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Intisari

Kelhidupan manusia adalah terbatas, seperti halnya dalam
menghasilkan pendapbian, manusia dibatasi oleh wakiu (usia).
Manusia mulai menghasilkan vang pada wmur kira-kira usia 15
takun atan lebth hingga usia 50-an atau 60-an tahun. Itulah salah
satu alasan terpenting mengapa seorang individu atau masyarakal
secarg wimwom memiliki perilaky konsumsi yang berbeda sepanjang
wakin. Tulisan 1ni akan mengkajt life-cycle hypothesis (LCH) dengan
merunuinya dari awal, dan bagaimana hipotesis ini dipengaruhi
oleh teori Fisher tentang intertemporal consumption function.

Kata kunci: perilaky konsumsi, LCH, intertemporal consump-
tion funclion

INTRODUCTION

The existence of human life is
limited, as is capability of generat-
ing income, even within the limit of
his lifetime. Generation of income
usually starts when an individual
comes to the age of about-fifteen, or
rather more, until that of fifties or
sixties, after which he usually retires.
This is one of the most important
reasons why individuals or people in
general have different consumption
behavior between the time when they

are incapable of earning income, i.e.
in the beginning and the in end of
his life, and during the working age.

In the beginning of an
individual's life, definitely, he is de-
pendent on his parents since he is
unable to get earning yet. Hence, his
consumption is in principle comes
from their income, whether in a form
of direct sustenance or bequest form
his pargnts, or from any other else.
When the situation demands him to
self-sustain, he has to search for a
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job and generate income for this
purpose and for preparation after the
time he retires. So, according to
Fisher,'* consumption depends on an
individual's lifetime income, while
income, according to Modigliani,?
varies systematically throughout his
lifetime, so to allow for saving to play
its role in determining allocation of
income over the whole time of his
life. This pattern of income-con-
sumption behavior of the people is
interpreted to form the basis of the
life-cycle hypothesis.

This paper attempts to review
this hypothesis by tracing from the
beginning of its establishment, as to
how such a hypothesis is influenced
by the framework of Fisher's theory
of intertemporal consumption func-
tion. Further evolution of the life-
cycle hypothesis (LCH), as of the per-
manent income hypothesis (PIH),
can also be traced from the works of
Duesenberry, Friedman, and then
vindicated, among others, by Hall *

V irving Fisher, The Theory of inferest &5 Detesmned by o
fience lo Spend Income and Opportundy o Invest i Usceslies,
New York, 1930 {reprinted by Augusius M. Kely Pebistees
Mew ark, 1870),

2 Franco Modigiani,"Life-tycle, Indvidual Thalt znd he e
of Nations.” American Economic Review, vl T, Na 2 Jems
1985, pp. 297 1313, This arficle was presentsd in Stacktoie,
Sweden, when he received his Nobel, Prize in Sconome 5o
BNCEE

3 See torinstance William H_ Branson, Macroeconome Thesry
and Palfcy {Ird ad.), Harper & Row Publishers Sogances
1989, pp. 238-283.

BASIC NOTION OF INTER-
TEMPORAL CONSUMPTION

The original work of Fisher's
intertemporal consumption makes
use of time preference (consumption)
and production poessibilities, and
their relationship with income in
terms of general equilibrium frame-
work.* Figure 1 provides two basic
foundatidns of neoclassical theory:
First, time preference that defines the
objectives of individuals inter-
temporal preferences, second, produc-
tion function that defines the con-
straint, transformation possibilities,
from the available individual's in-
come.

Consider a two-period case,
where indifference curves describe
present and future individual con- -
sumption. Its slope illustrating the
rate of exchange between units of
present comsumption, C,, and that
of the future, C,, can be developed
in the way of definition (1):

dcl
—_—=al+1 (1)
aC

The slope also reflects the mar-
oimal sofe & ttme preference (MRTP)
comss=mation which is influenced by
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two factors: available amounts of
present and future consumption, and
individual income. If an expected
future income of an individual is
higher than current income, at above
45 dezree line (suppose at point A.),
he will tend to give up a larger
amount of C, for a given increment
in C,, than that one at B under the
45 degree line. The 45° line through
the origin illustrates the equality
amcunt of present and future con-
sumption. Along the line, the indi-
vidval still gives up more than one

unit of C, for an additional unit of,

C,. as indicated by the asymmetri-
cal indifference curves in the figure.
This exists because people are im-
patient, but at the same time, want
to save in order to get opportunities
for investment.’

Figure |
Time Preference and Transforma-
tion Possibilities
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On the other hand, MM is the
only income constraint that reflects
the financial opportunities facing the
individudl, with the slope of
- (1 + 1). If the present individual's
income is entirely spent for C, the
situation is represented by point M’
=Y, + Y, /(1 + i), he avoids using
his income for financial opportuni-
ties in the future. Conversely,
M =Y, + Y, (1 + i), represents an-
other extreme for putting all income
for future financial opportunities
and not to consume today. Along the
line MM’, the income (or budget)
constraint becomes C, + C, /(1 + 1)
=Y+ Y/ (1 + 1), where financial
opportunities may be exchanged, so
as to form a “market line”,

FURTHER CONSIDERATIONS
OF THE ANALYSIS

Among the rationale for the
hypothesis to be presented is utility
maximization of an individual, as a
rational economic agent, subject to
his budget constraints —i.e., his per-
manent income, which is treated by
Modigliani as life resources This in-
come varies over time during the
individual's life, or in other words,
he allocates his life resources to con-
sumption for satisfying his utility
throughout his age.

Hemce. there is a relationship,
Modigliani claims, between his LCH
and Friedman's PIH, despite the
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main difference exists between the
two. While simply assuming that life
is indefinitely long under which con-
sumption and saving decision is un-
dertaken, the notion of permanent
income can take over the position of
life resources as suggested by the
PIH. The LCH on the other hand,
assuming the finite life of the people,
realizes systematic variations in in-
come of the people and in consump-
tion occurring over the life cycle, as
a result of maturing, retiring and of
changes in family size.

Average labor income typically
rises with the age, showing a marked
hump pattern to reach its peak at
the age about 50, falling afterwards
to indicate partly the incidence of
retirement. The monthly received
pension scheme makes the pattern
does not go to zero, though it falls
sharply after 65. The LCH suggests
that not only income does vary but
also consumption. Nevertheless, it
reflects greatly variations in family
size, and is usually assumed to
slightly increase. This intertemporal
hypothesis rather reflects intergene-
rational considerations as repre-
sented by caring the sustenance for
the earlier stage of individual Life-
time in the family.

FORMALIZING THE INITIAL
MODEL

The standard model of macro-
consumption starts with analyzing

a single consumer with his utility
function U, as a function of his real
consumption c, in all of his lifetime
T; the instant before his death. The
utility function is given as:

U = U(Cnr C;! -r le o CTJ EEJ

However, the assumption of linear-
ity of the function is carried out, so
that individual is assumed to maxi-
mize the present value of his con-
sumption, instead of present value
of his utility of consumption.® Since
the LCH suggests that individuals’
lifetime is finite, the paper also uses
notation T, representing the ex-
pected lifetime of the individual,
rather than infinity (%), so that it
can be written:

T
max X£{(1+38)°Ul) (3)
=0

Or for more convenience, if b =
{ 1 + d)7, eguation (3) can be re-
stated as:

T

LT B'Uic) O<p<l (4

=0
where d is the subjective dis-
count sate of the utilits: or can he
the rate of time preference. The pe-
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riod] utility function, U (¢ €, ), is as-
sumed to follow constant relutive risk
aversion (CRRA)T indicating suffi-
clent iformation is available at the
thne /.

This maximization is subject to
his l::ru{lﬂfel constraint that hissfuture
assels can not exceed the different
between the future values of the cur-
rent income and of the current con-
sumption, in addition to the future
value of the initial (current) assets:

= Fv-c)(T+1) A0 (5)

where y, and ¢, are the real in-
come and consumption respectively
al time LA, represents the imital
state of the physical and financial
assets or wealth at time t, so that
(A,,, - A) expresses the vearly accu-
mulation of assets. Explicating the
vearlv assets accumulation leads to
another cx‘p:‘cs*inn of this constraint:

-A)-h(A/Y) 6)

Exprtssmn (6) also assuimes the
existence of transaction costs in the
maodel. The presence of transaction
costs will compose the income to
separate dispozable income from
svch costs. These costs are influ-
enced by two variables: the assets at
time t. and disposable income that

E _‘I."

¥ Ses b cemnzs ailin Cran and Sheng-Cheng Hu, ‘Finan-
Angrez2rs Consumplion: the Evidénce fiom
TEmwr Apgisr Sronormcs vol, 29, 1979, pp. 1595-1535

is defined to be constant. This is
usually used in PTH, as expressed hy
Scarth.
On the other hand, expression
(53) can be simplified by assuming
= (1 + r), so that

A, =RA +y-¢), Az0 (7)

In the stochastic dynamic program-
ming, where multiperiod problems
require some sorts of reduction to
form two-period analysis, instead of
Lagrangean function, Bellman's (re-
cursive) equation that introduces the
value function V, (A) is used. So, the
objective function defined in equa-
tion (4) gives:

Vi) =maxU(c), +4 V,,,(A,) ®
di)
This means that the value function
at time t equals the utility of con-
sumption at that time plus the ex-
pected future value of the function
after one year (or at time t + 1) .
Equation (8) implies that the
first order condition for maximiza-
tion of the state function subject to
the constraint gives:

UT CI'J* = ﬁ V’HJ{A:-—FJ l:g}

Along the optimal path, equation
(7), (8) and (9) provide the solution
for the equalityof U’ (c ) = V' (A),
so that, the final outcome can be
found as:

Ule)=p RU(, Jor
Ule)=(1+5)(1+0U'E,) (10)
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meaning that the marginal rate of
substitution of consumption in two
periods of time must be equal to the
marginal rate of transformation. If
the expected discount rate equals the
market interest rate, there will be
optimal condition for a random work
process, giving (' = R ), and

Ue)h= U, ) (11)

THE LIFE-CYCLE HYPOTH-
ESIS ( LCH)

The assumption that according
to LCH an individual nay be ex-
pected to maintain a slightly increas-
ing level of consumption throughout
his lifetime makes little bit violation
to equation (11), because in this case,
§ < r, sothat ' < R . This con-
stancy reflects that for a given inter-
est rate, c and ¢, are constant pro-

portion of the total resources. His
budget constraint hence also follows
the assumption that the present
value of his consumption during his
lifetime does not exceed the present
value of his total lifetime resources.

Therefore, a cross-sectional
study of LCH undertaking consump-
tion and income level will show that
the high level of income groups con-
tain individuals in the middle of life-
time, having relatively low ratio of
c¢/y. In contrast, the low level of in-
come groups will include persons in
the beginning as well as in the end
of lifetime, with relatively high d/y.
Thus, it will illustrate that d/y will
go down as income rise, vice versa,
so that the marginal propensity to
consume fzlls below the average pro-
pensity to consume, MPC < APC;
as depicted in Figure 2.

Figure 2
Lifetime Profile of Consumption and Income
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Consumption in each period is
constrained by the present value of
its related resources, Dellning equa-
tions (5) and (6) into a more general
term starting from the period of zero,
yields:

1 i

cnzkzi}';{f +r)!
t=0

(12)

where | is a fraction of resources an
individual wants to consume in pe-
riod £. Decomposing resources into
twe: labor income (yL) and property
assets or wealth ( W), we get:

-
C=24% yL(1 +r)'+
1=0

B
2:E W, (1427
t=0

Assuming the initial wealth
(net worth) at the beginning of the
period equals the asset itself, w,; and
the change of income as a result of
periodical changes in labor income,
and setting the known current labor
income separately from the expected
unkaown future, we obtain:

T
c=AsLo+A Z yL (1+7) " + Aw, (14)
i=]
The well-known assumption
in the LCH, which is contro-

(13)

usSen

versial, is the “proportionality pos-
tulate.” It follows from th= assump-
tion that marginal rates of substitu-
tion deperid only on consumption ra-
tios.® Hence, the remaining lifetime
resources are proportionately spread
over the whole periods of the lifetime

T
(T-1)' 2 yL(1+7r)" =yE, or
t=1
4
(T-1)'3E, = Z 9L (1 +7)" (15)
=1
This gives:

G =AyL, + ATy, + Aw, (16)

Assuming that expected labor in-
come is merely a multiple of the cur-
rent labor income, so that yE, = q
yL,where q > 0, equation (16) can
be rewritten as:

G=Ayly +MB(T-1)yl, + Aw,
=A1+6(T-1)] yL,+Aup

or in general form

¢ =A1+6(T-1)] yL, +Aw, (18)

Once the coefficient 1 is empirically
known, given the lifetime T, the
value of q can easily be determined.

(17)

8 See R Leightan Thomas, “The Cansumption Function, a chap-
terin David Demery et al,, Macroeconomics, Longman, Lon-
don, 1984, Pp. 53-09.
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FURTHER EXTENSION OF
THE LCH MODEL

The use of LCH and sometimes
also combined with PIH is largely
coverage, and limitations of this pa-
per do not permit inclusion of such
extended works. However, it is nec-
essary to mention some of them.
Most of the empirical studies of the
LCH depart from simple form of
equation (18).

Supposing that L[ 1 + 6 (T -
1)]=a,and A = a, to get:

¢, =a,yL, +a,w, (19)

Thomas, enumerating some exten-
sion forms of the LCH observes con-
siderable shift from attention to what
the so-called “money illusion™ as of
ignorant of prices changes, to fur-
ther account of prices movement
during 1970. Therefore, modified
version of the analysis gives:

(20)

A positive a, means that an in-
crease in P, will imply the increase
consumption, ceteris paribus. For
example, observation by Branson
and Klevorick (1969) for the U.S.
data 1955-1965 provides the evi-
dence that money illusion was sig-
nificant. Juster and Wachtel (1972)
also suggest similar conclusion.
There are some works related to in-
flation, among others by Towned
(1976), Deaton (1978) .

¢ =a,yLto,w +a, P

Other types of extension mod-
els are the role of social security and
bequest behavior, saving, etc. There
is, among others, a work by
Modigliani and Hemming® consist-
ing of articles by numerous authors
that discusses these two issues based
on the life-cycle hypothesis. The
straightforward use of the basic LCH
model has also been empirically
tested for cross-sectional data in the
U.K. by Banks and Tanser'? in ob-
servation of savings and wealth.

CONCLUSION

Life-cycle hypothesis has been
developed to incorporate interte-
mporal or rather intergenerational
consumption problems and in rela-
tion with income. Ando-Modigliani-
Bumberg developed this hypothesis
at about 1930s, the time when Fried-
man aiso developed his permanent
income hypothesis, used similar ba-
sic foundation.

The basic notion of the hypoth-
esis sterms from the approach of
intertemposal as firstly introduced
by Fisher In the LCH model, people
are assumed to have the initial in-
come b=low their consumption, and
so do for ther end of lifetime. This
is dee to mainly incapability of zet-
ting income and retirement, respec-
tively Howewver, in the middle of
thesr higtme, it is proved, their in-
come s higher than consumption.
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Fecently, the LCH has been tion and financial regulation,
extended in various forms including  etc. most of which provide
analyses on saving and wealth behav-  some empirical evidence in
iors, pensions, its relation to infla- many countries.
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