there are some constraints on borrowing
(Atkinson and Stiglitz, 1987, pp.82-3). :

2:3.2:2. 4, Multiperiod Consumption Model! Under Ungergaihtx

Before proceeding further with the implications of the
‘multiperiod consumption model, 1t is necessary to denote
brief attention to one conceivably important element that
it has been negliected so far, namely, the phenomenon of
uncertainty. ‘ .

In his classical work, The Theory of Interest, Irving
Fisher argued that income risk (uncertainty .about future
non-capital income) reduces the rate of time preference and
hence 'decreases current consumption: "This tendency is
expressed in term 'to lay up for a rainy day’'. The greater
the risk of rainy days in the future, the greater 1is the
impulse to provide for them at the expense of the present".
The problem of uncertainty was mainly discussed in Bassman,
_Molina and Slottje (19831, Dreze and Modigliani [1872],
Hanoch [19771, Kreps and Porteus [19781, Leland (19781,
Menezes and Duten [198781, Merton [19691, Merton [19711,
Miller [19741, Miller (197681, Mirman [18711, Modigli@ni
{19741, Modigliani and Brumberg [1954]1, Modigliani and
Brumberg [1879), Samuelson [19691, Sandmo {19701, Selden
{19781, and Zeldes [1989]1 in details.

It may be simply noted, at this point, that the
presence of uncertainty might be expected to glve rige two
additional motivates for saving, thereby consumption:

{. The precautionary motive, 1i.e, the desire to
acéumulate assets through saving to . meet
possible emergencies whase occurrence, nature,
and timing cannot be perfectly foreseen. Such
emergencies might take the form of a temporary
fall "in income blow the planned level or of
temporary consumption requirements over and
above the anticipated level. In both cases the
achlevement of the optimum consumption level
might depend on the avallability of previously
acquired assets.,

2. As a resuli of the presence of uncertainty, it

is necessary, or at least.cheaper, to have an
equity 1in certain kinds of assets before an
individual can receive services from them.

These assets are consumer's durable goods. |If
there were no uncertainty, a person could borrow
the whole sum necessary to purchase . the assetg
(the debt canceling the increase in real asset
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holdings), and pay of the loans as the assets
Aare consumed. In the real world, however, the
uncertainty as to the individual’s ability to
pay forces the individual to hold at least a
partial equity in these assets (Modigliani and
Brumberg, 1954, pp.388-89). :

Intuitively, one would expect that the introduction of
uncertainty in the future would  alter the optimal -
consumption decision which would prevail if the future were
known with certainty. In fact some important cases have
been discussed in the literature. Hador and Russell
£1974]1, Phelps 119621, and Stignum [1974] show, using a
linear production function, that for some utility functions
the optimal initial consumption i{in the random case
decreases tor all values of initial wealth as compared with
the ‘initial consumption in the deterministic case. Hence
it seems, from these examples, that two divergent forces
are at work: The first is the desire to consume more
inftially as a hedge against the uncertain future. The
second force is the desire to consume less Initially so as
to increase the future consumption prospects. The relative
strength of each of those forces, as implied by the utility
function, 1s the key to the relationship between random
consumption and deterministic consumption (Mirman, 18714,
p.179).

The above discussion can be represented in a formal
model. This model 'is a modification of Menezes and Auten
{19781, In the model, an individual'’s preference for
certain and uncertain consumption bundles, the latter being
lotteries with consumption bundles ,as outcomes, is
examined. Let C,,Cz2>0 individual'’s wutility Tfunction ls
U(C,,Cz). Now a special type of temporal risk in which
current consumption is sure but future consumption 1is a
‘random variable can be defined. Let %, be a random variable
such that ‘ ' '

' 1
Pi{z, = +h} = Pl{zy = —h} = . (2.119)
2

where h>0 denotes the alze aof the gamble. Let (C,;,Ci2) be
some sure consumption bundle. The risk (C,,,C,z2+2zy? is a
(Ca13Cuazath) or the consumption bundle (C.(,C.z2-h), - each
with probability one~half. This risk is denoted by La,z,.
The holder of La, 2z, Is guaranteed present consumption in
the amount C,, but future consumption will be either C,z+h

or C.2-h with equal probability. The expected utility of

La,z, is
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: 1.
E UCas ,Caat2zp) = s TULCL1,Caz2+h)+U(Cy, ,Cag~h) ] (2.120)
2

While the utility of itgs expected value is U(C,,,C.z2) since
the expected value of La,z, is (Cos,Caa) (Menezes and
Auten, 1978, pp.253-54).

‘Let the set of sgure consumption bundles defined by
U(C, ,C, =Y denoted by '

I = {(Cy,C2)t ULC;,Cz) = U} (2.1210)

‘The assumptions about preferences guarantee that the graph
of 1indifference curve 1, is strictly convex as shown in
Fig. 2.10. Let Ca=(C,.5,Caz2) and Cb=(Cs;,Chz2) be any pair
of points on | such that C.,;<Cs;. By definition Ca and Cb
are sure consumption bundles equal to expected value of .the
risk:

Lay2Zn = (CayCaatZn) 7 (2.122)
Le,2Zn = (Coy,Coatzpn) (2.123)
We are 1interested In the nature of an individual's

preference between (2.122) and (2.123) given his
indifference to the sure options Ca and Cb. The hypothesis
about an individual'®s preferences between such risks can be
formally stated as:

E U(Cay,Caatzn) 2> E U(Chy,Coat+2n) (2.124)

for all (C.,,Cu2) and (Cui, Cuz) such that

UCCa1yCa2) = U(Cyy,Coz) = U - (2.125)
and such that
Cas < Cos (2.128)

We now show that preference property (2.124)-(2.126) 1s
equivalent to the hypothesis that income risk decreases the
marginal rate of time preference. To demonstrate this at an
intuitive level, let ‘ :

Jo. = {(C,y,Ca)EU(C, ,Ca+zy) = EU(Cyy,Caz*2n)} (2.127)

represent the set of risk (C,,C;+2z,) which are indifferent
to La,zn. Geometrically, J. is an indifference curve under
-the uncertainty since its graph is the locus of expected
values of risks (C,,Cz+2,), which have the same expected.
utility as L., 2zZn. Juy defined analogousily, gives a set of
risks indifferent to L¢,2zn. By definition,(C.;,C.2) is on
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both | and J, while (Cyy,Ca2) i8 on both | and Ju. Since by

Figure 2.10

hypothesis (2.124), the expected utility of any risk
indifferent to L.,2z, is greater than that of any risk
indifferent to Liu,2Zn. "Therefore, as illustrated 1in
Fig.2.10, J. is everywhere above J, and -both curves.
intersect | from below. This means that at each point.on 1|
the corresponding J curve ig flatter than | at that point.
Stated differently, the effect of uncertainty 1g to "twilat®
the Indifference curves In a counterdokwige direction, .In
othdr words, the rate of time preference 1ls lower under
uncereainty than under certainty. Denote the rate of time
preferences under certainty and under uncertainty,
respectively by ) .

, U, (C¢,Cz) -
R(C; ,Cz) = . R (2.128)
Uz (Cy,C2) ‘

EU; (C, s Catzn)

Rzs (Cy,C2) = (2.128)

EUz (Cy , Cz +2Zn )

R and Rz. are the absolute values of the slopes of the |
and J curves at the point (C,,C;). It has been shown the
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uncertainty redudes the rate of time preference (Menezes
and Auten, 1978, pp. 254-55). :

in an important article Yaari [19761 shows that in the
long run decision about concumption under certainity and
under uncertainty will end Iin the same result.

Congider .a consumer unit with an n-period planning
horizon. Suppose that the unit expects with certainty to
earn an ‘amount Y; in the first period, Yz in the second,
and so an up to the (n)th period, in which earnings will be
Yoo Finally assume that the consumer unit can borrow and
lend freely at a zero rate. of interest and that its rate of
subjective discount ig also zero. Then, under a lifetime
wealth constraint, it is optimal to set the consumption
level in each period equal to:

(Y: + Yz +vueat Yo
Ce = ‘ (2.130)

n

Now consider a sequence of consumer allocation problems of
this sort, with the number of planning periods, n, becoming
very large. If, as n—>®, the quantity (Y,,Yz2+.....4Ys)/n,
i.e., avarage earnings, tends to some real number, s8ay ,
then optimal consumption will also tend to as n—>®. Now,
let us leave the world of certainty and consider the case
where future earnings are random. Specially, let us assume

that Yi,¥2,¥s9000 is a sequence of independent,
identically distributed random variables,’ whose common
distribution has mean . Then, by the law of large nqmbers,

the sample mean

(Y1 +¥Yz *eeeot yo)

=
]

(2.131)
n ) .

tends to almost surely. This means, roughly speaking, that
the consumer knows with virtual certainty that, no matter
how future earnings might evolve, they will, in the long
run, average out to a rate of per period. Therefore, |{t
seems reasonable to expect that, as n—>« the oaptimal
consumption level will tend to u (Yaari, 1976, p.202).

A great deal of recent regearch and tests have been

consentrated on multiperiod consumption model under
uncertainty. One of the most important sources of.
uncertainty facing individuals is . that of inceome,

especially, of labor income. Yet, closed—form déecision
rules for optimal consumption in the presence of uncertain
income have not in general been derived. [t seems strange
‘that so much theoretical and empirical work has been done
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studying consumption and yet we do not even know what the
optimal level of consumption or sensivity of ‘consumption to
income should in most very simple settings.

2.1.2.2.5. Other Considerations in Multiperiod
Consumption Model

Despite the multiperiod consumption model was extended
in some aspects iIin the above analyses, it.-is still not
complete. In the analyses to the date, we have disregarded
the individual’s money holdihg, bequest motive, and the
etfectsg of tax on the individual's consumptlon decliasion.

First, the analysig will be extended as to 1include
individual's money holding. It will be convenient to
characterize money, the medium of exchange , by a number of
some what unrealistic, ldealized properties:

1. Money is a more counter, and does not consist of
objects themselves desirable or usaful faor
nonmonetary (productive or consumptive)

" purposes., |

2. Individuals and other private economic agents do
not produce or create money.

3. Money can be stored costlessly over time.

4. Money does not bear interest-l.e., 1t does not
yield any increment over time to its holder.

As an admittedly imperfect approximation, the first
approach (actually, the standard one in the literature of
monetary theory) will be adopted . here: It is postulated
that money is a peculiar commodity, such that people derive
utility merely from holding it. The property af money that
- yields this benefit is called "liquidity", +the measure of
which 1s the "real value" of the money held—-its command
over nonmonetary commodities (Hirshleifer, 1970, p.135). If
there 1is single monetary commodity M and a homogeneous
nonmonetary commodity or "good"™ X, then at time 't real
cash—holding or liquidity is measured by M¢{/p:*. Here p.*
is the price of Cy in terms of M;—i.e., the price level at -
time t. In the below two—period analysis we label p;* as
p* and neveéer use p;* since p;" can be assumed 1.

Within the two-—period paradigm of choice, the "monetary
rate of interest™ r*, is defined as ‘

1

P* F — (2.132)
1+re
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(2.132) can be  {interpreted as the price of next year's
money Iin terms of this year's money. The corresponding real
-rate of interest (what was calied in previous sections the
rate of interest) lg defines as

1
P & —— (2.133)
(1+r)

The exchange ratio between future monetary value and
current monetary value, dM;/dM,=1+r*, can then be expressed
in terms of the real rate of interest and the price levels
at t=1 and t=2:

1 + re = p=(l+r) (2.134)

This equation says in effect, that the market ratioc of
effective today between future and current monetary units
must equal to the market ratio between future and current
claims when each c¢lass of claims 1Is multiplied by its
respective price level. :

The household or individual utflity function for
two~period model may written as follows:

U = ULy, Cmy Ma,Ma) (2. 135)

where My &and M, show money holdings (money balances) at
time 1 and 2. The introduction of M. into the utility
function is an approach which has been followed by a number
of economists for treating the services of money. Among
them,Dixit and Goldman (19701, Douglas [19681], Mussa
(19671, Patinkin [19651, Samuelson [1947), and Sidrauski
{19671 can be mentioned. Many economists have been highly
critical of this approach, in particular,  Tobin [18611.
This approach is adopted primarily because of ' the lack of a
workable alternative. '

(2.135) may be written in the continuous form as follows:
. w .
U = } (Ce , M) exp (-$t) dt (2.138)
0 . .
where & is the rate of time preference.

The budget constraint for (2.135) may be written iés
follows: '
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) pCa ro*M, "'ﬂa pYa "Mz
C: + - + — - = Y, + +_ M* o+
l+r= L+p» i+r= i1+r*

(2.137)

where M* is the individual’s or household’s excess supply
of money. In (2.137) the right—hand side can be regarded as
the “"sources"™ of wealth, and the left hand side as the
"uses" of wealth. The conditions for an individual optimum,
obtained by the usual maximizing procedure, are given In
equations (2.138)-(2.140),

£Cq ’ l4+r=

= - (2.138)
£C, |U p"
&M, 1+r"»

e i (2.139)
SCt U r*
M, .

= -1 (2.140)
"§Ca U ‘

As shown in equation (2.134), the expression on the
right-hand side of the equation (2.138) is also equal to
—(1+r), where ¢r ig the real rate of interest. This 1s of
course, the game result as that obtained earlier for
"money less™ models. It would be wrong to infer,  however,
that the introduction of money-holding leaves unchanged the
time—preference decision as among dated real consumption,-
since &§C;/8&C, |U will in general have been effected by the
amount of real cash balances held as well as of C; and Ca
conmumed. An asymmetry between the aptimality eonditiaona -
governing present and future money-holding stand out’
clearly in the equations (2.139) and (2.140). Since real
money-holding at time 2, M;/p*, reppesents sacrifice of an
equal amount of real consumption C;, the individual optimum
must be where the marginal rate of substitution between the
two real claims is unity. But, while real money holding at
time. 1, involves aproximately a corresponding sacrifice of
Ci, there 'is additional effects to consider. The time-1
money—holdings 1s carried over to t=2, making possible
increased consumption (or money-holding) at the latter
date; when this effect is taken into account at the initial
t=1 decision, the individual realizes that be need not
sacrifice consumption C, wunit—for-unit to hold liquidity
M. The equivalent C, sacrifice per unit of real liquidity
ig in fact r*/(i+r*)-which can be Interpreted as the C,
consumption implicit in the "interest foregone”™, r*/p*,
.discounted by the real rate of interest (MRS between .C, and
Cz2) on the right-hand side of the equation (2.138)
(Hirshleifer, 1970, pp.144-45; Mussa, 1976, pp.38-42).
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A graphical interpretation of the determination of C,
and M. by the conditions (2.138)-(2.140) is given in Figs.
2.11 and 2.12. In Fig. 2.11 consumption C is plotted on
the horizontal axis and the real money balance M are
plotted on the vertical axis., Combinations of C and M which
yield various constant level of utility are shown by the
indifference curves labeled U,,U;, and U3. The Engel curve,
iabeled E2*,, shows the combinations of C and M for which
equation (2.141) is satisfied for the given value of &*,.

SU/EM
_— = (2.141)
. 8U/&C

This equation says that the values . of C and M must be
chosen s0 that the marginal rate of substitution between
the services of cash balances and the flow of consumption
(§U/SMI/(8U/8C), is equal to the marginal cost of holding

mouney &, Provided bhoth € and M "normal gooda" In Lhe
utility function, the Engel curve will be upward slopping.
-as shown In the diagram. In Fig. 2.12, the curve labeled

SU/SClif. shows the marginal utility of consumption as a
function of the level of total expenditures on current
goods an services 2, subject tu the condition that (2.141)
is =satisfied, i.e., subject to the condition that these
expenditures are optimally divided between commodity
consumption and consumption of the services of cash
balances.

An increase in the given value of &". rotates the engel
curve of Fig.2.11 in a counterclockwise direction and
shifts the SU/&C|®8*:. curve of Fig. 2.12 wupward (Mugsa,
1976, p.66). The determination of C. and M, by the use of
Fig. 2.11. and Fig. 2.12 proceeds as follows. First,
determine the Engel 'curve in Fig. 2.11 and the marginal
utility of expenditure curve in Fig.2.12 which corresponds:
to the exogenously given value of &*,. Second, in Fig.
2.12 determine the value of Z which equates the marginal
utility of expenditure §U/EC|&E*,, with given wvalue of .
marginal utility of consumption, Q.. Third, using this
value of Z¢ as the intercept along the horizontal axis of
Fig. 2.11, construct a budged line with slope of 1/8*,.
This budget line shows the combinations of € and M for
which total expenditures are equal to the optimal level
determined in Fig. 2.12. Fourth, determine the point at
which the constructed budget:  line intersects the Engel
curve. This point determines the optimal decizion of total
expenditures between commodity consumption and purchases of
services of cash balances: this point determines the
optimal values of C and M. *
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Despite the model has been modified as. to include’
money--holding, the effect of monetary policy has not been
consldered. There ls growing literature 'on this subjest
such as: Barro and Graossman [1971), Cukerman (19721,
Duganky and Kalman [18741, Fischer (19701, Hubbard and Judd
{18861, Mertaon (18701, Pigsarides (19781, Scheinkman and
Weiss (19861, Tobin [1971, 19721, Zeldes (18881, and
Zellner, Huang and Chau [1965]1. These other aspects of the
‘money-~holding will be evaluated in the next chapter.

First the multiperiod-—consumption model was extended as
to include money. Now, secondly, it will be extended as to
includg effect of taxatign.

Indeed, there is wide range of literature on the
effects of tax. Atkinson and Stiglitz (19871, Barro
(19781, and Tobin [1871,19721 discuss the effects of
taxation in an extensive range. Aschaur (19851, Balanchard
{1985), Haque (19881, Frenkel and Razin (19881, and Rossi
19881, consider the tax affects combining with fiscal
policy. Seidman [19831, and Drazen [1978] extended the
model with effects of different taxes discussed in Blinder
[198iJ, Boskin [19781, Evans [19831, Summerg [19811, and
Taubman [18781, ' C .

An important element of the economic environment which
effects consumption decision is taxation policy. All of
the income streams, both property or labor, are after-tax
disposable incomes. Agsume that, there are an income tax
at the rate t, and an expenditure tax at the rate t. being
equal in all periods. Then budget constraint can be written
as:

Cz Yz .
Ci + ———— = (Y, + ) (1-t,)
1+p ‘ 1+y¢
(2.142)
‘Cz . Lo
- (Cy + (1-t.)
1+r

Equilibrium point; ‘'Ez, after the taxes is shown 1in Fig.
2.13. :

A proportional tax on expenditure, or equivalently»an
income (or wage) tax, shifts the budget constraint inwards
to a position parallel to the pre—tax constraint. ‘

The difference between the expenditure tax and income
tax lies in the taxation of interest income, and it is .on
this that we concentrate. A proportional tax, 't,, on
interest income tilts the budget constraint around the
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point where no wealth is carried forward, and the effect

can be seen from the earlier analysis. The after—tax
interest is now r(i-t,) and hence:

1
p = (2.143)
1+p (1-t,)
The "price" of second period consumption theréfore

increases with the tax rate, for fixed r. Combining the tax
on interest income with one on wage incoms at rate t, ‘use
can see that savings are given by

(1-t,)Y - C, (2.144)

where Y is two—period-lifetime wealth. The change‘iin
savings with response to changes in ti and t, is

. £C, £C, £p
-Y dt, (1 — ) — dt, (2.145)
&M Sp £ty : ‘

where M=Y(1—t,). .Let us assume that the relative tax rates
are both positive and such that (i-t()/(1-t,) remains
unchanged as the tax rates very. This is clearly satisfied
for the income tax (ty=t,) and for a particular form of
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investment | income surcharge. ‘Dividing (2.145) by
dty/¢1-t,), which equals dt,/(1-t,), the change in C,
(savings) in response to an 1increase {n taxation 1is
positive (negative) if:

Cs

(1-t, )Y (1 -~ @) + s(o-#) C, (1-p) > O  (2.1486)

M

where (2.109) has been substituted and the fact that
§p/&ty =rp*was used. Dividing by Y(1-t,), and rearranging:

, 1 .
so(l~p)y + ——— > #l1+s(i-p)] (2.147)
i-s ’

This shows how response of change in consumption between
the period 1 and period 2 to the income tax depends on the
wealth elasticity of first—period consumption (#), the
elasticity of substitution (o), the savings rate (8), and
the price of second-period consumption. Where the wutility
function is Cobb-Douglas, o=¢=1, and saving is reduced
(for 8>0)-i.e., Ca is decreased. In the extreme
no-—-substitution case, where o=0, C, could rise, but only 1f
the wealth elasticity of first—period consumption 1is
gufficlently large (greater than the value 1/(1-g2%) ir
(p=0). If o>0, the required wealth elasticity would be
correspondingly greater (Aschaur, 1985, pp.117-19; Atkinson
and Stiglitz, 1987, pp.77-8).

The effect of interest income taxation depends on
whether interest paid can be set against tax. If there is
deductibility, taxation of interest income works just like
a fall in r, and those to the right of Q in Fig. 2.14 there
is a pogitive wealth effect, tending to increagse C; (the
dashed line). If there is no deductibility, then the budget
line becomes kinked— the heavy line in Fig. 2.14. Those
choosing to the right of Q such as Q", are unaffected by
the tax. Tax the effect of this is likely to be that peaple
cluster at the kink.

As - coming to the inheritance taxes, suppose that
inheritances (or gifts) are taxed at proportionate rate tg.’~
“In particular, the bequest from a member of generation i,
yields a net receipt to his descendant a mpember of
generation i+}, (1—-ty) times the bequest. Of course, the
tax recelpts must algso go sgomewhere. Suppose that thaese
receipts are transferred to members of generation {+1
(while old) in accordance with a rule that 1is independent
of the size of each individual’'s inheritance. Since an
individual’s contribution to general tax revenue will
typically be valued by him at less than an equal amount of
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own income, it is clear that an increase in tg will tend to
lower the amount of intergenerational transfers, hence the
consumption. In particular, the higher the value of tg, - the
less likely that a consumption due to begquest or gift
motive will be operative (Barro, 1974, p.1108).

A
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taxonnr

ductible

™~

~ .
)
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Eigure 2.14

Another point in taxation:-is that, while most economist
recognize the efficiency advantages in taxing consumption
rather than inconme, the general argument against - a
consumption tax has been that it is regressive because it
excludes interest income from the tax base. This analysis.
is correct 'as far as it goes, for interest income does
accrue disproportionately to the wealthy. However 1t
aoverlooks two basic points. First the rate structure may be
set differently under _a consumption tax; second, the
exemption of interest income from the tax base may decrease

the consumption. The net outcome, of course, depends upon .

the particulars of the two taxes being compared, The
differentlial effect on consumption between an income tax
and an equal yield expenditure tax is likely to be small
(Boskin, 1878, p.6).

Finally, we must consider the distinction between
permanent and temporary tax changes. Income gains and
losses from temporary taxes will eventually be  spent ' Jjust
like any other increment or decrement to lifetime
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resources: If less ig spent at first, then more will be
spent later. Thus if we want to inquire about the
effectiveness of temporary taxes, one must specify a time
horizon. Over a long enough run, they must be just as
effective as permanent ones. But there is a so-called zero
effect view, that consumers ignore the surtax and consume
as if it never happened (Blinder, 1981, p.29). Temporary
tax 1increases diminish wealth calculations very little and
will have weak or zero income effects. But some households
‘may be subject to liquidity constraints. If we stay within
the certalinty context, these constrained households will
react strongly to even temporary income changes. Thus the
aggregate marginal propensity to congsume (MPC) for a
temporary tax is a weighted average of the low MPCs of
unconstrained households and the high MPCs of constrained
ones. The -importance of this phenomenon is an empirical
question (Blinder, 1981, p.29; Tobin, 1971, p.179).

As a final extension the basic model will be modified to
include Iinheritance and straightforward representation of
the bequest motive. Multiperiod consumption model with
bequest and inheritance is a widening era in the study of
consumption and consumer theory in economics. Inheritance
and bequests are generally examined in Barro [19741,
Bl inder [198751, and Felstein [1974]. In specific,
inheritance 1is examined in details in Blinder [19731 and
Davies [18821]. Bequest are extensively examined 1in Abel
(19851, Blindser (19761, Burbidge ({19831, Drazen [18781,
Menchik and David (188631, and Seidman (19831]. Bequest and
inheritance combined 'with social security are discussed in
Felstein [1974, 19761, Wilcox [18861, and Williamson and
Jones [19811. An important part of the subject,
intergenerational transfers, is examined in Arthur and
McNicoll [18781, Blinder [198761, Goldberger [19891, and
Samuelson [1858]. All of the above aspects of the bequest
and inheritance with empirical impression is discussed in
Modigliani- [19881. ’

The earlier basic model can readily be modified to
include inheritance and a straight forward representation
of the bequest motive, where the person inherits I in
period 1 and leaves B as a bequest in period 2. Initially,
let us suppose that the individual derives utility directly
from B, so that he maximizes: .

U=uU¢C,,C2,B) . g (2.147)
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subject to the budget constraint
Ci + pCz + puB = Y + 1 (2.148)

where ps is the price of bequests including any tax on the
transfers of wealth (and hence may differ from p). Blinder
{19751 employed a model in continuous form. That {is,

T ’ ’
j Cie-rt + Bye-"* = Y + 1 (2.149)
0

where t is age, r is the rate of interest, T is the length
of life. Blinder assumes that consumption at each instant
proportional to | + Y, and the lifetime utllity function
must be the form:

u = e-pt dt + — — B,¢>0;b20 (2.150)

IT Cet-e . bBt‘-'
0 i-¢ 1-8

The maximization of (2.150) subject to (2.1498) is a
heuristic method of solution and optimal plan implicitly by
the following equations:

Coe%t where g = (r-pl/e (2,151)

Cg =
Co = m(r,p,&,T) [(Y+1)-Bye-rT1 (2.152)
By = (herT)t/8 (oo’ (2,153

where ®(«) is a known function. If there is no utility from
bequests, then the optimal By will be =zero for every
person, as is clear from (2.153). By (2.151) and (2.152),
then Co (and hence all Cy) will be proportional to (Y+I).
Specifically, Ci=mevst (Y+I]), If ¢=8, By is proportional to
Co. If 8, the elasticity of the marginal wutility of
bequest, .exceeds ¢, the elasticity of the marginal utility
of consumption, then consumption is luxury good, that is,
has a wealth elasticity greater than unity. Conversely, {if
¢>8, them bequest are the luxury good (Blinder, 1873,
PpP.448-50). -

How much does the bequest motive contribute to total
wealth? - Katlikoff and Summers (19811 have  correctly
pointed out that this issue is the really interesting one.
It has been further proposed measuring the impact of
bequests on total wealth by the elasticity of total wealth
with respect to the flow of bequest: that 1is, by the
percentage change in total wealth resulting from 1 percent
‘change in bequests’ flow. Thig elasticity, which may be
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labeled as the true measure of importance of bequests can
be written asg:

d(Y+1) B d(y+1) 1 .
€ = . = (2.154)
dB (Y+1) .dl (Y+1)
Here, the second equality follows fraom the consideration
that the stock of inherited wealth | is proportional to the
annual flow of B. The tirst equality, on the other hand,

shows that (given the flow of bequests) the true measure of
impaortance {s independent of how one chposes to define the
share, as must  be the case since the elasticity is, in
principte, an observable fact. The second equality brings
- to light a simple relation between the true measure of
importance and measure of the gshare of bequests.
Specifically, let I+ stand for a any stated measure of
aggregate wealth such as T*. Then the correspanding measure
of  the share [4/7(Y+]l) will be an upward biased measure of
importance 1f d(Y+1)/dl! is less than unity; it will be
downward biased In the opposite case. No measure of the
inherited wealth 1is likely to measure the desired
elasticity correctly for several reasons. In the first
place, when the economy is growing, the share of wealth
received by bequests must tend to underestimate the
contribution of bequest to wealth by not allowing for the
effect of accumulation earmarked for future bequests.
Second, there is reason to believe that d(Y+I1)/dl is not
uriity, however it is defined, gsimply because beneficiaries
of bequests will probably change their consumption by an
‘amount positive, but less than the full return on bequests
(Madigiiani, 1888, pp.32-33),

To further the analysis we Qill introduce Barro [1974]
mode | of consumer. Barro _wrote the utility funection for
- someone who cases about his heira as:

Uy = Uy (Cyty, €2,y Uiay) : (2.1558)

where Uy, C;*, C5? are utility and consumption when young
and old for generation i, and U¢s, is the attainable
utility level of the individual’s descendant (Barro, 1974,
p.1100). But there must be some discounting of U;.; for U,
to be bounded, that is for there to exist a sensible
optimization problem. Considering this fact Buiter [1979]
writes (2.155) as being additively separable in the
individual’s own consumption and his descendant’s utility
level: : '

Uy, = V(C*,Cy2) + Uy /(L4p) p > O (2.156)

where p is the discount rate applied to the utility level
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of the individual's immediate successors (Buiter, 1979,
p-418). 1f we assume that population grows at the rate of
n, #0 that & pergon has not heir but i1+n helrs. It s
appropriate to write the utility function of someone born
at | as '
t+n «© !1+n k ' 2

U(.ox = X V(Cgok,ngg) (2.157)
1*p kw0 1+pt R -

Uy = VI(Ci*,Ce2) +

The utility function in (2.157) is waell defined only 1if the
sum converges and therefore p>n is 'a necessary condition
for sensible results (Carmichael, 1882, p.205).

Children discount the wutility of their parents at P.
Consistency of the family's consumption plan requires,
however, that 1{f the utility of heirs is discounted at P
the utility of parents is "reverse-discounted at", that 1s,

1+n -3 0

U, = V(C“, Ci?2) + () Us-
i+p
(2.158)
1+n = ., 1 2 1+n .,
= V(C“,C‘a) + ( ) (Cg-],C;-g)"‘“ (’ ) U‘-z
1+p i+p

Since someone born at time 1 can effect only the wutility
level of his or her parents, U,., is exogenous at time 1. A
formulation of the utility function that permits analysis
of gifts as well as bequests is equation (2.159), in which
must exceed n: ’

® 1+n &« t 2
U, = & «( Y} V(Ciaw sy Cian) (2.159)

k=-3 1+p

Here, there will be either gifts from children to‘parents}
or bequests from parents to children, but not both (Buiter,
1979, p.421; Carmichael, 1982, p.205).

However, an individual’s budget constraint can be set
up with both gifts and bequest. Assuming individuals work
full time when young, and not at all when old, the budget
constraint for someone born at time i is given by

Cy? B, G‘.;(1+n) Bi-1
Ciet + Gy + + = Y, + + (2.160)
1"'?‘41 1‘*‘!‘(#} 1*"."‘ i+n

where G, 1is the gift from child to parent at theVBnd of
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period i. Solving (2.160) for C,?, substituting into
(2.159), and maximizing with respect to C;', G, and B; one
obtains:

EV/8C? ’

——— = lr.y (2.161)
EV/EC, 2 .
. 2
£V(Cy,Cu) Lrpwes ' 2 ‘ \
= () &V(Cuss,Cues)/8Cuas, k=1-1,1 (2.162)
£C.* 1+p '

Equatian (2.161) ifs the famliiiar condition  that, In
equilibrium, the sglope of an individuai’s indifference
curve should equal to the slope of his budget constraint.
Equation (2.162) states that, in equilibrium the
intergenerational MRS (C;1,C!';.), which discounts 1+1
utility at p, must equal to intertemporal price ratio,
1+r;., (Burbidge, 1983, pp.223-24). . ' :

Wealthy households which expect a substantial financial
inheritance rate in 1life when their parents die will
probably be reactors for much of thelir lives, Then, when
the 1inheritance 1is finally received, diminishing returns
will dissuade them from completely making up for lost time.
Therefore, capital-market imperfections will induce them to
consume less arid save more over their lifetimes. 0f course,
parents can ease these constraints by transferring wealth,
but this would simply shift the burdén of capital-market
constraints onto the parent generation as it sought to
,accumulate wealth at a much earlier age. Intergenerational
trangfers of human capital are no doubt much more important
quantitatively than are financial inheritances. Further,
they have the important characteristic that children must
receive them at relatively young ages if they are to do any
good. No mention has been made thus for of the number of
children. Suppose that people only allocate their own life
resources and that the utility functian is not necessarily
homothetic. The following function is sufficiently general
to illustrate the point:

1-8§ 1-8
Cc B o
Us e— + & : (2.163)
18 1-8
where C 1is own: consumption and B is the bequest.

Indifference curves are homothetic if and only if £=8, and
in this case the wealth elasticity of bequests 1is unity
(Biinder, 1976, p.89; Goldberger, 1889, p.506). Both of the
aforementioned motives, and most others suggest that the
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taste for bequests—the parameter & in the utility function=
would rise with the number of children. [If this is the
case, a slower population growth rate will lead to the
lower levels of bequest. However with fewer human beings
in which to invest, the conmposition of intergefherational
transfers should shift more from human form to financial
form, so financial bequests may not fall. Whether human or
financial wealth 1s the medium for intergenerational
transfers 1s important for macroeconomic reasons largely
because bequests in human  form wusually entail elther
congsumer expenditures in the national income accounting
(NIA), or withdrawls from the labor force, where as
financial bequests are left sheds insight on the wealth
elasticity. Due to finite capacity of human beings,

bequests in human form are subject to the law of
diminishing returns in that successive increments of
financial sacrifice by the parents lead to gsmaller and

smaller financial gains for the children. Financlal bequest
(F), by definition, cannot be subject to such diminishing

return. Optimal behavior then will lead decendents to make
all bequests in human form until the rate of return on
human capital (r) is reduced to the opportunity cost of
fundg, and there after to make all bequests in financial
form. This is illustrated in Fig. 2.15, where H* is the
critical level of human . wealth. Suppose we had data on

bequest, and their division between human and non-human
form, for a crosgs—section of families. What would we see?
Since, the point H* wvaries among families because of
differing discount rates, genetic endowments of human
capital, numbers of children, and other things, we might
observe smoothly concave and convex functions for human and
financial bequests respectively, as shown in Fig. 2.16. In
a word, the elasticity of financial bequests with resgpect
to total Dbequests - would exceed unity, so the wealth
elasticity of financial bequests would exceed the wealth
elasticity of total bequests. This 1s an important point
since all efforts to measure the wealth elasticity of
bequests have focused on financial bequests (Blinder, 1876,
p.80-1). .

The variable H is the amount expended by the parents in
order to augment the earnings capacity of their children.
This would include parental expenditures on food, clothing,
medical care, education, etc.  The average rate of return
vyielded from these investments 1is =n(H): a decreasing
function aof H.  parents will attempt to invest efficiently,
choosing expenditures that yield the highest rates of
return for their children. The division of parental
investments into the human and financial categories, on the
assumption that parents are indifferent between a lira af
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Figure 2.15

Figure 2.16
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labor - earnings or property income occurring to the
children, and the monotonicity assumption, make it possible
to predict the shape of the financial bequest function.
Human bequests initially  yield a higher refurn than
tinancial investments. However, as the amount expended on
a child increases the marginal rate of return =%, falls.
When the marginal rate of return on human bequests equals
the market return on financial assets, all subsequent
investments will be in the form of financial transfers
(Menchik and David, 1983, pp.673-74).

If it is assumed that child quality is a normal good,
which in this context implies that total transfers to
children at time t are monitonically increasing function of
parental resources (W=*):

’Ht + Fg = t(U'.) (2.164)
d t(W»,) .
> 0 (2.165)
dWe=

In figure 2,17, H and F are human and financial bequests, =
indicates +the varying marginal rate of return on human
. bequests, and r is the market return on financial capital.

Hraspawew asnapvpene

Figure 2.17
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Panel! (A) relates the marginal return on human bequests to
the amount invested. Parents would invest up to but not
greater than H* in human bequests,. since additional
invéstmgnts would yield less than r*, the return yielded by
financial transfers. All intergenerational transfers in
excess of H* will be In the financial form. Consequently,
the +transfer function will appear as presented in panel
(B, Human bequests will rise with parental resources, W*,
up. to H* and will then become flat. Beyond W**, financial
transfers become positive, giving us:

Fe = max [0, t(Ws,)~H*1 (2.166)

The formulattion of béequest motive given above is ad hoe,
and it can be argued that the model! should be derived from
more basic assumptions about preferences. Thus, U(C,,C:,B)
may capture the pasition of a person solely concerned with
the size of his estate, but may not allow for the case
where bequests are merely an instrument for achieving other
objectives. Recent work on the economics of family behavior
has emphasized the relationship between altruism, voluntary
transfers, and internal resource allocation. Altruism
mainly examined in Becker [1973, 1974a, 1974b, 19771
Bernhem and Stark [1988] and further discussed in Bevan
119741, Stiglitz (19781}, Hirshleifer (19771, Tul lock
(19771, and Bernheim, Shleifer and Summers [19851. Two
themes has emerged from this literature. First, since
alturists internalize externalities, families that contain
altruists should allocate resources efficiently. This
principle is most <clearly enunciated in Gary Becker’s
"Rotten Kid Theorem". Second, altruism increases the
benefits of group interaction. One consequences of this
principle is that one ought to discover altruistic linkages
between spouses.

It 12 now well-established that the first of these-
results is rather special. Allocative inefficiencies may
persist despite the existence of altruistically motivated
regource transfers (Bernheim and Stark, 1988, p.1034).

Altruistic models of bequest behavior mean that the
utility derived from bequests’ depends on the expected
circumstances of succeeding generations. Thus, parents have
to take a view as to the likely earning capacity/of their
children., Let assume that the wutility derived from the
lifetime ‘consumption of generation t may be written as
U* (Ct), where C is the present value of consumption at
birth. [If parents take account of the welfare of future
generations, applying a discount factor (1+8), then present
consumption is chosen by generation 1 to maximize
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The value of this maximand, V, may be written as a function
of lifetime income, Y+I*, of generation 1, ° and the
exogenous Income of subsequent generations. The latter is
assumed to be constant and equal to Y, and the rate of
interest 1s assumed similarly caonstant. The value of V 135
therefore, if we suppress the constant Y, simply a function
of I* (it is independent of time), and must satisfy the
following relationship:

1 . 1 1 1
V(I ) = max {(U*(C ) + VI(Y+1 ~ € ) (1+r)1} (2.168)
c: (1+8) -

The altruistic model takes to an extreme the representation
of individuals making decision by utility-maximizing
caleulus, and can be criticized as making quite unwarranted
assumptions about the extent of forward planning. Thus, for
many people bequests may be largely the product of change;
with an imperfect annuity market, peopls may leave
substantial estates if they die unexpectedly young.
Alternatively, bequests are governed more by class
expectations and attitudes, for example, heirs to large
fortunes inherit  also the desire to preserve-or
augment—their inheritance (Atkinson and Stiglitz, 1987,

p. 88)

2.1.2.3. Derivation of Consumption Functinn From Mgltigeried
Consumgtion Model

“So far, we have examined the consumer's decision making
about consumption on the basis of multiperiod consumption
model. The last point in the analysié is to show that how
can consumption function be derived from this model.

~ As an initial approach, assume that the household’s (or
consumer’s) utility function is

U = U(C,,Ca) (2.169)

The above utility function wiil be maximized éubject to
budget constraint.

1 ’ 1

Ciy + —mm—Cg & + — Y2 (2.170)
(1+r) (1+r)

The right-hand side of (2.170) is referred aé the present
value of the consumer wunit's total resources or total
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wealth (W'), and may be written as follows:

1
Wry = ¥, #+ e ¥ (2.174L)
(1+10)

Changes in Y, and Y that do not affect its wealth do
not effect . its consumption. To put it differently, it
appears: at first that we need to know +three things to
determine C,, namely, Ys,Y2, and r; in fact, we need to
know only two, a particular combination of Y,,Yz, and r;
itself. There are different combinations of Y, Y2, and r
that we could use; that is, different ways of collapsing
the three original variables 1into two (Friedman, 1957,
p.9). One way, suggested, is to take W', and r as the two
variables and to write the "consumption function" as

Ci = f (W,,r) (2.172)

The exact form of (2.172) will depend on the shape of
consumer's indifference curves. However, it is easy to see
from Fig.2.5 that as W', increases (W7, =0Y3 =Y, A in
Fig.2.5), than provided the slope of the budget line (and
hence the rate of interest) remains unchanged, both C, and
C: rise. Also if r rises with W', constant, then this
reduces the slope of the budget line and we have pure
gsubstitution effect with the consumer increasing future
consumption at the expense of current consumption.

Suppose it iIs now assumed that the slopes of all
indifference curves are identical along any straight line
passing through the origin, 1i.e., the marginal rate of
substitution of Cyefor C. depends only on the ratio C,/Ca
and not on the absolute sizes of C; and Cz—~formally this
means assumfng that the consumer’s utility function is
homogeneous of some positive degree  In both C, and Ca.
This assumption has unreasonable implication that if the
consumer received an extra money's worth of resources he
would allccate it between C; and Cz In exactly the same
proportions as he allocated his original resources. That
is, as W', g increased, with the 'rate of Interest
unchanged, the budget line wundergoes a parallel shift
outwards. Leaving the original C,/C; ratio unchanged no
matter what the absolute size of W',. The ratio C,/C.
will, however, depend on the rate of interest r and also on
the precise form of the consumer’s indifference map. The
constancy aof C,/C, for a given rate of interest means that
C: and C; are In fact constant proportions of W',, {i.e.,

Ci = £,u7, £, > 0 (2.173)

Cz = ng";, fz > 0 (2.174)



where the f's are independent of W', but dependent on the
interest rate and consumer tastes as represented by his
indifference map. (2.173) and (2.174) may be written in the
general form as follows:

Il

Ce = W', f >0 (2.175)

(2.175) 1is nothing but a consumption function. In (2.175)
Wre is the present value of current and future income at
time t, and is equal to: ’

Ye L
WT ¢ B )': [ ‘?. 176)
(l+r)*

This simply says that an individual's consumption in time t
is an increasing function of the pregent value of hils
income in +time t (Thomas, 1984, p.60; Branson, 1889,
pp.246-47), ' ‘

Let us consider an even more extreme situation where
the rate of interest 1is 2zero and where the consumer
exhiblts an absence of "time preference proper®™, The"
absence of such time preference implies that each
indifference curve\is symmetrical about the 45 line passing
through the origin as illustrated in Fig.2.18. This gimply
means that the consumer 1is indifferent betwsen, for
‘example, C,=80, C2=40 and C, =40, C;=80. ‘The zero interest
rate means that the slope of the budget . line is i, and
hence thax\ its pbint of tangency with any indifference
curve will]l always be on the 45 line. Thus €, always equal
to C2 no matter what the =zize of WT,, and the consumer undse
these conditions always consumes at the same rate in each
period. In Fig.2.18 C,=0A=0B=C;. We shall have reason to
refer back te this particular case later (Thomas, 1984,
p.60). ’ :

To derive the consumption function graphically, let us
asgsume that wutility can be represented as a function of
current consumption (C,) and the endowment left for the
next period (E.), thus:

U = uUcc,, Ez) (2.177)

The utility function (2.177) thus defined must he expected
to vary over an individual's lifetime as E;, stands as proxy
for consumption over a shortening future. However, it is
‘appropriate for the short—run analysis.

71



C

Figure 2.18

There is a budget constraint which is some function of E,,
the 1initial endowment (E,=A,+Y, where A, is the initial
holding of marketable assets and Y, is first period
income), and of H; the value at time 2 of future labor and
other income receipts. H; is fixed throughout, reflecting
completely inelastic expectations: Thus:

E. = Hz + (Ay + Y, _.Cg) (i+p) )
(2.178)

Hz + (E; - C.) (1+7r)

Now our purpose is to examine the relationship between C,
and Y; when utility is maximized subject to ‘the Dbudget
constraint. Fig.2.18 represents the perfect capital market
case in which the budget constraint is a straight line of
slope —(1+r), through the point (Ey,Hz). In this figure the
level of consumption corresponding to a given level of the
budget constraint is indicated by the abscissa of the point
of tangency of the constraint with an indifference curve,
while, as noted, the level of 1initial endowment |is
indicated by the abscissa of the point of intersection of
the budget constraint with H;Hz. Consumption, C,, can thus
be drawn as a function of E, (=A,+Y,) as in Fig.2.20: the
consumption function CC’ has a slope less than unity as
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Flgure 2.19 Figure 2.20

ldng as the expansion path (locus of tangencies) in
Fig.2.19 is positively and the budget constraint
negatively, inclined (Flemming, 1975, pp.161-62).

The above derivation of the consumption function has
some superiority in analyses af the different situations.
For instance, we can include the capital market
imperfections in this type derivation of the consumption
function. In Fig.2.21 the budget line reflects a divergence
between lending and borrowing rates of interest, the latter
being the higher: This ensures that it pays to sell assets
earning the low rate before borrowing at the high rate. The
divergence of two rates means that the single point, (E*,)
in Fig.2.19, at which no financial assets are held (Cy=E,;),
becomes an interval (E’E") in Fig.2.22; to this interval
there corresponds a section of the consumption function
(CC*) in Fig.2.22, over which the marginal propensity
consume is unity. ;

Finally, if no borrowing at all possible against H; the
situation is as in Figs. 2.23 and 2.24, where the marginal
prupensity to consume is unity up to an endovment E, bheyond
which it falls to the perfect capital market level
(Flemming, 1975, pp.162-63). :
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Before ending the chapter, we need- to say something
about the time path of consumption sinee it will be
reloerred In the next chapter.

For simplicity, let wus assume that the underlying
utility function 1is logarithmic, i.e., ’

Uc) = tn C (2.179)

This utility function has the usual properties that
marginal utility is positive, U’(C)=1/C, and diminishing in
consumption U"(C)=-1/C2. Second we will assume that the
utility function is additively separable over time. Third,
we assume that future utilities are discounted at the
subjective rate, @. These three assumptions give us the
particular specification as follows:

T In Cg
U= —————— (2.180)
b=t (1em)t

Under this specification consumer’s utility maximization
problem may be written in the form:

T in Cg
max L —m————— (2.181)
C¢ v (1l+a2)*

Subject to the constraint

o T Ye
: = L — (2.182)

s (1+p)t t=1 (i+r)*

LI e B

%

To solve this problem we may use the method of Lagrange
multipliers:

' T In C, T Y. T Ce. }
max L= ¢ —™ ™+ fl L —meH o—uru— L —-] (2.183)
C:T t=1 (lem)t t=1 (1l+p)? t=1 (1l+4r)t ’

The lagrenge multiplier I' is a positive constant that will
turn out to measure the marginal utility of an additional
unit of wealth. For solutien we set the first-—order
conditions as the below:
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gL 1

- - =0 (2.184)
§C, (o o
sL 1 1 T .

= . - = 0 (2.185)
SC; (1+2)t . CQ (t+0)t
SL 1 1 r

= . - = 0 (2.186)
&C. (Lra)’ Cy = (1+r)?
gL v Y. T Ce

=g — o — =0 . (2.187)

ST =1 (L+r)*  t=' (14r)*

First of all, let us compare time 1 consumption C, to time
t consumption. If we move the terms in I' to the right-hand
sides of (2.148) and (2.185), ‘and then divide equation

(2.184) by (2.185), we get

Ce
(2.188)

and in general for any two adjacent periods we would have

Ce i+ i+r
= , or Cy = (———) (2.189)
CQ;g 1+ 1*&

In generél (2.189) may be written as

UrC,) 1+a
= (2:190)
U'(Ce 1) l+r

In our partcular example, because U'(C)=1/C this ratio in
equation (2.190) is the 1inverse of Cy/Cy-;s in (2.189).
. Thus, the first—order conditions give the result that the
ratio of marginal wutilities of consumption in each two
adjacent periods_ovér time is equal to the ratio of the
market interest rate to the consumer discount ratse
(Branson, 1989, pp.248-50).

First of all, from (2.189) or (2.190) we see that
whether consumption rises or fall over time depends an
whether the market rate of return is larger or smaller than
the individual's discount rate, that 1s, whether r<za. From
the technical solutions we see that {f r>=2, the consumption
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path would be rising over time. This makwe sense, the market
interest rate r measures the return in additional saving,
where as the discount rate 2 gives the individual’s losgs
from waiting to consume. If r>2, it pays to save to consume
later:

-

Ct

Figure 2.25

If r<2, 1t pays to consume more now, less later. Thig gives
us the time profiles of consumption in this simple example
as shown in Fig.2.25. Each consumption path is constrained
by the period 1 present value defined as

T Ye
Wiy = & —— (2.191)
Fero(14r)t ~' ‘

The discounted integral of consumption from time 1 to T

cannot exceed W',; this 1is what the constraint says.
Therefore, a consumption path that begins high because r<e
must cross one that begins low because r>2. Their integrals
must equal to the same constraint. This is what is shown in
Fig.2.25. A remarkable impiication, which we will examine
more fully -in the discussion of ‘“rational expectations®
approach to the consumption function in the next chapter,
~is that if we know C¢.-;, we can predict C, from equation
(2.189), If the consumer is on an optimal consumption path
at time (t-1), using all the information he or she has
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about future income prospects, we can use C.., to predict
Ci. There is no need for other variables for forecasting,
because all theilr information i3 already In the C.-¢
decision. Finally, it should be intuitively clear that new
information about future incomes Y. would l1ift the entire
consumption path in Fig.2.25. Whether r is greater or less

than & for a given individual, an unexpected increase in
present wvalue in equation (2.189) would rise the C¢ In all
periods. This same point may be represented in discussing

the figure at the two—period case. The implication is that
current consumption can be stated in terms of W', since the
entire path depends on W',. This result can be obtained
from the first-order conditions (2.184)-(2.187) (Branson,
1989, pp.150-51).

To summarize, out of the first-order conditions for the
lifetime (1 to T) maximization problem, several results
have been obtained that will appear in various forms in the
specific theories of consumption ‘that we examine in the
next chapter.

1. The slope of the consumption path depends on
r relative to & (Fig.2.15), with any two
adjacent consumption related by equation
(2.189).

2. Along an optimal consumption path, Ci.y 1Is a
good predictor to C;.

3. Consumption at any time t is proportional to

the peresent value of future income W', at
that period, from equation (2.175),.
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'CHAPTER 111

THEORIES OF CONSUMPTION FUNCTION

In Chapter 11, we have examined the consumption behaviour
at the microeconomic level and showed how can a tonsumplon
function be derived from the micro level. In this chapter,
we will examine the consumption function Iin detalls. This
‘chapter traces that sequence. After we introduced basic
concepts and look at the background and the facts as they
were known around 1945, we examine the theories of the
consumption function-some of them finds their roots in the
microeconomic theory introduced in Chapter Il and others
that has no microeconomic foundations. Ve ‘introduce
empirical investigations about the consumption function
with the related theory which 1is currently under the
discussion.

3.1 INTRODUCTION

Economlists have long been Iinterested in the factors
determining the proportions in which a society divides its
Iincome between consumption and saving. In the past forty
years theoretical and empirical investigation of these
factors has been focused by the concept of the consumption
functlion, a Ilgt of the variables that influences
consumption together with the direction and magnitude of
their effects. Since, saving is by definition the
difference, poegitive or negative, between income and
consumption whether relationship are sgummarized 1In a
consumption function can equally well be gummarized 1in a
saving function. It is a matter of indifference whethear
attention is directed to the determinants of consumption or
to the determinants of saving; the results of one approach
can always be translated into the. other. '

Why have economists been interested in the division of
social income between consumption and saving? There are two
main reasons. (Tobin, 1968, p.358). The first 1is  the
importance of saving for accumulation of the wealth of
nations and for growth in their capacity to produce goods
and services. Broadly speaking, consumption useg productive

resources in the present, while saving enlarges the
regsources available for production and consumption in the
future, by increasing stocks of finished goods or

materials, productive plant and equipment, and claims of
foregoing countries. '

The second principal reason for concern with the
consumption function is an outgrowth of the Great
Depression of the 1930s, and of the revolutions in economic
thought and policy to which it led. An economy will not

79



produce at the rate which 1its manpower and capital
resources permit unless total effective demand for goods
and - services suffices to purchase its capacity or full
employment output. If private consumption demand falls
short of capacity output, the difference must be .made up by
non—consumption sgspending: private investment at home or
abroad, and government oxpenditure. It these resources af
demand do not absorb the saving which the economy would
perform at full employment, then output, employment, and
the use of industrial capacity will all fall short of their
full employment levels. The national propensity to save
will not be realized in additions to national wealth but
wasted in unemployment and idle capacity.

The study of the "aggregate consumption function™ is
one of the most important areas of macroeconomics, probably
because of the interest given to it by the emphasis on and
business cycle models of Keynes and the Keyneslans and in
the early growth models developed in the Keynesian
tradition. This long tradition has produced a good deal of
shifting about, as both technique and analysis havg firmed
up over the years. But it is interesting, nonetheless, that
the c¢lassic studies (e.g., Keynes's "General Theory"™)
contain many of the elements of our recent theory, without
many of the recent econometric refinements, to be sure.
Thus, there is a wuseful continuity to the consumption
literature; on the other hand there are also a considerable
number of provisional results, egpecially in the empirical
area, and much has been made provisional in recent years on
account ot the ™rational expectations" approach to the
traditional problems (Douglas, 1985, p.48).

The consumption function provides an excellent
illustration of a typical sequence in the development of
knowledge 1In economics. This sequence invglved first a
conceptual breakthrough by Keynes in 1836, after which it
was fairly obvious that a key relationship in macroeconomic
analysis for gome time to come would be the relationship
between income and consumer expenditure. The importance of
the relationship will be clear in the below analyses. The
secaoand step in the sequence involved the development of
statistical information about consumer behaviour and the
relationship among consumption, saving, and income. This
‘work reasonably complete by the end of World Ward II,
turned up interesting and seemingly contradictory fact: The
ratio of consumer expenditure to income varies inversely
with the level of both cyclically and accross famillies at
any glven time, but on aveage thiz ratio does not tend to
fall as income rises over a long period. The next step 1in
the sequence of research into the consumption function was
the development of more rigorous and elaborate theories
that could explain the facts. Three different theories were
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suggested by Duesenberry in 1940, Friedman in 1957, and a

series of papers by Ando, B}umberg. and Modigliiani
beginning {in the early 1950s. These theories have their
similarities and differences, and differ in their

implications for stabilization policy. The next step Iin the
sequence . which  began in the mid-1930s was further
statigstical testing of the theories and the 1inclusion of
statistically estimated consumption function in econometric
models of the economy (Branson, 1888, pp.239-40).

3.2, HISTORICAL BACKGROUND

The idea that consumption is a stable function of income
was given its first full and clear statement by J.M.
Keynes, in his "General Theory of Employment, Interest, and
Money" [1936]. It is easy, however, to find others what had
come close to stating the same idea earlier.

As Plgou [19521 points out, Alfred Marshall expressly
recognlzed the existunce of & relationship between
aggregate income and consumption, although admittedly 1in
the context of long—term growth, rather than short—term
fluctuation. Others, perhaps stating the idea of the latter
- context, nevertheless failed to recognize 1its crucial
relevance. However, J.M.Clark, in his "Strategic Factors in
Businegss Cycles™ (19341, not only specifically formulated
the idea in the context of income fluctuations, but was
quite clear as to its, relevance. Nevertheless, the
cansumption function i{s properly considered a Keynesian
invention, for it lies at the heart of Keynes' theoretical
system.

Keynes took it for granted that current consumption
expenditure is a highly dependable and stable function of
current income—~that "the amount of aggregate consumption
mainly depends on the amount of aggregate income (both
measured in terms of wage units)." He termed it a
"fundamental psycholaoglical rule of any modern community
that, when its real income 1is increased, it will not
increase its consumption by an equal absolute amount", and
stated somewhat less definitely that %Yas a rule,.... a
greater proportion of income... (ig8) saved as real Income
increases" (Keynes, 1936, p. 96-87). -

Keynes laid greatest stress on the above two assumptions
and these taken together constitute what is nowadays often
termed "Absolute Income Hypothesis"™ (AIH). In fact, only
these two assumptions are necessary for much of the
analysis (e.g., the familier multiplier process) 1in the
General Theory.

Theoretical interest stimulated empiriéal .work.
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Numerical consumption functions were estimated from two
kinds of data. First, economy—wide time serlies of
consumption and income for the peripod between the two world
wars. Lie along a function of the Kéynesian type; there are
even observations of negative private saving in the depths
of the Great Depression. Second, any cross—section survey
of household budgets appears to ¢onfirm the "“psychological

law" at a microeconomic level (Tobin, 1975, p.75). Both
sources of data seemed at first to confirm Keynes'’s
hypothusis., Current consumptlion wexpenditure was highly

correlated with incone, the marginal propensity to consume .
was less than unity, and the marginal propensity was less
than the average propensity to consume, so the percentage
nf income saved increased with income. But then a8 serious
conflict of evidence arose (Friedman, 1957, p.3).

Doubts began to arise about this simple form of the
consumption function when it was found that it functions
fitted to prewar U.S., data were used to forecast post—war
levels of consumer expenditure. These functions led to
serious wunderpredictions of such expenditure. A .good
illustration of this 1is provided by Davis [1952]. Such
underpredictions were clearly in consistent with a. stable
relationship between . income and consumption. First,
extrapolations of statistical consumption functions based
on prewar US data to potential post-war income levels
greatly under estimated the post-war propensity to consume.
These extrapolations led some analysts to pessimistic views
‘of post—war economics prospects in the U.S. which were 1in
the event quite unjustified. These extrapolations were
based elther on interwar time series, €.8., Simithies et
al. {19451 or on the Engel curves relating household
consumption and income in prewar budget studles, e.g.,
‘Cornfield et al. [19471. Second, when the work of Kuznets
{1942 and 1946) and Goldsmith [1955]1 made avallable data on
aggregate Income and consumption from the nineteenth
century onwards, it became clear that for the US at least,
as real income rose, the ' average propensity to consume
(APC) did not decline but remained relatively constant at
about 0.9, suggesting a long run consumption function which
was not only linear but possessed no intercept. Other
evidence from cross—sectional data produced at this time
(e.g., Brady and Friedman [19471) suggested that, while for
any given year a Keynesian type function could adequately
describe the data, if data from successive years were
employed. This function appeared to be shifting upwards
over time.

Recognition of these facts led a - number  of
investigators to formulate and test hypotheses which would
explain them-broadly speaking, hypothegses which would
reconcile the short—run or c¢yclical success of the
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Keynesian consumption function with its long-run or secular

failure in the studies of 18940s. Indeed, as early as 1943
Samuelson [1943] proposed a "ratchet" model: consumption
grows in the long-run roughly in proportion to income; but

during cyclical interruptions of long-run growth ,consumers
defend living standards already attained, and consequently
consumption follows a flatter (lower MPC) Keynesian path.
In independent but similar contributions, Duessenberry
({19481 and Modigliani [1949]1 formalized the ratchet idea
and tested it statistically, ‘making the APC depend
inversely on the ratio between current income and previous
peak income. This formalization has come to be known at the
"Relative Income Hypothesis™ (RIH). The RIH will be
discussed in details in the below. Brown [1952], proposed a
slight dedification, using previous peak consumption rather
than peak income.

The doubtg about the adequacy of the Keynesgian
consunption function ruised by the emprical evidence were
reintorced by the theoretical controversy about Keynes's
propudition that there is no automatlc force Iin a monetary
economy to assure the existence of a full-employment
equilibrium position (Friedman, 19857, p.5). A number of
writera, particularly Haberler [19411 and Pigou [19431,
demonsrated that this analytical proposition is invalid
expenditure 1{s taken to be a function not only of income
but also of wealth or, tu put it differently, 1f the
average prepensgsity to concume 1Is taken to depend in a
particular way on the ratio of wealth to income. This
dependence {8 required for the "Pigou effect". Thia
suggestion was widely accepted, not only because of 1ts
consistency with general economic theory, but also because
it seemed to offer a plausible explanation .for the high
ratio of consumption to income in the immediate post—war
period.

One empirical study, by William Hamburger [19551, finds
that the ratio of wealth to income i3 closly correleted
with the rate of consumption to incone, as judged by
aggregate time series data for the interwar and post-Warld

War [l period. Other studies, particularly Ackley [19511,
Katona -et.al. (19541, and Klein [19511 have used data ta
investigate the rate of particular kinds of wealth,

especlially liquid assets.

Friedman (19571 and Modigliani and Brumberg (19541 have
independent contributions offered an alternative
explanation of the same phenomena.

According tb Friedman®s "Permanent Income Hypothesis"

(PIH), the consumption of a household is proportional to
its "permanent income", l.e., the average income it expects
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to earn over its planning horizon. Friedman is not definlte
about either the factor of proportionality-—which might vary
with the household's stage in the life cycle, its wesalth
the interest rate and other variables-or about. the lenght
of planning horizon.

One factor which may have contributed to the growth of
permanent income 1ideas was recognition aof  the great
pervasiveness of the regression toward the mean phenomenon
(Mayer, 1872, p.22). Friedman and Kuznets (19451 had
demonsrated that the incomes of independent professions
showed a definite regression toward the mean, thus focusiné
the profession’s attention on income fluctuations. In
addition, the idea that consumption may depend, in part, on
the 1incomes of years other than the current year was
gaining more adherents; it was firmly embedded in the RIH
and, 'in addition, was used independently of that theory.
Finally, there was the very important fact that Kuznets had
shown that the APC had not fallen over time. While this
fact could, of course, be explained by the RIH, it probably
made most economists more receptive to a new approach to
the consumption function.

Accordingly, we find a number of economigsts iIin these
years stating PIH ideas. For example Kuznets [1943] wrote:
"The outlay of a family unit... during a given year
(month, week, etc.).. may well be affected by its income
over a much longer interval." Vickrey ([1847] suggested
that, due to the fluctuations of incomes, it would be
better in expenditure studies to classify families by total

expenditure levels rather than income. In his view: "The
usual figures on the concentration of savings greatly
overstate the savings of persons at the upper economic
levels and marginal propensily to consume flgures are
generally too low" (p.273). Brady and Friedman [1947]
wrote: "Inasmuch as the farm families are entirely in the

enterprenurial group, it is not unreasonable to assume that
the year to year fluctuations In the income of the
individual families are greater for farm than nonfarm
families. Expenditures and savings are without doubt
dependent upon the expectation of a continuation of a given
level of income®™ (p.262). Hanna (19481 suggested: "The
manner in which an individual’s or a family’s income
changes from year to year may have an important bearing
upon its economic behaviour®" (p.156).

Orle of the very important economists .contributing to
-the development of the PIH was Margaret Reld. Reild [18521,
distinguish clearly between permanent and measured income
as follows: "If expenditure curves were avallable fraom
classifications by what families regard as the permanent
companent of their incomes, it might be possible to isolate

84



forth short and long—~runs effects of income change....
Without a suitable measure of the permanent component of
income it is impossible to measure the effect aof income on
differences in expenditures among families at a given time
or their response to income change when it does occur."
(p.146-47). ‘ ’

Between 1952 and 1954 Richard Brumberg and Franco
Modigliani wrote two essays, "Utility Analysis and
Consumption Function: An Interpretation of Cross—Section
Data"™ 1[19541 and "Utility  Analysis and the Aggregate
Consumption Function: An Attempt at Integration"™ (Published
in 1979), 'which provide the basis for the so-called Life
Cycle Hypothesis (LCH). LCH breaks fundementally with the
measured income theories by going back, in a Fisherian
.manner, to the basic theory of consumer behaviour ag stated
by Modigliani (19861: "Our purpose was to show that all the
well establighed emprical regularities could be accounted
for in terms of rational, utility maximizing, consumer's
allocating optimally their resources to consumption aver
thelr li1fe, in the usprit of Irving Flaher [18301" (p,288)

Aécording to the LCH, the hypothesis of utility

maximization hag, all by itself, one very powerful
implication—the resources that a representative consumer
allocates to consumption at any age will depend only on his
l1fe resources (the present value of labor {income plus

bequests received, if any) and not all on income occurring
currently. When combined with the self-evident proposition
that the representative consumer chooses to consume at a
reasonable stable rate, close to his anticipated average
life consumption. This statement is common to LCH and to
Friedman's PIH which differs from LCH primarily Iin that it
models rational consumption and saving decision under the
simplifying assumption that 1life is indefinitely long
(Modigliani, 1986, p.229). :

More recently, Robert Hall [19781 has reformulated
consumption theory by adding the assumption of rational
expectations. Hall [1878) stated that "Optimization of the
part of consumers is shown to {mply that the marginal
utility of consumption evolves according to a random walk
with trend. To a reasonable approximation, consumption
itgself should evolve In the same way. In particular na
variable apart from current consumption should be of any
value in predicting future consumption. This implication is

tested with time series data... It is confirmed for real
disposable income, which has no pradictive( power for
consumption, but rejected for an index of stock prices."

(p.971) The paper concludes that the evidence supports a
modified version of life cycle—permanent income hypothesis.
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3.3. DEFINITION AND SOME BASIC CDNCEPTS'DF
" CONSUMPTION FUNCTION

Consumption function is the relationship between planned
consumption expenditures of households and their current
income. This relationship between consumption and income,
referred to as consumption function, can be simply
expressed as:

C = f£(Y) : (3.1)

where C is consumption expenditures and Y s disposable
income. The f(Y) means a "function of income".

Given the above consumption function we may define marginal
propensity to consume (MPC) as:; MPC is the change in
planned consumption expenditures divided by the change in
income. The MPC is expressed ast

. dC
MPC = ———— (3.2)
dY
Avérage propensity to consume (APC) is the ratio between
consumption expenditures and income. The APC is expressed
as:
C
APC = — (3.3)
; Y

Using (3.1), again, we may sSimply define the Iincome
elasticity of consumption as:

"dC Y
E’ = (304)
dy Cc

and the price elasticity of consumption may be expressed
as:

dc P
€ = (3.5)
dP c

where P is the price.

3.4. TYPES_OF CONSUMPTION FUNCTION

In the theory, two types of consumption function are
generally mentioned. First one stems from the distinction
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made between short-—run and long-run, and the second one is
due to distinction between individual and aggregate
behaviors.

3.4.1. Long-Run and Shortiﬂun Consumption Fdnctiogs

A short—run consumption function is a "nonproportional™
consumption function such as:

C =a + bY (3.6)
where
ac
MPC = = b (3.7
day
and
Cc a
APC = = + b (3.8)
Y Y ‘

This nonproportional consumption function is shown in Fig.
3.1.

The short—run consumption function that Keynes Iintroduced
shown in Fig.3.1 plots real consumer expenditure C against
real income Y. This function reflects the observation that
as incomes increase people tend to spend a decreasing
percentage of income, or conversely tend to save an
increasing percentage of income. The siope of a line from
the origin to a point on the consumption function gives the
APC, or C/Y ratio at that point. The alope of the.
consumption function itself is the MPC. Using (3.7) MPC=b.
From the graph it should be clear that the MPC ia less than.
the APC (i.e., MPC<APC)., 1f the ratio C/Y falls as income
rises, the ratio of the increment to C to the increment to
Y must be smaller than C/Y. Keynes saw . this as the
behavior of consumer expendi{ture in the short-run over the
duration of a business cycle. He reasoned that as income
falls relative to recent levels, people will protect
congsumption standards by not cutting consumption
proportionally to the drop in income, and, conversely, as
income rises, consumption will not rise proportionally
(Branson, 1989, pp.240--41). In the late 19303, empirical
studies using both cross—sectional and time series data
seemed to verify the above Keynesian short—run consumption
function. :
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Figure 3.1

‘It was. not long after this simple Keynesian
consumption function began to crumble. -When it was used to
predict post-World War Il aggregate expenditures for the US
economy, the forecast was high unemployment, while the
actual result was excessive demand, a high level of
employment, and inflation. Based on the above short—run
Keynesian consumption function, the forecagt serioualy
underestimated consumption expenditures (Miller and
Pulsinelli, 1986, p.230).

In 1846, Simon Kuznets publishgd a study on consumption
and saving behavior dating back to the Civil War for the
US. Kuznet's data pointed out two important things about
consumption behavior. First, it appeared that, on average,
over the long-run the ratio of consumer expenditure to
income, APC or C/Y, showed no downward trend so the
marginal propensity to consume equals the avarage
propensity to consume (MPC=APC) as income grew along trend.
This meant that, along trend, +the C=f(Y) function was a
straight line passing ‘through the origin, as shown |iIn
Fig.3.2. Second, Kuznet’s study suggested that years when
the C/Y ratio was below the long—run average occurred
during periods of economic slump. This meant that the C/Y
ratio wvaried 1inversely with income during cyclical
fluctuations, so that for the short—-period corresponding to
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a business cycle empirical studies would show consumption
as a function of income to have slope like that of the
short—run functions of Fig. 3.2. rather than the long-run
function (Branson, 1989, p.242).

long-run function:
C=hY: APC=MP

M

short-run function:
C=a+bY. APC>MPC

Figure 3.2

Summarizing, a long—run consumption function is a
"proportional"™ consumption functlion such as:

C = by (3.9)

The MPC for this function ig

dac
MPC = = b (3.10)
, ay -
 and the APC is S
c
APC = — = b (3.11)
Y : | |

It can readily be seen that for this type of consumption
function MPC = APC = bh.

Long—run consumption function with the corresponding
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sihort-run conaumption funaction 13 shown In Flyg. 3.2,

A It is 1important to be perfectly clear on this point
that consumption functions bhased on data collected for long
periods of time (lung—run consumption functions) differ
from short—run consumption functions in these observed
phenomena by the late 1940s:

t. The long—run consumption function indicates
a greater slope (MPC)-about 0.9 versus
about 0.75 for short—run functions.

2. Cross—sectional budget studies show C/Y
decreases as Y rises, s0 that in
cross—section of the population, MPC<APC.

3. Business c¢ycle, gor short—run, data show
that C/Y ratio 1s smaller than average
during boom periods and greater than
average during slumps, s€o that 1in the
short—run, as income fluctuates, MPC<APC.

4. The ‘long—run consumption functiaons show a
Zero vertical intercept, while the
short—run functions  tend to show a
positive wvertical intercept that 1is,
long—run consumption functions show a
constant APC as income rises, and
gshort—run functions show an APC- that
varies . inversely with income. Therefore,
as income grows along trend, MPC=APC  for
the long—run functions while MPC<APC for
the short—run functions.

3.4.2. Individual and Aggregate Congumption Functions

So far, we have merely discussed the consumption function at
the individual level, and we must now, pass on from this
microeconomic relation to a macro—economic formulation that
is amenable to estimation from aggregate date. This is the
problem of aggregation, and it is fair to say that it |is
usually handled by analogy. The consumption function
theories that we shall discuss below are as a rule
conceived in micro economic terms and subsequently applied
to macro-economic variables without much regard for the
aggregation involved., While we may set out quite plausible
conditions that justify the aggregate relation, it is just
eagy to think of conditions that would lead to an
alitogether different specification.

To reach an. aggregate consumption functlon from an
individual consumption, consumption expenditures and
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incomes are summed; Let us denote by an index i,
(i=1,...,n), each of n households which make a group of
households. Let Y. and C;:« be the disposable {income and
consumption, regpectively, of household I during period t.

We agsume that Y. and C,¢ are related. .
Suppose firast that the consumption function of each
household is linear, say:

Cie = a3 + byY(e (3.12)
where a, and b, are coetficients peculiar to household {.
To obtain aggregate consumption function from  (3.12)
aggregation is needed. The simplest form of aggregation is
summation. Adding (3.12) over all n households 1in the

economy we obtain:‘
L Cie = L ay *2b;Y‘. . (3.13)

Thus aggregate consumption depends an the incomes of the n
households. With the explanatory variable the model |is
linear (Malinvaud, 1980, p.135).

Now, although ECy¢ equals total consumpfion ‘this
equation does not amount to a simple relation betwaen

aggregate variables of the type readily amenable to
standard statistical analysis. For one thing we cannot
separate total income, EY ¢, from the composite term

Eb;Y.s. Moreover, unless we pretend that n is constant and
that the summation extends for all t over exactly the same
households, there is no reason why the aggregate parameters
should be at all stable (Cramer, 1871, p.176).

Same of these problems are solved 1If we make the
stringent assumption that all mwmicro-parameters, b;, are
identical (Theil, 1965, p.17) i.e.,

a; = a b, b for all i (3.14)
this leads to

an + b X Y;g (3.15)

n

E Coe

If we consider (3.15) as a stochastic equatlion and add
an error term aggregation will produce 'more complicated
problems. The aggregation problem will be discussed in
details later in terms of a stochastic model.
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3.4.3. Consumption Function With or Without
Consumer Durables

At the outset we must distinguish clearly between
purchases of. consumer durables and other consumptian.
Purchases of durables depend on prior stocks and can be
postponed or accumulated much more easily than other
consumer purchases. It is thus not surprising to find that
purchasing patterns tor durables are differenl from those
for other consumption (Evans, 1969, p.13). Any set of
natlional Income accounting definitions designed to separate
these categories of consumption must be somewhat arbitrary.
It is not immediately obviocus whether a man's overcoat or
an automobile is more durable. Although there 1{is little
hesitation about characterizing an automobile as a consumer
durable, all clothing 1is treated as a nondurable in the
most national income accounts. However, such "barderline"
ftems as overcoats account for a very small percentage of
consumption, so that their effect on empirical findings
should be negligible. = Unless specifically stated
otherwise, {n this chapter consumption function will refer
to consumption function of nondurables and services plus
the wuse value o0of the services rendered by durables.
Consumption of durables themselves are examined separately.

3.5. DETERMINANTS QF CONSUMPTION FUNCTION

There 1is little doubt that income plays a significant
role in determining consumption expenditures. Yet, like so
many economic variables, income must be precisely defined
before it can become operationally wuseful. This task |is
more difficult than it might appear.

The concept of real disposable income is relatively
straightforward and was used in our analyses. Even here,
however, it is necessary to elaborate: Is it current
digposable income that influences consumption, or does {t
take time for consumers to adjust to changing income
levels? 1If there are lags in the adjustment of consumption
to income, perhaps it would be better to write the
consumption function as follows:

Cq; = o + Bng + BzYQ-; + B;Yg.’z + Bqu-: * s e (3.16)

which shows that current consumption, C., depends upon
several different. income levels. The strenght of the
relation 1is given by the value of the 83, which are the
MPCs of the different income levels. More than likely, the
B8s are all different in this formulation and probably
decline in value the further they are from the current
period. In econometrics such a function 1is called a
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"distributed lag". Equation (3.16) recognizes that
consumers adjust their spending decisions only gradually as
they become accustomed to new income levels. For those
whose incomes fluctuate widely, the notion of an adjustment
period is tenable.  For those whose incomes are stable or
change very slowly, an adjustment period is irrelevant.
Naturally, much depends upon how the income period 1is
def ined. It makes a significant difference whether Y is
income per month, per quarter, or per year (Campagna, 1981,
p.42). Moving to the economy as a whole to aggregate Y and
C—there may well be a lag in the response of a community to
changes In income. But for a large portion of that
community, the lag is likely to be small or nonexistent.

In general, those who spend a large proportion of their
income on consumption will adjust to changes rapidly. In
SUm, although a lag ig llkely to occur, It does not appear
to be overly important, and the use of current disposable
income .as the main determinant of current consumption is
not unrealistic or unwarranted for simple models in the
ghort—run. : -

Some argue that disposable income is a poor choice asg a
means  of measuring the effect of income on consumption
since consumers do not base decisjons on it but on income
over which they have control. Thus, disposable income must
be reduced by the amount of contractual payments-—-rent, car
paymants and other fixed items in the household budget and
then the remainder related to consumption. This concept of
income, called "discretionary income", may useful in some
situations or for some purpose , but it does not appear to
affect . the case for wusing disposable income in the
consumptian function. Contractual payments sgtill represent
- consumption and can be adjusted over time..lt is better not
to distinguish among consumer goods -according income
concept (Campagna, 1881, p,42).

Among the main factors affecting consumption apart from
income, there, are wealth, digstribution of income and

wealth, ' interest rate, price changes, consumer credit,
liquid assets, stock of consumer durables, and the others
that may be classified as social, psychological,

demographic, and philosophical factors. These factors will
be examined within this chapter, but some points needs to
be indicated before going further on. ]

Observed differences among households in consumption
behavior are, of course, " attributable to a long list of

differences in their circumstances, habits, and
preferences. Some of these are, like income and wealth,
varliables whose inf luences the major interest of

economists. Others are like demographic characteristics,
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variables which can differ widely among househalds sven
though their distribution over the population changes only
very slowly. It is nonetheless important to measure thelr
effects, if only to disentangle them from the measurement
of the influence of variables more important in economic
fluctuations and economic policy. Considerable statistical
effort has been devoted "life cycle"™ varlables (age,
maritat status, family size and composition) and other
demographic characteristics (educational attaintment,
occupation, race, geographical location). A set of
variables of a different nature are the “psychologlcal®
onegs-attitudes, intentions, expectations, ' personality
attributes. Unlike demographic variables, the distribution
of some of these psychological variables in the population
may change radically in the short~run, in ways that can be
ascertained in our present state of knowledge only by new
surveys (Tobin, 1975, p.86). If household surveys are ta
contribute further to our understanding of the propensity
to consume and make possible more powerful tests of
competing theories, they will have to take a longer
perspective. To measure the effects of past and expected
levels of income and wealth, and of retirement, and hequest
uobjectives, It {3 necegsary to observe not only the ocurrent
gtatus . of households but their lifetime histories, plans,
wund wspirations,

3.6, THEDRlEgﬁDF CONSUMPTION FUNCTION

Four general theories currantly exist on the determinants
of total consumer spending i.e., consumption function: the
"absolute income  hypothesis®, the "relative income
hypothesig", the "permanent income hypothesis™, and the
"life .cycle hypothesis®™. Though radically different in
interpretation, they nevertheless  possess certain
properties in common. One such property is their purported
generality. Each has been used on time series as well ag an
cross-section data and to derive macro-as - well as-micro

relationship. Each was advanced originally 1in terms of
individual' behavior and then generalized to aggregate
behavior, sometimes with explicit recognition of the

aggregation problem, and, at other times largely ignoring it
on the appfirent presumption that nonlinearities ar
distributional effects are relatively unimportant. Each
hypothesis postulates a relationship between consumption
and income, though the concepts underlying these terms may
vary substantially. In other words, the primary concern 1is
to 1isonlate the influence of income, and occasionally of
wealth, on consumer's spending, holding constant the effect
of other possibly relevant, less important variables-age,
family composition, location of residence, education eto.
(Ferber, 1862, p.20). Each 1is the subject of wide
controversy, receiving support from some empirical studies
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but not from others. Finally, each, -‘when first presented
appears deceptively simple, at least in theory, but when it
comes to implementation, proponents of the same hypothesis
often disagree with each other on appropriate definitions
and approaches. This will become clear from a consideration
of each hypothesis in turn. ‘

3.6.1. The Absolute Income Hypothesis

Textbooks frequently attribute the absolute income
hypothegis to Keynes in the "General Theory™” and there |is
no doubt whatsoever that in that study he put forward a
very d9imple relation between income and consumption,
although there is also no doubt that he had much more than
that tn say on the consumption function-in particular in
believing that interest rates, prices, and wealth would
atfect aggregate consumption. Keynes was the first
economist to point out the importance of the consumption-
income relationship and to use it as the major building

biock in his macroeconomic analysis (Douglas, 1985, p. 49;
Ekelund and Delorme, 1987, p.353).
.L:57

As Is so frequently the case, a discussion of a modern
economic theory should start with the work of Irving
Fisher. Fisher [19301 described the factors causing
households to save in the context of a multiperiod model.
Two characteristics of Fisher's mode! relate it to the
modern wealth theories. One is Fisher’s explicit focus on
the rationality of saving deciaian. Fisher's household save
purposefully. This contrasts with the subsequent treatment
of saving by Keynes. Fisher's discussion of saving was more
or less brushed aside by the Keynesian revolution. To be
sure, in the "General Theory" Keynes did devote three pages
to a discussion of saving motives, but the main thrust of
Keynesian theory dealth with consumptiaon rather than with
saving. Hence, there 1s a tendency in the Keynesian
literature to treat saving as a residual rather than as
something to be explained by a multiperiod madel. And 1f
one focuses on consumption rather than on saving then one
iz much less likely to concern oneself with the problem of
the relevant +time period than 1f one focuses on saving.
This is so because the motives for consumption relate to
the current period. By stressing consumption rather than
saving, Keynes set the stage for ignoring the question of
the time period. Hence, economists tended to follow the
line of least resistance by using the unit of time in which’
the data happen to come-usually-a year (Mayer, 1872, p.18).

The consumption function, as 1t exist today, stemé from

the "fundamental psychological law"™ stated by Keynes that
"The fundamental psychological law, upon which we are
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entitled to depend with great confidence both a_priori from
our knowledge of human nature and from the detalled facts
of experience, is that men are disposed, as a rule and on
the average tc increase their consumption as thelr income
increases, but not by as much as the increase in thelr
income™ (Keynes, 1936, p.96). ‘

A simplified version of Keynes's theory of the
consumption function, known as the Absolute Income
Hypothesis (AIH), ls commonly summarized by the following
four propositions

(1) Real consumption is a "falirly stable" function
of real income, i.e., C=f(Y).

(i1) The MPC lies between 0 and 1, i.e.,
0<EC/8Y=MPCKL.
(iii) The MPC is less than the APC, i.e.,
EC/E8Y=MPC<APC=C/Y. .

(iv) The propoartion of income consumed decreases as

income rises, i.e., LECCrY)/8Y 10, This
proposition means that the income elasticity of
consumption lies between 0O and i, i.e.,

0<€1agC/8lagY=(Y/C)(EC/EY)K1.

The expression "fairly stable" was Indicative of the fact

that factors other than real income, €. g2. interest rates,
windfall changes in capital values, might also 1influence
real consumption but that in the Keynesian scheme of

things, the income variable was likely to be of overriding
lmportance (Thomas, 1984, p.53),.

The first three of Keynes's propositions can be
illugstrated with the linear consumption function:

C = « + BY | (3.17)

MPC corresponds to B8 in Eq.(3.17), so that the Proposition
ii is that 0<8<1. Keynes placed great importance on this
"fundamental psychological law". Since he felt 8 was less
than one, Keynes believed than increases in income toward
full employment would have to be accompanied by exogenous
increases in invegstment ta insure that demand would rise
enough to meet the higher level of income. If MPC were
greater than or equal to one, the nature of the multiplier,
(1/1-8), would endanger the stability of the system.

The third proposition ig that as income increases the
APC decreases. To understand the implication of this
proposition it is first ,.necessary to study the relatian
between marginal values and average values. The relation
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between MPC and APC can be illustrated with the linear
function. APC is C/Y and from (3.17)

C/Y = a/Y + B (3.18)
or .
APC = a/Y + MPC (3.19)

As Y increases, APC will decrease if and aonly if « 1is
positive. Thus, the third Keynesian proposition is
congistent with (3.17) if « ig positive. Note also that
APC=a/Y+MPC and that «/Y>0, therefore APC>MPC. This
relation between APC and MPC 18 quite important, for a
declining APC is the maln proposition challenged by
confrontation with empirical evidence (Wykoff, 1976,
p.82-83).

Figure 3.3 of the linear .consumption function can be
used to 1llustrate the relation betwéen MPC and APC. The
slope of the consumption line isg MPC. APC can be measured
at each point on the consumption line.

MPC =8 = slope

N

AB/OB = APC

0 B ¥
Figure 3.3.‘ )

The fourth proposition of the Keynesian hypothesis that
MPC declines as income increases, cannot be ‘illustrated
with the linear conhsumption function, because straight
lines have constant slopes. However, a relatively simple
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nonlinear function, a second-degree polynomial, may he
employed to 1illustrate Proposition ive. Consider the
following: ’

-

C = o + B;Y + BzY°; “>O, B; >0, Bz(O (3.20)

Mirc is | Inear function of Incoime und as income incoreasen
MPC declines., Figure 3.4 illustrates this consumption
function. Husby [1971]1 and Avralioglu [1976] empirically
estimated (3.20) from cross-sectional data. Estimated
function in these studies were generally meaningful except
some extreme cases.

Keynes believed MPC would tend to decline during a boom
and rise during slowdowns for two reasons. First, during a
boom as employment increases relative to available capital,

diminishing returns. to labor set in. Income to property,
relative to labor, increases. Keynes felt ‘that
entrepreneurs, whose relative share of lncome would rise,

tend to have a low marginal propensity to consume (Wykoff,
1976, p. 85).

C=a+p,Y +p,¥"
c*ug1:7(); J%a<:()

Figure 3.4

Consequently, aggregate MPC would decline during booms.
Second, during downturns in the cycle, transfer payments
are relatively high, and propensity to spend such Iincome by
employed and those on public relief would be high in
Keynes's view,
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In Eq (3.20), MPC can be obtained as follows:
MPC = ;B| + 2BQY N ' (3.21)

The MPC 1is declining function of Y since 4,>0, and 8.<0.
Keynes expilicitly assumed that the consumption of each
consumer 1is independent of the others (Duesenberry, 1852,
p.1). Depending upon this assumption aggregate consumption
function may be written as

LC =L a+ B X Yy + 82 X Y2, (3-22)

i=1 i=3 A= i =3

where i refers to consumer unit and n refers to number of
congumer unit. Let us write LC,=C and XY, =Y. In addition
LY ? may ‘derived from the variance of individual incomes
(a%) as follows:

1 7/
a2 = — (Y, - Y)?
n
1
& e— E(Yy?2 - nY¥Y?)
n
1 (LY, )2
F e——IlY{2 -~ —m—1]
n n
1 Y?
T — Z(Ygz - ’
n n
yz
LY?;, = ng? + (3.23)
n
substituting (3.23) into (3.22) gives
Y2
C=na + 8,Y + 83 (no? + ) (3.24)
n

To calculate the MPC from (3.24 Avralioglu [1976]1 assumed
that o* equal to Y? multiplied by a positive constant, say,
k. For simplicity we use the same assumption. Using this
assumption we may write:
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g? = k Y* (3.25)

substifuting expression into (3,24) glves

Y?
C = na + B;Y + Bz (nkY? + ). (3.26)
n ”
if we rearrange.
. 8a
C = na + 8,Y + (n*k + 1)Y? ) (3.27)
n
The MPC for (3.27) is given by
; s | |
MPC = 8, + 2 (n2k + 1)Y (3.28)
. - n

Since 8,<0, the MPC is a declining function of income. It
can be argued that Keynes' propositions were proved, now at
the aggregate level (Avralioglu, 1976, p.41-42).

Similarly, the proposition that APC>MPC can proved at the
aggregate level. In (3.27) the APC 1is

C no ) Bz
APC = = + B, +
Y Y n

(n?2k+1)Y (3.29)

Comparing (3.29) with (3.28) we may write:

c na B8, B8,
APC = = + 8, + (n2k+1)Y-8,-2 (n2k+1)Y
Y. Y n Y
na B, .
= - {(n?k+1)Y > O (3.30)
Y n ’ ’

The result of the (3.30) is positive since «>0, and B8:<0.

The microeconomics of the AIH was not spelled out by
Keynes in his book. But assumptions about household
behavior were implied. First, each household was assumed
to be rational and able to maximize utility subjlect to the
household’s Iincome constraint. Second; eaoh household
possessed complete information about the market. Finally,
each household made its cholce of goods and services
independently of every other households. Its is especially
important to remember with this last assumption that each

-
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household has its own that what one affect what another
household buys (Ekelund and Delorme, p.3%4). Household
behavior is not a social phenomenon. Thus, we say that
each household has a utility function which is independent
of every other household utility function.

Rationality of the consumer in the AIH was given
support by some economists later. Ackley (18611 sgtated
that "Keynes may also have seen i{intuitively that his
function 1is consistent with the behavior to rational
consumer of given tastes; . nevertheless, he failed to
provide any detailed a priori argument showing how the
behavior he described would necessarily follow from the
usual psychological assumptions which economists make.
However, numerous later economists have sought to derive
the consumption-income relationship from or integrate it
with the general analysis of consumer preference which
consgtitutes an important cornerstone of microeconomics."

(p.278)

Keynes espoused a "habit-persistence" version of the
theory which could be tested with a distributed lag of past
valueg of income. Consider the following quotation from
page 87 of the "General Theory". "For a man's habltual
standard of life usually has the first claim on his - income
and he is apt to save the difference which discovers itself
between his actual income and the expense of his habitual
standard; or, if he does adjust his expenditure to changes
in his income he will over short periods do so
imperfectly." Douglas [19851 argues that, without a doubt,
many of the tests which reject or support the simple AIH in
this vast literature do so not on behalf of Keynes himself
but on behalf of a simple textbook version of hig theory.
Keynes's consumption function is also likely to be "nan-
rational™ as is clear from the literature on rational
expectations (Douglas, 1985, p.51).

A typical estimated form of (3.19) wusing annual real
consumption and disposable 1income for the period 1929-40
was reported by Davis [19521:

Ce = 10.68 + 0.80 Y, + e., R? = 0.993 : (3.31)

A similar estimation was made by Ackley [10681) for the
period 1928-41. The estimated form was: '

Ci = 26.5 + 0.75 Y, + e,, R* = 0.898 (3.32)

These estimated equations appear to explain the data very
well and at the same time verifies conditions (1i), (111)
and (iv).
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) Further support for the Keynesian form of the
consumption function came from comparative studies of
family budgets. All four Keynesian propositiona about
consumption behavior are consistent with the budget study
evidence.

Despite this apparent confirmation of the AIH, the
emplirical consumption function such as (3.31) and (3,32)
run into varfous diffleculilles almomt lmmedlately J(Spanosg,
1989, p.156). The first problem was that when (3.31) was
used for prediction in the period 1946-50 it underpredicted
systematically (this was reported in Davis [19521). This
was Interpreted as a rejection of +the AlH ~atability
propositiaon (1), The second problem for the estimated
consumption functions (3.31) and (3.32) was raised by
Kuznets [19461. He argued that when the cyclical changes
in oconsumption and income are ignored their ratio appears
to be constant over long periods. Taking averages oaver
overlapping decades between 1869 and 1938 (in order to iron
out the ocyclical effects) he argued that expect for the
last decade the ratio (C/Y) appeared to be constant,
varying between 0.84 and 0.89. These findings taken at
face value contradicted the AIH underlying (3.19) in.so far
as the APC implied by the model is a decreasing functlion of
Y. A third problem was raised by studies using
cross—section data. The estimates of the MPC based on
cross—section data appeared to be invariably lower than the

time—series estimates. Moreover, there appeared to be "an
upward shift of the estimated consumption functions aver
time. In view of Kuznet's findings the cross-—section

evidence was taken to imply an apparent contradiction
between the long—run (time-series over lang time) and
short—run (cross-section and short time series) empirical
results. By the late 18408 and early 50s the above
problems were considered to be "stylized facts" to be
explained by further resgearch. In summary these were:

(1) AlH empirical consumption functlions were unstablé,
(ii) The APC was constant over long‘periods, .

(iii) Short-run consumption functions tended to confirm
the AlH but long-run estimates seemed to reject
it, and

(iv) Cross-section estimates of the MPC systematically
lower than time-series estimates, and appeared to
shift upwards over time.

The above four "gtylized facts" were sgstrongly

criticized by Spanos [1989)}, and Thomas (1989]. Spanos
[1989]1 argued that ".....the above interpretation af the
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empirical evidence is very misleading because the mmpiricél

models based on [(3,19)] are seriously misspecified
(statistically) and thus any conclusion based on such
models ware Invariable erroneous e wes . 0On cloger
examination the apparent paradoxes aof the -"styllized

history® turn out to be either erroneous Interpretations of
the evidence or they are easily explainable on statistical

ground. In a nutshell the argument 1ls that the textbook
methodology 1led to a search. for theory solutions to
problems largely statistical in nature." (p.151).

Furthermore, he claims that the wunderprediction foar the
post-war period can be easily explained as symptomatic of
the serious dynamic misspecification the early empirical
consumption functions suffered from. A Treappraisgal of
Kuznets findings, wusing the original data reveals that the
APC is not constant but growing steadily over the period in
question (Spanos, 1988, p.151).

Thomas [1989] peointed out that despite the existence of
surveys of early empirical studies of the consumptian
function, the stjfized higtory of the early econometrics of
the consumption function that has become a fashionable
feature aof many macroeconomic textbooks and survey articles
is far from the historical truth. While the simple
consumption function of equation (3.19) may have come to
dominate much of the egtimation in the 1950s and 60s, it
was nelther the first consumption function fitted nor the
dominant functional form used in the early econometrics of
the consumption function. I[f the wide variety of
consumption functions that were fitted from the ocutset is
taken asg evidence that equation (3.19) was not generally
accepted. It suggests that dissatisfaction wlth (3.18)
occurred much earlier than 13 suggested by the stylized
history. This stylized history is a travesty of what
actually happened and that the early work on the
consumption function was both much richer, in termg of the
insight into consumers behavior it produced and superior
econometrically to wmuch of the work that followed. The
early response to Keynes's theory of the 'conaumptiqn
function did not represent a sudden blossoming of applied
macroeconometrics, since nelther economists trained in
macroeconomic theory nor the relevant time series data were
generally avallable (Thomas, 1889, pp.131-32).

The Keynesian consumption function paradox rejected In
a recent study by Bunting [1989)., Bunting argued that
"the 'fact® of the consumption functlion paradox has bheen
little questioned since Friedman’s [1957] impressive review
of thirty years ago...When the functions are re—estimated
using old data, spending patterns still remain
gsignificantly different in the cross-section as compared to
long—run. However, these differences now seem more the
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‘result of statistical considerations than fundamenta'l
differences in economic behavior...For valid comparisons of
either marginal propensities or income elasticities, the
spending unit should be the same. Comparison should be on
the basis of household or aggregate spending, not. household
with aggregate gspending ... Important gpending
caharacteristics could be hidden by aggregation ar
regression coefficlents derived from relatively few
observations could be sensitive to grouping criteria."
(Bunting, 1989, pp.349-50).

Bunting [19891, first estimated a consumption function
using time series for 1928-82. The estimated function was:

C = 1.93 + 0.9311 Y (3.33)
(0.14) (105.34) Ney = 1.00

Here, Ncy is income elasticity. However, since the function
duweribuk  aggregate behavior, 1t cannoi be compared with
cross-gsectional results which involve family or household
behavior. To make a valid comparison Bunting converted the
time series data to a household basis by dividing both
annual consumption (C;) and income (Y;) by the number of
household (H;). The re-estimated function then becomes:

CH = 1549.6 + 0.8689 YH (3.34)

(2.39) (34.38) Neoy = 0.83

where CH = C,/H; and

YH = Y, /H,
In (3.34) MPC approaches to the MPC derivéd from cross-
sectional data earlier. The difference in Bunting's
estimates (3.33) and (3.34) is due to assumption that
transformation is linear. If the transformation is linear,

than conversion of the data from one form to another will
have no effect on the value of the estimated MPC. To
illugtrate the situation, let us use the formula:

var(a + b¥Y) = b? wvar(Y) (3.35)
This is also . true for covariances,
cov(a + bC,a + bY) = b? cov(C,Y) (3.36)

Since the slope of the regression of consumption on income
is given by

cov(C,Y)
MPC = (3.37)

var(Y)
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conversion of the aggregate data to a household basis will
yield the same MPCs only if the transformation is linear;
that ig, if

CH = a + bC and YH = a + bY . (3,38)
lf these conditions exist, then
cov(C,Y) b2 (CH, YH)

MPC = .= (3.39)
var(Y) b2 var(YH)

-

In the case of the different MPCs of (3.33) and‘ (3.34)
the differing MPCs indicate the transformation of C; to CH
and Y, to YH is not linear.

Bunting, also, claims that cross-sectional paradox of
low MPC is because of unequal group size praoblem. He first
estimated the consumption function with average income (YA)
and average consumptlion (CA) calculated by dividing each
group by its number of household. The equation was:

CA = 1035.9 + 0.7840 YA (3.40)
(6.53) (45.25) Ncy = 0.84

To solve the unequal group size problem Bunting, then,
excluded the lowest and highest income groups. The
resulting equation was:

CA = 1005.2 + 0.8028 YA (3.41)
(6.49) (39.62) Ncy = 0.86

When the equation is re-estimated using ungrouped data
set of 13.694 observations the c¢ross-sectional function
become:

CH = 796.04 + 0.8362 YH ‘ (3.42)
(32.07) (295,62) Necy = 0.87 o

.Depending: upon these results, Bunting argued that
empirical differences between cross-sectional and long-run
household gspending behavior virtually disappear (Bunting,
1989, p.335). Finally, Bunting has written that: "In

conclusion results pregsented...indicate that Keynes's
"fundamental law® 18 wvalid, that as a rule and on the
average households are disposed to increase their

consumption as their income increases, but not by as much
as Increase'in their income."

Arthur Smithies also attempted to reconcile short-run

consumption functions that show an inverse relationship
between the APC and real national income with Kuznets's
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data that show that in the long-run the APC is invariant to
real national incaome. Smithies (1945] argued that Keynes
was right. The APC does fall ags real national income
rises, other things constant. But other things are not
constant. Between 1869 and 1929 real national Iincome
quadrupled and would have caused the APC to decrease. But,
during that same period other changes (in wurbanization,
standard-of-living, and wealth) took place that would have
caused the APC to rise. In short, as real national income
rises the consumption function shifts upward sufficiently
to offset a decllinling APC; thlis theory ta called the
"consumption drift hypothesis"™ (Miller and Pusineili, 1986,
P- 248).

Congider Fig. 3.5, which ghows that the consumption
curve shifts upward at the same time that real national
income rises.

P g D A D D - D ) - -

[ o > s D - ap

ot s > o > - -

T —————
0 Y Yo Y3 Y
Figure 3.5

As real national income rises, the economy moves along &a
consumption function and the APC falls. However, the
urbanization effect, the standard-of-living effect, and the
wealth effect simultaneously shift the consumption curve
upward-increase the APC-by Just enough the offset the
decline in the APC. The net result 1is that, as real
national income rises from Y, to Y. to Ys;, the economy
moves from A to D to F, all points along a ray from the

\
108



origin that has a slope of 0.9, By coincidence, therefore
the consumption function appears to be C=0.9Y

Recently Neary and Stiglitz (19831 reconstructed the
Keynesian theory of consumption in terms of expectations.
This Post-Keynegian mode 1 analogous to the
multiperiod—consumption model discussed in Chapter I1. In
thigs model, the household sector’s wutility functiaon
(written in additive form) depends on consumption in each
period, C, and C2, and on the amount of real money balances
held at the and of the second period, M,/P;:

U = UCs) + a UCz) + T(Mz/Pa;TN,) (3.43)

The function 7(s) indirectly represents the utility derived
from consumption in all periods beyond the first two, and
80 depends on expectations of prices, incomes, and
constraint levels in those periods. Neary and Stiglitz
[1983] ‘agsumed that these expectations, denoted by the
vector I'y, are independent of all that happens in the first
-two periods, and may be treated as exogenous. In the
absence of any quantity consgstraints, maximization of (3,43)
is carried out subject only to the budget constraint:

P;Cy, + PaCz + Mz £ Y (3. 44)

where Y ig total income recelived In the first two periods.
Maximization of (3.43) subject to (3.44) leads to
unconstrained or national demand functions for current and
future consumption:

Ci(Py,P2,Y) and Caz(P,Ps,Y) (3.45)
- ? + -7 +

These functions are homogeneous of degree zero in all
nominal variables, including the prices expected to prevail
beyond period 2 that form part of the vector I'y (Neary and
Stiglitz, 1983, p.203). The signs of the partial
derivatives of the functions in (3.45) are as indicated.
Neary and Stiglitz assumed that consumption in each period
is a normal good and responds negatively to changes in the
price prevailing in that period. However, they have
pointed out that the effect on current consumption of a
change in the price of future output (i.e., the effect on
gavings of a change in the interest rate) 18 indeterminate
in general, since, as 1s well-known the 1income and
substitution effects of such a change work in opposite
directions.

Despite these developments in the AlH there is an old

problem still remains to be solved. Haavelmo [1943]
pointed out that in the context of a simple Keynesian
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model, the consumption function 1is not a regression
equation, i.e., its disturbance 13 not orthogonal to
disposable income. A version of Haavelmo's model is

Ce
Ye

a + b Yg + Eg " (3.46)
Ce + 1, (3.47)

wu

where |, and € are random variables that satisfy:
E€, = E€,ly = 0, EA?{ < o, E€2?, ( w

here Cy is consumption, I« 13 investment or "autonomous"
expenditures, and Y, 1s Income.

Solving (3.46) and (3.47) for "reduced forms" for
consumption and iricome gives:

- 1 1

Yo = Iy + + — &, (3.48)
1-b 1-b i1-b
a | i

Cv = Ie + — + €, (3.49)
i-b i1-b i-b

Consider the population least squares projection C on Y:
PECQ'l.Yq] = x + 8Y, (3.50)
where B=E(C¢-EC.)(Y{-EC¢)/(Y.~EY.)?.From (3.48) and

(3,.49) we can calculate

Y. ~EY: €, (3.51)

Ce'ECt E. .(3-52)

Thus it yields:

EL(1/(1-D) (14 =El, ) +(1/1-b) (€, 1) 1L (b/(1-b) (1, ~El{)+(1/(1-b))€, ]

= _ . (3.53)

El(1/7(1-D) (1, -El))+(1/(1-Db))E, ]2

Evaluating (3.53) with E¢¢l¢ = O gives:
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bE([g'E[g )2 + Ectz
8 = : (3.54)

EC(l¢-El¢)2 + Eg¢?

or ’

b + (E¢e2/E(I¢-El¢2))
8 = : 2 b (3.55)
1 + (E(gn/E(lg"Elgi))

Expression (3.55) shows that in general the population
value of the least squares regressions coefficient B8 |is
greater than the marginal propensity to consume (Sargent,
1979, p. 300). Notice that 8 —>1 as '

Eﬁgz/E(‘g-Elg)z >

sa that when most of the variance in Incaome i3 due to the
disturbance in the consumption function, leaat squares
estimates of the consumption function tend to recover the
national income identity (3.47), i.e., the estimated MPC
approaches unity. On the other hand, If Eq.?/E(l,-El,)? is
small, B8 will approximate b well (Malinvaud, 1880, p.124-
25). ’

In general, in the context of Keynesian models llke
(3.46) and (3.47), it is not appraopriate to use least
squaresg regression to estimate the consumption function.
Even in very large samples (i.e., even if we know the
pepulation moments and did not have to- estimate them),
least squares estimates remain bilased eatimateg of the MPC.
The reason can be seen from the reduced form equation for
income (3.48). Given that E¢.l.=0, equation (3.48) implies
that E¢:Y:<>0, so that the consumption function (3.46) 1is
not a regression equation; i.e., its disturbances does not
satisfy the orthogonality condition that the method of
least squares imposes (Sargent, 1979, p.301 ; Wonnacott and
Wonnacott, 1870, pp.157-58).

The above fact is shown by Fig. 3.6, Suppose that we
have four observed combinations of C{, and Y,. These are
P'y, P'az, P’y and P*y. When C. regressed on Y. using OLS
the result ig shown as Cisa + 8Y.. When this compared with
the true consumption function (C,=a+bY,), it is oclear that
the estimation has come up with a bad fit ;§ the estimation
of the slope (8) has an upward blas. '

However, O0OLS applied shrewdly can still be ugsed to

recover an estimate of b that will be good {in large
samples. To see how, notice that the reduced form
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equations for Y and C are each regression equations. The
population projections of C and Y on A thus obay:

Figure 3.6
a 1
P[Y.'l,l.]~= + Ie
i-b i-b .
(3.586)
a i
P[Ce'l,l;] = + I,
i-b i-b

Either one of these projections be used to estimate (a
function of) b.

Whether or not the consumption function can be regarded
as a regression equation depends on how one completes the
macroeconomic model of which it is a part. For example, in’
the preceding development it is critical that we specified
Ecs I+ =0. There do exist alternative macroeconomic
specifications in which the consumption function can  be
regarded as a regression equation. For example, caonsider a
version of a classical model in which employment and income
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are determined in a labor market and are taken as
predetermined with respect to current consumption. In such
a model it may be reasonable to specify that E¢.Y¢=0, while
Eea 1¢<>0. This 1illustrates a general point: that {n a
stochastic model like (3.46) and (3.47), much of the
content is supplied by the covariance properties imposed on
the random term., What makes (3.46) and (3.47) a Keynesian
‘model is fundementally the specification that E.¢!l:=0,
which is to say that on average investment is predetermined
with respect to the random shock to the consumption
function (investment 1is exogeneous with respect to €;)
(Sargent, 1979, pp.301-2).

Perhaps the most obvious problem of the AIH, aside from
an obviously incomplete ‘specification of the
wealth—consumption relation, is that the summation over a
heterogeneous population mwmight introduce the problem of
heteroscedasticity into the (frequent) regression results
reported in this literature.

Finally, let us append a note on the relation of Keynes
himself +to the foregoing. In particular the recent
re-evaluation of Keynes's "General Theory™ has stressed
that both aspect of Lhe modern wealth theorles (a) the
price—induced wealth effect, and (b) the interest-induced
wealth erfect—can be found there, even In Lhe ocontext of
the short—run consumption function (Douglas, 1985, p.150).
Thus, says, Keynes, "Windfall c¢hanges 1in  capital-
values...should be classified amongst the major factors
capable of causing short—period changes in the propenslity
to consume" (Keynes, 1986, pp. 92-3) and both the stream of
expected returns and the 1interest rate are mentioned a=s
being {mportant. While Leijonhufvud 18 not actually
certain of the role of the price induced wealth effect in
Keynes, Pesek and Saving certainly are; they cite the same
passage from Keynes, as well as the following:t "The
consumption of the wealth-—owing. class  may be extremely
susceptible to unforeseen changes in the money-value of its
wealth" (Keynes,‘1936, p. 83), and since the mechanism here
is still ambiguous (again from Keynes), "in addition to
this, as money-values fall, the stock of money will bear a
higher proportion to the total wealth of the community"
(Keynes, 1936, p.93). But, on net Pesek and Saving feel
that Keynes "let wealth slip through his fingers by his
failure to build it into his analysis. Perhaps, quoting
Keynes on Pigou, this was on account of the pitfalls of a
pseudo-mathematical method, which led Keynes to lay down an
equation...which represented only a small part of his
thinking on the determinants of consumption.” (Douglas,
1985, p.51). ‘
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3.6.2. Relatlve Income Hypothesis

One of the earliest attempts at reconciling the
consumption function paradox was that by Duesenberry [19489]
and Modiglianl [1949) who independently developed what was
come to be known as the "Relative Income Hypothesdis™ (RIH).
Despite the much additional theoretical and empirical
support of this hypothesis was provided by the work of
Modigliani and Duesenberry, it was first propounded by
Brady and Friedman [(1947).

Modigliani [1948] argued that the extrapolation of
simple regression equation of consumption on fncome
entirely misleading and seriously underestimates the future
consumption; and in the long run the saving-income ratio
tends to fluctuate very slow, if at all. It is entirely
possible that this ratio might have a tendency to rise as
income gradually rises from a very low level, other things
being equal. Even this tendency, however, is probably weak
in comparison with, and may obscured by, the "other things"
that also change slowly in the long-run-for example, the
age structure of the population, degree of urbanization,
income distribution. Furthermore, it was suggested that
once the saving (congumption)-income ratio has reached a
relatively high level, the tendency for a further rise, If
present, would be particularly weak under normal condlitlons
(Modigliani, 1947, p.399).

Modigliani’s theory, indeed, may called "gyclical
income"  theory since his hypothesis stated that the
proportion of income saved will be possibly related to, and
largely explained by, the cyclical income index. This
cyclical income index 'defined as follows: let Y denote
real income per capita in the year t and Y.° denote highest
real income per capita realized in any year preceding ¢t;
the quantity (Y.-Y.°)/Y. may be referred as céyclical income
index. Utilizing this index Modigliani [1949) estimated
the consumption function: )

Ce Y. "Yt ° ’
—_— Xt B e (3.57)
Y Y,

multiplying both sides of the equation (3.57) by Y, we  may
write :

ct = & Y': - 8 (Y' - ch) (3.58)

In addition the following consumption functions were
egtimated for the effects of habit persistence:

Cy = o0 + B, Yy + B2 Yy-, + Bs Y4° (3.59)
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x 1 B] Y; + Bz (Yg - Yg'l) (3.60)
o + B; Yt + Bz (Yt - Y'O) (3.61)

Ce
Ce

]

Depending upon the estimated parameters of the above
equations Modigliani distinguished between short-run and
long-run consumption functions. His reasoning, Wwhy short
and long-run MPCs differ is due to: (a) cyclical change iIin
the 1income distribution, (b) rigidity of acquired
consumption habits, and (¢) fluctuations in the level of
unemployment. Accordingly, the long-run MPC is higher than
the short-run MPC because of (a) a cyclical fall in 1income
will tend to be accompanied by a redistribution of income
from groups having a greater propensity to save to groups
with a smaller propensity to save, while a cyclical rise in
income will have the opposite effect, (b) a marked fall in
income below an accustomed level, such as occur during
cycle, creates strong pressure on acquired consumption
habita. This pressure tends to be met partly maintaining
consumption at the expense of saving. Similarly, as income
moves back toward the initial level, there is pressure to
restore the initial relation between income and saving, and
(c) the level of consumption tends to be higher, the
greater the unemployment, since the savings of the employed
are partly offset by the dissavings of the unemployed
(Modigliiani, 1949, pp.385-87).

In Duesenberry’s analysis the APC of an individual

depends  on his percentile position in the income
digtribution of his assoclates. This 1{s so because
Duesenberry [19491 adopts a microeconaomlc theory

substantially different from traditional Hicksian-type
demand analysis, and assumes that the individual utility
depends not only on his own level of consumption but also
on the consumption of his assoclates.

The dependence of wutility function is clear from the
Duesenberry’'s argument: "There ls great deal of evidence to
show that consumer tastes are socially determined. This

does not mean that consumer tastes are governed by
considerations of conspicuous consumption. Rather, it
means that any individual's desire to increase his

expenditure is governed by the extent to which the goods
consumed by others are demonstrably superior to the ones
which he consumes....The strength of any individual’s
desire to increase his consumption expenditure 1is a
function of the ratio his expenditure to some welighted
average of the expenditures of others with whom he comes in
contact™ (Duesenberry, 1948, p.77).

To make clear the difference of this analysis’ utility

function from the utility function' of Hicksian consumer,
neglecting interdependence preferences let us write the
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utility function of Duesenberry’'s uriginal:
U| =‘Ug‘C|‘,--.,C;n, A;;,...,Ag“) (3.62)

where C,« I8 consumption expenditure of (i)th individual in
the (k)th period, and Ay« is the value of his assets in the

{k)th period. The influence of other people’s consumption
can be taken into account by dividing each of the varlables
by Ry=Xa,,;C,, that 1s, by weighted average of the

consumption expenditures of other individuals. asy is the
weight applied to consumption of (3j)th individual by the
(i{)th individual. We now have:

U| =U;(C(1/R|,uo.,C‘n/Rl, A‘i/Rt’-nc,A‘n/R‘) (3.63)

The value of R, is taken as a parameter by each individuatl.
This is equlivalent to measuring everything iIin units of
other people’s consumption expenditure (Duesenberry, 1949,
pPp.34-5). Within his budget, the consumer makes a
comparison between his level of consumption and that of
other consumers whom he tends to 1imitate. He will adapt
his consumption level wuntil the comparison with the
reference consumers leads to the maximum attainable utility
level. In thig fashion, the consumer determines his C;./R;
ratio and, by the same decision, his average propenslty ta
consume (Moulart and Canniere, 1988, pp.234-35). Also the
utility function will change over time as the individual
"learns" new patterns of consumption. The result of the
maximization process is to produce a consumption function

involving current income, current assets, expected future
income and current consumption by other people. A
comparative—static analysis shows that a change in
aggregate income, g¢eterig paribug, leavegs the aggregate
saving (consumption) ratio wunchanged, and so we have a
proportiona! long-run consumption function. From the

discussion of interdependent wutility functions comes the
conclusion that an individual with a high income relative
to the normal will have a higher savings ratio than those
towards the lower end of the 1income scale-this accounts
flat consumption functions estimated from cross-sectional
data (Timbrell, 1876, pp.168-69). Suppose that each
individual function may be expressed as

C; YO I
= ot B — (3.684)
YI ] YI A}

where Y. denotes mean income level. Then we may write

Cie = & Yoo + B Y, (3.65)
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and at any point in time there is a positive intercept, BYg.
‘This implies that high-income individuals will have higher
saving ratios.

1
P

Aggregating,

Ce = (x + 8) Y, (3.66)

The MPC is (at+8) which 1ls greater than found in cross
section analysis and the lack of an intercept term gives
consumption a constant share of Income as income rises.

~ Duesenberry proposed two hypotheses (Duesenberry, 1868,
pp-14-1%5; (i) that secularly an individual's propensity to
consume {s a function of hiz position in the income
distribution (which implies that aggregate saving tends in
the long-run to he a constant proportion of income) and
(i1) that, cyclical, the aggregate propensity to congume
depends on the ratio current income to the highest income
previously achieved. These two hypotheses are examined in
detatils in the following paragraphs, respectively.

In the RIH, consumers in the lower percentile of an
income distribution emulate the standards-of-living of the
wealthy and to do so have to spend a larger proportion of

their income. This results in a cross-sectional
congsumption function of typical Keynesian shape with APC
declining as income rises. However, Duesenberry’s

hypothesis also explains the long-run time series findings.
It all income increases over time at the same rate, income
distribution remains unchanged, each individual's APC
therefore remains constant and hence the aggregate APC
remains constant. In fact, even if individual incomes do
not all increase at the same proportionate rate, the
aggregate APC will gtil] remain unchanged, becausé with the
income groups defined in percentile terms, for every
consumer moving up one percentile there must be another
coming down. (Thomas, 1984, p.56).

We should pause here to consider the literature on the
effect of changes in the personal distribution of income on
_the propensity to consume. ‘Keynes seems to be arguing that
a more equal distribution will also have higher MPC, and
while this obvious to every one it seems, it applies only
to an individual (or to identical individuals) (Douglas,
1985, p.52). Bilinder's [1975] empirical results generally
show effect (although a slight tendency for a "preserve"
results is noted) and explained by recent changes 1in the .
composition of the labor force. Blinder suggests that
equalizing the distribution of income would either leave
aggregate consumption wunchanged or diminish it slightly
(Blinder, 1875, p.447). Menchik and David [19831 reached a
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differenlt conacluglon agalnst Blinder. They conacluded that
redistribution of income from the rich to others (if
axpacted and not trangitory) will reduce l{ife time saving
(Menchik and David, 1983, p.688). Della Valle and Oguchi
(19761 also found no digtribution effects, but this result-
was challenged by Musgrave [1980] who used three parameters
trom the income distribution to the effect that more
developed countries show some effect from the "asymmetry"
parameter. In an empirical work Borooah and Sharpe [(19861]
argued that the effects of income distribution (if any) on
consumptlon were being 1iInadequately captured by -the
inclusion of an income inequality term 1in the aggregate
equations (Borooh and Sharpe, 1986, PP.460-61). A
reasoning of this fact was given in a more general study of
the digtributional effects by Stoker [19861. It was stated
that: "Because of limited distribution movements,
digtributional effects of lagged varlatbles on current
variables...beahavirol differences...may not be estimable
with aggregata data because of limited distribution
movements over time." (Stoker, 1986, pp.790-91).

A slightly deferent Iinterpretation of the term
"relative income" is necessary to reconcile the findings of
long-run and short-run time-series data. Both Duesenberry
and Modigliani suggest that the desire to maintain previous
living standards as well as pure habit, means that the
individual's current level of consumption depends not only
on the level of his current income but also on the
relationship between this level and the previous highest or
peak income - level. Thus, incomes should fall during
recession, the community in general may regard such a fall
as temporary and offset it by consuming a larger proportion.
of its income in order to keep its living standards intact.
The community'’s APC therefore depends on the ratio between
its current income and previous income peak. Consider
Figure 3.7. If income should grow steadily over time, as
shown by solid line Y, consumption would grow in the same
proportion, as shown by solid line C. But income growth is
not steadily; it is bunched in spurts and dips, as shown by

broken line Y'. Consumption responds to these spurts and
dips in income as C’'. If we view the whole history, it is
obvious that consumption fluctuates in proportion to

income, But if we look at any little piece of history
composing only a single "™cycle" we lose sight of the
longer~run proportionality, and conclude instead that the
relationship is naonproportional. The behavior of C’ and Y'
in a gingle cycle is shown In Figure 3.8. '
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Figure 3.7 Figure 3.8

The reason why C falls less than Y in the depression is due
Lo "ratchet effect”. Consumers find i1t easiler to increase
consumption than to reduce it (Ackley, 1961, p.242-43).
This ratchet can be seen guite clearly in the C€C° line of
Fig.3.7, where consumption rises ‘almost in stair step
fashion. '

To illustrate that the APC depends on the ratio current
incaome Ye and previous income Y*°, let us write:

Ce o ye
—_— = Xt B ——, x * 0, B0 (3.67)
Yt Yt : .

Equation (3.67) may be rewritten as (3I.468)
Ce = o0 Ye + B Y®
If income were to grow at a constant rate g then Ye = (1+g)

Yews and moreover Y* = Yq., Hence Eqg. (3.68) can then he
written as

Ce = (x + ) Ye (3.69)
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Eq. (3.69) suggests that long-run time-series data will
present us with a consumption function possessing no
intercept and with a constant APC and MPC both equal ¢to
Lax+(B/(1+g)> 1. A short-run cyclical fall in inconme,
however, leads to Y <Y® with Y° remaining constant until Y,
rises to this level again. Under these circumstances Eq.
(3.68) can be written as '

Ce = 8' + « Y (3.70)
Eq. (3.70) has an intercept A'=8Y%=constant and MPC=a.
Hence, the consumption function obtained from short-yun
time-series data is Keynesian type with an MPC smaller than
that obtained from-the long-run consumption function given
by Eq. (3.69) (Thomas, 1984, p.57).

The relative income reconciliation  of long~-run and
short-run data 1is {llustrated in Fig.3.9. Suppose the
inftial level of income is8 Y, and that income rises over
time until 1t attains the level of Y°. Consumptlion rises
along the lung-run function given by (3.69). However, |if
income begins to decline cyclically once it has reached Y@,
then consumption falls back along the shallover short-run
curve C,=a¥,+8Y° as consumers attempt to maintain the
living standards achieved with the previous peak income
level Y°. Consumption remaings on this curve until income
reattains the level Y°. However, once income exceeds Y°,
consumption again begins to rise along the long-run
function, If the next cyclical peak level of income is Y©°°
then once income declines from this level, consumption
falls back along the new short-run function C,=aY,+8Y°°

Since Y°©°>Y°, this new short-run function has a larger
intercept and therefore lies above the previous short-run
function. There is therefore a ratchet effect, with the
short-run function shifting periodically upwards. A

typical scatter of points generated by such a process |is
shown by crosses in Figure 3.9.

The RIH's ratchet model used on American data by Smyth
and Jackson [1878) was of the form :

Co = « + B, Yo + Ba YO | (3.71)
1f income are rising Yo=Ye¢- ahdv(3.71) can be rewritten as
Cv = o+ By Yo + Bz You: (3.72)
(3.72) was tested with UK data by Mayes {19811, hé'obtained

C. = 4153 + 0.93 Y, - 0.16 Y¢-, + e (3.73)
(308) (0.11) €0.12)
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Figure 3.9

This gpecification {is not without its diffuculties asg Y,
and Ys-: are highly related. Not only is the coefficient of
Ye-3 insignificantly different from zero at the 5 per “cent
level, but its sign is the opposite to that suggested by
Duesenberry (Mayes, 1881, p.36).

Duesenberry’s model is also non-linear, and, gsomewhat
surprisingly, a successful test of it may actually be
consistent with the propositions of the AIH. Thus, rewrite
the equation S./Y¢=a+8(Y,/Y°%), which was actually tested by
Duesenberry [19491, as equation (3.74), where non-linearity
is apparent. !

Y2,
Ce = 8§ Y ¥+ 8 (3.74)
Yo .

Then, for 1>a>0 and 840, we would get proposition
0<LC/8Y<1 for /

Y

x > 28 (3.75)

YO

which is the MPC in this model. For proposition §(8C/8Y)/8Y
we would have o ’
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sY 28
: = : (3.76)
sY Ye :

which would be negative for A<0. For ‘propositidn
(C/Y)>(8C/8Y) we find that for 8 negative this proposition
would hold:

Cc Y. £C Y.
= x + B , _— = x + 28 (3.77)
Y Ye 8Y Yo

as one can see by comparing C/Y and &C/£Y directly. Thus a
successful test for the relative income model could ‘than
also support the AlH-at least for certain values of the
parameters and this might well establish that the former is
a spealal cagse of the relative income hypothesis, at laast
in the form Just laid out. It 1s a special case, to be
explicit, because it holds for Y° constant; Y° is actually
the additional variable provided by the RIH (Douglas, 1885,
p.54).

The RIH reconciliation ot the consumption function
paradox may also be formulated in terms of previous peak
consumption rather than previous peak income. Similar
short-run and long-run consumption functions are obtained
if equation (3.68) 1is replaced by

C. = a Ye + B C® - (3.78)

where C° 1is the previous peak consumption level. In this
context, Duesenberry’s original formulation has been
developed, with a shift in emphasis, by Brown [1952]1 who
suggested that people only change their behavior slowly and
that the previous period’s consumption effects ocurrent
consumption as well as current income. This therefore
means that, whether we are considering upward or downword
shifts in incomes, consumption changes only slowly towards
a new equilibrium value (Brown, 1952, p.359-60). Brown
therefore incorporated a lagged value of the connsumption
in the consumptios function equation: ‘

Co = @ + By Yo + Bz Ce-s (3.79)
or in the form of (3.78), we may write
Ct Ci—t

= « + A
YQ Yt

(3.80)

120



Dividing both side of (3.80) by 1/Y. we ochbtain:

Ce = aa Yo + B Ce-y (3.81)
It consmption grows over time, the short-run relattonshilp
between C, and Y. therefore moves continuously upwards. In
fact, i{f consumption grows at a laong-run rate g, then since
Ce=(1+g)C:., 2 long-run consumption function, again with a
constant APC, i8 obtained (Thomas, 1884, p.58). That isg,

&
Ce = ( — ) Y , (3.82)
1-(8/1+g) ,

The RIH consumption function was formulated in a different
fashion by Duesenberry, Eckstein,and Fromm [1960]1. Desplte
they have tired to fit six equations the best equation was
of the form:

Ct Yt ct-t
= o + By ——————— + B3 —— (3.83)
Yt-t Yot-l Yt-l

Two different forms of the RIH equation was employed by
Singh, Drost, and Kumar [1978] and gave generally
insignificant fits. Thege were of the form : :

©q Y. Cs -
= & + B ———— t B
Yg Yo '/ Yt-l
(3.84)
Ch Y. Ci-s
= o + Bx ———— + B
Yg C° Yt—l

In a recent test of Duegsenberry's RIH, Moularet and
Canniere [1988] retains the conclusion that demonstration
effects and social indicators effect consumptive behavior.
But they have had to reject the validity of Duesenberry's
"keeping up with the Joneses"-according to Duesenberry,
richer households are the reference for poor households,
who seek to keep up with the (richer) Joneses"
(Duesenberry, 1948, p.44)-for the Belgium data. A modified
version of the RIH was attempted by Fellner [1959] but this
attempt has not had a great emphasis.

The RIH, too, bears some similarities to the wealth
theoriegs. First it agrees with the permanent income theory
in rejecting Keynes's hypothesis that the lower a
hougebold’s income, the more intensely does it feel current
wants relative to future wants. Hence, in their
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explanation of the secular stablility of the consumption-
income ratio, there is no real difference between the RIH
and PIH. Apart from the proportionality hypothesis the RIH
and the PIH approach differ in the lag mechanism they use.
The RIH is a habit persistence theory. Expected future
income plays no role in the RIH. In the PIH, on-the other
hand, households have no diffuculty in chaning their past
consumption habits~-1in principle a lira ot discounted future
income . may be Just as {mportant as a8 lira of past or
present income. This difference about the role of future
incomes ig much more important distinction between the two
theories than is the fact that the RIH uses as the Ilagged
variable only past peak 1income whereas the PIH uses a
distributed lag (Mayer, 1972, pp.20-1). :

A basic theoretical difficulty with the RIH is that |t
ignores the essential intertemporal nature of the
consumption—saving choice. This critics was mainly made by
Tobin [19681 and [19511. [If current consumption 1is the
meang to social status today, high future consumption is
the means to social status tomorrow. Just like the
individualistic consumer of traditional. theory,
Duesenberry’s consumer must consult his expectations of
future income and hig time preference in balancing
consumption now against consumption later. The RIH i3 not
real'lly a substitute for the intertemporal analysis explicit
in the permanent income and life—cycle theories discussed
in the next two sections. The pressures of interpersonal
comparison seem more central to other theories: visiblie and
conspicuous consumption against other gooads and services.

In conclusion, Duesenberry’s theory {38 ingenious in
many ways and représent significant advances over previaqus
consumption functions. However, there are occasional
circumstances for which the theory gives somewhat less than
satisfactory results (Evans, 1969, p.18). First, glven the
estimated parameters of the  regression equation, this
‘hypothesis states that consumption and income always change
in the same direction. Yet, mild declines In Incaome often
occur concomitanly with increases in consumption. Second,
the function states that increases in consumption are
proportional to any size increase in income, no matter how
large or small, It seems reasonable to suggest that
unexpectedly large increases in income results, at least
initially, in less than propotional increases in
consumption. Third, one might argue that consumer behavior:
is slowly reversible over time, instead of being truly
irreversible. Then previous peak Iincome would have less
effect on current consumption the greater the elapsed time
for the last peak. Advances In the theory of the
consumption function have been able to resolve these
difficulties.

122



3.8.3., Permanent Income Hypothesis

Milton Friedman presented the “"Permanent Income
Hypothesis™ (PIH) in "A Theory of the Consumption Function”
[1957]1. The PIH reconciles the apparent inconsistencies in
empirical evidence on consumption. However, the PIH |is
~more than an empirical gtudy. In a "tour de force®
Friedman challenged the central thesis of Keynesian theory
and policy-the stability of the MPC. The PIH is a classic
illustration of the interplay between theory and empirical
evidence within the scope of positive economics. The PIH
is developed from specific microeconomic postulates of
consumer behavior. The hypothesis is then wutilized to
reconcile the empirical observations from short-run and
long run evidence. Finally, economic polices which differ
from Keynesian policies are shown to drive from the model.
Just as the Keynesian consumption model has been carefully
studied, the PIH has been continuously evaluated and
assesed by economists.

3.6.3.1. Microeconomics of the Permanet Income Hypothesgis

Friedman [1957]1 generalises the two perioded model
outlined in Chp. 11, but generalization 1is ta an
"intinitely long horizon" rather than to a finite life
span. Friedman began with Figher’'s theory about consumers’
saving. Following Fisher, he posited  that the
representative consumer seeks to maximize utility U, where

U = U(C.,.Cz,...,cn) (3-85)

and U(s) satisfies U, >0, and strictly concave; C: is the
households consumption in period t. The household is
assumed to be able borrow or lend all it desires for t
periods at the t-period market determined interest rate r..
The household is then supposed to maximize U(e) subject to
constraint:

Ct n Y.

Cy + 8 =Y, + L — (3.88)
t=t (1+p, )t =1 (1+re )t
where Y. 'Ls the household income {n period t; the

constraint thus - states that the present value of the
household’s consumption program must equal the present
value of its income stream, 1i.e, its wealth. From the
assumption that utility {s homothetic in consumption at
different points in time, Friedman deduced that current
consumption is proportional to wealth, the factor of
proportional q depending interest rate ' '
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C = q(W,ry (3.87)

where
Y
WT = Y; +
(1+r| )t
Indeed, Friedman's understanding of consumption differs
from the usual -term "current consumption”, In the PIH
consumption 11s a planned argument and this planned

consumption 1is labeled as "permanent consumption® (Cp).
Therefore (3.87) needs to be rewritten as

Ce = qWT, ) (3.88)

The planned or permanent consumption is directly
proportional to W' since the utility function is assumed to
be homogeneous in all its arguments. That is, equation
(3.88) becomes

Ce = quT (3.89)

Friedman now takes the crucial step of introducing the
concept of "permanent income", Y. Theoretically, Ys 18 the
maximum amount a consumer can spend while still maintaining
his total wealth W' intact. It Is therefore the rate of
return on wealth (Friedman, 1957, p.10), 1i.e., VYs=rWr.
Equation (3,89) can now be written asg

Ye

Ce = q¢ 3} = kY (3.80)

r

where k=q/r. Friedman hag, in fact, annuitised the wealth
concept, since permanent income Y, can also be regarded as
that level of income which, if received in perpetuity, has
a discounted present value exactly equal to W', To  see
this the following equation is solved for Y,

) Yt
W = ¢ v (3.91)
t=1 (L1+ry)t
The right-hand side of (3.91) i3 a convergent geometric
series with common ratio 1/1+r,. Its sum to iInfinity |is
Ye/r and ‘we obtaln Y=rW' as before. The factor of
proportionallity k depends on household preferenceas and on
the rate of Interest. Friedman, however, introduces a
further motive for saving: the need, in a world of
uncertainty, to accumulate wealth .to safeground against
emergencies. Human wealth 1is legs satisfactory than
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tangible nonhuman wealth for such a purpose, so the larger
Lthe pruportion of total wealth held as nophuman wealth, the
less Lhe consumer feelw Lthe need Lo save and the greater g
k. Fripdman in fact makes k dependent on w, which is the
ratio of non human wealth to permanent income (Friledman,
1957, p.16-7; Thomas, 1984, pp.65-6); for a given interest
rate this ratio 1is directly proportional to the ratio of
non-human wealth to total wealth. Therefore, we obtain:

Ce = kir,w,u) Y, (3.92)

where u 1is a portmanteau variable representing the
consumer's tastes.

Given that the (3.92) applies to every consumer unit in
a group, as Friedman suggested, the ratio k of consumption
to permanent income will nonetheless vary from consumer
unit to consumer unit because of differences among them 1in

the wvalues of r, w, and u, and the absolute amount of
consumption will vary because of differences In Y, as well.
Aggregate consumption depends therefore not only on the
precise form of equation  (3.92) but also on the

distribution of consumer units by these variables. Let
f(r,w,u,Ye)drdududY, (3.93)

be the number of consumer units for whom the interest rate
is between r ‘and r+dr, the ratio of non-human wealth to
permanent income 1is between w and wt+dw, the taste
determining factors are between u and u+du, and permanent
‘income is between Y, and Yp+dYer. Then aggregate consumption
is

N
Ce* = J J J‘f(r,w,u,Yp)k(r,w,u)Ypdrdwdude (3.84)
r w u Ye
Friedman supposed that the distribution of consumer wunits
by income is independent of their distribution by r,w, and
u, so0 that

£(r,w,u,¥s) = glr,w,u)sh(Yp) (3.95)
Equation (3.94) then reduces to

Ce® = k*(s) Yp* : (3.96)

where Ce* is aggregate permanent consumption, Y,* aggregate
permanent income; and ’
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k* (=) = j j J glr,w,wk(r,w,u)drdwdu (3.97)
r w u

k* depends on the function k, and also on the function ¢
which describes the distribution of individuals by r,w,u.
As an approximation, k* could be expressed as a function of
the mean values of r,w, and u, their variances, and the co-
variances among them, or other similar parametres
describing the distrubation. The coefficients of these
variables would be determined by the parameters of k. The
parentheses containing the variables has been left blank in
(3.96) and (3.97) because there is no .way of spefiying on
the presentﬁlevel of generality of a limited number aof
variables te stand for the functions k and g (Friedman,
1957, pp.18-9).

3.6.3.2. A Formal Statment of Thé Peremanent lncome
Hypothesis

Once an attempt is made to relate the PIH to actual
income-consumption data, it 13 1immedialely faced the
problém that the theoretical construct "permanent income"
bears little relationship to the current or "measured
income” on which data are avallable (Thomas, 1984, p.66).
To get around this problem Friedman considers measured

income, Y, as being composed of two components—permanent
income Y, and "transitory income" Y. Current or measured
consumption, C, is also divided into permanent consumption

Cr 'and transitory consumption. Cy. Empirically, permanent
income is that part of its income which the consumer wunit
regards as a normal or unfortuitous or expected. This
definition 1is delibaretely vague since, according to
Friedman, "the precise line to be drawn between permenent
and transitory. components 1is best left to the data
themselves, to be whatever seems to correspond to consumer
behavior™ (Friedman, 1957, p.23). Thus, theoretically,
permanent or planned consumption depends on permanent
income. In practice, permanent income must be whatever
gquantity the consumer gees as determining his planned
consumption-in effect permanent income 1is whatever the
consumer thinks it to be! Transitory income 1is the
difference between tfotal measured income and permanent
income, and can therefore be roughly regarded as income
arising from chance occurrences. Since permanent and
planned consumption are synonymous transitory consumption
i1s to be regarded asg unplanned consumption. That 1lsg,

Yo = Yeu + Yy (3.98)
Ci = Ces + Cr;, (3.99)
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where the index 1§ serves a reminder that these variables
refer to the individual consumer. In order to aggregate
individual components of the above two equations, {t 1is
assumed that the distribution of income is identical across

individuals, we will do this in terms of the wmean and
variance of a normal distribution of {incpme. The
aggregation conditions, then, are given by equations
(3.100) and (3.101), for variances:
Var(Yp‘) = O'zvp (3.100)
var{Ys,) = o%yy (3.101)
and for the means:
E(Yps) = pvy (3.102)
E(Yyy) = O (3.103)

and also it ig assumed that
QL’)V(Y9|,Y"‘) = 0 ' ‘3-104)

Equation (3,103) requires that transitory income should
have zero mean (that is any permanent trend in it should bhe
included in permanent income). If the data are time series
equation (3.104) implies that there is a zero correlation
between permanent income and transitory income <(Cramer,
1971, p.183; Douglas, 1985, p.58; Friedman, 1857, p.26).

Now, we may enter a more empirical restriction of the
PIH, that i3, an 1individual’s permanent consumption 1is
proportional to his permanent income (this can be seen by
Eq. (3.82)):

Ces = kiYey - \ (3.105)

or at the aggregate level (this stems from Eq.  (3.96)):

Ce = kY (3.106)

As it clear equation (3.106) requires the aggregation
condition, that is, all individuals have the same factor of
proportionality. Friedman further azsumed that, to
construct a . theory, actual income and actual consumption
are digtributed jointly in terms of the bivariate normal
distributionsg. This requires following parametres: E(C),
EC(Y), V(C), V(Y), and cov(C,Y). We may calulate E(Y,) as

E(Y.) = E(Yps+Yrs) = E(Yps) + E(Yr4) (3.107)
from (3.102) and (3.103)

E(Y‘) = My (3.108)
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Similarly, for C Cramer [1974]) derived the followingns: C,
is a directly observable variable and from (3.106), and by
the properties of Yy, we have:

E(Cpg) = k}.lv - (3.109)
Va!‘(Cp‘) = kzczvp (3* 110)
COV(CP‘,Yp;) = 'kd‘zv\p (3.111)
Transitory consumption 1is a random variable, that 1is,
independent of sl]l others and zero expectation, so that
E(Cyy) = O (3.112)
v»ar(Cy‘) = O'nct (3.113)
cov (Cyy,¥Yr:1) = O (3.114)
cov (Ct"Yp‘) = 0 (3.115)

We may really compute a varlance for actual 1Income as
follows., Returning to equation (3.98), we may write out
its variance as

var(Y;) = var(Ye,) + var(Yr¢) + 2 cov(Yps,Y¥y:) (3.116)
Congidering (3.104) we have

var(Y,) = ao?yp + o? ¢ (3.117)

To obtain the covariance between C, and Y,, we may write
the following expression:

cov(C,,Y,) = EL(C-C.) (Y-Y,)] (3.118)
From equations (3.98) and (3.99) we obtaln :
COV(C, ,Ye) = ELCCp+Cr-Co:-Crs) (Yp+Y¥r-Yo, =Yy )1  (3.110)

If we ' reorganize the terms {in the sgquare brackets 1t
results in ’ '

E{[Ce~Cri) + (Cr=Cyy)] [¥p=Yoi) + (Yr-Yy )1} (3.120)
and further, after multiplication, the expression for the

covariance 1is seen to be the following collection of
individual covariances:

!

ELCr-Cri) (Yo-Ypi) + (Cr=Crs) (Yyr=Y¢¢)

+ (Cr=Crs) (Ye=Yr) + (Cp=Cp-1) (Yp=Yp,)]
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Now for the last three terms In this expression Friedman
has made the following restrictions (stated in tecrms of
assumption about correlationg) (Friedman, 1857, p.26):

E(Cy,Ys) = O 1f reyye = O (3.121)
E(CT,YT) = 0 if Teryy = 0 . (3. 122)
E(CP,Y:) = 0 if Tepvy = 0 (3.123)

. This leaves only E(Cp,Ye) which, we can establish the term
ko?ye (Douglas, 1985, pPpP.58-60).

3.6.3.3. The PIH Reconciliation of The Consumption

Function Paradox

First we will relate the PIH how can the cross—sectional
result, MPC<APC, be explained.

In the equation (3.104) Friedman assumes that there is
no correlation between transitory and permanent income.
This agsumption has the following {mplication for
crogs -sectional budget study results (Bransaon, 198689,
P.260): In grouped cross-section data, since Y, and Y,y are
not related, the 1Income c¢lass that centers on the
population average income will have an average transitory
income competent Y. equal to zero, and for that income
class ¥Y=Ys. A2 we go up from the average in income strata,
we wili find, for each income classes, more people in that
group because they had usually high incomes that year, that
is, Yvr:>0, than people who were in the class because they
had ugually low incomes that year. This happens because in
a normal distribution, for any income class above the
average, there are more people with permanent incomes below
that class who can come up into {t because Yy.>0 in any one
year than there are people about that class who can fall
down due to Yri<0. Thus, for 1income classes above the
population average, 77>0, and observed ¥Y>Y,. Similarly,
below the average income level, for any given income class,
there are more people who can fall into it due to having
bad year so that Y;;< 0, than people who come up into it by
having a good year so that Y'L>9' Thus, for income classed
below the average, Y¢<0, and Y<Y..

Next, Friedman assumes that there 1is no relatioship
between permanent and transitory consumption, so that Cy,
is Just a random varlable around Cp¢, {.e.,

COV(CT1,C9.) = 0 (3. 124)

The .assumption that there is no relationship betwean
transitory consumption and transitory 1income (equation
(3.122)) isg intuitively less obvious than the previous one,
but it seems fairly reasonable, because we are dealing with
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consumption asg opposed to consumer expend{ ture.
Congumption includes Iin addition to purchases of nondurable
gonds and services, only the "use" of durables~measured by
deprecliation and interest cost-rather than expenditures on
durables., This means that If a transitory or. windfall
income {8 used to purchase a durable good, this would not
appreciably affect current consumption.

The assumptions, than transitory consumption 1is not
correlated with either permanent consumption or transitory
income, mean that when we sample the population and
classify the sample by income levels, for each income clasgs
the transitory variations in consumption will cance! out so
that for each income class Cy,=0, and average permanent
consumption is the population avreage: C = Cp, (3.125)

Now, we can illustrate the cross-sectional result that
MPC<APC. In Figure 3.10 the solid line k represent the
ralationship between permanent consumption and income, the
point Y is the population average measured income, and if
‘the sample is taken in a normal year when measured average
income is on trend, average transitory income will be zero
sao that Y=Ye. The point G, is the population average
measured and permanent consumption. First, consider zample
group i, with average fincome above populatlian average.
This group has a positive average transitory 1incaome
component Yy, so that Ye,<Y,, &as shown in flgure. To
locate average consumption, both measured and permanent,
for group i, we multiply Yeo: by k to obtain C=C, along the
k line._ Thus,_ for an above-average income group i, we
observe C; and Y, at point A which lies below the permanent
consumption line k. Next, observing lower-than-average
income group }, we see that the average lncome of the group
is less than the national average income Y, _so that the
average transitory income of the sample group, Yvs, 1is less
than zero. Furthermore, we observe C, and know that
Cs=Cps=kYes along k line. The location of C, and ¥, gilves
‘us -the point B lying above the k 1line for the below-
average-income group Jj. Connecting the points A and B we
obtain the cross-sectional consumption function that
connects observed average income consumption points. This
function has a smaller slope than the underlying permanent
function, so0 that the cross-sectional budget studies, we
expect to see MPCKAPC if (but not only if) the Friedman PIH
is correct (Branson, 1989, p.262; Friedman, 1957, pp.34-5).
Over time, ag the economy and the national average
permanent income grow along trend, the cross sectional
consumption function of Fig.3.10 shiftg up. What we ohserve
in a long-run time series are
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movements_ of national average consumption and income along
the line k, giving a constant C/Y ratio. As the_ economy
cycleas about {ts trend growth path, the average C’Y ratia
point will move abovi or below the long run k line.

The PIH can also explain the findings from long-run
time-series data. In Flg.3.114, instead of showing
crosgs—section of income, we interpret 1t to show national
income at wvarious points in time. Now, transitory
components are cyclical swings, while permanent income and
consumption move up along the trend growth path given by
Ce=kYs. In an average year, when Y;=0, the Co,Ye point fall
on the long—run Ce=kYe line. In a year with above-trend
income Y,,_ transitory income is positive so that Y, <Y,,
and the C,,¥, is below the _C=kY Iine. In a year with
below-trend income Y, the Ca,Y¥, i3 above the Cs=kYs line,
giving us the short-run function C=a+8Y of Fig.3.1t. Thus,
Friedman’'s model also explains the cross-sectional budget
studies and short-run cyclical observations that indicate
MPC<APC, as well as the long-run abservations that the C/Y
ratio is falrly constant, that 1s, APC=MPC.
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In the context of the PIH it can be shown that the
regression of measured consumption (C) on measured Income
(Y) will give a downward biased estimation of the slope.
Consider the simple Keynesian consumption function of the:

form:

C =« + 8Y (3.126)

Using the usual least-squares formula we have

ey

b = (3.127)

Ly?2

where c=C-E, y=Y-Y. Considering (3.98) and (3.99} we can
write |
E(Cp"'cT)(yP"Yr) )
b = (3.128)
2(yp +y1 )2

so that
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Lcpyp+tLepyrtLeryp tLoryr

¢ b =
Zy?

By the '‘assumptions of the PIH, listed above, however, we
can write the last three terms in the numerator as zero.
Thus we obtain

Lce ye
b = ——— (3.129)
Ly3

But, the PIH states that C,=kYe so that c;=kys, S0 we may
substitute to obtain

Lye?
b 5 e = kP, (3.130)

Ly?

The ratio Lyes?/Ly?2~-which we call P,-18 the fraction of the
total variance of income regarded as permanent. It Is the
ratio of the variance of permanent income to the variance
of measured income, i.e.,

var(Ys) var(Ye) 0% Y _
Py = = = - . (3,.131)

var(yY) var(Ye)+var(Y:) - alyptaivr

Therefore, P, {s always less than unity-by virtue of the
assumption that Y, and Yy are uncorrelated (Friedman, 1857,
pp.31-2; Walters, 1968, PP, 250-51). 1f mean transltory
income and mean transitory consumption are zero, estimated
intercept of (3,.126) will be

C - bY = (8-D)Y + «
b =8 + a(1-P,)Y (3.132)
where ?‘13 the mean value of income in the sample

The important conclusian 1is that the regression of
measured consumption on measured income will produce a
slope coffecient of regression which is always lower than
the permanent k (Sargent, 19879, p.306) and this regression.
has greater intercept than the true relationship
(Malinvaud, 1980, p.149). The downward bias in b as"an
estimate of k will be the more important the smaller the
variability of permanent income relative to total variance
of income. '

We may also see the biasg directly in terms of income
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elagticity of consumption, and this gives us a clear proof
of the proposition; thisg, in tact, {s the examination of
the proportionality hypothesis (n=1) in which way Friedman
looked at the data. Define:

d log C Y dC Y Lcy
n = = = (3.133)
d log Y c dY =~ C Ly?

Following the discussion in Cramer [19711, we méy write the
following expression for the probability limit of (2.133)
as :

Y Ley
plim n = plim —— plim ———- (3.134)
o Ly?
Upon directly substituting our expected values from the
permsnesnt income bypnthesis, the following derivations hold
‘Y_ Hy 1 X
plim = = (3.135)
C R kj.lv k
Lcy plim (1/n) cy ka?yp
plim = = = (3.138)
Ly? plim (1/n) y? o?ypto?yy

Upon substituting, this ylelds

o%yy
plim n = o (3.137)

6¥yptatyy

By this result plim n is less than unity, and in
Friedman’s view n cannot therefore be a consistent estimate
of the permanent income elasticity of consumption. This
under-estimation is entirely due to the under estimation of
k by the estimated slope coffecient; in this respect
transitory income has exactly the game affect as errors of
observation in income. There is a difference, however, in
that in Friedman's theory the true value of the elasticity
is known to he unity. Coansequently, n is not merely known
"to he underestimate of an otherwise unknown permanent but
by (2.137) 1is soon to reflect the relative parts of:
permanent and transitory iIncome in the total = income
variation (Cramer, 1971, p.186). We recall that by the
followings .
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E(Y,) = py, E(Ci) = kpy (3.138)
QV&X‘(Y‘) = O'zyp“'d'zvr, var(C,) = k?o2.p +a?¢c v (3.139)
cov(C;,Ys) = ka2y,e (3.140)

the latter can be partitioned into these two components.
On thig view n should thus vary inversely with the relative
‘importance of +transitory elements 1in the total ohserved
income variation, and this turn depends on the consumption
ot the gample, on the method of data collection, the
definition of income employed and the like.

It is frequently asserted that the above permanent
income model! is an "errors in variables™ problem and this,
indeed, provides a clue to how it might be distinguished
from the absolute income hypothesis (Douglag, 1985, p.69).
First, let us write the AIH in the form of

C=8Y +n (3.141)

Then assuming the correct model is the permanent income
model! we can substitute to obtain

Cc

B(YP+Y1) + n ’ (3. 142)

Here, of course, Y, is a type of "error™ if Y is actually
used as the independent variable. In addition, by
assumption, Y is randomly distributed with a zero mean. In
this model if :

l‘vp\;'r = Pypg = Pyre = 0O (3.1~43)
which we would argue form the PIH, then the
o2y,

prob. limit of b 1s 8¢ ) (3.144)

g?ypto?yy

that 1s, b 1Is asymptotically bhiased (unless o?*yr=0);
indeed, the direction of the bias is clearly downward as
shown in the above. To put it another way, the MPC will
appear lower for certain types of spending units if they
are approached by means of the AIH when there are actually
subgantial transitory elements in their income. There have
been a number of directly emprical studies of this "“errors
in variables" model, mostly favorable to the PIH.

3.6.3.4, Testing theAPermanent Income Hypothesis

A major problem that arises when attempts are made to
test the PIH, oér to estimate equations concerning it, is
that the key variables involved-particularly permanent
income—are unobservable. Actual data, of course, refer to
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measured income and not permanent income. This means that,
prior to any testing or estimating procedure, gome pPraoxy
variahle for permanent income or some method of estimating
it must be found (Thomasg, 1984, p.72). Now permanent
ingome i1s income which is expected to be earned or received
regularly, and, presumably, it is composed of the
gystematic component of the income expected from both human
and naon-human actlivities. It i8 a forward-looking concept,
and !ike much of modern expectations—oriented macroeconomic
theory, provides us with a concept which is intrinaicially
naot observable directly. Any direct teat of the theory
will necessarily (because of the unobservable permanent
component in {it) be the test of a joint hypothesis: this
joint hypothesis is an aggregate consumption theory plus a
practical expectations—generating mechanism. Note that so
long as we do not put any limit on the proliferation of
"expectations-generating mechanism™ then the permanent
income hypothesis cannot be practical: this may well seenm
to make it more of a "non--theory" even by Friedman’s rules
(Douglas, 1985, p.6G2; Evans, 1969, p.22).

Friedman's approach to the problem of weighting past
observations 1is to form a measure for permaneant income as

exhibited in equation (3.145).

't
Yee = Yoe**t + Bep t =% (Y, -Yoe*")et-v) dr (3.145)

Here, t represents the present and 7 the past observations
on income (Friedman, 1857, . p.144). This 1s a trend
adjusted weighted average (the trend rate of growth is «J,
written in continuous form which introduces a welghting
parameter B. The welghts are "trend weights"” of

eu(t-r)

and "observation welghts" of

Bo\lv-i)

After some maniputation, which Involves evaluating the
integral at t=r1, Friedman modified (3.145) as ‘

't
Yoo .= 8 gte-s)tr=v) Y, dr (3.148)

~ o

This produces a consumption function as
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't
Cee = k&8 j'e“""’f"Y, dt (3.147)
-

“We may write (3.146) in the discrefe form as
YP. = B [Yg + e".--,Ytuj + ez‘.-.’Yt-a +!I.] (3.148)

or ag ft 18 usually preferred to write:

Yoo = BYy + B(1-8)Ys., + B(1-8)2Y,., +... (3.149)
Equation (3.149) stresses the "oxpected™ nature of
permanent Income, implying that Y. depends on current and

paat measured Income with consumers giving most welght
their current 1incame and successively declining weligh to
past incomes.

Friedman’s procedure was to use real per caplta US data
for 1905-1951 to compute alternative time series for Yeq,
using different values of B8 truncating equation (3.149)
after sixteen terms. Measured consumption was then
‘regressed on each such geries in turn and a set of
‘estimated equationg of the form Ci=a+b¥e ., obtalned.
Friedman found that the closest fit was obtained for a
value of 8=0.33. For this equation, the intercept, a, was
not significantly different _ from =zero so that the
proportionality of the relationship between Cp, and Y
appeared to be confirmed. The estimate of k was b=0.88 but
of the great importance was the low value obtained for 8
(Friedman, 1957, pp.146-49). B8=0.33 suggested that only one
third of the total weight used to assess permanent Income
1s attached to 1income of four or more years ago. Such
raegsult, if correct, constituted strong evidence in favuor
of the PIH over the AlH since the latter implies 8=1 and
there is no difference between Y and Y. A low 8 impiies a
low MPC. This means low impact values for the wvarious
Keynesian multipliers. This has obvious implications for
the efficiency of fiscal policy (Thomas, 1884, p.72;
Walters, 1968, pp.254-55). ,

Friedman [19631 further developed the analysis and
stated that "B is a direct estimate of [the interest ratel
r, which, as it happens, ylelds an estimate of the horizon
closer to that yielded by other  evidence than did my
earlier assertion that 2/8 was an estimate of the horizon,
As ! have noted 8 turned out to be 0.4, which is certainly
rather c¢lose to the value for r of 0.33..." (Friedman,
1963, p.23).

The evidence concerning the size of 8 is not, however,
clear-cut and has been disputed by other writers. For
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example, Zellner et.al.,[1965]1 and particularly Zellner and
Geisel! [19701, using US quarterly data, obtain estimates of
8 which when converted into annual terms are much closer to
unity, Furthermore, Wright [1969] using virtually
idéentical data to Friedman but merely treating vartime
yearg slightly different, ocbtains a value for-8 of 0.8.
Such values suggest that the use of measured income in the
.L:56

congumptian function is much less serious miss-
specification that originally suggested. In contrast,
however, Darby [1972 and 1974) obtains a value for 8 as low
as 0.1, Darby [1974] argues that the econometric
procedures that have been utilized in the estimation of
permanent 1income have biased upwards the estimates of the
welight of current income in the determination of permanent
income. This bias is due to specification error inherent
in the errorneoug omission of transitory income and (it
corelates from consumers’ expenditure equations when these
expenditures include inventory adjustments associated with
receipts of transitory income. The estimated permanent
tneome based on guch an expenditures equatlion will be 8
mixture of the true wvalues of permanent and transitory
income (Darby, 1972, p.928; Darby, 1974, p.2268). If there
is a susplcion that some of the consumption expenditures
are really depositories of wealth for the reasons Just
given, we might well wish to explain actual total
consumption as in equation (3.150).

Ce = kg + szpg + k:YT\; + e (3.150)

This can be explained as follows. In the event that C,
contains consumer "investment", then, since Y, alone will
not explain it (it only explains consumption in the sense
of the wusing up of the durables), it will appear in the
regiduals of the equation. Since this residual item then
containg (new) wealth, it will be correlated with Y (an
alternative measure of wealth). Thus, equation .(3.150)
without Yy, will show blas. It Yy ig calculated by
subtracting Y from Y-which is the 'usual method-then the
resulting wvariable c¢an be included as an argument in the
consumption function as it is in equation (3.150). Darby,
indeed, finds that Yr is significant (when long lags occur)
and its significance diminishes as one moves toward a
measure of consumption more like the preferred theoretical
construct (which is the using up of consumer goods).

. In estimating Ye, Friedman finds a seventeen-year lag
which also seems too lang (Friedman, 1957, p.145); thus
some effort has been directed toward using the more
flexible schemes such as the Almon or Pascal lags. Both
Mayer [19721 and Boughton [19761 have done this, with the
latter finding a very short lag (within a year) wusing
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Pascal laggs. Boughtan also argues; (a) that there is an
unexplained. non-proportionality 1In the us short-run
consumption function, (b) that the functional form might be
differant for the different types aof congumer goods
included in the aggregate, and (c) that there are omitted
variables 1In the wusual simple test. Boughton feels that
while:- his test meets the minimum conditions of the
permanent income model, the short lags and the non-
proportionality do not favor {ts general acceptance.

+Li55

3.6.3.4.1. Adaptive Expectations Hypothesisg

Indeed, Friedman proposes a simple method for
estimating permanent income that may approximate the method
by which people themselves estimate their permanent incone,
This methed 1is now referred as the "adaptive expectations
hypothegiag", firgt developed by P.Cagan. '

Let us now derive a very simple adaptive expectatlons
model in which an individual (or a community) already has
an estimate of permanent income. The model shows how an
‘adjustment in expected permanent income can be made as a
result of comparing this (previously established) permanent
income to current income (Miller and Pulsinelli, 1980,
p.235). If equation (3.149) {is multiplied by 1-8 and
lagged one period we obtain

(1-8)Ypr-1 = B(1-B)Yeoy + B(1-8)2Y¢-.2 *+ ... (3.151)
Subtracting this equation from (3.149) eventually yields
Yoe = You-s = B(Ye = Yoeos) (3.152)

Rearranging

Ypu - qu-g = B(Y. - Ypo-;). 0 < 8 <1 (3.152)

Equation (3.153) is an example of what is normally referred
as the adaptive expectations hypothesis (Griliches, 1967,
p.16),

Equation (3.153) suggests that if this year's measured
income is the same as last year's estimate of permanent
income, then the estimate of permanent income will not he
revisged. If this year's measured I{ncome exceeds last
year's estimate of permanent income, then the estimate of
permanent income will be revigsed upward by 8 (a fractlon)
times the difference. I[f this years measured income is
less than last year's estimate of permanent 1income, then
the estimate of permanent income will be revised downward
by 8 times the difference. The extent of the upward or
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downward adjJustment depends on the magnitude of 8, which is
called the "adjustment coffecient®. The larger 1s 8 the
greater 13 the adjustment. At one extreme A=1 and
adjustment 1is complete, there being no difference between
measured and permanent income; while at the other extreme,
B8z0, no adjustment takes place at all and permanent incame
remains unchanged regardless of the size of measured
income.

: We are now ready, usgsing a simple adaptive expectations
model, to relate permanent consumption to permanent income.
Subgtituting equation (3.153) into equation (3.106) ylelds

Cpg = 7k[th_; + B(Yg - Yp'-t)] (3.154)
Rearranging yields:
CP' = kYPQ-] + kB(Yt - Yﬂt-i) (3.185)

Equation (3.155) yields important conclusions, even
though ' it {3 based on a very simple theory of how people
behave. It suggests that individuals (or a community) will
respond only slightly to changes in measured income {f they
do not know to what extent that c¢hange 1s permanent or
transitory. By assumption, people change their consumption
only in regponse to changes in permanent income, transitary
income changes will have no effect on consumption, given
surficlent assets. Note that permanent consumption depends
on permanent income, and permanent income depends only
partly on current income (Branson, 1989, p.265; Miller and
Pulsinelll, 1986, p.237).

3.6.3.4.2. Partial Adjustment Hypothegis
.L:56 .

~

Nerlove combined the Cagan adaptive expectations model
with Koyck’s reduction procedure to provide both an
acceptable rationale and a feasible estimation procedure
applicable to a wide range of problems. |In addition, he
suggested an alternative justification for the assumed form
of the lag: the partial adjustment model. In this model,
current values of the independent variables determine the
"desired™ value of the dependent variable (Griliches, 1967,
p.17).

v Consider a model in which optimal or *desired"
congumption, C.*, depends on current measured income, i.e.,

Ce*. = kY, , (3.156)

and suppose that actual consumption only partly adjust to
changes in optimal consumption (Thomas, 19284, p.74), l.e.,
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Co =~ Ce-s = B(Cy® = Co-r), 0 < 8 < ¢ (3.157)

Equations (3.156) and (3,157) represent what 18 commonly
called the "partical adjustment hypothesis”. When optimal
current consumption exceeds the actual level of consumption
in the previous period, current consumption is increased
beyond its previous level. However, becaugse 'of "hablit .
persistence” the Increase In actual consumption 1a less
than the full difference between C.* and C¢-:. The size of
8, agaln known as an adjustment coffecient, determines the:
extent to which actual consumption i1s pushed towards the
ortimal., Substuting equation (3.156) into equation (3.157)
yields:

Ce = kBY, + (1-8)C,., (3.158)

Except that there are now no problems of least squeres blasg
(serial correlation), equation (3.158) 1is {dentical to
Koyck transformation-examined in the next section-eveéen as
far ag the coefficienta on Y. and C¢.« variabled are
concerned. Yet, the interpretation we place on k and the
ad)ustment coefficients B8 depends crucially on which
underlying hypothesis 1g wvalid, the PIH or the hablt
persistence of the RIH.

3.6.3.4.3. Distributed Lags

It is possible to simplify Friedman’s somewhat
cumbergome = procedure for estimating the consumption
function by -making use ot the so called Koyck
transformation. ‘

Formally, let ﬁs assume that equation‘ (3.159)
representg the permanent income hypothesis,

Ce = kir,w,u)f(B8L)Y, (3.159)

where the k function 1s that which we attributed to
Friedman and f(8L) represents some arbitrary (or derived)
welghting scheme for actual income Y.. Note also that L is
a "lag" operator. The most often ugsed weighting scheme {8
the Koyck. For this we have (Mayes, 1981, p.126),

f(BL)‘ = (1-B)B‘L‘ fDI‘ i = O, 1' 2,-.0 (3. 160)
Since
L-8
f(8L) = (3.161)
1-8L
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when the right-hand term of equation (3.160) i{s summed (it
is an infinite series which approaches zero as t approaches
infinity assuming B8<1), we ¢an use this expression directly
in our consumption function. We assume k(r,w,ul)zk for
gimplicity and the result 18 an expression for the
permanent income consumption as expressed 1in® equation
(3.162) (Evans, 1969, p.23; Douglas, 1985, p.63).

1-8
' Ce = klmm—nou) Y, (3.162)

which produces an estimating equation of
C: = k(1-8)Y, + BCy., + e (3.163)

with an error term (e.) tacked on arbitrarily. Here, the
specific Koyck weighting hypothesis is represented by the
parameter B8, a parameter which. is also justified by the
permanent view that expected income calculations are based
on (averages of) past incomes.

It must be noted -‘that the distributed lag form of the
consumption function {s an approximation to Friedman'’s
expected income form. To see this, let wus substitute
equation (3.149) into the basic relationghip Ce.=kYss. This
yields

Cee = kIBY, + B8(1-8)Y¢ + B(1-8)23Y,._, +...1 (3.164)

Lagging this equation by one period and muttiplying by 1-8
yields

(1-8)Cp -1 = kIB(L-8)Y¢-;, + B(1-8)2Yy-3 +...] (3.165)

Subtracting the equation (3.165) from the equation (3.164)
leads to '

Cpg = kBYg + (i"B)CPQ-; (3.166)

Finally, by makiné the use of the fact that CpQ=C,-Cyg,
equation (3.166) can be written as :

Ce = KkBY, + (1-8)Cy + [Cy¢ - (1-8)Cy¢-11 (3.167)

where the last expression of the right-hand side is error
term, i.e., unknown disturbance (Zellner et.al., 1865,
p.572).

At this point, we should note that equation (3.163) has

a complication arising from the fact that it is a reduced
form equation (with the consequence that OLS estimate of
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the coefficients are in general inconsistent-this can be
seen from (3.167), the disturbance term is correlated with
Ci-¢ and if a random ‘disturbance is added to the basgic
relationship the composite disturbance term in the equation
is likely to be autocorrelated) (Pagano and Hartley, 1981,
p.171). Equation (3-162), indeed, 1s the gtructural
equation, and error (€,)is tacked on there, the correct
interpretation of the error term in equation (3.163) is

ey = E. - BEQ-; (3.168)

While the point at which the error term appears 1is often
taken to be arbitrary, there are some real issues here,
especially involving the estimates of propensity to consume
(Douglasg, 1885,  p.64). There 1is, however, a more
fundemental problem concerning both Friedman'’s method and
equation (3.163). Apart from the error term, equation
(3.168) has exactly the same form as the habit persistence
version of the RIH, i.e., both give C, as depending on Y.
and Cy., (Evans, 1969, p.24; Thomas, 1984, p.74).

There is the problem that the Koyck lag, while giving
one structural form for estimating 8 (if it is less than
unity, it is a readily estimable structural parameter), may
run into trouble from serial correlation (Liitkepohl, 1881,
pp.212-13), affecting either the short-run or the long-run
estimates of the propensity to consume (and the mean lag),
depending on how one estimates the model (Douglas, 1985,
p.67). With regard to this problem, Zellner and Geisgel
have compared a general distributed lag model-of the Koyck
form-under four assumptions about the error terms. The
consumption fonction is

Ce = BCe.y + k(1-8) Y, + uy - BUy-: (3.169)
and the four assumptionsg are that
(1) uy - Bu, = E, with E, normally distributed;

(2) u, are normally distributed;

{3 Uy = @BaUe.; + €3¢ with €y mormally
dlstributed and

(4) Ug - Bu.-. = ¢. (u;..g"ﬂl..h-z) + qu Uith 64.
normally distributed.

here (1) represents the usual procedure and (2)-(4)

represent somewhat more realistic alternatives; 1ndeed,
both 3) and (4) allow for some "structural"

autocorrelation in the residuals. Note that 1if any of
(2)—(4) are appropriate, the estimates in (1)-the usual
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form—will be inconsistent. Zellner and Geisel use maximum
likelihood and Bayesian methods on quarterly US data and
conclude (mostly) in favor of model (1), with an unstable
short-run but not long-run propensity to consume. An even
more careful comparison of the various procedures (and,
incidentally, the model) 1{s by Davidson et.ad. [19781]
utilizing British data (on a wider range of topics
including seasonality and multicollinearity).

3.6.3.5. The Relation Betwgen the Permanent Income and
“ Relative Income Hypotheses '

Friedman [1957] also shows that a basic aquation
arising out of the RIH explanation of cross-sectional data
can be derived under the PIH. One way of gsummarising
Duesenberry’s cross-sectional argument is to express the
APC of a household as o

c Y

— =X+ B — a>0, B>0 (3,170)
Y Y i

where C and Y are household consumption and income and Y
.is the mean income of the household and its associates.
Thus, ags the {income of household rises relative to mean
income, i.e., as we move up the income distribution, the -
APC declines (Friedman, 1967, pp.160-63). The above
equation can be regarded as the cross-sectional analogue of
equation, C¢/ Yi=a+B8(YO/Y,.).

Under the PIH, 1f a consumption function estimated by
ordinary least squares from cross-zectional data, then
provided the mean transitory components of income and
consumption are zero, the equation obtalined can be written
asg :

C = k(1-P,) + kP, (3.171)

Dividing by Y, we then obtain

c Y :
— = kP, + k(1-P,) — . (3.172)
Y , Y S

an equation identical in form to (3.170) obtained under the
RiH. Thus, the PIH 1is able to explain a basic empirical
relationship of the RIH, and moreover, unlike the RIH it is
also able to tell us something about what determines the
size of estimated coffecients in such relationship (Thomas,
1984, p.71). Since the PIH implies 'that 1in equation
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(3.170) «=kP, and B8=k(1-P,), these coefficlentg clearly
depend on the proportion of the total cross-—-sectional
variation in income that is the result of variations in. the
transitory component. In effect, Friedman®’s hypothesis not
only predicts that the cross-~sectional congumption function.
411! have an Intercept but, unliike the RIH, is also able to
nake some prediction about the size of this intercept and
:lope of the function that will be obtained (Friedman,
1257, p.164; Thomas 1984, p.71).

It must be pointed out that the principal way one might
prefer to test the PIH directly 1is to compare its
predictions with those of the obvious alternatives, but
there are several problems which emerge immediately. The
first of these is that the theories we have listed as
alternatives have been shown to have considerable overlap.
Indeed, we cannot compare Y. with Y and Y/Y° as predictors
of consumption both because each of this is merely one
particular representation of the general theory propesed
and because not only does Y/Y? contain Y, but so does Y, as
usually calculated.

3.6.3.6. An Evaluation of the Emprical Studies on
‘ the Permanent Income Hypothesi

Since the publication of Friedman’®s "A Theory of the
Consumption Function" in 1957, a great bulk of empirical
study has emerged to test the PIH. While some of these
studies favoring the P!H, others unfavored it.

Friedman, in his 1957 book, suggests a series of
additional tests of his own hypothesis, one of which
involves an attempt to test directly the assumption of a
zero correlation between transitory consumption and
transitory income. Such tests concentrate on the influence
on consumption of "windfall gains®". We may describe a
"windfall®" gain as a payment to consumer that was
completely unexpected, which 1s not exPEQted to recur and,
moreover, does not recur.

An early study of the influence of windfall gains was
undertaken by Bodkin [19591 who considered the effect on a
group of US "war veterans" of the receipt of a totally
unexpected National Life Insurance Dividend in 1950. Bodkin
regressed the non-durable consumption expenditure of such
veterans on both their regular income, Y, and the size of
the windfall, d, with the following result.

C = 950.3 + 0.56Y + 0.72d + e R2 = 0.60
(56.6) (0.01) (0.11)

Thus, the MPC windfalls appeared to be not only greater

than that suggested by the PIH but even greater even than
-the MPC regular income-a result that apparently
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contradicted the PIH, Frledwan, however, pointed out that
since permanent income also tends to depend on age, the
windfall might 1in fact be acting as a proxy variable for
the apparently high MPC windfalls. In response ta .
Friedman’s criticism, Bird and Bodkin [1065] re-examined
the problem, including, in the above equation, extra
variablea {0 represent permanent income. Thelr final
reguits were Iinconclusive and could be interpreted in terms
of either the AIH or the PIH. A windfall study by Kreinin
(19611 obtained lower MPC out of windfall income while
obtaining a MPC of 0.8-0.9 out of regular income and agreed
with the PIH, Landsberger [1965]1 tried to reconcile the
discrepancy between the results of Bodkin and Kreinin and
concluded that the MPC out of windfall income decreases
strongly as windfall 1income rises. Bodkin (19661 in
replying the findings of Landsberger, argued that
Landsberger’s results do not constitute a particular strong
confirmation of Friedman's permanent income hypothesis and

this resulfs‘ appear to be supplement, rather than
contradict, the findings of Bodkin [1858]1, and Bird and
Bodkin (19651, In another empirical test wusing dividend

payment to veterans Lee [1857] reached the result that the
MPC nut of transitory income is8 not zero, thereby suggested
that the original version of the PIH may not be entirely
correct. Indeed, Lee's result tends to gupport a modest
version of the PIH in which consumption is assumed to be
effected positively by transitory income, but not as much
as by permanent income., Darby (1972, 19741 regressed the
consumption expenditures ' on transitory and permanent
income, There are two main points of interest in the
results., First, as predicted by the PIH, the estimated
coefficient of transltory income is invariably smaller than
that on permanent Iincome. Second, the less inclusive the
definition of consumption expenditure used, the smaller the
size of "the coefficient on transitory Income. For
non—-durable expenditure only, this coefficient ig about one
fifth of the size of the permanent income coefficient. This
iz again as expected under the PIH since, because spending
on durables 1is more correctly classified as saving, its
exclusion from consumption expenditures should reduce. the
responsiveness of consumption to changes in transitory
income. Reid [1962] also examined the same problem using
crosz—sectlonal data., Her findings are conslistent with
Friedman’s hypothesis and with Kreinin's findings, but are
inconsistent with the findirigs of Bodkin.

With reference to a paper by Friedman (19631 we also
have to clear up the theoretical and empirical {asues
relating to the "horizon" +to which consumers hold their
expectations. 1f the consuming unit has a three year
horizon, then it could be argued that his personal rate of

discount is approximately 33. 1/3 percent, That (s, 1f r {8 =
an individual’s rate of time preference, then i1/r=H defines -

. his horizon. We can obtain r from observing that Ye.=rWT,
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where W' 13 the consumer's wealth. Then since. a windfallh

adds to wealth, there will be observable a spurious
connection between a windfall and actual consumption
because of the correlation between permandnt and transitory:

income., In the case of k=0.9 and the 33 1/3 percent
discount rate, about $.30 per dollar of windfal)l-orfented -
consumption would a rigse from this violation:  of baale -
assumptions of the theory. For a longer harizon, - this bias -
would approach zero. On this subject, Mayer [1872]1 found a
longer horizon. We must also cansider the "length of
horlizon" question together with the ‘“proportionallty" .
question. Friedman actually found in favor of three-year
horizon and proportionality, but latter was gquestioned by
Levitian [1863] who used the "errors in variables" approach .
on data for which the horizon turned out to be at most two
years. In addition to horizon critics Levitian (1963, p.29]

has following conclusion on the PIH{ "The empirical result .
show that...Friedman's test is a rather roundabout way of
attacking the problem...0On the basis of our tests, one may '

conclude that although the traditional income elaaticitiescg
‘are indeed likely to be downward biased, - the size of ‘the

biag has been exaggerated by the PIH.™ More" recently, -
Bhalla [18791- looked at Indian rural data anq used a
procedure which carrects for Joint "measurement™ . and .
"hypothesls" errors (recall that the PIH can be interpreted .
az an "errors in variables™ problem which creates a nice -
mzss if there are also measurement errors in variables)..
Bhalla findg an upper limit of three years and

non-proportionality; a similar method, wused by Musgrove
{1978, 19791 an South American data, - also finds

nan«proportionality. ‘ ,*ﬂg‘jr R

On the measurement problem of permanent income Ramathant;
[1971] pointed out the weaknesses of common method nf~j
estimating permanent income 1in cross—section studies, -
since, in these studlies (i) no account is taken of expected -

future receipts, and (i11) households in the same group may
have different permanent incomes because of differences in:

factors other than those used in forming the - groups. -

Ramathan estimated permanent income in two-stage. First,

grouping households according to some control qariablee. 
‘And second, eliminating the ‘"pseudo estimate®™ for the
effects of wealth and number of earners. He concluded that
his method gave better results than the common method of
using the mean values. Reid [19851, to distinguish hetween”*
permanent and transitory income used cycle—averaging methnd];
and argued that ‘the results obtained better, ' Co

In an early test of the PIH, Friend and Kravis [1957) -
found that the PIH generally provides a better explanatianuj
of household behavior, but the margin of auperinrity is -

small and not consistently maintained. Arak and Spiro.
[1971] found -the relationghip implied by  Friedman.:

ingignificant and proposed the hYPothésisffthatigthe?
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difference between realized and measured 1Iincome depends
upon changes in the unemployment rate does yleld
significant reasults. In a sgure conclusion, Laumas and
Mohabbat [1972] gtated that the findings of the PIH cannot
be accepted.

In a c¢ritical review article, Houthakker [1958al
reported that an important testable implication of
Friedman'’s theory that is the numerical value of ‘permanent
‘"income must be more uniform in the minor than in the major
subcells—of the consumption function 1is contradicted by
statistical data. Houthakker views his results as
particularly significant because, he believes the test he
performed to have been suggested by Friedman. In a comment
parer,. Eisner [1958]1 argued: (i) the test actually
suggested by Friedman 1is an appropriate one. (iid
Houthakker has not performed the test correctly. (iii{) When
the test is performed correctly, the results are entirely
conglstent with Friedman's PIH. (lv) A more powarful test
‘'glves results strikingly consistent with the predictions of
the Friedman,s model. And also in his comment, Friedman .
(1958] made the above critlocs about the Houthakker's paper.
In nis reply, Houthakker [1958b] accepted Eilsner's results
as correct,

Mayer [1966] tested the PIH using cross-section data
which i3 covered a dozen countries. Mayer argued that the
data disconfirm the PIH in the strict sense, i.e., the
marginal propensity to consume out of permanent income is
equal to the average propensity. On the other hand,
Mayer’s tests confirmed to looser version of the PIH,
namely that the marginal propensity to congsume {8 greater
for permanent than for measured income, though even for
permanent income, the marginal propensity to consume 1is
less than the average. Mayer [1872]1 employed variocus test
for the PIH and concluded that. the proportionality
hypothesis of the PIH iz thoroughly disconfirmed. Anather
hypothesis, the zero transitory income elasticity, in. 8o
far as 1t is testable 1t, too, 1s disconfirmed. In
addition, Mayer argued that the various test suggest that
it greatly overestimates the lag. However, nearly all the
tests which have been performed by Mayer relate to the
conventional definition of congumption. One c¢could,
therefore, argue that the permanent Income theory as
formulated rather than as tested by Friedman has not really
been disconfirmed. A similar result was obtained by Simon
and Aigner [éQ?OJ. ‘ : '

In Holbrook and Stafford [1971], a multivariate "errors- .

in variables" model was used to analyze the MPC from each
of several gources of income for a sample of 621 families
in a three year panel study. The finding of the sgtudy 1is

that the total family income is much more stable than its - .

components, as there Is a tendency for changes in head’s -
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income to be offset by opposite changes in wife's and
transfer income. The MPC out of the permanent component of
both the head’s and wife's labor income is 0.9, a result
consistent with Friedman's for aggregate income, and
implying that growing labor force participation of wives
should have no effect on the long—run saving rates

Taubman [1975]1 concluded that if cross—section studles
are to be used to butters Friedman’s contention that the
consumption—permanent—income elasticity 1s one, then the
interest elasticity of savings must be zero. As far as we
aware, extensive cross—section testing of the PIH has
indicated that the elasticity is higher with respect to the
permanent income than to current income. However, no one
has yet reliably estimated the permanent income slasticity
to be greater than one.

Singh et al. [1978) employed a different approach to
test the PIH. The parameters of the consumption function
have been estimated by the Nonlinear Iterative Least
Squares (NILES) method. 'The NILES method reduced serial
correlation to a remarkable low level, thus, increaged the
confidence in the estimates of the parameters. Sing et al.
egtimated consumption functions by the NILES method and
concluded that the PIH provides a satisfactory explanation
of the consumption behavior in Canada, India, Netherlands,
. and West Germany.

Among the more recent studies, Bernanke [1985] examined
consumer purchases of non—durables and durables as the
outcome of a single optimizing problem. It was shown that,
with non—separability in utility, the presence of
adjustment cost of changing durables stocks may effect the
time series properties of both components of expendlture.
An econometric test of the PIH based on the model! developed
in this paper was both more efficient and less prone ta
blag than those in gsome previous studies. However, this
test confirmed earlier rejections of the PIH 1in aggregate
quarterly data.

The permanent income hypothesis implies +that people
save because they rationally expect their permanent Income

to decline; they save "for a rainy day". It follows that
saving should. be at least as good a predictor of declines
in labor income asg any other forecast that can be

constructed from publicly available information. Campbell
[1987]) tested this hitherto, ignored implication of the
permanent income hypothesis, using quarterly aggregate data
for the period 1953-84 in the US. By contrast with much of
the literature, for example Bernanke [18851, Flavin [1981]1],
Hall [19781, Hall and Mishkin [19813, and Muelbaur [19831]1,
the results obtained by Campbell are valid when 1income 18
stationary in first differences rather than levels. Geweke
and Singleton [19811, using latent variable model for
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time—series data, tested the PIH and the implication aof the
test was the PIH seemed to provide a reasonable, if rough,
description of the behavior of aggregate consumption over
time, but its specification of the exact, temporal relation
between consumption and permanent income should perhaps not
be taken literally.

In another recent empirical study, Moulaert and
Canniere [198B) tested the PIH wusing 1978-79 household
budget survey data of Belgium. They were not able to reject
that the permanent income is a determinant of consumption.
But they have rejlected the PIH in another dore feature,
rhat is the independence of APC of income inequalilty.

The tests concerning the PIH were not only made on the
its core features. For example Fry (1979), Petersgn [1872],
Thurston [1977), and more recently Peel [1986] test and
dizcusg the PIH in the context of the demand for money.

In a recent paper, Miron [19861 claims that the poor
performance of the permanent income model of consumption
might be attributable to the use of seasonally adjusted
data. Indeed, he estimates a version of the model using not
gseagonally adjusted data and obtains results superior to
those from estimating the same model with seasonally
adjusted data. Unfortunately, in a later paper English et
al. show that there are two important problems in Miron’s
execution of the tests that he reports. First, the test
statistics for the overidentifying restrictions are
miacalculated because of a "bug" in the software program
(TSP) usgsed to estimate the model. Second, the timing of the
srice series wused to construct the real not seasonally
arljusted consumption geries and the real interest rate
sariegs are 1inceorrect because of a second "bug"™ in Miron's
program.

3.6.8.7. Policy Implications of the Permanen
Income Hypothesis

The theoretical and policy implications of the PIH are
far—reaching. Friedman has shown that current measured
income may not correspond to the income concept upon which
consumers base thelr declsions. A change in measured income
may not completely correspond to a change in permanent
income. it a measured Income change 18 viewed by
individuals as transitory the MPC will be =zero. If the
measured income change 1s viewed as permanent, then MPC
will be large (Friedman, 1957, pp.236-38). Thus MPC 1in
response to an income change will depend upon the
perception of the individual about the nature of the income
change, MPC is not stable. The stability of the MPC wasg a
contral reliable feature of behavior in Keynesgsian theory
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and thus the PIH dealt this relation a savere below.

The PIH suggests that the private economy is Inherently
«table for two reasons. First, because permanent income is
2 wealth concept, then the extent to which the PIH |is
valid, 1t provides support for the Pigou (wealth) effect.
This means that price flexibility 18 capable of restoring
the economy to a full-employment equilibrium after the
economy has been shocked. Second, when the economy strays
-from its natural growth path during booms and recessions,
the PIH implies that consumers willl respond only in part
to guch transitory changes in national income. Temporary

booms, therefore, will not be fueled by large inecreases 1in
consumption; and temporary recessions will be cushioned
somewhat by consumers who maintain most of thelir

consumption expenditures. Stated differently, the PIH
implies that the APC falls 1Iin booms and rises in
recesgions; this countercyclical tendency 1is inherently
stabilizing.

Another Implication is that how much rellance should be
placed on using temporary tax changes for stablilization
policy depends on how correct the PIH is. "The debate about
tax .cuts centers around an argument originally noted and
rejected by Ricardo in the nineteenth century, but revived
and supported by Barro [1974]1., When the budget is balanced
initially, and the government cuts taxes, there will be a
budget deficit, financed by borrowing. The debt that |Is
fgssued today must bhe retired next year or in some future
ygar along with the interest that it carries. To repay the
debt the government will have to rise taxes in the future.
Hence changes in taxes should have no effect on consumption
because- permanent income 1is really uneffected by this
intertemporal jiggling of +tax rates" (Dornbusch and
" Fischer, 1987, pp.278-~79). .

On the other hand, there are theoretical reasons to
relieve that income tax changes labeled as temporary might
indeed have important effects on consumption and on
aggregate expenditures. Blinder [18811 lists the
followings: (1) A temporary reduction in taxes may induce
. households to save largely by purchasing durable goods,
which will significantly effect the economy. Similarly, a
temporary rise  in taxes may induce households to postpaone
‘their purchase of durable goods, even though "consumption
will not be reduced by as much. (ii) Some households
currently may not be able to spend as much as they wisgh
because they cannot borrow on thelr future earnings. Such
liquidity constrained households may spend all of the
reduced income tax-—whether it is temporary or permanent.
(iii{) People may not "bhellieve"™ that tax changes are
temporary; presumably, they base their consumption on what
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they believe the government will do rather than on what the
government says it will do. (iv) If people are very short
sighted (or, to put it more objectively, if they have very
high subjective discount rates), they may respond
significantly to temporary tax changes. ,

The dynamics of adjustment to a shift in investment
demand may also be differently evaluated in the context of
the PIH. In Fig. 3.12, autonomous investment demand rises
by amount Al, but it 1is not known whether the shift is
permanent or transitory.

1!

l_)
: ]
v o ¥ Yy

Figure 3.12

~

It is in fact permanentﬁ so that the IS curve will
eventually be at IS, ghifted to the -right by an amount
Al(1—k), where 1/(1-k) is the long—run multiplier. But in
the first period, the IS curve shifts only to 18", by
amount QAl/(1-8k), determined by the short-run consumptian
function and multiplier. Over time, the economy moves
gradually from E" to E', as individuals come to recagnlaze
that the shift in investment demand e permanent (Dornbumsoh
and Fischer, 1887, p.382).

Another point is that inolusion of resal wesels e @
determinant of consumer demand probably Inoressss Lhe
effectiveness of monetary policy relative to fiscal pollay

152



through the {i{nterest rate effuct un agset valusw, whiubh
flattens the IS curve (Branson, 1989, P.282), The
expansionary monetary policy will reduce the Interest rate,
In addition to its effect on {investment, the fall in the
interest rate-wil!l Increase the value of real assets,
stimulating consumption. Thus, the asset effect complements
to effect of monetary policy and provides a link from
monetary pollcy changes to consumer demand through the
interest rate.

- - e — m—

Figure 3.13

On the other hand, an expansionary fiscal policy tends to
raise interest rates, reducing the real- value of assets and
consumption spending, partially offsetting the effect of

the original fiscal policy expansion. In Fig. 3.13 a given
shift is shown in two pairs of IS curves: the steep 1S, and
IS:, flat 1S¢’ and IS,', as government spending |lis

increased. With the steeper IS curves, omitting the asset
effect, Y rigses from Yo to Y. With the flatter curves,
including the asset effect, Y only rises to Y, with the
postulated g increase. Thus, the asset effect, through the
interest rate creates a consumption demand change that
complements the effects of monetary policy but tends to
offset partially the effects of fiscal policy.
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3.6.4. Life-Cycle Hypothesis

We have made a distinction between the absolute {ncome
hypothesis on the one hand, and the relative lncome and the
permanent Incone hypotheses on the other, also suggeated
that the permanent income hypothesis actually 1involivesr a
more explicit role for wealth than one generally finds in
the relative income hypothesis. Yet, we have also argued,
Keynes himself Included wealth 1In hils dlascusesion (and
Duesenberry did in his) although both omitted wealith in
thei{r more exact formulations. 'Along these lines we shauld
note that as we progress to more general models and tests,
the role of wealth becomes more and more complicated. The
life—cycle hyﬁothesis is a case in point; indeed, as 1t has
grown, it has developed from more specific early forms into
generalized ' dynamic consumption model. In the final
analysis it has turned out to be a very flexible and useful
model.

To begin, we should point out that there 1is a
considerable -overlap between the life-cycle model and
Friedman'’s model which occurs over the underlying economic
process which produces the calculations of permanent income
(Thomas, 1885, p.73). As it was noted above Friedman
presents a visualization of his permanent theory based on
the Fisherian theory of interest. This was a two period
consumption model (n which a consumer who expects to
receive income over two periods may choose an optimal G,,
Cz different from Y., Yz by borrowing or lending at the
going interest rate. His motives, says Friedman, are (8) to
straighten out his stream of consumption expenditures
and/or (b)) to earn Interest. We may then, also define the
life—~cycle hypothesis as a generalizatlion of the Flsherian
consumption model involving the age of consuming unit as an
additional iInfluence on aggregate consumption. We will
begin with an early version of the theory which basically
‘concentrates on the age aspect, before considering several
more general formulations.

3.6.4.1, Theoretlogal Faundullens 48 ¢hu
Life-Cyole Hypothouls .

The "Life-Cycle Hypothesis®” (Lt develupad by Madigllanid,
Ando, and Brumberg, assumes that people allocate thelr
income between consumption and saving. to wmaximize
"lifetime™ economic well-being, or utility.

In the LCH, 1{t is assumed that the individual receives
utility only from present and prospective consumption and
from assets to be bequeathed, It i assumed further that
the price level of consumables is not expected to change
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appreciably over the balance of the life span, 8o that the
volume of consumption is uniquely related to 1ts value,
then for an individual of age t, the utility function can
be written as

U':U(C"CQQ"uQ.C CL. qu‘) . (3.173)

This function is to be maximized subject to the budget
constraint, which 1if the rate of interest r, is not
expected to change appreciably over the balance of life
span, can be expressed by means of the equation

~ Y. Aoy . C. ‘
A, + L = + I . (3.174)
*=t (f4p)ret s (G S D LA Tet {(L+p)r*t 8

For the above equation and in coming sections we use
following symbols: ) .

C. = consumption of the individual during the t(th) year
(or other specified interval) of his life, whare t
is measured from the beginning of the sarning spanj

income (other than interest) {n t(th) year (for an
individual of age t, Y, and C, denote current income
and consumption, while C, and Y,, for T2t, denote
planned consumption and expected income in the 71(th)
year);

Ye

S¢ = saving in the t(th) year;
A, = assets at beginning of age period t;

rate of interest;

3
n

N = the earning span
M = ‘the retirement sepan

L = the life- span of economic aignificance In this
context, that is N+M,

For the utility function (3.173) to be maximized, the

quantities C, and A..: must be such as to satisfy thae first
order conditions.
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= ‘ T=t' t+1puo.L
gcC, (L4p)ves s
suU ¥ \ .
= 11, 17H)
EAL . (l1+p)btet s
gU
= [e]
S¥
where ¥ represents Lagrange multiplier. The equation

(3.175) together with (3.174), ylelds a system of L-t+3
simultaneous equations to determine L-t+i C,* &, A',.: and
¥*, the * symbols being used to characterize the maximizing
value o( the corresponding varlables.

If current 1income, Y.+rA,, i unequal to C, the
individual will be currently saving (or dissaving); and
similarly, if Y,+rA, is not equal to C,*, the i{ndividual
will be planning to save (or dissave) at age v (Modigliani
and Brumberg, 1954, p.391).

Modigliani and Brumberg (1854] and [1880 paper was
completed in 1954 and, as | know, publiehed In 18680],
"trim"” their general funotlion until they yget te a
considerably simpler version of Lhelr bausio model. To begin
with they assume that initial wwealth im Zara {no
inheritance), and that final wealth 1Is also zero (no
bequest). That is

ASSUMPTIDﬂblﬁ Al = 0, A'L.x = 0

From Assumption I and Equation (3.174), it follows
immediately that current and future planned consumption
must be function of current and expected (discounted)
income plus initiaL assets, il.e.,

c'»q = f(Vg,t,T), T = t t*l..loo’i (3! 176)
where
Y+

N
Ve = & - — + A (3.177)
et (L4p)rrts

combines the two items of wealth; and t denotes again the
present age of the individual.
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ASSUMPTION 11: The utility function 1s such that the
"proportion® of his total resources that an individual
plans to devote to consumption in any given year v of his
remaining life is ' determined only by his tastes and not by
the size of his resources (Modigliani and Brumberg, 1880,
p.131). This assumption can be represented by the, following
equation:

c.q = Q'QVQ (3. 178)

where for given t and T the quantity 2'. dependa on the
gspecific form of the function U and on the rate of interest
r, but "is independent of total resources", V..

As a result of well-known properties of homogeneous
functions, it can readily be shown that a sufficlaent
condition for Assumption Il to hold 1is that the utility
function U be homogeneous (of any positive degree) in the
variables C¢y, CeotyesesCr

It may also be shown that a wimple form of the wutility
index U satisfying Assumption [l {a the following:

[
U= log Us a¢ + X a luy C, T 43,479)

Shortly, the above assumption means that {f the
individual receives an additional monetary worth of
resources, he will allocate to consumption at different
times in the same proportion in which he had allocated his
total resources prior to the addition (Ando and Modigliani,
1963, p.56). Of course, this equivalence holds on the
acssumption that consumers deal in perfect markets.

The original Modigliani and Brumberg papers [1854)] and
{19801 have contained additional two assumptions. These
two assumptions are not essential to the argument, but are
introduced for convenience of exposition.

ASSUMPTION I11: The interest rate is zero, i.e., r =0,

As a result of this assumption, the expression

N Y.
Vo = L + Ay (3.4680)
Tet (f4p)rei-

can be written as Y, + (N-t)Y,* + A,, where,
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L
Ye®* = ( £ Y¢) / N-t (3.181)
y= s

represents the average income expected over the balahoa af
the earning span. ' ‘ ‘

Equation (3.178) now reduces to
Ce® = 2,%(Yy + (N~t)Y,® + A,] (3.182)

which implies

e
L C, = [Yy+(N=t)Y,"+A, ] L Q,° (3.183)

LAC I 1%

From (3.182) and ( 3.183) it then follows that
Q¢ = 1 (3.484)

ASSUMPTION IV: All the Q,* are equal; 1{,e., our
hypothetical prototype plans to consume his income at an
even rate throughout the balance of his life.

Let 2, denote the common values of the Q,* for an
individual of age t. From (3.184) we then have

S
£ o,t = (L+1-t)Q, = 1 (3.188)
!-tz .
or,
1 1
Q,t = Q; = = (3.186)
L+1-t L.

~
where L.=L+1~t denotes the remaining life span at age t.

Substituting for Q,* in equation (3.182) the value
given by (3.185), it can immediately to established the
individual consumption function, i.e., the relation between
current consumption and the factors determining it.

1 N-t i
C = C(Y,Y*,A,t) = Y + e ¥Y* + — A (3.187)
L¢ L. L¢

where the undated variables are understood to relate to the
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current period.

According to the equation (3.187) ocurrent consumption
is a linear and homogeneous function of current income,
expected average income, and initial asgets, with
coefficients depending on the age of the consuming unit
(Modigliani and Brumberg, 1954, p.389; Modigliani and
Brumberg, 1980, p.133).

Note that the marginal propenslty tn oonsume Iin the
above LCH model 1s

sC 1 (N-1) LYe
. e 30 (3,188)
£Y Ls L £Y

n
+

and tends to fall with 1increasing age (both i/L, and
(N-t)/L, get smaller with age), given 8Y* /&Y.

In the original paper in which the LCH appeared,
Modigliani and Brumberg discussed empirical tests at great
length, although they did not carry out. They note that "“A
household whose current income unexpectedly rises above the
previous 'accustomed’ level...will save a proportion of its
income larger than it was saving before the change and also
larger than is presently saved by the permanent inhabltants
of the income bracket into which the household now entera"
(Modigltiani and Brumberg, 1954, p.408). :

Dne important implication of equation (3.178) ie that a
change in current income will effect current consumption
only by the extent that it effects wealth., Thie (@ the key
implication of the LCH and distinguishes {t sgsharply fraom
the AlIH since normally changes in current income, unleds
they lead to similar changes in expected future Iincomes,
will have little influence on wealth-~the household's total
life time resources. Hence, except when a household is near
"death", changes in current income have little effect on
current consumption. Another important aspect of the LCH 1a
that Q's are independent of the size of wealth. The
household keeps the ratios of 1its planned current and
future consumption expenditures unchanged no matter what
the size of its total resources. In particular, ourrent
consumption 1is a constant proportion of these resources.
This is the well known and much oriticized "proportionallty
postulate™ and it follows from the assumption that marginal
rates of substitution depend only on consumption ratios
(Thomas, 1984, p.62). However, It must be stressed that
the convenient proportionality postulate is 4in no way vital
to the central implication of the LCH. As can be seen from
the two-period case (examined in Chapter I1), the dropping
of this agsumption would still leave current consumption as
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a function of" total lifetime resources although the
relationship would no longer be one of proportionality.
Hence, a change in current income would still only effact
current consumption via its probably small effect on total
lifetime regources, i.e., wealth. The contrast with the AlH
therefore remains.

Consider a household at the beginning of its ocareer
anticlpating a sequence of labor incomes and decliding on a
sequence of consumption ratesg within the limits set by its

income prospects. In Fig. 3.14. an expected Income
sequence Is {llustrated, and along with 1t a chosen
consumption plan. Both the income sequence and the

consumption plan are pictured in two ways; 1in current real
lirag (dashed curves) and liras discounted to the decision

date (gsolid curves).

cV __Jdactual ¢
o

\ discound ¢

actual vy
ciscounted y

0 t’ L timeg age

Figure 3.14

The consumption plan is shown as smoother than the
income sequence. The spirit of the LCH is that oconsumers
prefer steadily consumption to fluctuating consumption. The
one—period marginal wutility of consumption is declining.
Households save and dissave in order to smooth out their
income paths. Saving for retirement is the clearest example
of such behavior but certainly not the only one. Another
example is debt financing by young ‘people to obtaln a-
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standard of life beyond their current means but consistent
with thelr occupational status and income prospects (Tobin,
1975, p.186). Of course, the household 1is not free to choose
any paths for C that it desires, It is limited by {ts
income sequence. Specifically, the sum of the differences
between discounted Y and discounted C—-the present’ value of
its savings and dissavings from labor income, must add up
to zero over the lifetime. Figure 3.15 provides the same
information as Figure 3.14 in a different form. The curves
are the integrals of “"discounted Y" and "discounted C"
curves. The Y curve shows for each age the cumulative total
of labor income earned until that age discounted to
household age zero. Similarly, the € curve shows the
present value, as of age zero, of consumption through the
age. At the terminal age L, Y and C meet. This is the
budget constraint. '

Y*
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From the income and cangsumption paths the wealth
profile of the household can easily be derived, In pregent
value terms, non human wealth W g Just the vertiocal
difference, positive or negative, between Y and C. These
differences are shaded in Fig. 3.15 and plotted {n Figure
3.16 as discounted wealth. By putting the discounting
process in reverse, this present value wealth prafiie ocan
be converted into a current Jira wealth profile-the dashad
curve "actual W™ in Fig. 3.16,

Figure 3.16

This account has assumed that the household ecan save
and dissave in a perfect capital market-in particular, that
the household can borrow against future labor income at the
same interest rates at which it can save. The only
constraint has been the lifetime budget sonstraint,
Terminal wealth wmust not be negative, a restriction that
limits total lifetime consumption but not 1its allocation
among ages. In Fig. 3.15, ocurve C must start at O and at -
Y*, but in between It may have any shape the household
desires (Tobin, 1975, p.187). “

Consider, on the other hand, a simple liquidity
constraint, that non-human wealth W can never be negative.
The best the household, so constrained, can do is to
consume its cash income in sarly years until t’ and then
follow the dotted curves C's in Figs. 3.14 and 3.15,
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Correspondingly, in Fig. 3.16, discounted W will be O until
age t' and then follow the dotted path. The less drastio
constraint of a penalty borrowing rate, finite instead of
infinite, would move the household in the same direoction.
In general, as the example 1{llustrates, liquidity
constraints raise the household's wealth profile.-

3.6.4.2. The Macro Model of the Life-Cycle Hypothesis

So far we have applied the LCH to individual behavior. Our
major concern, however, 1is with the macroeconomic models.
In the below, what are the macro implications of the LCH is
examined.

To begin, let us write the equation (3.178) as

Cr(t) = Qp (L) Ve () (3.188)

This wequation implies that, in any given year t, total
congsumption of a person of age T (note’ that we have changed
the notation-now, t refers to time and T refers to age)
will be proportional to the present value of total
resources occurring to him over the rest of his life
(Modigliani and Brumberg, 1980, p.1356). The present value
of resources at age T, Vr(t), oan be expressed as the sum
of net worth carried over the previous period, Ay (t-1), and
the present value of non-property income the person expects
to earn over the remainder of his earning life, i.e.,

N Yro* (L)

Ve(t) = Ap(t-1) + Ye(t) + L (3.180)
TeTet  (14p(t))T-T

where Yy (t) denotes current nonproperty income; Yy®*(t) is
the nonproperty income an individual of age T expeots to.
earn in the (th) year of his life; N etands for the earning
span and r(t) the rate of return on assets. '

In order to'pcheed further, Ando and Modigliani [1963]
introduced the notion of "average annual expected income",
Yy*(t), defined as follows: ,

1 . Yre (t)
L ‘ (3.191)
N-T *=7+*1  (1+4r(t))

Yye(t) =

Making use of this definition and of (3.180) we can write
equation (3.189) as

!

1

Ce(t) = Qe (£)¥r (£) + Qr (£) (N-T)Yy® () (3.182)
+ Qy (L)YA (t-1) )
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To obtain an expression for aggregate consumption,
following Ando and Modigliani, we proceed to aggregate
equation (3.192) in two steps, first within each age group
and then over the age groups. ' . ‘

If the value of Q¢(t) is identical for all individuals
in a given age group T, then it 1is a simple matter to
aggregate equation (3.192) over an age group, obtaining:

CTe¢ = QT YT, + (N-TIQT, Y.*7 + QT ,At-1 (3.183)

It has been shown by Theil [1954] that under a certaln
set of conditions the coefficlents of (3.183) can be
considered as weighted averages of the corresponding
coefficients of (3.182),

Next, taking equation (3.193) as a true representation
of the relationship between*consumption and total resources
for various age groups, we Oan sggiwgate them aover all age
groups to get the oconsumptian funviion fer the whole
community. Consider the equationi

Co = B,'Yy + B4°Ye® + Bg'Av-s (3.194)

where C., Y., Y¢* and A,.; are obhtained by summing,
respectively, C'y, Y'y, Y¢*" and A",., over all age groups
T, and represent therefore aggregate consumption, ocurrent
nonproperty income, "gxpected annual nonproperty  income"®,
and net worth (Ando and Modigliani, 1863, pp.57-58).

In equation (3.194) there is a variable which is not
yet measurable-average expected annual nanpraoperty (labor)
income. We now need a final hypothesis linking average
expected labor income to a current variable-current labor
{ncome.

Several assumptions might be tested to see how they fit
the data coming from observations of the real world. These
simplest assumptiong would be that average expected Ilabor
income is just a multiple of present labor incomel

Yy = OY.. e >0 i (3.185’

This assumes that if current income rises, people adjust
their expectation of future incomes up so that Y.* rises by
the fraction © of the increase in Y,. We might note here
that, this assumption assigns great importance to movements
in current income as a determinant of current consumption
(Branson, 1989, p.255). If an fincrease in current income
shifts the entire expected income stream substantially it
will have a much larger effect on current consumption than.
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it would if the expected Income stream did not shift,
leaving the increment to current income to be allocated to
consumption over the remaining yeara aof life.

Ando and Modigliani [1963] tried a number of eimilar
assumptions, and found that the simplest assumption
represented by equation (3.195) fits the data as well as
any other (Ando and Modigliani, 1853, p.63). ' Substituting
the equation (3.195) into (3.184), we obtain the aggregate
consumption function.

Ce = (B,7'4083")Yy + B5s'Ay.y, = B,Yy + .BxAt-t (3.196)

Both Modigliani (18751 and (19861 written (3.186) Iin a

some different (but in the same meaning as (3.196) implies)
wayi

" Cy = a¥, + 8A, ) (3,197

An equation of this type hsild bewen proposed by somewhat
earlier by Ackley (19611, though both the funotional form
and presumed stability of the ocowfflolents rested on purely
heuristic considerations. ‘

As one might expect, in view of the steady-state
results, an equation of the form (3.197) with a, £ constant
implies In turn that, with a canstant rate of growth of
income, g, both the saving-income and the wealth-income
ratios remain constant in time. Assuming that YT, =Y, +r,A,
and that in steady-state, unexpected caplital gains can be
ruled out, while expected gains must be included in r, and
thus in Y.t (Modigliani, 41978, p.13). Hence, in
steady-state, we must have

A Ay, = Sy = YTy - C¢ = gAg (3. 198)

Making use of (3.197) to substitute for C.,, we deducet

Ac i-x Ag -« S. Ag
- o ; - — (3.189)
Yg g+8-r. YT. g+8-a(r. YT‘ YT'

Modigliani (19751 stated that it is possible to veritfy,
with: the help ‘of numerical calculations, that the
coefficients of the (3.198) would not be .very sensitive to
variationgs In the rate of population or productivity
growth, and hence in their sum, g, nor the short run
departures of income from 1ts growth trend. Tha firat
result together with (3.199), implies that, acoording to
the LCH, the wealth ratio should tend to decline with the
growth trend. It also confirms that the saving ratio s
. zero for zero growth and increases with, g, though at a
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decreasing rate. The second result suggests that, for an
economy fluctuating about a reasonably stable growth trend,
the coefficlents of (3.197) could be taken as constant-
except possibly for the effect of variations in r, to whiah
we shall c¢come back later (Modtigliani, L1978, p.13;
Modigliani, 1986, p.302). ’ . :

As we have noted in Chapter Il, the coefficient « and &
should in principle, depend also on r. The effect of r on
the LCH consumption function might be approximated by
rewrlting (3.187) in the form

Ce = ¥y + (8*+ur)A, (3,200

However, the wvalue of u would not necessarily be 1 but
would-depend on the strength of the substitution effact
between current and future consumption. It (3.200) holds,
then equation (3.199) can be rewritten as :

As 1-a A, -« S, As
= . 3 = . ; H B e
Y, g+S* +(pu-1)r YT,  g+8*+(u-adr YT, YT,
(3.201)

Ay /YTy and Sy /YT, would rigse or fall with r, depending on
whether u 1lg smaller or larger than a«. "Tobin [19758]
assuming an lscelastic additive utility function with an
elagticity of 1.5 reported that a value of u close to zero
appeared consistent with S./YT, is an increasing function
of r, l.e., Cu¢/YT: is a decreasing function of r.
Unfortunately, there is no way to establish g priori Just
how strong the ' substitution effect might be in reality.
Thus, while 1t 18 hypothesized that equation (3.200)
provides a reasonable approximation to the role of r in the
aggregate consumption function, there is little one can say
"a ‘priori"™ about the value u of except that it should not
exceed unity. :

3.6.4.3. The LCH Rgconciliation of the Consumgtion
Function Paradox

So far, we have explained the LCH theoretically but
have . not pointed out how the conflicting results of cross-
sectional and long-run time-series data can be explained in
terms of the LCH.

If the LCH is correct, if one is to undertake a budget
study by selecting a sample of the population at random and
classifying the sample by income level, the high-income
groups will .contain a higher-than-average proportion of
.persons who are at high-income levels "begcause" they are in
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the middle years of life, and thus, have a relative low C/Y
ratio. Similarly, the low 1income groups will 1include
relatively more persons whose incomes are low because they
are at the ends of the age digstribution, and thus have a
high C/Y ratio. Thus, 1if the "life-cycle" theory is true,
a cross sectional study will show C/Y falling as 1income
rises, explaining the cross-sectional budget studies
showing MPC<APC.

Turning to the time~series deta, the LCH funotion of
equation (3.197) 1{e shown in Filgure 3.17 whioh graphs
congumption against labor {income. The intercept aof the
consumption-income function {8 set by the level of assets
Ac.. The slope of the function-the MPC out of labor
income-is the <coefficlent of Y. 1In the LCH consumption
function. In short-run ecyclical fluctuations with assets
remaining falrly caonstant, consumption and income will vary
along a simple consumption-income function.

A
Ct

§

Q7

<<
3 .
0

Figure 3,17

Over the long-run as saving causes assets to rise, the
consumption-income function shifts up as Ay {increases.
Thus, over time we may observe a set of points &such as
those along the line OL in Figure 3.17, which shows a
constant consumption {ncome ratio along trend as the
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economy grows. This constancy of the trend C/Y ratio ocan
be derived from the LCH function (Branson, 1988, pp.258-57)
ag follows. We <can divide all the terms 1in equation
{(3.197) by total real income to obtain

] o

Ct Yc Ac
———

Ye YT, YT

(3.202)

A similar function was empirically estimated by Ando and
Modigliani [1963] and the resulting equation was ’

‘CC . Yt At
—_——= 0.7 + 0.06 .(3.,203)
Ye YT YT,

If the C/Y ratio given by this equation is constant as
income grows along trend, then the line NOL, which gives the
APC, will go through the origin in Fig. 3.17,

Thus, the LCH model of consumption behavior expldain all
three of the observed consumption phenomena. It explains
the MPCCAPC, result of cross-sectional budget studies. It
provides an explanation for the cyclical behavior of
consumption with the consumption-income ratio inversely
related to income along a short-run function, and it also
explains the long-run constancy of the C/Y ratio. In
. addition, it explicitly includes assets as an explanatory

variable in the consumption functiaon, a role that was
observed in the post-World War Il inflation (Branson, 1088,
p.258).

3.6.4.4. Relationg of the Life Cycle H othésis o the
i} Other Hypotheses

So far, we have discussed the theories of consumptibn
functions separately. Now, we will present what kind of
differences or similarities exist between these theories.

~

3.6.4.4.1. Relation to the Keynesian Consumgt;og‘Fggot;an

According to the Keynesian hypothesis, consumer
expenditure habits are sticky and only adjust with a lag to
the changed circumstances; 1in the meantime, savings whigh
are considered as passive residual, absorb a large share of
the changed income. In the LCH model, on the other hand,
savings tend to. go up either heoause the new level of
income is regarded as (partly or wholly) transitory or, to
the . extent that it is regarded as permanent, because the
initial asset holdings are now out of line with the revised
outlook. If the outlook has improved, assets are too low to
enable the household to live for the rest of 1ts expected
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life on a scale commensurate with the new level of income)
if the income outlook has deterlarated, then, in ordar for
the ' household to achieve the optimum consumption plan
consistent with the new outlook, it is not necessary to add
the asgsets at the same rate as before, and perhaps even an
immediate draving—down of assets to support consumption may
be called for (Modigliani and Brumberg, 1954, p,4d7).

A more sophisticated variant of the AIH, which has
become quite popular 1In 19608, consists 1In separating
income into two parts, disposable labor 1income Y, and
disposable nonlabor or property income, which we shall
denote by P. Thus,

C =8, + B,.Y + B,;F (3.204)

This wvariant, which reduces to standard Keyneslan
consumption function when 8,=8; is usually advocated on the
ground that property income occurs mostly to higher-inoconme
and/or enterpreneurial groups who may be expected to have a
lower marginal propensity to consume. Accordingly, &; is
supposed to be smaller than 8, and this supposition appears
to be supported by empirical findings. It s Immediately
apparent that (3.204) bears considerable similarity to the
LCH function of the form (3.197), i.e.,

C = a¥ + 8A (3.208)

The main difference lies in the constant term which appears
in (3.204) but not in (3.205), and in the fact that the
wealth variable in (3,.205) is replaced in (3.204) by a
closely related variable, income from wealth, P, These
functions tested by Ando and Modiglfani (19631 in the first
difference form, l.e.,’

ac

"

B, 6 Y + B8; 4 P ' (3.208)

«AY +E8A4A (3.207)

ac

Comparison of the estimated results suggested that net
worth is definitelx not a mere proxy for current property
income. While the coefficient of P was positive and smaller
than that of Y as expected, this variable was much lesa:
useful than A in explaining the behavior of consumption
(Ando and Modigliani, 1963, p.74).

3.6.4.4.2. Relation to the Dusenberry-Modigliani
".Consumption Function.

The LCH model may be expected to ggnerate a behavior of
consumption which s very similar to that impiied by the
ear]fer Dusenberry-Modigliani (RIH) type of hypothesis, in
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which consumption was expressed as a function of current
income and the highest previous peak income (or
consumption). To exhibit the relation, let us suppose that
Y were to grow at a constant rate g, in which case Y can be
taken as equal or proportional to Y. Suppose further that
rate of return on asseta r is reasonably stable in time.
Then, the consumption function (3.194) 1implies that the
income-net worth ratio, Y*./A(-: will tend to a constant h,
related to the parameters of the consumption function by
the equation: -

g+8;-Br

h = — , B8 = B,+8; (3.208)

1-8
When the ratlo Y*,/A,., 18 in fact equal to h, than income
and net worth grow at the same rate, 8 and the

consumption-income will be a conastant given by:

Cs Y¢® ~-S¢ Ay -y h - g ,
(3.208)

Y. g Ay -1 Y ‘h' T

Thus, the mode! implies that if income fluctuates’ around an
exponential trend the income-net worth ratio will tend to
fluctuate around a constant level h, and saving- income
ratio around a constant g/h. The same argument is {mplled
by Duesenberry-Modigliani consumption function (Modigliani
and Brumberg, 1880, p.177).

If we interpret the role of highest previoua income as
that of a proxy for net worth, then the Dunaenbarry-
Modigliani consumption function ocan be oconsidered as
providing an approximation to the consumption funotion
implied by the LCH (Ando and Modigiiani, 1963, p.80).

3.6.4,4.3. Relation to the Perm income Hypothealis

in the original paper in whioh the LCH appeared,
Modigliani and Brumberg discuwsed emplrical tests at great
length, although they did not carry out. They note that "A
household whose current income unexpectedly rises above the
previous 'accustomed’ level...will save a proportion of its
income larger than it was saving before the change and also
larger than is presently saved by the permanent inhabitants
of the income bracket into which the household now enters”
(Modigliani and Brumberg, 1954, p.406). This is interesting
because it makes the life-cycle and permanent income
theories sound very similar (Douglas, 1985, p.76). The
life ocycle hypothesis in its broadest form is. clearly hard
to#distinguish from the broad form of the PIH. Actually,
as pointed out, both the life-cycle and permanent income
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hypotheses are dynamic consumption problems and both
emphasize the role of wealth in gtralightening out the
diascrepancies between the consumer'’s consumption plans and
the consumer’s expected stream of income (from all
sources). The upshot is that many of the general tests
described in earlier sections of this chapter which compare
the relative value of a wealth formulation to that of a
simple income or relative income formulation, are also
germane to the topic of the life-cycle model. The results,
quite simply, were (1) that many "relative"™ aspects do
appear to wmatter; (2) that simple 1income, poasibly
surprisingly, often does as well as smoothed income; (3)
that certain anamolies in the actual long-run behavior of
the APC are effectively explained by the wealth model} (4)
the "non-proportionality" exists between consumption and
permanent Income; and (5) that when there are significant
transitory factors in income, the wealth model might well
perform relatively better than {ts rivals. .

The point of departure of both LCH and PIH can be
paraphrased-1if only locosely-in terms of the following
propositions (Modigliani and Ando, 1860, pp.74-6).

(1) The scale of Iliving adopted by a household ia
determined by their perception of their current and
prospective resources:

Ce = f(W) (3.210)

i1 The actual consumption expenditure of the
household over some arbitrary interval of time, such as
month or a year, will tend to fluctuate around the
permanent level of consumption, or, equivalently, is
determined by the permanent level of oconsumption up to a
stochastic component: ’

C=Co + u (3.211)

where C denotes the measured consuhption expenditure and u
‘'denotes the stochastic component.

(iii) The income received by the household over some
arbitrary interval of time will obviously bear .gome
relation to the overall level of resources to which the
standard of living is anchored: '

Y = g(W) + u ' L (3.212)

where Y denotes the current measured income

(iv) In addition to the above propositions the PIH and
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the LCH model share in common a fourth hypothesis which is
really controversial one:

£(W) = KW / (3.213)

where W is wealth. By substituting (3.213) into .(3.111) we
obtain

C = kW + u (3.214)

which is the basic hypothesis of PIH and one of the major
implications of the LCH in its simplest version.

Like simllarities, there are some differences between
the PIH and LCH. First, the PIH differs from the LCH
primarily in that it models rational consumption and saving
decisions under the simplifying assumption that life is
indefinitely long. Accordingly, the notion of life
resources is replaced by that of permanent income while the
discrepancy between current and permanent {ncome {s& labeled
transitory income (Modigliani, 1986, p.198). Second, in the

life-cycle model, net saving s composed of three
components: 1) there is one component which is equal to a
constant proportion of lifetime income. This component is

independent of the level of lifetime income and of age.
1i1) households save a part of their transitory recelpts, a
part which depends upon the household’s age but not on 1its
income. The reason why households consume a part of their
transitory receipts is that they plan to run down thelr
assets to zero at the time of death. Hence, a household
‘'with, say ten years to live, will consume one tenth of the
windfall each year. By contrast, in the permanent income
theory, households do not consume any part of the windfall
because they plan to pass asgets onto their heirs. 111)
the third component of saving {s the  component which
depends upon the difference between the household’s actual
and desired stock of assets (Mayer, 1972, p.30). Finally,
there is one significant difference between the two
theories. Since in the LCH households consume all their
assets over their lifetime, this hypothesis has a teatable
implication for the > relation between age and consumption
which it does not share with the permanent income theory.
As already mentioned, in the life-cycle model consumption
out of windfall s a function of age where as in the
permanent income theory (where households do not consume
their wealth but pass it onto their heirs) it is not. But
there i3 a serious complication here. As Landsberger
{19701 pointed out, the proposition that consumption out of
windfalls' 18 a function of age 1is not a necessary
implication of  a utility function homogeneous in

~
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consumption (Landsberger, 1870, pp.175-77). Rather, |t
follows from a much less basic assumption model by
Modigliani and assoclates, the assumption that households
plan to consume their wealth at an even 'rate over their
remaining lifespan. Consequently, 1f the empirical data
were to refute the postulated relationship between the
propensity to consume windfalls and age, only a particular
specification, rather than a basic point, of the life cycle
hypothesis would be damaged. Hence, the proposition that
the MPC varles with age dges not actually provide a good
way of testing the LCH vis-a-vis the PIH. This is not be
surprigsing. The two theories are essentially similar and
differ only in details. Hence, any test which tries to
distinguish between them cannot deal with a basic {ssue,
but most focus on their detailed specification.

38.6.4.5. The Effect of Dropping the Simplifying Assumptions

So far, the LCH was examined under some slmplifyinﬁ
assumptions. In this seotlaon, we will show that how

dropping of these assumptions effect the basic life-cycle
model. '

3.6.4.5.1. Nonzéro Interest

In the LCH, r, has.two effects. One effect 1is on
income as we must distinguish between labor income, say Y,
and property income, say PY, whose permanent componant.mgy
be approxlimated by rW, and total income:

YT =Y + PY = Y + rW ' (3.215)

If we continue to assume a constant labor income till
retirement, then the graph of income in Fig. 3.14 |is
unchanged (Modigliani, 1986, p.303; Modiglianl and
‘Brumberg, 1980, p.160). However, the graph of consumption
changes through an income and substitution effect: the
addition of rW increases income, but at the same time r
also effects the opportunity cest of current, in terms of
future consumption “Evans, 1983, pp.398-99). It is possible
that the consumer would still choose a constant rate of
consumption over life ({f the elasticity of substitution
were zero). In this case, in Fig. 3.16, consumption will
still be a horizontal straight lire, but at a higher level
because of the favorable "income effect"™ from rW. As for
saving, 1t will be the difference between Y and C. The
former differs from the (plecewise) Y in the figure by rW,
which is proportional to W. As a result, the path of W will
depart somewhat from the typical shape of Fig 3.16, and, in
particular, the overall area under the path can be shown to
decline with r. This means that W and, a_fortiori, w=W/Y,
will fall with r. Carlino [(1982) derived a consumption
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function to include the effect of interest oﬁ consuﬁptfon.
He defined consumption function as

Ct = k [Wy + & Yo, (i+4r)1]1-¢ (3.216)
tw1
where k deflned as
k = « + Br, . O (3.217)

substituting (3.217) into (3.216);

LILIR |

Ce = (a+8ry) [W, + & Yo, (Ll+p)]-* (3.218)

Carlino concluded that "while there has existed a

‘theoretical tradition concerned with the relationship

between consumption and the rate of interest, there has
been little empirical analysis to date. Unfortunately, the
empirical results reported regarding interest rate effacts
in spending equations have been rather inconsistent. This
is all the more regrettable since the 1interest elasticlity
of consumption (saving) 1is germane to the analysis of a

‘wide variety of contemporary 1issues of economic pollcy"

(Carlino, 1982, pp.233-34). Boskin [(1978] has demonstrated
that the question of interest sensivity has important
implications for the effects of tax policy on income,
welfare, and income distribution. Moreover, the interest
responsiveness of consumption has well known implications
for the effectiveness of macroeconomic policy (Boskin,
1878, p.25).

3.6.4.5.2. Allowing for the Life-Cycle of
Earning and Family Size

Far from being constant, average labor income typically
exhibits a market hump pattern which peaks somewhat past
age so, falls thereafter, .partly because of the incidence
of retirement, and does not go to zero at any age, though
it falls sharply after 65 (Modigliiani, 1966, p.165; 18986,
p.304). However, consumption varles with age, largely
reflecting variations in family size, as one might expect
if the consumer smoothes consumption per equivalent adult.
Now, the life-cycle of family size has a very humped shape
rather similar to that of income; though with a somewhat
earlier peak. As a result, one might expect, a fairly
constant rate of saving in the central age group, but lower
saving or even dissaving in the very young or " old. Thus,
the ‘'wealth of a given cohort tends to rise to a peak around
age 60 to 65 (Masson, 1986, p.175; Davies, 1881, p.568).

v

174



It is also worth nothing that available evidence
supports the LCH prediction on that the amount of net worth
accumulated up to any given age 1In relation to life
resources s a decreasing function of the number of
children present in the household and to rise with the
number of children no longer present (Sheldqn,' et.al.,
1982-83, p.224-25; Modigliani, 1986, p.304).

3.6.4.5.3. Length of Working and Retired Life

One can readily drop the assumption that the length of
retired life is a given constant. As is apparent from
Fig.3.16, a longer retirement shifts forward, and raises,

the peak of wealth, increasing W/Y and the saving rate. It
is possible, in fact, that, in an econamy endowed with
greater productivity (and, hence greater per capital

income) households might take advantage of this hy
choosing to work for fewer years. This, 1in turn, would
result in a higher national saving rate. Noate, however,
that this scenario need not follow. The {ncrease in
productivity raises the opportunity cost of an extra year
of retirement in terms of consumables, providing an
incentive to shorter retirement. Thus, the saving rate
could, 1in principle, be effected by per capita income, but
through an unconventional life-cycle mechanism, and,
furthermore, in a direction unpredictable a_ _priori
(Modigliani{, 1986, p.304; Modigliani, 1988, p.223).

In the stylized, pure life-cycle model, wealth must be
clearly declining after retirement, and at a sufficlently
.fast pace to reach exhaustion at the end of life. The
actual behavior of wealth by age seems qulte different,
especially after correcting for the fact that successively
alder households belong to cohorts which typically enjoyed
a smaller life income (Modigliani, 1988, p.23). Aside from
income, any other varlable that effects the length of
retirement, through this channel, effect saving. One such
variable, ‘that has received attention lately, is Social
Security. Several studies have found that the availability
of sociaj' security, and terms thereof, can encourage
earlier retirements (such studies are Felstein, 1974, 1976;
Williamson and Jones, 1981; and Wilcox, 1988). To this
extend, Social Security tends to disencourage saving,
through this effect may be -offset, and even more than
fully, by the fact that it also reduces the need for
private accumulation to finance a given retirement.

3.6.4.5.4. Liguidity Constraint
Imperfections in the credit markets as well as

uncertainty of future income prospects may, to some extent,
prevent households from borrowing as much as would be

175



required to carry out the unconstrained optimum consumption
plan. Such a constraint will have the general effect of
postponing consumptiaon and increase W/Y as well as S/Y. '

In the presence of nonnegativity constraint on net
worth, -consumption -cannot exceed current resources in any.
period. 'As shown in Fig. 3.14, consumption tracks earnings
during youth, when the constraint. is binding, then
increases relative to the perfect-capltal-markets profile
thereafter (Hubbard and Judd, 1986, p.8). This pattern is
also reflected in the individual wealth-age profile in Fig.
3.16. .Lifetime wutility from consumption is reduced by the
constraint with the magnitude of the reduction Iincreasing
the flatter 1is the desired consumption profile (or for an
iscelastic utility function, the lower i3 the intertemporal
elasticity of substitution in consumption (Pissarides,
1978, p.2831). To the extent that desired consumption is
even more age-related-increasing, for example, In middle
age as children are being reared-the same intuition
applies. The constraint will be less binding in youth,
‘more binding in middle age. Tax policies that depress
consumer’s net earnings during their constrained periods
will depress consumption lira for lira (Rossi, 1886, p.112;
Scheinkman and Welss, p.25-6). But, clearly, these are not
egsential modifications, at least with respect to the
aggregate implications-on the contrary, they contribute to
the insure that productivity growth will 1increase the
saving rate. However, significant liquidity constraints
could effect quantitatively certain gpecific conclusions,
for example, with respect to the temporary tax changes.
Zeldes [19891] examined the liquidity constraint
empirically.He concludes that results he obtained generally
supported the hypothesis that an 1inability to borraw
against future -labor income effects the consumption of a
significant portion of the population (Zeldes, 1989, p.305).

' 3.6.4.5.5. Myopila

The LCH presupposes ' a substantial degree of rationality
and self-control %o make preparations for retired
consumption needs. It has been suggested that households,
even if concerned in principle with consumption smoothing,
may be too myopic to make adequate reserves. To the extent
that this ‘critics 1s valid, It should effect the wealth-
income ratio in the direction opposite to the liquidity
constraint, though the effect of transitory changes in
income from any source would go in the same direction.
However, such myopia is not supported empirically (Shefrin
and Thaler, 1988, p.609). The assets held at the peak of
the’ life-cycle are found to represent a substantial
multiple of average income and an even larger multiple of
permanent income which, 1in a growing economy, is less than

176



current income. Such a multiple appears broadly consigtent
with the maintenance of consumptiaon after retirement. This
inference is confirmed by recent studies which have found
very little evidence of myopic consumption behavior. in
particular, Blinder (19761, Felstein (18741, Katlikaff et.
al. (19821, and Shefrin and Thaler [19881], wofking‘with
survey data, find that for most families the ‘resources
avalilable to provide for retired consumption appear to be
quite adequate to support retired consumption at a rate
consistent with life resources.

3.6.4.6. The Impact of Social Secgrigx and Beguegts in the

The bequests  motive In the LCH {8 not different from
the model presented in Chp.ll. At this point, the effect of
social security will be considered.

In the specification of the Ilife-cycle consumption
funetion, consumption 1Is a function of private wealth and
disposable  income. Proponents of the hypothesis that social
security reduces personal saving argue that social security
represents a form of wealth that displaces private wealth.
To test the wvalldity of this hypothesis, both 1its
proponents and critics employ an alternative specification
of the consumption function In which consumptlion depends
upon private wealth, dlsposable income, and social security
wealth, which is8 defined in the literature as either grass
or net (Williamson and Jones, 1881, p.1036).

A pay-as-you-go soclal securlty system does not
directly change current aggregate disposable income, since
for every lira ‘af tax there is a lira of benefits. Tha
only way social security reduces saving (increases
consumption) 1s by inducing society to consume what would
otherwise have been saved. According to the life-cycle
theory, consumption 158 determined by time preference and
lifetime income, but is independent of when the income 1is

received. Therefore, social security only increases
consumption 1if it increases lifetime income when the
present value of benefits received during retirement

exceeds the present value of taxes pald during the working
years (Wilcox, 1989, p.290). In this case, 1if the
retirement period is unchanged, individuals will 1inorease
their consumption and the system will reduce saving. If
soclal security decreases lifetime income, consumption will
decrease. ‘ »

During the introduction or expansion of a pay-as-you-go
social security program, the lifetime 1income of older
individuals in the economy is increased. This 1is because
they are not paying the new or increased taxes during thelr
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entire working years. Since current social gecurity taxes
are transferred directly to retirees ag current benefits,
social security generates intergenerational transfers fram
workforce participants to retriees. In an ongoing soclial
security system, new or 1increased taxes do ‘not imply
equivalent reductions In the lifetime 1Incomes of current
younger and future labor force participants, since they
will receive compensating transfers from following
generations. Therefore, anly the intergenerational
transfers during the introduction or expansion of social
security increase aggregate consumption. This increase in
consumption results from a substitution of social security
wealth for private assets (Felstein, 1974, p.905~-6;
Williamson and Jones, 1981, p.1038).

3.6.4.7. Policy Impli

The question to be considered In this sgection |is
whether, or how far, the acceptance of the LCH consumption
funotion effeota our underatanding of the warking of an
economy, and in particular of stabilization pollicies.

Let 'us conglider first, fiscal policy. It can be readily
shown that a consgumption function of the type (3.200)
implies that the multiplier effect of an autonomous
increase 1In expenditure In Indefinitely large 1if the,
marginal tax rate is zero (The 1income respanse Iincreases
linearly in time at the rate S(i-a)); If the marginal tax
rate 1is t, the multiplier approaches 1/t., . which 18
independent of the parameter of the consumption function.
At a more abstract level, the LCH has widespread
implications for the family of issues revolving around the
burden’ of the national debt (Modigliani, 1961, pp.733-34;
1970, p.198). For the short-run stabilization policy, the
implication of the transitory 1income taxes as followsa:
Attempts at restraining (or stimulating) demand through
transitory income taxes (or rebates) c¢an be expected to
have small effects .on consumption and to lower (raise)
saving because consumption depends on life resources which
are little affectgd by a transitory tax changa;_ In the
long-run, a progressive tax on consumption 1is more
equitable than one on current (quite apart from |{ts
incentive effects on saving) (Modiglliani, 19086, p.310).

But the implicatiohs for monetary policy are even more
significant, ‘as the LCH implies a direct and rather speed
link between Interest rate. and consumption. This 1is
because a change in (real) interest rate affects the rate
at which the market capitalizes the earnings from assets
and thus the market value of assets and finally
consumption. In the FMP (Federal Reserve-MIT-Penn Model)
model Modigliani [1971]1 allow explicitly faor the effect af
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long-run interest rates on the market - value of corporate
equities. He estimated that the elasticity of corporate
stock with respect to the (real) long-term interest rate
(r) for given profit expectations is roughly one. Since
the market value of stock (K) is roughly one-third of A and
A 1s roughly five times C, the elasticity of consumptian
with respect to r comes to

dcC r §C A gA K &K r
- —_= ) I ¢ ) (= )
dr Cc SA C gK A €r K

= 0.05 x5 x 0.3 x 1 = 0.08

At first sight this looks like a relatively modest response
ad compared with that of other components of demand whose
dependence on interest rates has been traditionally
recognized (Modigliani, 1971, pp.19-~20). )

) For short-run gtabilization policy, the monetary
mechanism works in the LCH as follows: The fact that wealth
enters importantly in the short-run consumption . function
means that monetary policy can affect aggregate demand not
only through the traditional channel of investment but also
through the market value of assets and consumption
(Modigliani, 1958, pp.505-6; 1986, p.310).

Expenditures financed by deficit tends to be pald by
future generations; those financed by taxes are paid by the
current generation. The conclusion rests on the proposition
that private éaving, being controlled by life-cycle
considerations, should be (nearly) independent of the
government budget stance, and therefore private wealth
should be independent of the national debt. It fallows that
the national debt tends to crowd out an equal amount of
private capital at a social cost equal to the return on the
“lgst capital (which is also approximately equal to the
government interest bill). This conclusion stands in sharp
contrast to that advocated by the so-called Ricardlian
Equivalence Proposition (Barro, 1974, pp.1096-110), which
holds that whenever the government runs a deficlt, the
private sector will save more In order to offset the
unfavorable effects of the deficit on future generations.

Of course, to the extent that the government deficit is
used to finance productive investment, then future
generations also receive the benefit of the expenditure,
and letting them pay for it through deficit'finanging may
be consistent with intergenerational equity. In an open
economy, the investment  crowding-out effect may be
attenuated through the inflow of foreign capital, attracted
by the higher interest that results from the smaller
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availability of investible funds. However, the burden on
future generatlions {s roughly unchanged because of the
interest to be paid on the foreign debt. Finally, if there
is slack in the econaomy, debt~financed government
expenditures may not crowd out investment, at least if
accompanied- by an accommodating monetary policy,» but may
instead, raise income and saving (Modigliani, 1986, p.311),
In this case, the deficit is beneficial, as was held by the
early Keynesians; however, the debt will have a crowding-
out effect once the economy returns to full employment. The
LCH suggests that to avoid this outcome, a good case can be
made for a so-called cyclically balanced budget.
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’ CHAPTER 1V°
AN _EMPIRICAL TEST OF THE ABSOLUTE INCOME,
T ELATIVE [NCO THE INCC

THE LIFE-CYCLE HYPOTHESES =

A substantial part of the effort spent on studying
aggregate consumption function during the postwar years has
been directed toward the analysis and verification of
essentially four hypotheses-the Absolute Income Hypotheslsa
(AIH) of Keynes, the Relative Income Hypothesis (RIH) of
Duesenberry, the Permanent Income Hypothesis (PIH) of
Friedman and the Life-Cycle Hypothesis (LCH) of Modigliani,

41

Brumberg, and Ando. Apart from AlH, other three
hypotheses, though different in scope and  formulation,
these hypotheses are known to have  strong family

connections. The answers they provide to some of the basic
questions in the theory of consumption function are
complementary rather than competitive. However, the fact
remains that different specification 1implied by these
hypotheses may not fit equally well in a given country nor
may any single specification across countries, Each -
speciticatlion emphaslzes different asspects of consumer
behavior, and not all countries can be presumed to be.
‘gimilar in this respect. in order to find out which of the
.gpeclifications sults ‘a particular country most, a
comparative study of the different theories 1is required.
While substantial efforts have been made to test the above
theorles for the rest of the world, our knowlaedge about
their empirical wvalidity 1in, the case of Turkey to be
lacking. Thiz gap in the empirical research may be
.attributed either to the lack of adequate analytical tools,
as in the case of the estimation of permanent income and
consumption in Friedman’s hypothesis, or to the paucity of
suitable data, as in the case of LCH. ’

The present chapter represent a step to fill the gap,
in the case of Turkey, partially by attempting a comparison
of ‘the four hypotheses mentioned above.

~

4, he Dat

To test the hypotheses mentioned above cross-sectional
data. were collected from urban Adana with household
.consumption and 4income survey. Sample size was 600
households, With this survey, data have been collected on
the socioeconomic conditions of househeolds, like household
size, labor force and employment conditions of household
members, income of household, sources and distribution of

The necessary fund for the survey to collect data was
provided by Qukurova University Research Fund.
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income, expenditures, demand of household for goods and
services.

METHODOLOGY AND THE SAMPLE PLAN

Sampling Unit : The ultimate sampling unit is the
household. ‘ *

Sampling Method : Multistage systematic sampling method was
used depending on the size of the wurban Adana.

Stratification : The whole sémpfe reglon was atratifled
Into thrue strata aw déveloped, medlum-developed and less~
developed places.

Sample Selection : First, each sample strata was divided
into three substratas as poor, medium, and rich according
to their socioeconomic conditions. -For sample districts,
maps which show natural blocks weighted by.the number of
resident households, were used. On the maps, artificial
blocks of about 300 households, bagsed on the boundaries of -
~natural blocks, were formed. Using these maps, artificlal
blocks were selected as two independent subsamples for each
“gtratum. Second, for the selection of sample households a.
pre-survey performed and an enumeration list was for each
stratum wusing the results of the households were chosen in
every stratum and every subsample by a circular systematic
method, with the constraint of being a multiple of three:
and being separable into three secondary subsamplea. Ta
have sufficient number of sample households {in ‘every
category of income class, sample selection was performed
after households in the enumeration list were stratified
according to the type of income, like wages and salariles,
entrepeneurial income and others. From the enumeration
lists, households of foreign nationals and households
composed of only 1 and more than 8 members were eliminated.
In the enumeration list, the first household preceding the
-gample household was designated as the firast subgtitute,
the first household following the sample household as the
second substitute, the second preceding household as the-
third substitute,  the second following household as the
“fourth substitute.

’ In the survey a household is defined as follows : A
household is a commuhity.of common management, composed of
‘one or'more'persons with or without family ties, who live
in the same dwelling and share their income, meals and
other expenditures. Persons . with family ties who live in
separate dwellings or persons with separate 1income and
expenditure who live in the same dwelling are not members
of the household.
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4.2. Consumption Functions to be Tested

Before going on further we will introduce the
theoretical consumption functions which are to be tested in
the . subsequent section under the name of different -
hypothesges. .

.

4.2.1. Fpnctions Related to the Absclute Incaome Hypotheais

In order to test the Keynesian hypothesis (AlIH) on the
basis of a cross-sectional sample of individual households,
divided 'in a finite number of income groups, one needs to
assume that : (a) consumption ig determined by household
income, (b) when the income of household increases (so that
it shifts from a lower to a higher income class), this
household will adopt the MPC of the new class; and (c) the
‘macroeconomic income does not change at the occasion of a
redigstribution of income among income groups.

. Assumption (¢) is necessary to preclude the effects of
a growing or declining aggregate income on the value of the
MPCs. Thus, according to Keynes, a general increase of
national disposable income Iin’ the understanding of
unchanged relative income distribution will lead to smaller
MPCs for all households.

To test the AIH. the parameters of the following
specification will be estimated, that is,

C‘ = a + b Y; + e, (4.1
C, = consumption of household in class j
Y, = disposable income of households in class ]
e; = error term with zero mean Unknown'variance

Considering the sample of household as a whole and make
the MPC itself dependent on disposable income :

b =¢-dY; +\e,

Substitution of the above function into (4.1) for all
clasges taken together leads to '

C, =a+c¥, -dY, + e (4.2)

This 1s the sacond function to be tested for the AlH.
A third specification for the AlIH is

C, = a + b lny, + e,' (4.3)
These three functions will be estimated to test the AlIH

in the following section.
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4.2.2. Functions Related to the Relative Income Hypothegis

According to Duesenberry, although all past {incomes,

from peak to the current year, inf luence current
consumption the past peak income makes the most significant
contribution, In the case of our cross-sectional data we

are unable to know past peak income, but a good proxy for
the past peak income is a common use in the econometrics of
the consumption function, that i{s, average income overall
the Income groups.. Thus, the consumption function proposed
by Duesenberry may be stated as

C;/Y' = a + b (Y‘/YA) + e‘ ' (4.4)
YA = average i{ncome overall the lnobmw groupa.

A variant of (4.4) was proposed by Davis, who replaced
the past peak income by the past pesk consumption on the
ground that the standard of living and the consumer habits
are not so much reflected Iin earned 1income as In actual

consumﬁtiqn. Thus, the consumption function propobed'by
Davis may be written as '

C,/Y¥, = a + b (Y,/CA) + e,  (4.5)
CA = average consumption overall the income groups.

&
If (C;/7Y;) in (4.4) and (4.5) 1is determined by ‘the
Nerlovlian "partial adjustment™ model, that is,

LCCs /Y3 )-(Cs/Y3)-31 = @ [(Cy3/7Y,)* - (Cy/Y¥5)-,41
where (C,/Y,)* denotes the optimal value in +the partial
ad)ustment mode ] and ¥ denotes the coefficient of

adjustment. Therefore, (4.4) and (4.5) can be written as

C;/Y, a + b (Y;/Y“) + C (/C‘/YJ )-; + e (4.6)

"

Ci/¥y = a + b (¥,;/Ca) + © (Cy/Y, Doy + 0y (4.7

Another variant of the RIH is habit persistence model.
This variant can be written as

Cs =a+by¥, +c¢ <c,>-‘ + e, (4.8)

In additioﬁ to the above functions we have estimated
the following specifications to test the RIH., These are

C, =a +by¥, +o0(C)., + e, (4.9)

C;/Y, = a3+ b (C‘/Ca) + e, (4,10)
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Ci/¥, = a + b (AY, /%) + ¢ (C, /Y, Doy + e (4.11)

4.2.3, Functions Related to the Permanent lncome Hypothegis

The basgic contention Iin the permanent income hypothesls
is that consumption 1is proportional to what the caonsumer
considers is permanent income not just to whatever happens
to be his measured income during the observation period.
Thus

CPy, = k YP, + e (4.12)

CP, = permanent consumption of household in class J
YP; = pérmanent income of household in class }

To test the permanent income hypothesis with the
estimation of (4.12) the appropriate data for permanent
consumption and permanent income are needed. We have
calculated these data by eliminating transitory elements
from the measured congumption and income. These transitory
components were obtained by including additional questions
which helps to drive transitory consumption and income in
the household consumption and income survey questionnalire.

The second equation estimated to test the permanent
income hypothesis  is the general distributed lag model
which is rather complex In the (interpretation of the
parameters and the error term, that is,

Ci = b (Codoy + k (1-B) Y, + & O (4.13)
where ‘ <
€, = e, -8 (e;)-,
In this mode! k=(k(1~b)/(14b5, ahd-k is 1htérpre£§d as the
long-run MPC while k(i-b) is interpreted as the short-run

MPC. In addition, a different variant of this model! will
be estimated in the subsequent sections.

4.2.4. Functions Related to the Life-Cycle Hypothegis

In the life-cycle hypothesis the household decides on
its consumption on a lifetime basis not Just on a single
period basis. Thus, if household consumes over the periods
1 to T his lifetime utility ig a function of consumption in
each of those periods. The resulting consumption function
is of the form

C, = a (A;)_y + b Y ""0 Y;* +9"
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A, = assets of household in class }
Y;* = the present value of expected income over the rest of
the households’ lifetime of households in' class ]

Because of the aggregation problems Y,* s expressed in
terma of Y, so that the estimated form s

CJ = a (AJ)-; + b Y; + ej

Because of the data are not available at the lagged value
‘'of agsgetsg, following Ando and Modigliani [19631 | have
modified the above functions as '

C; = a A; + b Y, “+ e,
To test this function, five different variants of it were

gpuwcified since the wealth data provided by the survey have
different types. These five specification are ‘

C, = a AS, + b ¥, + e, (4,14)
C;, =aly; +byY, +e (4.15)
C, =a AP, + b Y, + e, . (4.16)
C; = a ACy + b Y, + e | Y&
C;, =a AP, + b Y, + c L; + e (4.18)

AS; = total assets of houséhdlds in clagss Jj, stated
by the households as they have:

L, = total liquid assets of households in class J,stated
by the households as they have

AP, = money value of the households’ property In class
j, calculated using market prices

AC; = calculated value of households’~£otal agsets In clﬁss
J, using information collected from the households

The LCH consumption function further: simplified to
avoid measuring assets since the assets data may be
incorrectly obtained due to households® hiding of their
property. If we assume that

Ay, = (A;)fx + Y; - Cy

hence

C, - (Cydoy = a8 [(Y,)-41 + b [Y, - (Y,).,1 + €,
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and
C; = b Y‘ + (a-b) (Y; ).’.‘ +. (1-a) (C,)-; + 6, (4.18)

when €;,=e;-(e;).,, thus giving yet a second form the iag
distributions of L; and Y, .

In addition to these function we specify equations
(4.14) to (4.18) in a different forms, these are

Ci/Ys = b + a (AS,/Y,) + e, ) (4.20)
G /Y. = b 4 oa (L, /Yy + ey . (4.21)
Cis/Ys = b + a (AP,/Y,) + e, 4 4.22)
C,/¥, = b + a (AC, /¥, ) + e, (4.23)
Cs/Ys = b + a (AP, /Y ) + c (L;/Ys) + ey (4.24)

3.2.5. Miscellaneous Functionsg

Apért from the above consumption functions related to
the four theories mentioned above we have estimated some
different specifications. Two of them are known to be

Friedman-Mincher specification and can be written as
follows:
é,/Y, = a + b (L;/E;) + e, (4.25)
Ci/¥y = a + b (Li/Eg) + ¢ (Ca/Y¥y ) + ey © (4.28)
E; = number of employed persons in class ]

An important varlable that affects the consumption 1is
the household size. To see the relation between the
household size and the congumption following two
specification were tested, these are

C, = a + b H‘ + ey (4.27)
C, = a + b HJ + c Y; + 8y (4.28)

Expectations are important factors in the housshold’s
decision about consumption. Consumption will largely be
influenced by whether the expectations are pessimistic or
optimistic. To test how expectations are  affect the
conéumptibn: an expectation iIndex was calculated on the
basis of households’ expectations about the future economic
.conditions. To determine whether expectations are
pessimistic or optimistic each household was asked to state
its expectations about the general economic conditions in
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Turkey, the level of the  inflation rate, 1ta own
consumption, and 1ite own 1Income in the next year. Each
questlion has five alternative and each alternative has a
numerical value such as

very bad

‘bad ‘ .
no change

"good

very good

NN~
n uuwnan

or in the case of th

D

consumption or income levels

will decrease much
will decrease

will be same

will increase

will increase much

N WwN =
oMo

The numerical value of the each question was summed for
each household and 1is Interpreted as the housgehold.
expectation index. Regression estimations were obtained
between the household expectation index and the
consumption. The regression equations are specified as
follows:

C, = a + b EX, + @, - (4,29)
C;, = a + b EX; + ¢ Ylg + e, (4,30)
EX; = value of the expectation 1ndex 1n class }]

4.3, Empirical Resulis
4.3.1. Some General Remarkg on the Egtimation Procedure

It is well known that when the data is cross-sectional
oLs estimation is- blased lf the disturbances are
heteroscedastic (Pindyck and Rubinfeld, 1981, pp.140-141).
To see whether heteroscedasticity does occur or not the
scatter-plot of the estimated equations are examined.
Another problem of the estimation procedure is that the
estimated parameters are biased {f the data are highly
grouped. This bias exists because of the grouped data is
not a linear transformation of the ungrouped data.

When heteroscedasticity ocours Generalized Least
Squares (GLS) or Weighted Least Squares (WLS) estimation
may. be superior to the other methods of estimation. To
test heteroscedasticity all equations were estimated with
techniques of OLS, GLS, and WLS the results of thege three
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methods are compared, it 1is seen that there 1is no
difference among the results.

To solve the grouping problem the Seemingly Unrelated
Regression (SUR) estimation method 13 tried at the first
stage. But | have seen that SUR is not an efficient method
in the case of my data. . This conclusion is based on the
result that the OLS egtimation of a simple consumption
function resulted in a very low MPC, and also when SUR was
utilized the MPC was still very low. The OLS result with
the grouped data is ' ‘

0.254E+08 + 0.038 Y, + €,

C‘ =
(6.11) (3.82)
R? = 0.45 F'= 14.56 DW = 0.840

and the SUR result lg

C, = 0.245E+08 + 0.040 Y, + €,
(6.24) (2.97)

R? = 0.45  F = 16.48 DW = 0.946

Since OLS regressions implicitly welght each palr of
observations equally, the grouping of the APCs around 1.0
with extreme values at each end of the income distribution
hints that the regression of consumption on income might be
"strongly influenced by extreme cases of savings and
dissavings. Further, the digtribution of househaolds
clearly shows some intervals represent far more households

than others. Considering the first fact in the above, the

data has been divided into 20 groups and the lowest and the
highest income groups have been excluded from the data. To
solve the second problem, unequal group size, each group
was farmed as to include 30 households: When this modified
data ‘'was used to estimate a simple consumption function,
the oLS estimation gave the following result:

Cy = O.7B3E+07 + 0.6849 Y, + €,
(4.29) (15.06) ‘

R? = 0.83 F = 226.72 DW = 1.72
This is a rather reasognable résult for the cross-
sectional data.

. In some cases, autocorrelation problem has been
observed. This may be either the equal sizing of groups or
the exclusion of the intercept in some .models. DV

statistics are used to test for "gpatial" autocorrelations.:
Since the models do not contain an intercept term,
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autocorrelations may occur. Additionally, when the
observations have a natural ordering the possible omitted
regressors and functional specification suggest that the
neighbouring distrubances may be correleted, Here, the
observations are for households clagsified 1into income
groups and hence may be ordered. Since, in most gases, we
are concerned mainly with the consuption path and
functional forms alterations in the data, ordering may be
deterrent (Tansel, 1986, p.251). When autocorrelation has
been detected, both Hildreth-Lu and Cohrane-Oroutt
iteration methods used. Cohrane-Oroutt maethod has glven
more significant result in all cases.

4.3.2. Tesf of the Absolute lIncome Hypothealis

The OLS results of ¢the threse consumﬁtion funotloﬁ
proposed for the AlH is as follows;

Equation (4.1) :

C, = 0.763E+07 + 0.65 Y, + €
(4.29) (15.06)

R?2 = 0.98 F = 226.72 DW = 1,72
Equation (4.2) : 4

C; = 0.678E+07 0.70 Y, - 0.47E-09 Y,;? + €,
(2.20) (4.37) (-0.35)

+

R* = 0.94 F 107.18 DW = 1.75

Equation (4.3) :

C, = -0.374E+09 + 0.237E+108 ln Y, + €,
(-9, 70) (10.43)
R? = 0.87 F = 108.80 DW = 1.30

In all the three equations related to the AlH, the MPCs
rather low from thé expected level. In addition to low MPC
equation (4.3) has an incorrect sign for the intercept
term. The value of the 1intercept in this equation is
et -s/82 and does not provide the condition that a
‘consumption function has a positive intercept. The MPC, of
equation (4.3) is

b ‘
—= 0,75
Y

MPC out of this model is rather high relative to (4.1) and

190



(4.2) but not as much as expected value.

Another point that we must care out of it 1s that 1f
the .condition;

-c
Y, >

2d

‘hold for the most of the income groups, this equation |is
not meaningful since the above condition implies that the
MPC is negative. The above condition holds for the most of
the groups and therefore, equation (4.2) is not a good fit.
Also t-statistic-shown in the parentheses (hereafter all t-
statistics will be shown 1in the parentheses below. the
coefficients) is not sgignificant even at 70 percent
significance level. o

4.3.3. Test of the Relative Income Hypothesis

- The OLS estimation_resul€3'of the consumption functions
fitted to test RIH listed in the below.

Equation (4.4) :

Ci/Yy = 1.168 - 0.61 (Y,/Ya) + €
(10.9) (-1.84)

@,

Rz = 0.19" F = 3.77 DW = 2.06

Equation (4.5)

C,/Y, = 1.168 - 0.15 (Y, /Ca) + €,
(10.9) (-1.94)

R2 =.0.19 F = 3.77 DW = '2.06
Equation (4.6) :

Cs/Y; = 1.065 - 0.57 (Ys/Ya) + 0.12 (Cs/¥y)ey + €
(10.9) _ (-1.94) (0.64) |

Rz = 0.21 F = 2.03 DW = 1.86
Equation (4.7) :

Cs/Y, = 1.065 - 0.14 (Y;/Ya) + 0.12 (Cs/Y)-y +.€
(5.50) (-1.75) (0.64)

R? = 0.21 F = 2.03 DW = 1.86
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Equation (4.8) :
C;, = 0.770E+07 + 0.65 ¥, - 0.01 (C,)., + €,
' (4.06) (11.07). (-0.14)
Rz = 0.83 F = 106.43 DW = 1.78
Eduation (4.9) :
Cy; = 0.750E+07 + 0.70 Y, - 0.05 (Y,)., + €
(4.28) (11.086) (-1.25)
R? = 0.94 F = 118 DW = 1.54
Equation (4.10) :
Cy/¥, = 1.120 - 0.11 (C,/Ca) + €,
: (8.04) (-0.93)
R2 = 0.05 - F = 0.87 DW = 1,93

‘Equation (4.11) :

C,/Y, = 0.806 + 0.02 NP

(4.77) (0.36) (0.73)
Rz = 0.06 F = 0.47 DW = 1.38
Equations, (4.4), (4.5), (4.6),

(4.11) are not acceptable as it clear from
the cosfficient of determination
Furthermore,
even at the 20 percent confidence interval.
these weaknesses, some of the parameters
signs. Equations (4.8)

€4.7),

the
and F-gtatistiecs.
in most cases t-statistics are not significant

have
and (4.9) seems to be acceptable.

+ 0.16 (C,/Y,)., + €,

(4.10), and
values of

In addition to
incorrect

The long-run MPC out of these equations can be calculated -

as
b

MPC =

i-¢ ©

The
equation (4.9) is 0.67.
compared-
readlly can be
income have

These values are

seen, lagged values of

long-run MPC for equation <(4.8) |is
rather
to the expected value of the long-run MPC.
consumption
negative parameters in these equations.
is a contradictory result and the reason for. the low

0.64 and for
low as
As 1t
and
This

long-

run MPC out of these equations are these incorrect signs.,
Furthermore, - the parameters that have incorrect signs are
not significant at 80 percent confidence interval for the

parameter of lagged consumption, " and
confidence interval for the lagged income.
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4.3.4. ngt of the Permanent Income Hypothesis

OLS estimations of the consumption functions implied. by
the PIH were autocorreleted. When OLS used, the Durbin-
Watson statistic for equation (4.12) was 0.84, and it was
0.74 for equation (4.13). Therefore, Cohrane-Orcutt
iteration method was utilized to eliminate autocorrelation
‘and following results were obtained.

.Equétfon (4.12) :

CP, = 0.75 YP, + €,
(11.96)

R2 = 0.97 F = B56.42 DW = 2.52 RHO = 0.62
RHD is autocorrelation coefficlent.
Equation (4.13) :

CP; = 0.15 (Cy )y + 0.68 Y, ¢+ G,»
(8.40) (1.65)

2.21 RHO = 0.70

1

R? = 0.97 F = 305.85 DV

Both equations are acceptable due to all statistics.
The long run MPC in equation (4.12) 1is 0.75 and remains
rather low relative to the expected level. The long run
MPC for equation (4.13) can be calculated.as follows:

k(1-b)
MPC = k =
i-b

" The result of the above calculation is 0.80 and this value
quietly appnqadhestto the expected long-run MPC. ‘

4.3.5. Test of the Life - Cycle Hypothesis

When the ‘OLS - was wutilized to estimate regression
equations for the LCH consumption function, all estimations
resulted in autocorreleted ' disturbances. As ©before,
Cohrane-Orcutt iteration method was used for each equation.
Estimated regression equations are listed in the below.

Equation (4,145 :

C, = 0.001 (AS;) + 0.72 Y, + €
"~ (0.55) (9.86)

Rz = 0.97 F = 266.88 DW = 2.45 RHO = 0.62
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Equation (4.15) :

C, - - 0.0068 L, + 0.78 Y, 1+ €,
(-0.52) (10.18)
'R* = 0.97 F = 264.16 'DW = 2.39 - RHD
Equation (4.16) :
C, = 0.002 AP, + 0.71 Y, + €,
(1.00) (9.68)
R? = 0.97 F = 276.45 'DW = 2.20 RHO
Equation (4.17) :
C, = 0.001 AC, + 0.72 Y, + €
(0.70) (9.69)
R? = 0.97 F = 268.60 DW = 2.41 RHO
Equation (4.18) :
C, = 0.006 AP, + 0.72 Y, - 0.028 L, + €&,
« (0.52) (8.30 (-2.02)
R? = 0.87 F = 221.14 DW = 1.95 RHO

Equation (4.19) :

0.83 Y, + 0.02 (Y ,).; + 0.13 (C,;).,

C'; = »
(7.90) (2.19) (1.93)
Rz = 0.98 F = 256.36 DW = 1.75 RHO
Equation (4.20) :
Cs/Y, = 0.959 + 0.003 (AS,/Y,) + €,
(9.48) (1.61) '
R? = 0.16 F =2.92 DW ' =.1.93 RHO =
Equation (4.21) :
Cy/Y; = 1.011 -+ 0.015 (L, /Y,) + €,
(9.59) (1.10)»
R? = 0.09 F = 1.40 DW = 2.11 RHO =

104
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‘Equation (4.22) :

C,/Y; = 0.650 + 0.009 (AP, /Y,) + €4
(3.49) (2.186)

R? = 0.25 F = 4,95 DW= 1.90 RHD = 0.68
Eéuatinh (4.23)
Cy/Y; = 0.862 + 0.005 (AC,/7Y,) + €,
(6.92) (1.70)
R? = 0.18 F = 3.26 DW = 1.93 RHO = 0.13 \

Equation (4.24) :

C,/Y, = 0.900 + 0.007 (AP,/Y,) - 0.081 (L,/Y,) + €,
(7.18) (1.95) . (-2.80)

 R? = 0.31 F = 3.11 DW = 1.74 RHO = - 0.25

Examination of the coefficients of determination shows
that equations (4.20), (4.21), (4,22), (4.23), and (4.24)
are not acceptable at all. While R2s are sufficiently high
agsset effect on consumption Is rather low in equations
(4.14) through (4.18). This may be due to Inadequacy of
the data. Inadequacy of the data might be a result of the
hiding of assets by the households., In equations (4,15)
and (4.18) the parameters of the liquid assets has a
negative sign, a conflicting result to the expected sign.
But, this may be Interpreted as a correct situation since
liquid assets mainly include bank deposits, and to expect
consumption to fall-while savings are increasing vis-a-vis
bank deposits-is not unreasonable.

Equation (4.19), ‘the distributed lag form of the LCH,
is the prophonet among the others. The MPC is 0.98 with
the calculation method of the _simple summation of the
parameters. If we use the method which is similar to the
one employed for the equation (4.12) we obtain the value
0.976 for the long-run MPC. 0.976 ia the value that we
expect for the long-run MPC.

4.3.6. Test of.tbe,niscellaneous Functgons

For the Friedman-Mincher spec1fication we have obtained_
the following OLS estimations.

3
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Equation (4.25) :

Cy/Y, = 1.064 - 0.52E-07 + €,
(12.47) (-1.26) :

.R? = 0.09 F = 1,59 DW = 2.07
Equation (4.26) :

C;/Y, = 0.961 - 0.44E-07 + 0.12 (C,/Y,)-., + €,

(5.04) (-1.01) (0.60)
Rz = 0.11 F = 0.94 DW = 1.87
None  of the Friedman-Mincher gpecifications - can be

acceptable either in terms of F-test or t-test.

Testing of the household size resulted iIn the following
OLS estimations. ’

Equation (4.27) :

0.467E+08 + 669985 H, + €,
(0.90) (1.45)

‘C,

"R? = 0.12 F = 2.09 DW = 0.53
Equation (4,28) 1

C, = 0.54BE+07 + 20227 H, + 0.684 Y, + €,
(0.'36) €0.15) (13.66)

R? = 0.83 - F = 106.44 DW = 1.71

Equation (4.27) is not a good fit at all. In equation
(4.28), adding of the 1Income variable increases R? but
still parameter of the household size is not significant at
5 percent confidence interval. However, the effect of the
household size 1s wvery clear from the high value of the
parameters.

Testing of the expectations effect by utilizing OLS
gave the following regression equations.

Equations (4.29) ;:

-200E+09 + 508888 EX;, + €,

c, =
(-3.54) (4.04)
L
R* = 0.51 F.= 16.20 DW = 1.21
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Equations (4.30) :

0.624E+08 - 128825. EX, + 0.7§‘Y, + €

C,
(2.03) - (-1.78) (11.03)

]

»

R? = 0.95 F =v1@0148 DW = 2.02

The equation (4 30) must be considered with conf idence.
It may not be reasonable to add the income variable {f the
concern is mainly to see the effect of expectations. While
the coefficlient of expectations has a negative sign in the
equation (4.30), 1t has a pasitive sign with a reasonable
high wvalue in the equation (4.28). The coefficient of the
expectation index 18 not significant at 10 percent
conf idence Interval in the equaltfon (4.30), but it 1w
signiticant at 0.001 percent conflidence interval in the
equation (4.28). While R2 13 0.51, the aignificance level
of F-statistic 1is 0.0009 for the equation (4.29).
Theretfors, it g0ems reasaonable to conclude that the
optimistic expectations increase the consumption for the
current time while pessimistic expectations increases the
consumption for the future.

4.4, Conclusion

The consumption function is a mathematical formula
‘expressing the relationship between consumption and the
factors affecting 1it. Explanatory variables . can = be
classified as ecaonomic variables, socloeconomic variablesd,
demographic variables, and behavioral variables.

Among the economic variables, the income variable has
been studled most extensively. There are four hypotheses
about the relationship between consumption and 1ncame, the
Absolute Income Hypothesis, the Relative .income Hypothesis,
the Permanent Income Hypothesis, and the Life-Cyle
Hypothesis. ' ‘

The consumption function can be estimated by using

either time- series or crosg-section data. In Turkey,
reliable time series data on consumption and  on some
related wvariables are not available. In this study, an

attempt was made to test the hypotheses mentioned above by’
using the cross-section data. Experiments were conducted
using thirty consumption function gspecification. The
" functions that fulfill four requirements were identified as
guccessful. These requirementg are used as the evaluation
ariteria.

1. Coefficient of determination is greater than 90 %

2 Variances of the coefficients are small.

197



3. The .algebraic signs of the coefficients meet the
expectations implied by the related theories.

4. The marginal propensity to consume 1is greater
" than 0.80. : ' . '

It was seen that ﬁhe successful functions were obtained by
these two models:

C=8C., + k (1-8) Y

e ———————

C=8Y + (a=8) Y., + (1-0) C.,

The first one of these models is the distributed lag
form of the Pérmanent Income Hypothesis. The second one is
the distributed 'lag form of  the Life-Cycle Hypothesis.
Comparison of the marginal propensity to consume out of
these models show that the distributed lag form of the
Life-Cycle Hypothesis predicts the long-run marginal
propensity to consume correctly. However, the long-run
marginal propensity to consume out of the  distributed lag
form of the Permanent Income Hypothesis does approach to
the expected level.

®

My final conclusion is that taking into account the
vast quantity of empirical research, concerning the
consumption function implied by - the "Permanent Income or
Lite-Cycle - Hypotheses, that accumulated since late 1950,
the majority of economists would probably come  down {n
favor of one of these two hypotheses. However, these two
competing hypotheses are to varying extents intuitively
appeéling and as we have seen it 1s no easy task to
discriminate between them on empirical grounds.

As Friedman [1957, p.2311 argued that "The consumption
‘analyst, as it were, has been  priding himself on his
success in adding yet more eplecycles. The pqéslbtlity of
dispensing with the [existing theoryl does not, of course,
mean that lexistingl empirical findings are in error, that
the variables [found] related to consumer behavior are not
related to-it, any more than acceptance of the Copernican

view rendered nonexistent the astronomical movements that

it was necessary to introduce additional epicycles to
explain. What it does mean is that these empirical
‘relations can all be inferred from a much simpler
structure, that they can all be regarded as manifestations
in different guise of a single and simpler set of forces
rather than as the result of largely irreducible ultiméte»
forces." : o
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