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From the viewpoint of the economy as a whole, interest in the
relationship of consumption or saving to income stems from both cyclical
and secular considerations. The consumption function, relating con-
sumption to income and other appropriate variables, plays a central role
in most models of national income determination, used both for fore-
casting short-term fluctuations in economic activity and for assessing
the impact of alternative monetary and fiscal policies. More important
porbably for developing nations is the role played by saving or
abstinence from current consumption in fostering economic growth and
hence future consumption.

Though there is substantial disagreement on the relative impor-
tance of non-human capital accumulated through saving in enhancing
growth (or on the welfare implications of government intermediation
in the economic process to appropriately affect the saving-income or its
complement the consumption-income ratio), most economists including
the authors would agree that economic development can be promoted by
increased saving. The size of the effect js likely to vary with the
stage of economic development and with the magnitude of the change
in the saving ratio, with the potential impact on growth of increases
in this ratio probably relatively large in the earlier stages of
economic development, at least so long as the increases in the saving
ratio do not bear down excessively on the previous standard of 1iv-

ing or otherwise raise poiitical difficulties. Even in the earlier
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stages of economic development, the effect of increased savings and non-
human wealth on economic growth may be minimal in the absence either of
institutional arrangements to channel saving into appropriate forms of
investment or of the ability to make use of avallable technological advances.
In general private real investment Is undertaken only if the
expected rate of return exceeds the rate which must be paid to the
suppliers of funds. Governments may influence the latter in a favor-
able direction by policies Wwhlch encourage savings, which facilitate
the flow of funds from savers to investors or which provide some degree
of insurance to Individual enterprises and their owners and creditors
against investment risks. The marginal efficiency of investment may
also be influenced by the government. Rapid growth of consump-
tion tends to generate attractive Investment opportunities as does direct
government investment of the kind assoclated with development of the
infrastructure. Unfortunately policies which tend to raise the savings

rate will have adverse effects on the growth of consumption; and unless

e ———

strong growth-ln other secfors (e.g., export and govefnmental demand) Eomp-
ensates to some degree for declining growth in consumption, the reduction
in cost of financing associated with a higher savings rate may be more

than offset by a reduction in the volume of investment opportunities
promising high returns. Governmental polliclies which tend to direct in-
vestment Into those capital goods which contribute most substantially to
increasing labor productivity, rather than into housing and consumer
durables, may promote a high growth rate in labor income and hence in

consumer demand.
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This paper will discuss the theoretical bases of the optimal allocation
of income between consumption and saving (Section 1); consider the limitations
of data available for empirical analysis of the determinants of comsumption
and saving, provide a simplified theoretical framework for analyzing such
data and review prior empirical studies (Section 2); present an analysis of
new Columbian household data for the years 1967-68 which attempts to mini-
mize data limitations {Section 3); and will finally summarize the methodolog-
ical and policy implications of the preceding analysis (Section 4). We had
originally hoped to analyze new household data for other South American coun-

tries but they were not available in time.

1. Optimal Consumption Behavior
Turning now to the theoretical problem of the optimum allocation
of income between consumption and accumulation of assets, both for the
individual consumer-investor and in the aggregate, we find this to be in-
separable from questions of the motivations for holding assets and the
determinants of the optimal asset stock.

Assets held for the purpose of reallocating consumption over Lime or to
bulld an estate

If an individual has an additive separable utility function, with
consumption in the current and a finite number of future pericds as arguments,
and 1f wealth at the end of any of these periods serves only the purpose
of redistributing consumption over time, then it is relatively easy to
determine the optimal time pattern of end-of-period wealth, given income
expectations and the transformation possibilities for converting current
into future consumption. It Is also possible to represent the multi-
period optimization problem by a series of single period decisions allocat-
ing resources between current consumption and wealth at the end of the

current period. The marginal utility of terminal wealth at the end of



any period Is defined as the éum of increments in utility obtainable by

distributing an infinitesimal increment in that wealth in the optimal way
over consumption in future periods.
Consider for simplicity the particular case of a logarithmic utility

. )
function, with terminal wealth, NL,assumed f ixed

-

u, = I o log Ci + E.

LLoey

Here the planning horizon is L periods, E is the utility of wL, and the o

reflect inter alia the personal rate of time preference. Maximizing Ul

L
]
subject to the constraint
L L L~ L L-1
W (1+r)" + z Y. (14r) 3= 3 ¢, (1+r) J & W , where W_ is net worth
o e ] . j L o]
j=1 j=1
at the beginning of period 1, Yj is earned income in the jth period, wL
2

is wealth at the end of L periods and r is the lending (borrowing) rate,

we obtain the following first order conditions:

L
w (1+r) + I Y, (l+r) W,
C, =a, J=1 ] ,1=1,2...1L (1)
T
(:+r) I a,
j=1

Thus under present assumptlons consumption in each time period is a fraction
(varying among periods) of maximum potential resources over the planning
horizon. This is, of course, the familiar Modigllani-Brumberg-Ando
conception. Mote that we have assumed here that earned income }s known
with certainty over the L periods and that r is also known with certainty.
We defer to a later point the treatment of uncertainty as to future in-
come, as well the introduction of real assets with uncertain return as

an investment alternative to debt assets (which are taken to be riskfree).

lThis function is exhustively considered in W.H. Somermeyer and R.
Bannink, A Consumptlon-Savings Model and its Applications, North-Holland
Publishing Co., 1973.

zlf consumption is assumed to occur at the be?inning rather than the end
of each period, Cj will be multiplied by ( (1+r)l” J*¥1 in the summation on the
right above.
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For simplicity of exposition we also treat wL as fixed (specifically, as
a given function of known or expected future incomes}, but with minor

modifications wL may be determined jointly with the L consumption variables

in the optimization process.
Turning our attention to the consumption decision in period 0,

the relevant (L+1 period) utility function becomes

Yo,L =

[

i Oai log Ci +F= aolog Co + U1,L (2)

The marginal utility of WO, wealth at the end of period 0, is given Ly

. 2 i
6UO’L i GUI’L N ; 5u],L . oci _ g ai(1+r)
SW SW .. 8C, W, L

o) 0 i=1 i o i=1
Ci oo,
j=1"
L L :
(14r)" % w,
_ i=1 '
L b

L-j _
Wo(l+r) ?EIYJ(1+r) WL

o]

The optimal values of € and WO may be obtained by equating the marginal

o 2
o]

utility of CO, namely » to the above and making use of the constraint

o}

w0= w_](1+r) + Y0 - CO. Clearly the same argument may be applied to
each of the periods 1, 2, ... L-1 to reduce the multiperiod optimization
to a series of single period choices between consumption for the given
period and wealth at the end of that period.

Substituting (1) into (2) we may express the L+1 period utility

function, U , in terms of C and W as follows:
o,L o o

L . L .
- . L - R .
Uo,L = aolog CO+(ii]ai)log[wo(1+r) +ii]Yi(l+r) WLJ+ constani
Similarly we may write, for j=1, 2, ... L-1,
L t-j, b L-i
Uy [ =alog €+ (T a)logiW, (1+r) vy Y, (1+r) "7 - J+constant
i, ] j =41 i =41

As discussed subsequently a more plausible separable utility

function might be



7Y, (3)

which like the logarithmic function is characterized by constant relative
risk aversion. In this case also, it may be shown that consumption in
each period is linear in the total resources available for consumption

over the planning horizon. S0 long as wL and earned income are taken

as given, the optimal distribution of consumption over time is equiva-

lent to the problem discussed by Samuelsonl of distributing a given
initial sum (here taken to be initial wealth plus the present value of
earned income less the present value of terminal wealth} among consump-
tion expenditures for each of L time periods. While it is not feasible,

of course, to borrow an amount equal to the present value of one's

future earnings at the beginning of one's working life , this may not be

a very serious practical limitation. The optimal time path of consump-
tion will not prescribe heavy initial borrowing against human wealth
unless wo is small and earned income quite low in the early years relative
to its oVerall average and/or unless early consumption is very heavily
favored relative to later consumption--i.e., unless the o decline at a

. 1
rate much in excess of —— as we move from a, to

T+r
o, .
1 . LY, W
Let WO =W + I T T T
1 (1+r) {(1+r)

and assume that consumption occurs at the beginning of each period (or
more plausibly that funds destined for consumption during the period are

withdrawn from income-producing assets at the beginning of the period

*
and held as cash until used). Then W,

% % * wl*

W c) (),

* - -C.) (1+r), . = = ...
W, (wi_1 l1(1 r), W 0and C, =W, o) , ,
« W x
C. =W, . - , , C, =W .. We may write
i i-1 (1+r) L L-1

1Paul A. Samuelson, ''Lifetime Portfolio Selection by Dynamic
Stochastic Programming,'’ Review of Ecoromics and Statistics, August

1969.




L w1y
U, =~ Za\W, - — .y

=1 ) (1+r)

and determine the optimal time pattern of wealth at the end of each

period (and implicitly of consumption in each period) by equating to

zero the partial derivatives with respect to the wi"

&N\ - / i -
Wi o0 W ! s M)l
0= ; = wi_] - - a.+1(l-y) W, -
W, (1+r) (1+r) (14r)
or
W -.
W= LU . (1+r)w|_1
(1m )L (14r)
T L TR L
1
1 / a Y ) : ) mi(1+r)
where m. . m‘_u _— mz__ ———
(14r) \ a, +](1+r : (I+mi)(1+r) (14m,)
e,
(If the ratio is constant, then m, m, and m. are independent of .}
. 1 2
1+1
Since WLH = 0, the remaining wi“(i=1, 2, ... L-1) can be shown

by repeated substitutions to be proportional to WO“

W, o= MW,
| | O

so that the optimal values of Ci become

M, N
C. =(Mj_] - (T#T) W
Thus consumption in each period is again proportional to total resources
available for consumption ove; the planning period, with the factor of
proportionality depending on the Pratt coefficient, v, the utility weights
of consumption indifferent time periods, Ly and the interest rate, r, as
1

well as distance from the end of the planning horizon,

Actual non-human wealth at the end of the ith period is given by

]In the special case in which the o reflect only the personal rate
of time discounting and the latter is equal to the interest rate, r, the

Pratt coefficient drops out.



[] [ i 1=t
wi = wo(]+r)' + LY. (1+r)' 7 - 3 C.(l+r)' J*
j=1’ =17
L L Y’ w
=W - L+ L
jeivt (147 (e b

As in the case of the log utiljty function it may be shown that

the utility function may be rewritten as a function of two variables

only: current consumption and actual non-human wealth at the end of
the current period. Consider the decision at the beginning of period
0, assuming that wealth at the end of that period, wo, will be used in

an optimal way to finance consumption in periods 1 through L.

U

1-y L I=y
o,L i 0[c:(co) -z ui(ci)

i=1

1=
L M,
. 1=v_ Sy =Y - i )
=7 (6 ) Iilai(miﬂ [{ER)
. LY 1=y meo\
=a (e ) Y -{w, vl . -
° j=101+r)  (1+r) i

. W L
J - L I a, M._1‘
=1 "\ {(1+r)

I

If we consider the entire span of an individual's life from the
time he starts to work until death, WL must be interpreted as the amount
desired for estate purposes, while No, if not zero, is an amount received
by inheritance or gift. Under the present assumption of certainty as to
future income, it is interesting to note that so long as W (planned bequest)
does not exceed wo(l+r)L {inherdtance received invested at com-
pound interest over the planning period), the optimal levels of wealth
inintermediate periods will be more closely related to wo and to the
variability among periods of future earned income and desired future

consumption than to the average level of expected earned income. wi will



exceed W0(1+r)i, i-1, 2, ... L-1, only to the extent that it - TR TN
to transfer consumption from the periods preceding i to the periods sub-
sequent to i and this occurs only if income in periods preceding i iy low
relative to the present value of income in periods subscquent to i or
if consumption needs are relatively urgent in the earlier as compared il
the later period. Thus a low income person anticipating a declining

tiend i Tncome or relatively heavy consumption needs al some Firbu,r..

might well hold more assets than a high income person anticipating o
rising income trend or having relatively urgent needs for caivant oo
cuwsption.  More generally, if the optimal (Y*C)i are uncorrelatad wii b,
time, the income effect on wealth held for reallocation purposaes wiil
be minimal. Only if NL is fixed at a level substantially above wo(lﬁrFE,
suggesting that the estate motive is significant, and if this level i
correlated with income, as we may reasonably expect, will there be a - .
case for a substantial income effect on the wealth during intermediare
periods.

However, if the normal lifecycle pattern entaiis ¢ isir: ircon
wver the earning years, with a sharp decline after retl: etico.
visage individuals as selecting their retirement date as the aadpi
of their planning horizon. in this case WL is interpiet o aw e o

becuest plus the capital value of an annuity of the desived <i.0 0.,

provide for the years of retirement. Presumably the sizo i vidn oy o

will be related to lifetime income and the standards oi Piweios vhich s
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income has permitted. The post-retirement period is then one of capital
consumption in which a capital sum equal to the cost of the annuity is
dissipated over the remaining life of the individual. If the capital
value of the annuity is proportional, given r, to the desired level of
post-retirement consumption and the latter, as well as the desired be-

quest, is roughly proportional to average income during one's working
years, then the average level of wealth over all intermediate periods
will also be proportional to average income. On the other hand, if wL has
an income elasticity exceeding unity,then so will wealth in intermediate
periods.

If the planned reallocation of consumption among periods 1 through
L is small and / or uncorrelated with time but the retirement and estate
motives are significant, then the optimal time pattern of end of period
wealth reflects the gradual buildup of wo to wL. We consider the im-
plications of this model for individual and aggregate saving, Let NL be a

function w(YN) of normal income where for present purposes we may take

YN to be a weighted average of future earned incomes, with weights (1+r)L'J‘

near

L-J
Y. (1+ .
J( r)

L =
N r (+r)t) j=1



Planned.saving over the individual's working life (augmented by compound
interest on such saving) must cumulate to @(YN) - WO(1+r)L and will be
sc allocated over time as to equate the marginal utilities of consumption
and end-of-period wealth in each of the L periods.
Again utilizing the log utility function as an example,
vptimal consumption during the earning years is given by
C, = ’i

! (]+-r)Lh' lz‘ a. | ]
=1

o~

L-j _ L
1 yj(]+r) Q(YN) + wo(]+r)

Making the further assumption that

o

(14r)]

this becomes

1

L .
C, = ——u I Y.(H—r')l"“'j -o{Y. ) + W (]+r)L
i L L-j = N o
T (1+r) - 4
j=
(i)
= Y- —— [o(v) - Wo(l+r)L]
(14r)"-1
In this special case we note that, for each individual, Ci w0 Ut
all periods within the planning horizon, while for all earners of 1h+

same age (i.e. with the same number of vears, L, to retirement) NEPEE

sumption is equal to mean future income less a fixed linear function, oiven
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r, of desired wealth at retifement and initlal wealth. Optimal saving

by earners in period 1 may then be written as the difference between current
and mean future earned income plus a fraction (dependent on age and the
interest rate) of the difference between desired wealth at retirement

and the value that can be generated by investing initial wealth at com-

pound interest to the date of retirement:

b

s, = (Y, = ¥) *+ £(r,L) Tefr) - w (0] ()

Aggregate saving over all age coherts of earners (e.g. letting
L = 1 for the 64 years olds up to, say, 45 for the 20 year olds) is
then equal to the aggregate difference between current and mean future
earned income plus a linear function of initial and desired terminal

wealth;

- -— I L
vN) + EVLf(L,r)E¢(YN) fVLf(L’r)(‘+r) A

15, = (Y

1 1

where the summations of saving, income and initial and desired terminal
wealth are over all earners, VL is the share of the Lth age cohort in

h

aggregate normal income and VL‘ is the share of the Lt age cohort in

aggregate wealth at the beginning of the period. |f the age distribution

of earners is stable and income per earner rises both with age at a point

of time and over time for a given age, we may take the difference between
current income per earner and normal Income per earner to be a relatively con-
stant (small) fraction of the latter, or to vary randomly about this value. |If ~
further, the distributions of income and inltial wealth by age are stable,
V, and V' will be constant and IV f(L,r) and IV, 'f{L,r) (1+r)" Wil be

L L L L
functions of r only.
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Letting desired wealth at retirement ¢(YN) = bYN for all earners we

have for saving per earner in period t

| 5s =5 Loy el
Pt zst = a Pt DYy ¥ bF(r)Pt zYNt F (r)Pt ™,

where Ft is number of earners and the summations run over all earners
This implies that the aggregate savings ratio achieved through indiviiual

earners each pursuing their own optimum is of the form

zwt“]

Nt

ZSt =a + bF(r) - F'(r)
v Y
Nt

Alternatively if we let 9(Y,) = AY B

N for all earners, we way

proximate saving per earner by

I 1 EVye, B ]
= IS I a5 IV, 4+ AF(r)( ) - F'r)z— W
P -
Pt t ¢ Nt Pt Pt t-1
] B XYNt B
We note that = EYNt # 3 ), but the two variables will be highiy
t t
correlated since both are
changed in the same proportion by those increases in normal income per

earner in which the entire income distribution shifts by a constant

factor.] The assumption ¢(YN) = AYNB implies that the aggregate savinys

. Y . Y .
]LEt Pt+j = Pt(1+P)J and (—5H£ii"') = —ﬁﬂl-)(l+q)J viire pois
the growth rate of the labor force aﬁgj q the gro&th rate of normal eara-

ings per worker, assumed constant over Lhe earnings distribution. We pote

. . B e dB
that Z(YNt+.)B = (]+p)JZ[YNt(1+q)J] and P1 E(YNt+.)B =£Jfﬁi-£l;ﬁi»~ﬂYNb
'é t+]j J PL(1+P)J
N | Y . B ., LY B
(1+Q)JB ﬂﬁﬂ— . On the other hand (——Eiii) = (1+q)JB(—_EEJ . Thus
P P
t tt) t
LY . B Y B
i B +
ﬁ"“—‘Z(YNt+.) : (”“%£~J—ﬂ - %__ZYNB : (——EEJ , for all j.
t+] J t+j t p
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ratio will rise with YN’ if B>1 as empirical data suggest, and will be
linear, given r, in the ratio of initial wealth to normal income.

Thus in a very restrictive special case we find aggregate saving
per earner to depend linearly, given r, on the difference between desired

wealth per earner at retirement and initial wealth per earner invesied

at compound interest to the date of retirement. If desired wealth at
retirement is linearly related to normal earned income, then so is sav-
ing. On the other hand if desired terminal wealth depends on YNB, then
so does saving. Furthermore aggregate wealth per earner in any given

time period, being largely a cumulation of previous saving, will depend
linearly on aggregate YN per earner under the first assumption and on

YNB under the second.1

For a more plausible separable utility function, such as (3)
above, we have seen that the Ci remain linear func-
tions of both normal income and NL - W0(1+r)L with the first exerting a
positive and the second a negative effect. The Si, while negatively re-

lated to initial wealth, will be positive functions of normal income if

_ B . _ B .
NL = bYN or of YN if WL = AYN , as will the wi.

1We have not considered the dissaving of the retired about which
very little is known. Presumably under the present model the wealth at
retirement would be divided between V, and W_, where V, is the capital
value of the annuity purchased and W_ the funds retained and invested at
compound interest for estate purposesS. Aggregate dissaving by the retired
would then be approximated Ry aggregate annuities paid, or perhaps very
roughly by a fraction of IW", the aggregate wealth of the retired:
IV (t)F' (t)IW™, where t is age, V''(t) is the fraction of swWR held by in-
dividuals of age t and F*'(t) is the fraction, increasing with age, of
wealth consumed by those of age t.



Optimal saving for an economy

A government which attempts to increase national welfare through
policies designed to affect aggregate {including direct governmental)
saving and investment will have wider choices than an individual con-
stiver and will face a somewhat different optimization problem. ihe o
icctive function envisaged by such a government will presumal ly aiy i
some kind of average rate of time preference in establishing Lradect:
Leiween present and ftuture consumption and will have a longer fime i
<.+ than an individual ;since the government presumably will take sc..
what more responsibility for the interests of generations as el onis
The primary motivation for rearranging consumption over time will nci
be to protect living standards against an anticipated decline i T PRNSNTE
but rather to generate substantially larger CONSUMPLION GVet i vk s s
time period through postponement of consumption.

For the econcmy, unlike the individual, the ratc at whi !
sumption in une peiicd can be exchanged for consumprioe in . o
depends on the quantity which is to be exchanged. Furtheri.ie.
economy the relevant rate is not a relatively vriskfree lending
borrowing vate, but the rate of return on real fnvestiners | o
oe inversely related to the volume of such investment in S R
tine period and must Le considered a random variable rather 1i..5 o
known quantity. Transfers of consumption from the current io iin:
future periods should occur only if the return on real asacis i

large enough to compensate adequately for risk as well as Yor ¢ime vrofor -
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ence. Risk as to aggregate return from investing in real assets may be
relatively small for the economy, as distinct from the individual, because
of diversification, especially if we consider a sufficiently long time
span. But the risk of arbitrary redistribution of income remains {re-
flecting the variance of return among individual enterprises) and this
risk perhaps has a place in the national objective function. The govern-
ment may, of course, act to reduce the risk for individual investors in
real assets by such devices as loss carry-back and carry-forward, accel-
erated amortization, or commodity price supports.

The single period national optimum is shown in the accompanying

graph, which abstracts from the possibility of national dissaving.

AW

Then the maximum potential consumption is net national product, Y,
and for every dollar by which consumption falls short of this, a dollar

of net investment, I, occurs. AW, on the vertical axis, is defined as

—%;—fgp(I)dIJ where T represents the rate of return (however determined)
v

which is judged to compensate the economy both for the risk of investment
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in real assets and for time preference and p is the expected value of
the marginal rate of return on net investment computed net of deprecia-
tion. Thus AW is the expected value, discounted to the present, of the

infinite stream of returns generated by current net investment,

The indifference curves Ui’ Uj, Uk are of the form

U= f(cC, WO + W) = £'{C,M) for given WO. They are drawn asymptotic to

C . and to AW
min

i
1l

Awmin, where cmin is either the subsistence level
for the existing population or some higher socially determined minimum
standard of living and Jﬁwmin may be taken as the amount of net invest-
ment per period which will provide sufficient capital goods to accomodate
new entrants to the labor force in this period without reduction in the
marginal productivity of labor.I

The transformation possibilities curve T shifts over time as
existing opportunities are used up and new ones generated and will itself
be sensitive 1o the yrowth rate of consumption. Thus the time path of
the T curve should be among the variables simultaneously determined in

the optimization process at the economy-wide level.

Laissez-faire optimum with Tisky assets

I'f the govermment does not undertake to determine saving and invest-
ment, each consumer in pursuing his own optimum will hold a portfolio con-

taining a mix of relatively risk-free debt assets and of real assets, held

1The determination of these asymptotes is discussed by A.K. Sen,
"“On Optimizing the Rate of Saving,'' Economic Journal, Vel. LXXI, No. 283,
September 1961, pp. 497 fF,
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elther directly or through ownership of corporate stock.1 The respective

welghts of debt and equft?ﬂgésets will reflect the lndlviauai‘s risk
aversion as well as the relative rates of return avallable on debt and
equity. The latter will in turn reflect the yield avallable on real

assets and the distribution of risk aversion over the population. The

single period consumption decislon should now maximize the sum of the

ut{1ity of current consumption plus the expected value of the ut!lity
of end-of-period wealth, with the latter serving as proxy for the expect-
ed utility of those additions to future consumptlon over the remaining

period of the individual's 1ife, as well as the addition to his estate,
which would result from an optimal allocation of wealth held at the
end of the preseet period among these alternative uses.

The amount of net investment which will ensue under strict lalssez-
faire clearly depends on the distribution of income according to both
time preference and risk aversion, as well as on the efficliency of the
capital market in maklng the opportunities for risky investment
widely available to potential investors, in diversifying risk economically
and in arranging the transfer of funds from the highly risk averse to
those with sufficiently low risk aversion that they are willing to borrow
in order to invest in real assets. Formally, the laissez-faire equili-
brium is determined as follows, given income and initial wealth, Each
consumer-investor maximizes the expected value of utility, U=u(C)+v(a)

EQU) = u(€) + / v(M)ole,u_,W)dw

where o is the proportion of No held In risk-free assets and © is the

subjective probabllity distribution (dependent on W  and ao) of end-of-

Ve abstract here from possible short-term differences in the
rate of return on corporate stock and the rate of profit earned on the
underlying real assets.
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A

period wealth. The random variable W is defined as W = {[aR* + {1 - w)K}
ES
wo + (Y - €)} where R is the comparatively risk-free return relative on

U
debt assets and R a random drawing from the distribution of return rela-

tives for Initial real assets.1 The expected value of utility, which

depends on R* and the probability distribution of %, is maximized with
respect to C and o for each consumer-investor,2 subject to the constraints
that aggregate change in borrowing equals aggregate change in lending and
that new investment in real assets (assuming no change in risk) will be
undertaken up to the point at which the expected rate of return (p) on

the marginal dollar of investment equals E(ﬁ), the expected value of

return on initial real assets. Thus the constraints are

N
I (Yi- Ci)ai = 0 and p(1) = E(ﬁ) where N is the number of consumer-
i=1
N
investors, and I = 3 (Yi- Ci)'

i=1

Other motives for holding assets

So far we have considered only two of the several motives for
holding assets: reallocation of consumption over time and the esiale
et ive.  There are at least two others of comparable importance:

1. The least expensive way of obtaining certain kinds of coun -
sumer services of the desired quality may be to purchase a capital yood
which produces those services. For example, public transit provides

cheaper transportation services than one's own automobile but they are

[ S . .

This abstracts from windfalls and from the difference between
the average and marginal return expected on the individual's new invesl-
ment in real assets.

2lt has been shown by Samuelson that for utility functions of
the type considered here the determination of optimum a is independent
of the pattern of consumption, op. cit., pp. 243-244.
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considerably less convenient, while taxis are substantially more expen-
sive if use is frequent. Thus automobile ownersip may be the optimal
means for obtaining these services. Similar arguments may be made with
respect to ownership of home and household durables in order to obtain
the particular services desired at minimum cost.

2. Once account is taken of uncertainty as to the future income
stream, as well as the possibility of large unforeseen expenditures, a
further motive for holding assets comes into play. This may be called
the contingency or insurance motive and essentially protects the stan-
dard of living against unfavorable future drawings from various relevant
probability distributions. We believe this motive to be highly important
for individuals, though relatively minor in a national objective function.
To the extent that it is both feasible and cheaper to do so, the indivi-
dual will presumably buy insurance services, such as term life insurance.
But against certain contingencies it will be efficient to self-insure,
primarily through the accumulation of liquid assets. Assets held for
contingency purposes can be considered to generate a continuing service
each period, much as an owner-occupied house does. For analytical pur-
poses such assets can be treated in the same way as consumer durables
and equity in an owned home, though it is probable that the services
provided have a higher income elasticity.

If we consider the services rendered to be proportional to the
value of the asset from which they derive -- i.e. a $40,000 house

generates twice as much housing service as a $20,000 house, considering

comfort, convenience, esthetic appeal and status as well as basic



sheiter -- then the income elasticity of demand for the assets oell L

less than, equal to,or greater than unity depending on the income «las -

- . . - al .
ticity of the services generated. The marginal utility -ﬂlj ol anothey
oA’
dollar of service generating assets purchased in the current period will
cqual the sum of the utilities of the incremental services, §}i¥§»}ﬂ<r
3t
<ided in the current and subsequent time periods plus the utility o1 it

peovenent in terminal asset values. |If UL,] = u1(C]) + “Z(Cz) 4
ngiCL) + uL+1(WL), then
au, (C.} su.{c.) au, (€)) au, (W .
T N A dc> +_mj%;iL_ des + ...+ ——LE—L—-dCS PR i,
o] &2 mL oW

i ~1ting dC? = KdA® for all i and tetting dW

rate of depreciation on AS,1 we have

sU L au,(C.) su, (W)
m_.n.I'S:J._]_ =K T t ﬁl + (1“6)L L+t L
BA =1 ac? W,

I the case of assets which can be purchased in small increments an
vhich are normally not financed through borrowing (e.q. liguid as:.
insuring against variability in income and unaniicipated espendiva.

cptimality will be attained if

SUL 1 BUL 1
— = ; where Ci covers all consumption nol generated by oo
BAS 3C1

1 . . . . \
Note that de is likely to be a highly uncertain quantity, de-

pending in the case of Tiquid assets on what contingencies actually ari<e
over the working life and in the case of an owned home on many considerations
including changes in the quality of the nelghborhood. For precicion ws

aE[uL+1(wL)]

aqS

should consider
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assets but requiring a more or less simultaneous cash outlay. For assets

such as a home which are largely financed by credit, the optimizing con-

dition is

3y Lau.(C.) L  3ul(C) su .. (W )
L,1

Bl e DN, et (1)
aC, i=1 ac? i=1 ' oC M,

where Mi is the interest plus amortization payable in period i on the
marginal dollar of A%,

In summary the demand for assets desired to provide a stream of

specific consumer services not otherwise available at the same cost, in-
cluding specifically the service of liquid assets in protecting against
uncertainty of future income and other contingencies, is derived from
the demand for the consumer services generated. The latter demand like that
for other elements of consumption depends on current and expected
normal income and (once we introduce income uncertainty) probably on current
transitory income as well, with the income elasticity of the demand
for assets depending on that of the services.

We hypothesize that the desiredstock of service-generating as-

sets, like desired wealth at retirement, W , depends primariliy on

L!
*

normal income, As =-¢H(YN), with transitory income having only a minor

impact (though affecting the speed with which the desired stock is ac-

quired). As with NL the single period optimization condition that the

marginal utility of current consumption equal that of wealth at the

end of the period1 will ensure that the desired stock is acquired

1Considered, as throughout this paper, as a proxy for the margi-
nat utility of the future consumption permitted by the marginal dollar
of end-of-period wealth.
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gradually over an individual's working life. But the rate of acquisition
will be faster than for wL since the current services of the desired
asset are sacrificed by postponement of its acquisition, whereas no
consumption is financed by WL until retirement. For this reason we
would expect acquisition of A to dominate saving in the early years of
the working life and acquisition of WL to dominate the later years. To

some extent this may be tested empirically, since purchases of consumer
durables and life insurance, as well as a downpayment on a home, clearly
contribute to AS. However, a clear distinction cannot be made between
financial assets held for protection against contingencies and those which
represent a gradual building up of WO(1+r)L to WL, although the former
are more likely to take the form of savings deposits and the latter of
long term bonds and low risk stocks. Actually liquid assets which protect
against contingencies constitute a high risk component of WL -- high risk
in the sense that if needed they will be used up in advance of retire-
ment -- but they contribute modestly to the expected value of wL.
We have seen that under highly simplified assumptions the indi-
vidual's optimal time path for the accumulation of NL~ w0(1+r)L implies
constant consumption over time, with saving varying only to the extent
that current income varies from normal income (See equations (4) and {5)).
However, the accumulation of AS* will occur at a declining rate, accom-
panied by a gradual increase in purchased consumption items, so that the
marginal utility of the latter will decline in step with the declining

marginal utility of A® as the volume of C° is built up. This follows

from the single period optimization condition

U _ U _ _8u
! 5 S
aC, oA a(wt At)
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|
and the assumption of declining marginal utility for both C and cs.
Optimal saving for an individual in period t may now be approxi-

mated by

s, = Yoo Yy FrL) TelY) - (4 A:)(Hr)l‘] F (L) T ) -AY)

I
where f may well be approximately constant and is expected to be large

relative to f(r,L) except for those close to retirement. Here Yt differs
from YN in an expected way so that no revision of maximum potential life-

. . . . . T
time resources results. Transitory income in the current period, Yt ,

which requires a revised estimate of tota) resources will be distributed

Wi e Wt
over consumption in the current and future periods so that — = L. =
3, L-t N e

'~ ,subject to the restriction that I C .(1+r)J= Y . If L-t is
NP & t
BCL j=0

relatively large,only a small fraction of YtT will be spent in the current
period, with the remainder serving to augmenf wt.

The implication of our theoretical development for empirical analy-
sis of consumer behavior are (1) that planned saving will be a fraction,
rising with age, of the gap between actual and desired wealth,_with the
latter hypothesized to depend on normal income; (2) that accumulation of
service generating assets will tend to precede accumulation of assets
for retirement and estate purposes; (3) that deviations of current income
from anticipations will tend to be spread out over consumption in the
current and future periods and thus @ hlgher proportion will be saved

(dissaved) in the current period than is true for normal income.
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2, Prior Empirical Studies

While there are relatively few useful empirical results quan-
tifying the impact of saving and wealth on economic growth, especially
for developing nations,} the empirical literature on the determinants
of the saving ratio is much more voluminous for countries at all stages
of economic development. The empirical analysis to date has not provided
definitive answers to the relative importance of the different factors
affecting the saving-income or consumption-income ratio either in devel-
oping or developed economies, but it has provided valuable insights in
both cases.2 Since we are primarily interested in this paper in esti-
mating and explaining the propensity to save in different countries, we
shall summarize the results obtained from earlier research and then pre-
sent some new results. However, before doing so, it may be useful to
highl ight’ the deficiencies of the available data, both to indicate
the difficulties in obtaining definitive answers from these data and
to point to procedures for improving the results. We shall also present

a simplified theoretical framework for integrating the empirical results.

Deficiencies of available data

There are essentially three types of data which can be used to

analyze consumption or saving propensities: These are (1) aggregate

1A summary treatment of such studies appears in M. Ishaq Nadiri,
"International Studies of Factors Inputs and Total Factor Productivity:
A Brief Survey,'" The Review of Income and Wealth, June 1972.

ZRecent reviews of the relevant literature appear in Raymond F.
Mikesell and James E. Zinsen, "The Nature of the Savings Function in
Developing Countries: A Survey of the Theoretical and Empirical
Literature, Journal of Economic Literature, March 1973; Thomas Mayer,
Permanent Income, Wealth, and Consumption, University of California
Press, 1972, and Robert Ferber, "Consumer Economics from Neo-(Classical
Times to the Present,' Journal of Economic Literature, forthcoming.
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time series data which are usually part of the national income accounts
and typically avallable on an annual or quarterly basis; (2) household
or business cross-section data for a particular period of time, cus-
tomarily a year or quarter; and (3) household or business continuous cross-
section or panel data compiled from each sample member for each of a series
of periods, again usually annually or quarterly. All three bodies of data
are subject to substantial measurement errors, and raise significant other
problems for deriving reliable consumption or saving propensities. Each
has different strengths and weaknesses, and combined can give more satis~
factory estimates of these propensities than they can singly. For devel-
oping countries, the aggregate time-series data tend to be less satisfac-
tory than for the developed nations, though even for the latter the
savings data are among the least reliable in the national accounts.
However, there does not seem to be much systematic difference between
the developing and developed countries in the quality of household survey
data on consumption and saving. Unlike the general availability of aggre-
gate time-series and at least occasional household survey data for most
countries, contlnuous cross-section or panel data for households are
generally in short supp]y.1

Several key factors tend to bias estimates of the marginal pro-
pensities to consume or save and the corresponding income elasticities
derived from any of these different bodies of data, and such effects

must be neutralized if relatively unblased estimates are to be obtained.

1Partly at the urgling of the one of the authors, India has col-
lected a considerable amount of such data which have not yet been made
available publicly. The United States has collected a more restricted
amount of such data.
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These factors include the comingling of the effects of transitory and
normal or ”permanént“ income (so long as the former is assumed to have
smaller effects than the latter for at least some categories of consump-
tion); the correlation of income with omitted variables relevant to

consumption; and random or systematic measurement errors in income.
Abstracting momentarily from the last two problems, it can be shown that

the use of measured income as an argument of the consumption function
leads to an estimated income effect which is a weighted average of the
effects of transitory and normal income. The weights given these two
components of income depend on the proportion of the variance in measured
income contributed by each, so that if the two are uncorrelated, the result
s an upward biased estimate of one effect and a downward biased estimate
of the other.2 Under reasonable assumptions the tendency of measurement
errors in income is to bias downward the estimate of the income parameter,
white the bias resulting from correlation of income with omitted variables
is, of course, uncertain in direction.

For aggregate time series data, measurement errors -- even if not

small -- are probably relatively stable among observations and it is, of

1 . R . _ .

Systematic understatement of income biases elasticity estimates
derived from linear relationships but not those derived from lagarithmic
relationships, if the understatement is proportional to income.

2See Jean Crockett, '"Technical Note on Biases in Estimating In-
come Expenditure Relationships from Cross-Section Data,' in Consumption
and Saving, edited by irwin Friend and Robert Jones, University of Penn-
sylvania, 1960, Vol. I, pp. 213-4.

In cases where consumption estimates are derived from income
data, this does not necessarily follow since measurement errors in the
two variables will then be highly correlated.
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course, the variance of the error term and not its magnitude which
biases the estimate of the income parameter. Furthemore, over long time

periods the variance of aggregate transitory income, whiie not zero, is

likely to be small relative to that of normal Income (especially If years
of extreme cyclical aberration are omitted), so that something fairly
close to the normal income effect may be expected.l

The comparative disadvantage of time series lies in the correla-
tion of income with omitted variables relevant to consumption. This
problem is not eliminated and may not even be greatly mitigated by the
use of methods of estimation somewhat more sophisticated than ordinary

least squares, including methods which allow for time lags in the adjust-
ment of consumption to income through a gradual income-generated shift

in tastes.2 There Is a strong time trend in income in most developed and
many developing countries, and the effects of thls cannot be adequately
distinguished from those of (1) time trends In distributional variables:
(2) the increasing availability of consumption opportunities through

the introduction of new products, improved distribution of existing

ones, and expanded credit facillities; and (3) such institutional factors

1See Friedman's discussion of the effects on income elasticity
estimates of the length and nature of the period covered. (Milton
Friedman, A Theory of the Consumption Function, Princeton University
Press, 1957, pp. 125-9.)

2
E. G., see Marc Nerlove, '"Distributed Lags and Estimation of

Long-Run Supply and Demand Elasticities: Theoretical Consliderations,"
Journal of Farm Economics, May 1958; and H. S. Houthakker and L. D.
Taylor, Consumer Demand in the United States, 1923-1370, Harvard Univer-
sity Press, 1966. It may be noted that methods such as these, which
utilize the estimated coefficient of the lagged dependent variable in
arriving at long-run income effects, are subject to bias whenever serial
correlation is present In the residuals -- a common occurrence in time-
series, especially when gquarterly data are used -- unless an appropriate

mrr otk loam fram atttrmratrralsrfilan e tnrradiiced
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as the growth of social insurance and the expansion of communications
media, which may have a profound impact on the consumer's preferred dis-
tribution of disposable income. In time-series analysis, all of these
are impounded into the income coefficient -- primarily, in the models
utilizing a lagged dependent variable, into the estimated impact of
long=run income, for the lagged dependent variable probably picks up
these effects in large degree.1

The independent effects of income may of course, be isolated by
regressing the deviations of consumption from its time trend against
the deviations of income from its time trend. This is essentially what
is accomplished if we define normal income as the time trend of
measured income2 and transitory income as the deviation from this time
trend, treating consumption as a function of both. A reasonably pure
estimate of the transitory income effect is then obtained, if problems
of simultaneous equations bias are avoided by appropriate estimation
procedures. However, if any substantial time trend exists in non-income
factors affecting consumption, it does not seem to us feasible to ebtain

an adequate estimate of the normal income effect from time-series data.

1A related problem may arise from variation over time in the ex-
tent of asset disequilibrium -- i.e., the magnitude of the deviation of
actual household assets from some coptimum based on normal income, age
distribution and tastes -- since this deviation may be correlated with
normat income, though there is no strong a priori reason for expecting
it to be so if the growth rate of normal income is fairly steady.

In general this is probably not an unreasonable approximation
to the expected value of anticipated income but in such a period as the
middle or late 1930's it would be open to considerable guestion.
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In cross~sectional analysis with individual households as obser-
vations, simultaneous equations bias in the estimates of consumption
and saving propensities is largely avoided and it is possible to hold
constant or estimate the effects of a large number of non-income socio-
demographic variables. Such data, unlike the time-series, provide a
large number of independent observations, avoid problems of serial cor-
relation, and make possible the measurement of any shifts in the con-
sumption (or saving) function. However, single cross-sections do not
permit an adequate analysis to be made of relative prices and other
time-dependent effects on consumption and saving. Moreover, while the
variance of normal income is likely to be larger than for time-series
(unless the latter covers an extremely long time period), the variance
of transitory income is very much larger, since the positive transitory
income of some households is offset against the negative transitory
income of others whenever aggregation occurs. The expected value of
trénsitory income for individual households is presumably close to zero
except In years of recession or of unusually high prosperity. Beeause
the variance of transitory income is relatively higher in the cross-
section, we expect the cross-sectional elasticity with respect to mea-
sured income to be weighted fairly heavily in the direction of the
transitory income effect.

The variance of transitory income may be reduced by considering
groups of households rather than indlvidual households as observations,

so long as the grouping variable is not itself substantially correlated
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. . . 1 . .
with transitory income. To the extent that permanent income is corre-
tated with the grouping variable,the variance of permanent income, while
falling absolutely, will rise relative to that of transitory income.

However, even if the groups are very large, we cannot expect transitory
income to vanish or even to be constant over groups since, for examplie,
we cannot expect a recession to have equal impact on all groups, at least
for the socio-demographic characteristics which present themselves as
the obvious grouping criteria. Certainly some areas, some occupations,
some age groups, and some racial groups will be more strongly affected
than others.2

More important, tastes may vary among groups either because the
grouping variable exerts an independent influence on consumption and
saving or because it is corretated with some other variable which has
such an influence. If those groups where consumption tends to be high
due to the effects of the grouping or other variable are also charac-
terized by relatively high {or low) levels of normal income, the taste
effects will be commingled with the income effect and impounded in the
fncome coefficient, and it is necessary to select grouping variables
which minimize the taste effects. Thus, it is more sensible to use

socio-demographic characteristics as a basis for grouping

]For analyses utilizing this approach see lrwin Friend and frving
Kravis, "Consumption Patterns and Permanent Income,'" American Economic
Review, May 1957; Robert Eisner, '"The Permanent |ncome Hypothesis: Com-
ment,' American Economic Review, December 1958; Franco tModigliani and
Albert Ando, ""The 'Permanent Income' and the 'Life Cycle' Hypothesis of
Saving Behaviour - Comparison and Tests," in Consumption and Saving, op.
cit., Vol. li; and Irwin Friend, '"The Propensity to Save in India,"
Economic Development: Issues and Policies, Dr, P.S. Lokanathan Commemo-
ration Volume, Vora & Co., Bombay, 1966,

2Furthermore, when a relatively small number of groups is used,
problems of simultaneous equations bias are reintroduced, since distur-
bances in the consumption of one group may affect significantly the in-
come of that group.
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than expenditures on some class of consumption.
The extent of asset disequilibrium may also vary among cross-
sectional groups, though this seems more likely to be correlated with

recent values of transitory Income or transitory consumption or the growth
rate of normal income than with the current level of normal income.
Moreover, the cross-sectional variation in asset levels may reflect - differ-

ences in tastes more frequently than they signal asset disequilibrium.

This is particularly true for individual households but may also hold
for socio-demographic groups.
Finally, measurement errors in the Income of individual house-

holds reported in cross-sectional surveys are surely both substantial
and variable and, unless the groups which serve as cross-sectional ob~
servations are large, will remain a significant source of bias. 0n all
these counts, incoﬁe propensities or elasticities obtained from single
cross-sections may be inadequate as an estimate of the normal income effect.
When changes between two cross-sectional years in the consumption
and income of individual households or soclo-demographic groups are used
as observations, the effects of tastes and the grouping variables (if ad-
ditive) are held constant and perhaps those of other strongly correlated
variables as well.l If a given group is composed of the same households
in both years, all taste factors are controlled except to the extent that
the time trends in tastes discussed previously are operative, If these
trends affect all groups in much the same way, then changes in tastes do

not bias the saving propensity, or income elasticity of saving, estimates.

1For analyses utilizing this approach see Irwin Friend and Paul
Taubman, "The Aggregate Propensity to Save: Some Concepts and Their
Application to !nternational Data,' The Review of Economics and.Statistics,
May 1966; and Jean Crockett, Consumer Expenditures and Incomes in Greece,
Nt ~f Plannina and Economic Research, Athens 1967.
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However, the variance of the normal income component becomes quite
small in first difference relationships, since growth rates of income vary
much lTess among individual households or socio-demographic groups than do
income levels. If the variance of transitory income could be entirely elim-

inated by the grouping process, this would not matter so much, but we have

seen that this is not the case especially if the groups are fairly small.

Furthermore, with small groups, the variance in measurement error becomes an
important component of the variance of changes in measured income. The langer
the period of time which has elapsed between the two cross-sections, the
larger the variance of normal income change should be, if persistent differ=-
ences in growth rates of income exist among the groups considered. However,
over relatively long periods taste trends are likely to be significant and
to the extent that they differ among groups in a way that is correlated with
growth bias may arise from this source. For small groups and short periods
of time, variance in transitory income and in measurement error may domi-
nate the total variance in measured income change. The resulting propensity
and elasticity estimates will then be strongly downward biased as a measure
of the normal income parameter (in cases whe%e normal income has a larger
effect than transitory) and perhaps even downward biased as a measure of the
transitory income parameter. It can be treated as a lower bound for the
former and becomes more useful in this role as we increase the length of time
over which the first differences are computed and sample size for each group.
We might end with three observations this recital of the limitations
of each of the different types of data which can be used to estimate consumpticon
and saving propensities and elasticities. First, much more confidence can be
placed on results obtained from more than one body of data and more than one

mode of analysis. Second, grouped data (i.e., classified by socio-demographic
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characteristics),which are relatively infrequently used in the analysis of
consumption and saving in individual developing nations,can contribute sig-

nificantly to such research. Third, continuous cross-section or panel data
are especially promising for providing further insights into household (and

business) consumption and saving behavior.

Simplified theoretical framework for interpreting empirical results

Theoretical considerations suggest that the saving of a household
should be a function of its income == both normal and transitory -- its
initial assets and tastes, where tastes in turn would reflect among

other things the socio-demographic characteristics of the household.
The interest rate ov more accurately the anticipated real rate of return

on assets might also be expected to affect household saving, but neither

theory nor the evidence from studies within (time-series) and across

(cross-section) different countries clearly indicates that the interest
rate plays much of a direct role in influencing aggregate household sav-
ing.] However, interest rate changes might be expected to influence con-
sumption and saving by affecting the value of assets, and there is evi-
dence both in the MPS model of the U.S. economy and in a recent cross-
section analysis of the impact of stock market returns on consumption2

that this indirect influence might be substantial.

1Much of the empirical evidence is flawed either because nominal
rather than real interest rates are used or because the effect of real in-
terest rates on aggregate saving (or consumption) is confounded with their
effect on investment., However, the MPS model of the U.S. economy, which
does not suffer from these deficiencies, finds no direct interest rate ef-
fect on aggregate consumption (Albert Ando and Robert Rasche, Equations in
the MiT-Penn-SSRC Fconometric Model of the United States, Mimeo, October
1971). In this connection it is interesting to note that a recent study
suggests that the expected real rate of interest on a "'risk-free'" one month
U.S. Treasury bil) has been surprisingly close to zero on an annual basis
over the past two decades (Eugene Fama, ''Short-Term Interest Rates as Pre-
dictors of Inflation,'" Conference on Risk and Return, Vail, Colorado,

August 5-10, 1973).
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Theory has frequently been used to specify the values of the in-

come and asset coefficients in the household consumption and saving
functions,but too often in our view this has been associated with unduly
restrictive assumptions on what constitutes rational economic behavior.1
It seems to us a more satisfactory approach is to insert the income
and wealth variables suggested by theory, derive the parameters from
all the data available, and then spell out their implications for the
underlying theory.

The simplest household saving function which makes sense may be

written as S = a + bYN + cYT + dA_. + eX + fi where S5 s saving, YN is normal

1
income, YT is transitory income or the difference between current in-
come and normal income, A_1 is initial net worth,X is capital gains, fi is a

tastes variable,and all variables are in real (measured by consumption prices)

per equivalent household terms.2 It is normally expected that b and ¢ are

1E.g., in the well-known '"pamanent income' theory of Milton

Friedman and life-cycle theory of franco Modigliani, Richard Brumberg,
and Albert Ando, which effectively assume a unitary (or close to unity)
"permanent'' income elasticity of consumption -- and a zero (or close to
zero) propensity to consume out of transitory income; or in the more
recent work of W. H. Somermeyer and R. Bannink which arbitrarily assumes
that households optimize a log-additive multi-period utility function of
consumption subject to a lifetime budget constraint (A Consumption-
Savings Model and its Applications, North-Holland Pubiishing Co., 1973.)
It may be noted that recent research seems to suggest that the utility
function of wealth is characterized by a Pratt measure of proportional
risk aversion substantially higher than. the value of 1.0 for

the frequently assumed log utility function. {(lrwin Friend,"Rates of
Return on Bonds and Stocks, the Market Price of Risk and the Cost of
Capital,' Conference on Risk and Return, Vail, Colorado, August 5-10, 1973.)}

2Normal income may be defined as the expected value of annual
household income over whatever time span is most relevant to the con-
sumption decisions and asset goals of the household. The length of the
time span will vary among households and may depend on the specific de-
cision to be made. The span which is most relevant to the average
family for most decisions is an open question. in the present state of
our knowledge it may be not much longer than a single year or as long as
the entire working life of the household head. The theoretical treat-
ment followed in this section is similar to that presented in other
papers by one or both of the present authors.
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positive with b <c, d and e are negative with d > e
in absolute value, and a is either negative or zero.! The relation-
ship has been written in linear form for convenience, and should be

regarded only as an approximation to the true form. The reason for

distinguishing between YN and YT is that the household is considered to

react differently to temporary or short-run change$ in income than to
longer=run trends to which it has geared its living standards and its

customary disposition of resources among competing uses. Some theorists
beltieve that ¢ is close to one whereas b is relatively smail. However,
only empirical analysis can determine the relative magnitude of these
two coefficients.

The easiest way of indicating the theoretical rationale of an
initial assets or net worth variable in the saving function is to
note that desired assets for any point of time is likely to be closely

related to normal income, i.e. Ai = f(Y For convenience we shall

Nt)‘
first assume that transitory income does not affect the desired rela-
tion of assets to normal income. Assets of course are desired for
several major purposes: to provide a continuous flow of services; to
provide a lump sum at a future date for some specific contingency such
as retirement or for an estate; to provide protection against uncer-
tainty; and to maximize long-run income. The time span for achieving
desired assets or the time period for which such assets are planned
will vary with the purpose of the assets. Those desired to build up an
estate might be accumulated at a more or less even rate throughout the

saver's total or working lifetime. Desired assets to provide a con-

tinuous flow of service (such as from a home) or to provide protection

1A more complete discussion of the expected relation among these
coefficients appears in '""The Aggregate Propensity to Save: Some Concepts
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against uncertainty would presumably be built up to the desired relation

with normal income over a much shorter time period. Assets accumulated
for retirement purposes would be built up during the working lifetime
and used up thereafter so that the quantity of assets desired for this

objective would depend on the stage in the life cycle and on the re-
tirement age as weil as on income.1

A consideration of these saving objectives does not permit us to
prescribe the precise functional relation between A* and YN' However,
for simplicity we shall write A* = ko + k1YN though only empirical in-
vestigation can determine whether the relation is in fact !inear and
the intercept significantly different from zero.

Now, assuming no transitory income and no capital gains,

actual assets at the end of any period t may be written as At = At—l +

a(A - A _1) where u(A: - A__;) is planned 53Vi"9-2 A*, planned assets,

t t t-1

t=1
Nt

is the speed of adjustment or the fraction of the difference between Aﬁ

depends only on Y or normal income for t estimated at t-1, and a
and At-l which is made up in period t. - The speed of adjustment like the
asset-income relation is an average of different values for different

saving objectives and for different stages in the life cycle. The speed

1For the retired it is not clear that the desired stock of assets
at the end of any year depends cen normal income, but it is more likely to
depend on the actual stock at the beginning of the year, the expected
retirement span and the desired size of bequest. Of course actual assets
at the beginning of the retirement span shouid be highly correlated with
normal income during the working life.

2 , . L . .
In this formulation, it is assumed that there is no difference

between YNt and Y;;] or normal income for t estimated at t-1.
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of adjustment, which is assumed here to be a constant, may be a func-

t-1

tion of the difference between At and A and of YNt . [ts value

t-1

obviously depends also on relative tastes for consumption and assets,

which will influence the speed with which any disparity between A:

and At- is made up, and on the length of period over which saving is

1

measured. In the saving equation presented above, initial assets af-
fects saving with the coefficient equal to the speed of adjustment.
The normal income coefficient is the product of the desired assets-
normal income ratio and the speed of adjustment. The omission of as-
sets, which is frequently necessary in empirical analysis for lack of
data, would bias the income coefficient downward in view of the positive
correlation between income and assets.

To allow for transitory income, YT’ we have to decide whether it

is to be regarded as completely unforeseen, which obviously depends on

the definitions used to distinguish YN and YT‘ If YT is completely un-

foreseen and does not enter into planning for the period, we have

t-1 -
Nt + kZYTt uAt_1 where

3

A=A .+ k.Y .+ a(At

t t-1 2'Tt

k2 is the proportion of YT saved. Part of unforeseen and abnormal income

- = +
At—1) and St uko ak1Y

may be consumed,though under certain versions of the permanent income

hypothesis k2 = 1. The value of k2 also depends on the length of the

period. Under the unlikely circumstances that YT is defined in such a

manner as to be completely foreseen at the beginning of the pericd,

H = + L. - -

the relevant equations become A = A, _, kYp, * a(At Xy koY1i At-l)
t-1

and St = uko + Otk]YNt + k2(1 G)YTt aAt_].

With the introduction of YT the truth now presumably lies some-

where between the last two St equations. |If Y is partly unforeseen,

Tt
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then St will not be zero even if planned saving is zero. The omission of
assets would again be expected to bias downward the riormal income coefficient

(and to a lesser degree the transitory income coefficient).

Obviously, desired assets A; can be written as a different func-

tion of YNt'] Presumably AI would not normally be a function of EYTt
t

since this would in most circumstances be expected to approach zero, but

Az might depend on the variance of YNt as well as its level.

The above discussion indicates the rationale for the introduction

of Y., Yo and A_

N' T 1

of this section. |t is easy to show that X, or real capital gains per

in the basic saving relation presented at the beginning

household, would be expected to have a coefficient between zero (if X is

unforeseen} and the same negative coefficient as A_ (if X is foreseen).

1
(Satisfactory data for extimating X are not generally available in
developing countries, but it Is not believed that this gap introduces

a serious bias in estimating the other coefficients in the basic saving
relation.) The tastes variable fi is introduced in this somewhat unreal-
istic manner simply to highlight the fact that even for given values of
the more objective economic variables affecting saving, there are wide

differences in saving tastes which may have a major impact on the amount

of saving desired or realized. It might be noted that the omission of a

1Data on net worth and income for a sample of United States
families (Federal Reserve Bulletin, March 1964) suggest that the relation
between A and Y may be logarithmic rather than linear so that it may be

more legitimate to write log A” = log k + b log YN or A* = kYNb (rather
than A" = kYN). If S may still be written as ou(ﬁ\"r - A-i)’ then
S = akY: - aA_] (rather than S = ukYN - aA_l). If instead the asset
A A:’: C
adjustment process is written in logarithmic form, i.e., A = A Yy o,
YE‘. -1 -1
then S = d ~$—-—— A_1 (minus an adjustment factor for any capital gains)
Ay
c

where d = k', e = b¢c, and f = c-1. However, these data which relate A
to Y, rather than A" to Y ,, are suggestive rather than conclusive for
family saving functions.



ho

tastes variable in ordinary cross-section analysis would be expected to
introduce a downward bias in the absolute value of the assets coefficient
in our basic theoretical construct and probably less so in the Income

coefficients. In such analysis Tt is sometimes possible to use a saving
ratio for a prior period as an approximate technique for holding tastes
constant.

Our theoretical discussion of the determinants of saving has
suggested that cross-section analysis which omits data on assets and
tastes will tend to introduce some downward bias in the income coeffi-
cients we derive.1 There is a statistical limitation of cross-section
data on saving which may tend to accentuate this blas. The average pro-
pensities to save based on the usual survey definition and measurement
of saving {before conceptual and statistical adjustment) systematically
understate saving.2 As a result, the estimated marginal propensities
to save derived from most cross-section studles may be biased downward,
though the conceptual and statistical limitations of survey data would
not be expected to affect the derivation of marginal saving as much as
average saving propensities.

In analyzing bodies of data where assets are not available but
where it is reasonable to assume that asset disequilibria are relatively

small (e.g., studies of saving behavior in normal periods using countries

‘Data for the years 1960 and 1961 from the U.S5. Survey of Consumer
Finances suggest that this bias is rather small. See Jean Crockett and
irwin Friend, '"Consumer Investment Behavior,' Conference on Investment
Behavior, Universities-National Bureau Committee for Economic Research,
Princeton University Press, 1967.

2See Irwin Friend and Stanley Schor, 'Who Saves?'' The Review of
Economics and Statistics, May 1959.
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as the unit of observation), our basic saving regression becomes

S=a+ bAYN + cYT + fi.1 In this relationship b can be construed as

the desired assets-income coefficient (or ratio if the constant term

in the original saving regression or in the regression of desired assets
on normal income is zero). The marginal propensity to save out of

normal income would then be the product of the desired asset-income
coefficient or ratio by the speed of adjustment (to the desired rela-
tionship) which is the asset coefficient in the original saving regression.
It should be noted that in empirical work the utilization of a AYN term

involves some of the problems discussed earlier in connection with the

application of continuous cross-section techniques.

Results of earlier studies

All empirical studies show both for developing and developed na-
tions that the rate of increase in household saving is fully as high as
that in disposable income. However, the basic question of whether the
marginal rate of saving out of disposable normal income is in excess
of the average rate has not been answered conclusively for either devel-
oping or developed nations. OQur own interpretation of the extremely
extensive analysis of this question in the United States2 leads us to
the tentative conclusion that the marginal rate of saving out of normal

income has been in excess of the average rate, or in other words that

1Luis Landau, ''Saving Functions in Latin America," in Hollis
Chenery, ed., Studies in Development Planning, Harvard University Press,
1971 suggests that while AY may be more relevant for the advanced econ-

omies, YN is more relevant yor underdeveloped countries.

2 .
E.g., see ''Consumption Patterns and Permanent Income,' and

‘“Consumer Investment Behavior! op, cit.; and Nissan Liviatan, ""Estimates
of Distributed Lag Consumption Function from Cross-Section Data,' and
Paul Taubman, ''Permanent and Transitory Income Effects,' both in The
Review of Economics and Statistics, February 1965.
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the propensity to save is greater for high than for low incomes. This
we feel has been true even though the long-run time-series data for the
U.S. show no significant upward movement in the ratio of saving to income

over a period of fairly steadily rising income, a result which in our
view reflects a number of offsetting institutional (and distributional)
changes tending to decrease saving for given Income.

Looking at the same question across countries at different stages
of economic development again leads to no definitive conclusion about
the relationship between the household saving-income ratio and per capita
real income, but agaln to some suggestion of a positive if weak
relationship between these two varlables. Kuznets found a positive re-
lationship between the saving-income ratio and per capita real Tincome,
but Houthakker found no relationship or more precisely that per capita
saving rose proportionally,rather than more than proportionaltly, with
per capita disposable income.1 Landau for 20 Latin American countries
and Singh for 70 countries found marginal savings propensities in excess
of average propensities for per capita gross and to a lesser extent for
net domestic saving, or in other words found that countries with higher
per capita income tended to save a somewhat larger proportion of their

. 2
income. .

1Simon Kuznets, '"Quantitative Aspects of Economic Growth of Na-
tions, V: Capital Formation Proportions: international Comparisons for
Recent Years," Economic Development and Cultural Change, July 1960, Part
13 and H.S. Houthakker, ''On Some Determinants of Saving in Developed
and Underdeveloped Countries,'" in E.A.G. Robinson, ed., Problems in
Economic Development, Macmillan, 1965.

2”Saving Functions in Latin America,'" op. cit.; and 5. K. Singh,
"The Determinants of Aggregate Saving,' International Bank for Recon-
struction and Development, Mimeo, April 1971.
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It should be noted that even if on the average individuals and
countries with relatively high per capita incomes tend to have a higher
than average propensity to save, the differences in the saving-income
ratio associated with the level of income may be smaller than those
associated with differences in tastes. The extremely high personal savings

rates of Japan and Germany over the post-World War || period appear to

be a case in point, though at least part of such "abnormal" saving was
probably induced by the unusually high growth rates of their economies
and, at least initially, by the need to build up assets destroyed during
the War,

Empirical studies indicate that the propensity to save varies
substantially for different types of income. Virtually all time-series
and cross-section studies of the marginal propensity to save out of
transitory income in the U.S. indicate that it is higher than the cor-
responding propensity for normal income, even though most indicate that
it is well below the value of one suggested by ''permanent' income
theory.1 Most of these studies also suggest that the normal income
elasticity of total saving is substantially higher than ocne. It is

interesting to note that while the influence of transitory income on

total saving in any year -- particularly on investment in durables and
1E.g., see Jean Crockett, '"'Income and Asset Effects on Consump-

tion: Aggregate and Cross-Section," Studies in Income and Wealth,

Vol. 28, 1964; and '"Consumer Investment Behavior,' "Estimates

of Distributed Lag Consumption Function from Cross-Section Data," and
"Permanent and Transitory Income Effects,'" op. cit. Normal income in
these studies has been defined in a number of different ways, including

a time trend of measured incomes, simple and weighted averages of curreat
and past measured incomes, and the average of incomes for groups of
households classified by characteristics uncorrelated with transitory
income.
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changes in liquid assets -- seems to be greater than that of normal
income, the reverse I1s true for contractual saving.1

Confining our attention to normal income, as noted earlier most
of the evidence -- though not all one-sided -- suggests that the richer
households save a higher proportion of their Income than the poor. Pretty
universally, it is found that for given normal [ncome entrepreneurs --
i.e. owners of business firms =- have a higher propensity to save than
other individuals. As a result, it has been found that entrepreneurs
account for a high proportion of total household saving both in developed
and developirg economies, with some studies suggesting that saving out of
employment Income is close to zero in many countries.2 Private corpora-
tions, 1ike owners of unincorporated businesses, also have a very high
marginal and average propensity to save, with their savings propensities

very much larger than those for the household sector.3

'SeeiH. S. Houthakker and John Halds, "Household Investment in
Automobiles: An Intemporal Cross-Section Analysis,' in Consumption and
Saving, op. cit., Vol. |; and "Consumer Investment Behavier," op. cit,

IrW|n Friend and Irving Kravis, "Enterpreneurial lIncome, Saving
and Investment,'"'American Economic Review, June 1957; '"Who Saves?' op.
cit.; H.S.Houthakker, "'An International Comparison of Personal Savings,'
Bulletin of the International Statlistics Institute, 1961; and J. G.
Williamson, "Personal Saving In Developing Nations: An Inter-Temporal
Cross-Section from Asia," Economic Record, June 1968.

3”Entrepreneurla] Income, Saving and Investment,' supra.; Naticnal
Council of Applied Economic Research, Saving in India, April 1961 lrdin
Friend, Individuals' Saving: Volume and Composition, John Wiley & Sons,
1954; and I. Little, T. Scitovsky, and M. Scott, Iindustry and Trade in Some
Developing Countries: A Comparative Study, Organization for Economic
Cooperation and Development, 1970. It should be noted that saving by private
corporations, which of course is more important in the developed than in
the developing countries, is at least in part offset by a reduction in
saving by households as a resuit of capital gains to the household sector
associated with corporate retention of earnings. Most of these capital
galns accrue of course to upper income households so that survey data
can be redarded as understating the direct and Indirect saving by such

| | T
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The evidence on differences in the propensities to save in urban
and rural areas is rather conflicting and may reflect deficiencies in
the measurement of both income and saving. |In the U.S., the survey data
suggest that farmers save more than the rest of the population for given

. . . . 1
income, while in India the reverse seems true.

While there are a multiplicity of estimates of the asset effect

on saving for the U.S. both from time-series and cross-section estimates,
comparable data do not exist for the developing countries. For the U.S.,
the MPS time-series model now suggests a long~run annual deterrent ef-
fect of assets on saving of .054 per dollar of assets, with the full
effect reached within two years of new asset accumulation.2 House-

hold cross-section studies in the U.S. have suggested somewhat smaller

3

negative effects,” while other time-series analyses in the U.S. point

l”Entrepreuneurial Income, Saving and Investment,'' and Individu-

als' Saving: Volume and Composition, op. ¢it.; National Council of
Applied Economic Research, All India Household Survey of Income, Saving
and Consumer Expenditures, 1972; and K. L. Gupta, "On Some Determinants
of Rural and Urban Household Saving Behavior,'' Economic Record, December
1970. It might be noted that the urban marginal saving propensity of
.34 derived in the NCAER 1972 study seems much too high and probably
reflects the absence of any adjustment of measured incomes for transi-
tory components.

2For non-stock assets the full effect is reached within one quar-
ter. For stock it takes two years. The earlier MPS model, Equations in
the MIT-Penn-SSRC Econometric Model of the United States, op. cit., pointed
to a somewhat different result.

3"Use of Survey Data to Check Behavioral Parameters in Econometlric
Models,' and ''Consumer Investment Behavior,' op. cit.
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to values ranging from zero to considerably larger negative effects.1

When our basic saving regression is converted into change form, regres-

sing AS on AYN, AYT, and S_, as a crude proxy for AA-I’ a cross-section

1
analysis of 22 different developed and devéloping countries over the

period 1953-60 obtained asset effects ranging from -.07 to -.10.2

Clearly, we cannot say much about the value of the asset effect on
saving, except that it appears to be negative in accordance with theory,
and that it is likely to be less than -.10 In absolute value and probably

is very much under that figure In the U.S.

When S s regressed on AYN and YT in another cross-section

analysis of these same 22 countries and period, on the assumption that

asset disequilibrla were not Important for these observations, the AYN

coefficient ranges from 2.1 to 2.3, pointing to a desired asset-income
3

ratio of somewhat over two. if the asset coefficient is construed as
a speed of adjustment to the desired level of saving, as It should be
according to our analysis, then it is possible to multiply the desired

asset-income ratio by the speed of adjustment to derive the marginal

propensity to save out of normal income.

1Michael Evans, ""The Importance of Wealth Tn the Consumption
Function,!" Journal of Political Economy, August 1967; and Franco Modigliani
and Albert Ando, "The Life Cycle Hypothesis of Saving: Aggregate Implications
and Tests," American Economic Review, March 1963 and March 1964.

2“The Aggregate Propensity to Save: Some Concepts and Their
Application to International Data,'' op. cit.

3SuEra. The United States ratlo of personal assets to disposable
income was considerably higher, but we do not have corresponding ratios
for the other countries.
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While without continuous cross-section data or at least data

on saving or consumption and income for more than one period, it is not
possible to hold tastes constant, information is usually available in
most cross-section studies on a number of socio-demographic character-
istics which are related to savings behavior for given values of the key
economic variables. O0f these, probably the two most important (apart

from the distinction between entrepreneurs and other households) are

size of family and age of head. |n household survey data, size of family
is found to be negatively correlated with saving (positively with consumpt ion)
for given values of household income, while for age of head the results
are mixed.l For the U. S., Japan, and Indonesia, age of head seems posi-
tively correlated with saving for given values of household income; for
India the correlation is negative.2 One investigator on the basis of a
cross-section analysis of 74 developing and developed countries found

not only that dependency ratios (the proportion of the population below
15 years of age or above 65) were negatively related to the overall and
per capital gross saving-income ratio, but also that the relatively high

proportion of the population below 15 years of age was of particular

]For U. 5. household survey results covering both age of head
and size of family effects, see Jean Crockett and Irwin Friend, "A
Complete Set of Consumer Demand Relationships,' Consumption and Saving,
Op. cit., Part I, pp. 54 and 173-4; and Individuals’ Saving: Volume
and Composition, op. cit., pp. 130-1. For Japan, India, and Indonesia,
see Toshiyuki Mizoguchi, Personal Savings and Consumption in Postwar
Japan, 1970; National Council of Applied Economic Research, Urban |ncome
and Saving (in India), 1962; and A. C. Kelley and J. G. Williamson,
'""Household Saving Behavior in Developing Economies: The Indonesian Case,'
Economic Development and Cultura) Change, April 1968.

2The relative saving propensities of households headed by older people
will depend on the proportions of retired and non-retired heads included
in this age group.
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importance in explaining the relatively low saving ratios of the less

developed countries.1
The above brief summary of the results of prior empirical studies

dealing with saving {or consumption) propensities relate to aggregate

saving {or consumption) oniy. For economic planning purposes, which
makes use of estimates of the aggregate marginal propensity to save and
assesses the desirability and feasibility of ralsing that propensity,
concern with the propensity to save in different asset forms stems
either from an interest (1)} in Improving the quality of national saving
and investment or (2) In using information on the substitutability of
specific components of saving with other forms of saving as contrasted

with consumption. In this paper, we are interested mainly in the second

of these concerns. From this point of view, if all forms of saving are

highly substitutable with each other, clearlya government will not be
successful |f it attempts to increase the nation's saving by providing
tax incentives for purchases of government bonds or development funds.
The Increase in one form of saving will be largely offset by a decrease
in another.

We are familiar with only one comprehensive published study of
the marginal rates of substitution between specific components of saving
and all other forms of saving combined for given levels of income -- a
study of U. S. saving behavior based on both cross-section and time-series

2
data. The two most Interesting conclusions of that study are that

1N.H. Leff, 'Dependency Rates and Savings Rages,'' American Economic
Review, December 1969. For criticism and further discussion of these
results, see comments by K. L. Gupta, N. A. Adams and Leff in the American
Economic Review, June 1971.
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expenditures on consumer durable goods as a whole seem to be more sub-
stitutable for or competitive with the total of personal saving (exclusive
of durables) than with the total of expenditures on non-durable goods and

services, and that of all the major components of saving the component
least substitutable with other forms of saving is life insurance. In

other words, an increase in expenditures on consumer durables for given

income is lTikely to be largely reflected in a decrease in saving rather

than of consumption, while in contrast an increase in 1ife insurance
equity is likely to be associated to a substantial extent with a decrease
in consumption. Similar findings were obtained in an analysis of life
Insurance in lndia.1 There are also several time-series and cross-section
(area} studies for the United States and crqss-section studies across
developed and less developed countries which suggest that variables like
the ratio of household saving in financial claims to saving in tangible
assets or the reiative number of offices of financial institutions are
positively correlated with the amount of national savings.2

Finally, we shall end this summary of prior empirical studies by
pointing to the plethora of widely different estimates of the overal}l
marginal propensity to save that are typically obtained for the same
country for the same period of time by using different bodies of data

or different estimating techniques.3 To obtain an estimate on which much

INational Council of Applied Economic Research, Contractual
Saving in India, 1963.

2See for example the interesting analysis by U Tan Wai, Financial
Intermediation and National Savings in Developing Countries, Yale University
Economic Growth Center Discussion Paper No. 126, 1971. The basic problem
in such analyses, of course, is to distinguish which way the causation goes,

E.g., see Irwin Friend, The Propensity to Consume and Save in
Argentina, Documento do Trabajo, Instituto Torcuato Di Tella, Centro de
Investigaciones Economicos. December 1966. pp. 20~21.
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rel fance can be placed, it Is essential to use, check against each other
and attempt to reconcile the results from all these data sources and
analytical techniques. Thus, for India in the early 1960's it was found
that estimating the marginal propensity to save out of normal personal

disposable income from cross-section data (where normal income was
defined as a linear function of the average incomes for each of the
socio-demographic classes to which the household belonged) was somewhat

higher than the corresponding estimate obtalned from the time-series data
available at the time but turned out to be quite close to that based on

. . 1 . .
the subsequently revised time-series data. This cross-section estimate
on the other hand was very much lower than that obtained from the usual

procedures which do not distinguish between normal and transitory income.

Even simple techniques for reducing the effects of transitory income on

the estimated marginal propensity to save out of normal income, such as
omitting the extreme income groups or confining the analysis to households
with reasonable stable incomes over a three year period, greatly improved
the comparability of results, though they were not as satisfactory in
eliminating fully the disparities between the cross~section and revised

time-series estimates.

1“The Propensity to Save In India," op. cit.
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3. Analysis of Columbian Household Data, 1967-68

We present here a new analysis of household consumption and
saving data for Columbia, collected in four surveys covering four dif-
ferent quarters in the years 1567-68.] Over 2,100 households in the
four principal cities were included in the sample, which was stratified
by income. In some cases the same households were interviewed in two

Oor more quarters with the results from each such interview included as
a8 separate observation, raising the total number of observations to
more than 2,900.

Weighted linear regressions were computed relating alternative
savings concepts, as well as various saving components and total con-
sumption, to normal and transitory income, age and family size. Separate
regressions were computed for the retired. Capital gains and asset data
were generally not available, but the ratio of dividend plus interest
income to-total income was included as a proxy for the ratio of stocks
plus fixed interest obligations to income. I|f desired holdings of these
(and other) asset items are roughly proportional to income, then the
variable utilized, while reflecting tastes in part, will give some in-
dication of asset disequilibrium.

Normal income was estimated from a regression relating household
disposable income to mean disposable income for the occupation-of-head,

education-of-head, tenure-of-dwelling-unit, and housing-expense classes

'we wish to express our appreciation to the Centre de Estudios
de Desarrollo of the Universidad de los Andes, Bogota, for access to
these data.
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into which the household falls. Dummy variables, permitting different

constant terms for each of the four clities, were also Included in the

normal Income regression. Occupation and education accounted for 30%

of adjusted income variance (ﬁz). while the remaining variables
raised the ﬁz to 36%. All of the income means were highly significant

for those in the labor force though only education proved so for the
retired. This is a somewhat higher degree of explanation than was
obtained by applying a similar technique to Indian household survey
data.1

The use of housing expense as a grouping variable is open to some
question when group consumption means are regressed against group

Income means since such procedures may lead to a confusion of taste

effects with normal Income effects on total consumption -- i.e. those
with a strong preference for quality housing may reduce their saving
on this account, so that the relatively high total consumption of
this group is only partially due to relatively high mean income. The
same objection does not apply with equal force to our present use of
mean Income for a given housing expenditure group as a component of
normal income for households in that group because several other
components also affect normal Tncome.

Mean income for the age-of~head class of the household was not

utilized in estimating normal Income (though it will be recalled that

Tsee ""The Propensity to Save in iIndia'' op. clt.
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the retired are analyzed separately.). This is consistent with the
theory that expected average income over one's earning years is
relevant as a determinant of consumption, even in the early years

when current income is likely to be helow the expected average. The
present approach treats this shortfall as a transitory factor, largely

dissaved.

Clearly there are elements of normal income not caught by an
estimate based on means for socio-economic groups. While this does
not bias the normal income coefficients in the consumption and saving
functions, it does introduce some bias into the estimates of the
transitory income coefficients. To the extent that the household
head has work-related abilities above or below the means of the
several groups into which he falls, his normal income is likely to
be above or below this mean. Thus the residual ¥ - Y, - Y_ used in

N T

our analysis, where Y. captures such large windfall elements as

T
inheritances and lottery winnings, must be viewed as a mixture of
normal and transitory components and its effect on savings is expected
to be intermediate between the other two.

Three major concepts of saving were analyzed: (1} financial
saving, computed as a residual after eliminating from disposable

. : . . 1
inccme all known expenditures other than purchases of financial assets;

(2} financial saving plus down payment on house plus social security

1Unreported expenditures may constitute a significant proportion
of financial saving, as here estimated; and results reported must be
evaluated with this consideration in mind. 1t should be noted that
when the purchase of a residence or an automobile is financed by
borrowing the data presented here do not include the total value of



54

contributions (1ife Insurance was not avallable); and (3) the preceding
plus purchases of household durables, expenditures for major home
improvements and down payment on automoblles (or alterﬁatlvely value

of autos purchased less value of autos sold). Amortization plus

interest payments on home and car were treated, alternatively, as being
entirely consumption (with the amortization portion considered to
roughly approximate depreciation), one-half saving or entirely saving,
with very minor differences In the empirical results.

For all households combined, the three income measures were all

highly significant regardless of the saving concept used, with the
(See Table 1.)
coefficient of YN smallest and that of YT the largest. ,For alternative

versions of the first two concepts the marginal propensity to save

ranged from .25 to .27 wlth respect to normal income and .52 to .5k

for residual income (Y - Y.~ ¥;).! For the third concept which Includes
expendltures for consumer durables, the marginal propensity varied from
.32 to .33 with respect to normal income and from .57 to .58 with
respect to residual income. With respect to windfall income the
marginal propensity was .68 for the first savings concept, .84 for the

second and .89 when consumer durables are Included.

the purchase as saving invested In real assets which Is then largely
offset by negative financial saving In the amount of the debt
Incurred. Rather the saving In real assets Is limited to the down
payment plus any amortlization occuring within the same time period.

Thus there is no negative effect of such a purchase on financial saving:.

1Nhen all three components of Income are combined into a single
income variable, the marginal propensity to save is found to be in the
neighborhood of .36 to .40.
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For the retired, only the residual income was significant,
yielding a marginal propensity of .53 for all three savings ccncepts.
However, for consumption both normal income and residual income were
highly significant yielding marginal propensities of .93 and
.47, respectively, when imputed rent for homescwners is replaced by half
of amortization and interest payments on homes in the consumption
variable. These rise to .99 and .64 when imputed rent is included in
consumption as well as in income. These marginal propensities to consume may
be compared with corresponding estimates for all households of .74 and .46
when imputed rent is absent from consumption, and .79 and .54 when
imputed rent is included in consumption,

The substantial increases In propensities to consume out of
normal and residual income which result from the inclusion of imputed
rent inconsunption may be spurious, reflecting the addition of the
same variable to both consumption and income. |t should be noted that
income is substantially overstated for homeowners still paying off
their mortgages if imputed rent in included in the income figure but
interest on the mortgage is not subtracted out. On the other hand,
for homeowners who are free of mortgages, consumption is understated
when imputed rent is replaced by half of amortization plus interest
in the consumption figure. The overstatement of income in the first
case, being positively correlated with an element of consumption,
leads to upward bias in the estimated marginal propensity to consume.

For all households, normal income elasticities were about 1.75

for financial saving and purchases of household durables, over 1.5 for



total saving and for automobile purchases {less trade in), and quite
low for increases In equity In residences and for major improvements
in residences. The elasticities for total saving and for financial
saving agree closely with 1960-61 results for the United States, but
those for consumer durables are considerably higher and those for
equity In homes and major improvements considerably lower.1 The
elasticity of total consumption with respect to normal income for the
Columblan data was .84 to .88 (depending on the treatment of Imputed
rent), as compared with 1.07 for the retired (including imputed rent,
since amortization plus Interest was negligible for this group,
suggesting that owned homes were free of mortgages).

The ratio of dividends plus interest to total Income had a
significantly negative effect on financial saving and total saving,
both with and without durables expenditures, but negligible effects
on other saving components. Thils suggests that holdings of stocks
and fixed interest obligations, given Income, tend to discourage
financial saving, as would be expected. The effect of household
size was also significantly negative for financial and total saving
and close to significance for household durables.

Financial saving and total saving excluding durables tended to
be signiflicantly higher, given Income and the other regression
variables, for households with age of head over 65. Expenditures for

household durables were highest for households under 35 and declined

1“Consumer Investment Behavior' op. cit. pp 123-125.
Sp

56



57

progressively thereafter, with significant differences between the
youngest and each of the older groups. This is in accordance with
theoretical expectations and consistent with other empirical findings.
Auto purchase and increase in equity in home tended to be relatively
high for the 35-49 age group, though not significantly so. Thus,
the observed age pattern tends to confirm the hypothesis that service-
generating assets are accumulated first (household durables predomi-
nantly by the age group under 35 and automobiles and equity in home
by the age group 35-49) while financial saving comes much later.

The extent of substitutability or complementarity between
savings components was tested by regressing various components and
aggregates thereof against other components, in addition to income and
demographic variables. Financial saving appears to be highly competi-
tive with increase in equity in residences, household durables and
especially social security contributions, but complementary with purchases
of vehicles and major home improvements.1 Somewhat surprisingly, all
three income coefficients in the financial saving regressions are
raised considerably by the inclusion of household durables as an
explanatory variable, suggesting substantial multicollinearity among
financial saving, durables purchase and income. There is some sugges-
tion that social security contributions are also complementary with
purchases of vehicles and major home improvements. Household durables
appear to be competitive with {or substitutable for) increase in equity

in residences as well as with financial saving. Thus vehicle purchases

1This last would be a highly surprising result and quite different
from findings of other countries if borrowing to finance the purchase
of a vehicle were deducted from financial saving, but debt incurred
to finance the purchase of real assets has been netted against savirg
invested in real assets and so does not affect our estimate of Financci



58

and major home improvements in these data are found to behave quite dif-

ferently from other savings components, with a high degree of substitu-
tability occurring within the latter group but not between the latter
and the former group.

Finally an attempt was made to determine whether relationships

identical with those in Table 1 except that they are non-linear in YN

effected any improvement in the statistical results, The non-linearity

o

N

between 1.1 and 1.5) or by including a Yﬁ
addition to YN' The substitution of Y: for YN did not improve the fits

was introduced either by substituting Y, for YN (where o took on values

term in the regression in

of the regressions. While the addition of a Yﬁ term did improve the
fits somewhat, the coefficients of Yﬁ had the wrong sign (i.e., negative
in the saving regressions and positive in the consumption regressions)

perhaps as a reflection of multicollinearity with YN'
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L. Methodological and Policy Implications

The new empirical results which we have obtained for the marginal
propensity to save out of normal income by the household sector in
Columbia, analyzing the cross-section data in a much different manner

from that customarily followed, seems to us to be as good as the avail-

able cross-section data permit. However, before these results are
taken at face value, it would be highly desirable to check them against
and attempt to reconcile them with corresponding results obtained from
a careful analysis of time-series data.

For further improvements in estimating the marginal propensity
to consume and save, it would be necessary to collect either satisfac-
tory panel annual (or more frequent) data on household income, con-
sumption and saving over several years, or at least data from a
number of single or discrete annual household surveys again extending
over a period of several years. As suggested previously, panel data
would provide a basis for tracing the response of household saving to
changes in income, assets, and other relevant variables as these vari-
ables change over time, since the major differences in tastes among
households can be held reasonably constant. Such data can also provide
a basis for a somewhat more satisfactory separation of income into
normal and transitory components. Finally, it should be possible to
reduce measurement errors through the continuous collection of data from
the same households, or at the very least to insure that measurement
errors are reasonably consistent for the same household from one time
period to another so that income coefficients might still be relatively

unbiased. The availability of a number of single cross-sections or
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discrete surveys would permit a similar type of analysis for holding

tastes constant, though groups of households rather than single house-
holds would now be the unit of measurement. Clearly, panel data would
provide more information than a series of discrete surveys but even

the latter would be highly useful.

Our new empirical results in conjunction with those of earlier

studies provi&é some (though 1imited) insights into appropriate Government
policies if it is desired to encourage and increase saving other than in
consumer durables. From the viewpoint of enhancing saving, changes in in-
stitutional arrangements which faciltitate purchases of consumer durables,
such as the liberalization of installment credit, should be discouraged since
purchases of consumer durables are likely to be offset for the most part not

by a reduction in consumer expenditure on other goods and services but rather

by @ reduction in tiquid assets or other forms of saving. While data on life
insurance were not available for Columbia, studies in other countries suggest
that another potentially useful device for increasing saving is for the Gov-
ernment to initiate or expand different types of life insurance programs,
since saving in this form seems to be substitutable in large part with con-
sumption rather than with other forms of saving. There is also some evi-
dence that making financial institutions more readily accessible to the
general public may increase the overall propensity to save (as well as pre-

sumably improve the quality of saving).

it is possible ihat new forms of ég;iné could be providedlwhich
would serve to enhance total saving. Thus the Government could issue
specially tailored securities to promote saving, which would provide
purchasing power protection, pay relatively high interest rates, might

be bought on a contractual basis, and are not redeemable except under special
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circumstances for a substantial period of time. |If very high interest

rates are required to make these securities attractive, they could be
sold only up to a specified maximum amount which is a decreasing pro-
portion of household net worth or income,or to households below a
designated income level,to ensure that the income distribution is not
affected adversely. |t would be important to ensure that households
do not get these special incentives to simply change the form of their
saving rather than increase its total amount,so that it would be de-
sirable if possible to gear permissible purchases to changes in,rather
than to the level of ,net worth. In general, if the interest rates on
these securities arefixed at a tax-adjusted level lower than the
marginal productivity of investment, such measures would benefit the
country as a whole as well as the individual purchaser.

Other changes in institutional arrangements as well as in the
financial instruments available to households may also promote their
saving. While the available data do not permit a definitive judge-
ment, both the evidence and theoretical considerations suggest that mak-
ing savings institutions more accesible to the general public would in-
crease saving. However, there are obvious costs involved and they may
offset the benefits. A different type of institutional change which
might have a more favorable cost-benefit ratio in the promotion of sav-
ing is the more general adoption of a system of wage payments in private
industry, like that in Japan, in which annual bonuses geared to com-
pany profitability constitute a substantial part of total wages paid.
Though experts disagree on the relative importance to be ascribed to

these bonuses in explaining the high saving rate in Japan, most
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agree it has played a significant role. Bonuses to a substantial ex-
tent seem to have been treated as though they constituted transitory

income, even though a large share was obviously foreseen. If bonuses

could be paid in Government bonds not ordinarily redeemable for a sub-
stantial period of time, their impact on saving could be increased.

This would be also true of Government lotteries and similar large one-
time or infrequent payments,

In view of the apparent central importance of tastes in differ-
entiating.the saving propensities of people in different countries,
any Government interested in promoting saving on a voluntary basis
should not overlook the potential of adopting measures to affect the
psychological reactions of its citizens to the desirability and im-
portance of saving. In the long-run, success in instilling such reac-
tions probably will depend fully as much on the educational process in
the public schools as on the more customary forms of Government exhorta-
tion.

Obviously, a more direct approach which a Government can adopt
to increase aggregate saving is to raise taxes and increase its saving-
income ratio to a level above that of the private sector. No one doubts
the ability of most Governments to ralse taxes but some economists have
concluded that increased taxation has led on the average to reduced or
at best unchanged national saving because any increased saving by the
public sector is offset by decreased saving in the private sector.1 How~

ever, most economists have concluded that higher taxes are normally as-

1E.g., "Differences in Saving Ratios Among Latin American Coun-
tries," op. cit.
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sociated with higher Government saving which is not completely offset by
reduced private saving.] Moreover, a higher proportion of Government
than of private expenditures classifed as consumption may represent out-
lays that increase the value of human capital. In any case, it is

perfectly clear that a Government even without using coercive methods
can increase national saving by appropriate tax and expenditure measures.

Germany and Japan in the period after World War Il illustrate that this
is not only a theoretical possibility.

Ore caveat is in order. In view of the basic importance of in-
come in the determination of the level of saving, measures taken to in-
fluence private saving without regard to income effects may be self-
defeating., Thus in a period marked by a considerable amount of unem-
ployed resources, government measures taken to encourage saving might be
expected, in the absence of offsetting measures, to lower income and
hence aggregate saving by lowering spending not only on consumption but
on investment. Assuming a period marked by full employment and infla-
tionary pressures, a rise in the propensity to save induced by measures
which do not correspondingly depress the propensity to invest might bhe
expected to be associated with more aggregate investment and saving
rather than with lower real income.

An increase in the national saving-income ratio probably can be
accomplished By several combinations of fiscal and monetary policy de-
signed to increase public or private saving and investment. One possi-

ble approach would be to encourage private investment {(which is much

]E.g., see R,A. Bhatia, '"'"A Note on Consumption, Income and Taxes,"
internationatl Monetary Fund, Mimeo, November 1967.
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more interest elastic than saving) by relatively easy monetary or credit
conditions throughout the cycle, and to encourage consumption during
recessionary periods and saving during inflationary periods by appropri-

ate fiscal policy, though such measures could raise a number of politi-

cal and economic problems including that of income distribution. A-

nother possible approach is to use selective fiscal policy instead of

or together with monetary measures to stimulate investment {public as

well as private) over the entire cycle, with countercyclical fiscal policy again
used to increase saving in the boom and consumption recession. In addi-

tion to varying the general level of tax and government expenditures,

fiscal policies designed to affect saving and investment would include

both consumption taxes1 and tax concessions for productive saving geared

to the level of wealth (with relatively higher concessions to people in

lower income groups). If it seems desirable to encourage private saving
over the entire cycle, without discouraging investment via higher in-

terest rates, additional help might be provided by institutional changes
which would make readily available different saving media geared to the

needs and tastes of specific sectors in the population.

]Selective consumption taxes are much easier to administer than
generalized consumption taxes and permit a heavier burden to be placed
on expenditures which are considered to be socially undesirable,



Table 1: Savings and Consumption Regressions for Columbla
At} Households, 1967-68"
Quarterly Toials
Margical Propensity with Respect to Coefficient of
Norma Res idual Windfail Elasticity Ratio of DIvidends
Dependent Income Income Income With Respect to Famliy Age Dummles Plus Interest Constant
Varlable sz ﬁ<|<z»<._.v {y) Normal lncome Size 35-55  50-6F 65 & over to Total income Term

Financlal Saving .252 . 520 675 1.75 -15.3  -2.6 8.2 133.3 -213.5 |

(22.2) (58.5} {7.7) (-5.77 (-.2) (.4&) 3.7} {-1.8)
Total / . 265 . 541 .BLO 1.83 -14.% 8.5 4.0 129.7 ~246,2 =1.1
saving 1 {25.2) (65.9} {(10.3) {(-6.0)  (.9) (.2) (3.8} (-2.3)
Total b/ . 323 572 .892 1.54 -156.4 1.3 -28.7 €5.7 -226.1 -7.3
Saving 112 (35.3) (80.2) (12.8) (=7.1)  (0.¥) {-1.7) (2.9} {-2.4)
Tezai . 007 . 009 -.00k 2.30 .1 -1.3 3.2 -3.7 -1.8 4.0
insurance (5.5) (9.3) (-.4) La)y (. (1.3 (~.9} (-.1}
Increase In Equlty .012 .o 164 .63 W4 1.1 -4,2 1.6 -32.8 -1.2
in Resldences (2.6) (5.7) (4.5) .3} (.5 (-.5) (-.2) (-.7
Major Improvements . 003 . 006 .01h Ay .5 1.6 -2.3 -3.1 -5.1 -1.6
in Residences {2.0) (5.9} (1.4) (3.6) (.8) (-1.2) {-.8) (-.4)
Household Durables L 048 . 025 .00% 1.76 =1 -11.9  -25.6 -38.1 247 1.8

(16.7} (1+v.2) (.4) (-1.6) (-2.7) (-4.8) {-4.1) (.8)
Net Outlay gn . 025 . 026 . 051 1.58 -6 212 -8.7 -5.2 -13.7 -11.0
Vehicles < {2.8) (3.7) (.7 (-.3y (1.6} {-.5) (-.2) (-.1)
Total af L791 . 545 110 B4 15.4 17.5 36.1 -11.3 423.3 ~11.4
Consumption = (79.7) (70.1) (1.4) (7.8) (1.2 (z.1) {-.4) {4.1)
Total y .734 L gk .187 .88 14,1 8.8 -5.7 -124.7 259.9 2.8
Censumption 112 (55.8) (45.1) (1.8) sy L ) (-3.0) {1.8)
Consumption of . 661 413 127 .82 15.9 -.5 24,6 =B1.4 238.9 12.1
Noncurables (73.5) {56.6} 1.8) (7.4) (o} (1.5) (-2.8) (2.6}
and Services—

d/

* T~tests are shown In parenthesis beneath regresslon coefficlents.

a/

Financial saving plus social security contribution pius lncrease

in equity Ia residences (down payment plus half of amortlzation e/
and interest). -

b/

ptus mejor tome lmprovemants,
S/ value of vehlcles purchased less value of vehlcles soid.

Finarcial saving plus soclal securlty contribution plus down
payments on house and car plus purchases of household durablaes

¢/

730

.038

-013

L0004

799

JE43

756

Includes [mputed rent on owner occupied homes, expenditures for

major home improvements,

interest ard amortization on vehiclas

Toans; excludes amortization and interest on mortgage loans.

Includes expenditures for major home improvemeats, half of

amortization and interest payments on mortgage lcans and net

ocutlay na  vehicles ; excludes imputed rant.

Includes
excliudes imputed rent.

half of amortizaticn plus lnterest on mortgage;

Mean
{Tens of pesos)

11§.5

135.3

163.7

777.8
£98.4

£62.7

cq



