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The Measurement of Permanent Income and Its
Application to Savings Behavior

Surjit S. Bhalla
World Bank

A unique feature of this study is its use of panel data to construct
two measures of permanent income: An earnings function with
unobserved individual differences suggests one measure, while a
weighted average of past incomes yields another. These measures
reject the accepted theories of savings behavior and suggest a non-
linear relationship between savings and permanent income. A new
functioni incorporating this nonlinearity is successfully applied to
the data for Indian farm households. T he occurrence of this non-
linearity suggests that income redistribution policies in the less
developed counitries are likely to result in a redUced supply of'
household savings.

A major resullt of' the received theories of consumnption behavior-
Friedman's (1957) permanent-income hypothesis (PIH) and Modig-
liani and Brttnmberg's (1954) life-cycle hypothesis (LCH)-is that the

savinigs irate of a household (indliviclual) is independent of the level of its
permanienit (lifetime) income (the ind(lep)endlence proposition). If re-

distribution anwid growth are assumed to be the major policy objectives
of' most developing couniitries, the proposition above stuggests thlat

An earlier versioni of thlis i mpcr (Blila I 1976i) formed l)art of ml doctoral (lissertation
at Princetoni University as well as palt of a rel)ort writte folr tIhe World Bank. It was
revised] while I was a recipient ol a1 Rocketeller Post(doctor'al Fellowship at the RatndI
Corporation. I arn grateilnl to the instittitions for their financial sUp)port ntd(1 to ite
National Coinncil of'A Applic.'d Econiomiiic Reseiarh, New Delhi, for kindyiv imlaking the
data available. I wotlcl like to tlhaik Stinmati Bery atndl Philip Nflmsgrovc for; helpftil
discussionis andl coninieits. I wotld(i also like to thank Orley Ashienfelher, Alan Blinder,
Farrtikih lqh)al, G;raharn l'yatt, and(l an Unnmn inrtvi referee for comimillenits o(n an e.mrlicr
draft. 'the views and( errors cotitniile(d in this paper are minie.

Uoul7ttd/ of Ik'1 llm1 l h.r,tortnv, t)H8t), Vot. 88. tio. 41
© 1980 by The University of Chicago. Q022-380818018804-0003S01,50
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thel-e are ino economiiic costs to IteCis iibu iob L policies; that is, a
red istriblt ioll of, icOlilte is uilikelv to affect Lte supply of hlotsehold
saviings1 ald ther'efore growth. 2 ThliS policy rkleva 11wl of the savinigs-
inicome relationship suLggests that it sliotilci be sti1)jecte(l to extenisive
analysis. 1IlhouLglh a null)iber of .sLuch sttuldies exist foi' U.S. liotiselitl ds,
lack of data lhas p)reveite(l a similar outp)ouring of research in tlle
develop1 lg coi i C tUlieS.3

A major l)prpose of this Study is to test rigoi'onsly the saviiigs-
iiltOCM1V It'elatiOlhlil) lor' farm lhomseholds in rural Ind(lia. As its l)asis, it
uses the dlata collectedl by the Nationaiil Council for Applied Econiomic
Resciiichl (1974) (NCAER) oni some 2,000 lhoriselioldls in rural hidia.
'I'lTe data are iiiiinti'e for a del :lopinig cotrtyts in that the infornmation
wvas collected fi-orom a i)aiel of liotiselitolds fo'o three cOisc'cu tivc years:
1968-69, 1969-70, and(l 1970-71.

A distitigtiisl;iin 1etiiiti'e of this stutidy-iianmtiy, the empil)l,lisis it
p)laces on the measu'e'uu'1l/ of permanent i ncoie-o-is mande p)ossible bv-
the availability of lotigitdiiial l data. Cross-sectiomi, one-l)eriod clata
typl)ically have too little iniformnationi to adequately definie the p)erma-
nent income of a household. Sectioni I exp)loits the panel natture of the
data to vield two (0oi iceptutall cliy ffTCeiit est imniat es of permanent ini-
come. One is based oni a weighted average of incomes and(c the otlher
oni anl earniniigs f'nction ti io(lifie(l to include the inila (t of (per-ma-
n1enlt) tiucllieaisti red individual factors. 'I'lTough nt tn tiit ie in ('con-
St F1(C 6it ," it is likelv tlhat the latter mleasture ilias niot been uisedi before
in an1 anialsis of' savinigs I le ha ior .

In Se(tion II these measures of j:erilim net itllonle are used wsitlh
measured inconle to dietei-niiie wlhicl coiepl)t of income pr loides a
better Cx jl M at lioll of Sil%'illgS behavior atld to test tile validity of the
indepenclence prropositioil. Section Ill discusses andl examllites the
propel'ties of' various fumctiotill frlolis rdCIatitlg savings and(1 itcomes.
In) additioni, a "iewv" SavingS f'tmiitinii-s;i \ing rates increase nioni-

t ItI hle recei e( I teoiies of sit\ Itigs haeti s io, ooh llc(Ii tiadtrat ic Kes nesiiai t tictioln
(i.e.. miiarginal sas itig lates inicrasing withi illOtwle) attows for ait iflcofllCe redistrib)ution
effect o0i lioliseliol(d st i 14 1 is conlultsioni is dlepenldenlt oti a givcni tax system aln
C('tall (ii tastes.

'I lle (olilnet(lilol t)beseell econlotlic giowthand iltic te level of S.avings aIssumotes t tiit
olig-rti'l inicolice growtt il developing couitries is constrainect bv a lack of savings
littler 1ttitn ot itlsestoilerit p)tolititltes Ilic t)tttk of this hioan(e ill m1st dieselopitng
(oltili tics ((liles tloitl dtolilesti( savtilIgs-llellce, liei tle-evall(ee.

Oitt i tt of l tiooseliol(i tldties exist fol tile (d'elop)illg (coull0tiesC, .i(t e-vet
fewer tot tile ruiral areas (SIx)ler 1974). Ihle ic pait\ of hotisehotd dtta tIas const ti)itied
researchte'rs tO (olltill( t lOla(rl tests f(or what is essetit itlit at ttleoi of itl(t ividuiafl belw\ -
iot . tl. stitei tt. tittle-seric's studites Inilltb)'i sswetl ome< it ttdted .\ t1k-setl atl /.iadZner

1973).

t illtard (I1977), il tihe cotliext of a tiltiman (apfil itoot(lelt, mcastires the tiet imo pact of
tleasltedl ilnfividtfottl d ifferen(es in cOnIstrtu(ting estimiates of fluiii3an swealfth.
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linearly with (permanent) income and approach a constant asymptotic
value-is proposed anid tested. Section IV summarizes the major
conclusions of this paper. The Appendix contains the definitions of
major variables and a description of the data used for the analysis.

I. The Measurement of Permanent Income

The permanent-income and life-cycle theories of consumer behavior
use different empirical methods but employ a common theoretical
model, that is, a multiperiod model which asserts that consumption is
a function of permanent (lifetime) income, The empirical techniques
used in this paper apply directly to Friedman's formulation of the
theory-hence, the emphasis is on testing the PIH.

The salient features of the hypothesis are three: (a) the definition
that measured consumption (C) and measured income (Y) are com-
posed of their permanent (Cp, Yp) and transitory components (CT, YT),
that is,

C = Cp + CT, (la)

Y =P+YT; (Ib)

(b) the assumption that these transitory components are stochastically
independent, that is,

corr (Yp, YT) = corr (Cp, CT) = corr (CT, YT) = 0; (2)

(c) the assertion that there exists a systematic relationship between the
permanent components, that is,

Cp = kYp, (3)

where k (though dependent on interest rates, tastes, composition of
wealth, etc.) is assumed to be independent of Yp (the independence
proposition or, equivalently, the contention that there is a unitary
elasticity between the permanent components).

A savings function can easily be derived from the equations above
and is given by

S=(I - k)Yp + YT- CT, (4)

where (YT - CT) is transitory savings and S is measured savings. (S is
defined as change in net worth inclusive of consumer dUrables; for a
complete definiitioni, see the Append(ix.)

If permanent income is indeed the relevant determinant of savings
behavior, then specification bias due to "et i-ors in variables" will occur
if measured income is used. Empirical testing of the PIH (e.g., eq. [4])
involves knowledge of Yp. Two measures of permanent income are
developed next and applied to equation (4) in Section II.
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Permiianent Inicome: A AfodfiJu'l LEanings Futnction

The permianent income of a liousehold cain be definied to be YP = rW,
where W is the stock of wealth and r a constant, average yield. Onie
approacih to the estinia ion of Vp is to alpl)roxiniate it by the p)l(eicted
value obtainied fromi1 ani ear-nings f'uniction1, that is, a stable relationshli)
between iIJconile and( its deteriinaits. In its most genier-al (lineiar)
form, the income of an individual i in yca r I niay be cx )vcssed as

k

Yijt = GjBjY,, + e,(5a)
j=i

wxhere

e* ^Yi + e; + Et, (5b)

Yit is measured income, the X's are (letermitiianits of inconie, /j's atre
plalanimeters to be estimated, and e* is a composite elror ter mii; yi (Et) are
erroIrs specific to an incdivi(vidal (time period) ancl Et is a ran(lorim error
with zer-o expectatiorn.

'I'lTe tise of one-period data cannot (list inguish between the comrpo-
nenits of e*; henice, the tr-aditional carnIlilngs fhil( tion inttI 1()pietatioll of,

(prledicted value, eq. [5a]) as ani estimaite of Y4, is biased.5

Panel data (i.e., timne-scrie(s.l data fori a cross sectioni of ind(lividluIals)
can allwow one to obtain ml)iaisedl cstiinates o1f3 anidl k. Ihe proper
(stililatiol IplIo(e(htdile d(c 1)(clds oni the isstiIlp)tiols regal(lidngy. 'I'vo
possible assn niptions ale: (a)yi is (listribuite(d idepen(lendtly of theX's
(variance components model) and (b) yj's are i-elated to the determi-
nanits of income (fixed-effects nmo(lel). In equation (5), the yi's i'epire-
sent the net ef'fect of unicastired variables. I'or the sam[)le analyzed
in this pa p)eu, the yi's reflect etdllca tiol(, iita tageviaIl cHficie ncy, soil

;jtlalitw, a(CceS to exttensionl ageIu(ics, crledit, and( so ol-'rth. Given this
"conq 1))sitioni" of the yi's, it is ani utntenable ass inq:ption to mailitain
that they are uiri-clated( to the X's, that is, land( value, physical assets,
ani(d the level of'teclihlology. (ornsequiewilty, the variance colmiponlellts

o(lel wvas reje'tecl ill Ilax-M of a "fixed-ef'fects" model.
A fixdl-edfFc( ts niwdel c'an be estiniated tlhrotigih the use of dlini mm

valvali bles. Given tile ii a pplicabhilit! of' this mnetiod (dclue to thli large
ninil)er of' irndivi(iduals (1,980), an e(quivalent, alltcnaeiviic ttechilique
wa 1 s adI o[1)t ed.6b

'Th}le (letel niinanlts of income (X's) remaini to be (letfile(i. Incole is a

- Ihe residuals fronil e(l. (5a) are nlot distribUted( idlept'iuteiNt1 around the (mean)
permanent aiitles. I htui, raither than being estimates of transitory inr cone, they contain
components of permarnerit income, ('.g..yetyt. Aniicalogocis probtem is encountered in
hltmanl capital mo(lels wli(ih exclutdle abitlav.

6 Essentiallv, this method involves estimation in termis of variables which are devia-
tions from inctividual and sample means (see Nerlove [1971] ior dec'ils).
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retturn to labor (L) and p)hysical assets, and the latter can be decom-
posed into land (H) and other assets (K).

The value of land ownved in a given year, H, is given by Ht = P1AI +
P0 Aul, where Pi, Pu are the village prices of irrigated and unirligated
lhnd, and Alt, Aut the corresponding areas iii year t.7 The use of village
prices (individual data are not available) prevents the incorporation of
differences in the quality of irrigation. This error in the constrluction
of Ht is mitigated, hiowever, by the tact that the estiiiate(d individual
constanits, 'yi, capture the permanent quality (lif'fer-enices.

Information on stocks of major capital assets (irrigation equipment,
farm equipment, livestock, and other farm assets) and flows (invest-
ments) yields estimates of' Kt,.8 This procedure may excltulde some
income-determining assets. However, this exluLIsion ldoes not bias the
results if it is assuLmied that excluded assets are proportional (and
similar) to K,.

The representation of labor assets, L, is somewhat more (lifficult.
No information- is available on the educational backgrouind or the
wage rate of members of the family.9 Occupational classificatioiis into
mutually exclutjsiv e categories of "earner," "..nonearner,' and "family
worker" cannot be used because of their nionispecific nature. Any
amount of otllside car-ninlgs classifies a persoix as an earlier and any
amount of on-farm work as a family worker. Thluts, a we-ightled repre-
sentation of labor in terms of ef'ficiency unlits is not possible.

Onie alter-native to eitlher earners or family w%;orkers is to use fltInlily
size, F, as a proxy for L. Its advantage is that variations in it may
indeed cal)pture differences in earning members across f:amilies (the
simple correlation coefficient betwveen family size and income for
1970-71 was .403). An ac(ditiioniail advantage is that F can reflect the
earniiigs potenltial of' fuiture workers. Ant iniportatt (dIrawl)ack, how-
ever, is that F gives equal weiglht to all nieniber s of the fanmily. Given
the constraints of data availabilit%, the dlisadvalttages associated witl

It should be mentioned that land-ownership figures for the first Year are suspect.
Since onnly houseloldks vith zero investments in lantd were included for analysis (Ap-
pendix), the more accurate thiri-d-vear ownership figures were imposed on the data.
Thle net ar-ea irrigated for the first 2 vears was adjusted. The procedure wvas as followvs:
(i) The proportioni of land reported to be irrigated in the fiist (and second) year was
imputed to the land owstnecd in the tlhird vear, ant (ii) if this procedure resulted in a
greater acreage being irrigated in the hir.st 2 er is, the irrigate(d acreage of the third
year was assumed.

I lirigation) eqtuipmienlt does not lhave a value indepenident of the value of landcl. If the
latter is also being used to estimate permnanent iuicomne, double counting is avoided bv
igniorinig irrigation equipment in thie calculation of AK. This procedurle was followed in
this paper. (Iniclusion of irrigation eqltuipmtent in K1 did not make muclh ditleilclice to
the values of 'r.) It should be noted that if the level of irriganioll assets is a piroxy for the
quality o l'iirigacioim, suichl differences are alreadly incorporated in the model viayi.

9 Thlis is tiot a major drawb)ack since permanent differences in human capital are
captured by yr.
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TIABLE I

EsnI MATION OF PERMANEN1 INCOME-MODIFIED EARNIN(S FUNc(riON

Pooled nata "Traditional
(lndivi6asq' Pooled Data Metlhod,"

Eff'ects (No Indivicdual 1-Year Data,
Included) Effects) 1970-71

Variables (I) (2) (3)

Constant -42.5 675.1 615.0
(.6) (6.3) (4.1)

Land value, H .182 .096 .09
(5.7) (38.7) (23.8)

Capital asset, K .326 .217 .295
(40.5) (18.0) (15.6)

Labor assets, L 188.2 290.4 270.6
(family size) (27.2) (10.4) (15.2)

Technology, HYV 5.6 15.3 14.9
(5.2) (9. I 1) (5.7)

R2  
.776 .482 .56

SE 2,026 3,079 2,890
households/observations (N) 1,980/5,940 1,980/5,940 1,980/1,980(

NorE.-Ihe dependeit .arnable is household incomile. Numbers ill parentheses arc the absolttte vales ofl the
I-statistics. Additionial variables in regressionis were dcummy sariables for Nears I and 2 and a dutinisil} variable
represen1ting weather quality for each of the 3 years (seen. 10 above). See Nerlove (1971) for details on estimation
of "fixed" individual effects with pooled daita.

family size seem to be the least. Consequently, it was used as a prioxy
for L in the estimiiationi of Yp.

Another important determinant of farm earninigs in the years
1968-69 to 1970-71 was the level of adoption of the new technology.
The percentage area under the high-yielding varieties, HYV1 , is as-
sumed to reflect accurately the net contribuLtion of technology, with yi
capturing differences in the "sophisticationi" of adopuion.

An all-India earnings function, s5)ecifie(l as in equaition (6), was
estimated for the entire sample of households (1,980):l0

Y,, = y; + p 1Hit + f 2KA, + /33Lit + , 4 HYV,I + e. (6)
The estimation of an all-India earnings function is defensible for two
reasons: (a) The major determinants of farm income have been in-
cluded and (b) the presence of-ye captures permanent individial farm
dliffer-enices as well as permanent regional differences.

Thle results for equiation (6), estinmated with anid wvithotut the indi-
vidual coefficieits. are presenltecl in table 1. Column 2 shows that for

t0 The effect ofel, (eq. [5b]) is icotrpoi aleti in eq. (6) thr-ough tle use of' tinile dummies
for the years 1i968 -69 and 1969-70. In aidlditioin a term for weathel (.1lt) (0 if
conditions were average or above, I if' below average) was includ(led to im)rove the
efficiency of estin.iion. ()h%'iottsly, the elf eets ol \1,, or time dutmmies are not included
in the complutation of' Yp (eq. 7).
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the pooled 3-year sample, 48 percent of the variation in household
incomes is explained by four variables-land, labor, capital, and
technology. Given the all-India heterogeneous nature of farm house-
holds, this is an encouragingly large fraction. The inclusion of indi-
vidual constants, y (col. 1), increases radically the explanatory power
of the model, from 48 percent to 78 percent. Column 3 of the table
shows the estimates that would have been obtained if only data for
1970-71 were available. Though pooling of data does not change the
,3's by much (cols. 2, 3), inclusion of yi does significantly affect them.
Thus, identification of yi by means of longitudinal data not only yields
unbiased and efficient estimates of/3's but also allows one to measure
permanent (and transitory) income with considerably greater accu-
racy than would have been possible with 1-year data.

An earnings function definition of permanei t income (Ypz) for
1970-71 is

Y,, =yi + .18H3 + .33K3 + 188.2L3 + 5.6HYV 3 , (7)

where subscripts indicate the parameter values for 1970-71.11 This
interpretation necessitates some assumptions; in effect: (a) that the
flow of income cannot be affected by a change in the composition of
assets-land and capital; (b) that the conmposition ancl labor-earning
power of the family stay essentially constant; and (c) that the technol-
ogy level of the household is fixed to its 1970-7 1 level. An alternative
to the assumptions above would have been a construction of time
profiles for each of these variables and for each household-a task
somewhat intractable and certainly beyond the scope of this study.

Permianent Income: Weighted Average of Incomes

An alternate, and more conventional, approach to the measurement
of permanent income is in terms of a weighted average of past
incomes, that is,

Yp =;W 1 Yt, t =-c,.,..,0, (8)

where W, are the weights and Yt the measured income in time period
t.

This method originated with Friedman's (1957) analysis of con-
sumption behavior in the United States and since then has been
extensively used in other studies (see Mikesell and Zinser [1973] for a
representative listing). Using aggregate time-series data and an

1" This method of estimating Yp resulted in negative values of Yp for a few house-
holds. Rather than eliminate these households, average 3-year income was substituted
for Y,
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income-expectations approach, Friedman constructed the following
estimate of Yp, at time period t',

Yp = S JE e(-a)(t-")Ytdt, (9)

where a is the trend rate of growth in permanent income and 8 is a
weighting parameter which is analogous to an acdjusiment coefficient
relating actual to "expected" and/or permanent inlcomlle, that is,

dYp[dt = 8(Yt - Yp). (10)

(See Friedman [1957, pp. 143-44] for details; note that eq. [10] is
consistent with [9] only under the condition that tlhee is no trend in
permanent income, i.e., a = 0.) This method yields the following
weighting pattern, for t' = 0: for continuous data,

Wt = Se(Ba)t, t =-o, 0; (1 la)

for discrete data,

WI = 1 + a )-' t =- .. ,-3, -2,-1, O. (1 llb)(1+ a)-t

In a later article (1963), Friedman rejected the income-
expectations mno(lel and offered anl alternative r-ationiale for con-
struLcting Yp. This method, which Friedman lheld to be applicable to
both individual and country data, was to "regard individuals as takilng
their past experience, adjusted foir trend, as their best single estimiiate
of their likely future experience" (1963, p. 22). This approach results
in a measure of Yp which is a wveighted average of past incomes;
indeed, it yields the same formula for lernlatent incoine andl for
weighting as equatiorns (9) and (11), with the iml)ortant difference
that 8 now is a direct estimate of the diScoulilt i-ate r rather tihan an
estimate of an adjustment coefficienit in anl inconie-exl)ectation for-
mula,

Lack of appropriate data has limited the appficmlicati of the method-
ology above to cross-sectioni data. The panel llatulr-e of the NCAER
survey, hiowever, offers a uniqtue opportunity to construct a measure
of permanent income along the lines suggested by Friedmanlini, wvith 8
replaced by discount rate r in equation (9):

Yp,=' = rf - e(ra)(t-t')ytdl. (12)

TI'hie a;pplication of equation (11) requires dleternniiaiioin of'(x 1aand r
(8 = r). The term a represents the trend( rate of growsth of pernmallent
income for an individual household. T'he gr(.cvth in actual household
incomes cannot be used to estimiiate expected growth rates since these
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TABLE 2

DIscoLVNr RATES AND PREDIc(T-ED WEIGHTS

DiscouLnt Rate r (%)Wn W W_

10 .366 .332 .302
35 .437 .323 .240
50 .474 .316 .210
75 .527 .301 .172
9( .555 .292 .153

1.0 0 0

Naa-a :3 5i;. !W, 1, I, -r(j + ct) '1(1 ] r), t 0, -10 -2.

incomes are "contaminated" by an unmeasured (and perhaps large)
transitory component. A plausible ItaLIInption (and one adopted in
this paper) is that farm households base their expectations about
future receipts on the observed growth in incomes of all IiOLseholdcs.
The average rate of growth during the sample period wvas 3.5 percent
per annum. Obviously, the growth rate experienced, and expected, by
different hlouseholds will differ from a; however, data limlit ations
dictate that a common a be assumed.12

The Cliscoliiit rate r reillaills to be cldetermic (l. One mlethlod( wvoul(d
be to let the data (leternhiine the valtue a(cordiilg to a "best fit" in a
partictilali savinigs Runct ion. TIhis a ppnach is not follomed in this
paper for two reasonis: (a) It is iml)ractical because estinmtes of 'p aic
tused for various l)Ulrposes in this paper, and (b) no thleoietical

jutstification exists for the methodology above. Orn tllCeetical
grounds, the ap)prol)iate value of r is dictated by the length of the
horizon, where the biuo-ionoi is (lefinie(d to be lbr, or "the nutimliber of
vears p)Lrchase implied by the dliscomi1 rate" (I'lieldian 1963, 1) 7).
As Holbrook (1967) has do1CunIeLn1ted, Friedilall;'s assertion that thie
hori,oll is 3 years is stubject to dlel)hte. How senisitive the restults nmight
be to thie )artictllar clhoice of r is indicated in tables 2 and 3. TIable 2
indicates the different weighlits .hich emerge fora = 3.5 percent and
r ranging from 10) percent to 90 percent (Since only 3-vear data are
available, the weights according to eq. [ 1 Lb] with 8 = r are normaliz.ed
to eqlual tiniti.) These wveights dletiine with time and, for i. = 35
})pc(cet, are .437, .323, and .240 for hicomnes in periio(ls t, t - 1, and(l
t - 2, reslpectivel. Table 3 slows the correlations among selected
ill.east IeS of pCerl lmaient income. 'rThe hiiglh correlat iios )ret caled in tthe
table (> .985) suggest that the pilaliCul11r (choice of r is mnlikely to

12 I'his assumption is n0ot expecte(t 1t bias tile results serioUsIV. HIl)tT)r>K allnd Sta-
for(d (1971), in their stnd'. Wvitfi IV.S. datila, fitound little effects on tile pIop)en1sim t.;
consume f'rom chatiges in assuimptions abotit the growtil rates. Sensiuivhi analvsis of
changes in growvtih rates (a) resulted in a similar findlinig wvith tile 'NC A .R data.
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TABLE 3

CORREI.AIIO(N MA1RIX OF SAVINGS AND) 1P.RIMSANENY INtC.o(t

s Yp 1',Ict Yp'35 1
'P~75

.714
I'( .616 .897

1 1 35 .639 .923 .998
"1175 .663 .95() .988 .997
Y, .604 .883 .999 .995 .983
, , ..620 .894 .993 t 99 1 .982 .993

Noet -- t,h..tritL% t 1'.; i,'k.lite rti'cougit t.tle usc d I Y,,.. ^eteas to tx1ti11attcot ttl(t)IlI. Cit iiiitgV Iiii1Iitiri i,,i,1,,t.
IF ii ith i .i *1ii k .I'r.igc III .l..... m ill tile 3 e.irs; S 1iiit ),,. rfer lo thiild rc.,, 1tt7t 71..di,.

make a (lif'ference to the results. Inideed, savings-behavior regressiorns
(niot presented here) support this conitenitioni for Yp measures based
on1 discount rates which spani the spectrum of poisibilities-1() per-
cent, 35 percent, and 75 percent.' 3

Ihe stubsequent sections of this paper assess the savings-income
relhtimlish) for two concelpttually lif feTeiet meastires of p elnlla C1zin
income-the earlier "earnings-f imction" estillialc, p.rx, anid a weigllted
average o ,past incomnies estiniali;e, ',,35. 'Ihlle clhoice of a 3-year horiw iin,
that is, 7 = 35 percent , was (diclate(l by twvo fia ctors: (a) A (dltaiIe(l sttuyl
(Blhalla 1979) stuggests that an upper-bound esliiiiawle of' the hori/on
for the .same ftirm (NCAER) lhotiseilolds is 3 years, at (i (bt) Friedimizi
(1957) and Miohabbiit and( Simos (1977) botlh contendcl tlhat a 3-year
lhoriizon is a proper estimate for U.S. houIseholds

II. The Savings-Income Relationship

Ihle lIl1-i savings fuinctiotn (eq. [41) cani be gecliali/ed as

S = k,, + kIYp + k. Y:, + ii. (13)
TIhllis e(tuit ioll cani be tusedI to test the major feattures of' both the PLH
aind the alterniate Ke% nesian theory of' saving behavior. In patrtictllhltr,
thie restult that k1, < 0 would stipixort thie Keynesiain hypothesis (aver-
age saving rates iincreaSe with incomne) anld i'eject the i iiul)eiidelnce
p)roosi(ion whiich implies that k, = -0. Ihle uimgnilgtiide of /k ii(dica;tes
hlie iaia Igi nal prop)ensitv to save (N PS) outi of ir.lllsijl or income; it

shiotildi, CcodlOging to thle "strict" version of' the P 1-i, be equal to onie.
Hfowever, yields onri i'ansitory iiconle'4  (Max\Ci 1972) alnd con-

" I the insensiti\ its of tile savilgs-behavior paranieters with regard(l o (Ilatiges ini r
stiggests thallt ntdIutle eillplasis ill deeltmitt ing the proper disconlit llne nla\ be mills-
placed. Alternatikelv, tlie t'estnlts c(n1 b)e interpretedi as being "ro!Ist" wVithl legald (1to
tleir' inliplications 1(;' savirigs behavior.

14 Certaini assuniptiOns (r is kniotwnv an(l a constanii, soturces of iniconie not l)erceived
ditfferlentlv, etc.) dictate k, to b)e (I - r( 1 k, i).
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siderations about asset adjustments (Darby 1972) would dictate k2 to
be less than one but greater than k,. The Keynesian hypothesis (S = ko
+ k1Y), by postulating the dependence of savings on current income Y,
asserts that thle distinction between the sources of income (Yp and YT)
is irrelevant; thus, k2 is equal to k,.

According to the PIH, the error u in equation (13) is assumed to
reflect transitory consumption, CT. This variable, thouighi mentioned
in theoretical discussions, is often ignored in empirical arnalysis. A
basic assumption of the PIH is that households attempt to maintain a
planned level of consumption, Cp, and that shocks to consumption are
absorbed entirely by changes in savings. This implies the existence of
perfect capital markets-an unlikely occurrence in rural India. Both
the illiquidity of rural assets (land, irrigation equipment, etc.) and the
constraints on borrowing (lack of a fully developed financial system)
are likely to prevent savings from being a residual; that is, not all
transitory consumption needs are financed by savings. A constant
level of Cp is therefore unlikely to be maintained-rather, it is ex-
pected to vary according to the level, and necessity, of CT. Thus, if
equation (13') is estimated,

S = ko + kIY1 + k2Yyl + k(CT + u'X (13)

the coefficient k3 is likely to be greater thani the predicted value of
minus one (or its absolute value, kA, is less than one).

Transient expenidtures, CT, are usually not measurable. One
classification in the NCAER survey is "large unexpected ex-
pen1ditures," UT. These values have been used in the computation of
CT. Since UT may contain elements of planned consuimption, :e was
assumed that a 3-year average of UT, UA, reflects the permanent
component of C in UT. Thus transient consuimption was defined as
UT - UA . 5

A valid test of the PIH requires that subsistence households be
removed from the sample. These households are definitionally con-
strained to consume their entiIe income; thus thteir average propen-
sity to save (APS) is zero.16 (Households beyond tihe subsistencz! level
presumably have an APS > 0.) An explicit dependence between the
APS and permanent income is therefore built into the modei, and a
test of the indepenidence proposition is inappropriate.

15 This definition of CT is likely to yield inconsistenit estimates due to errors of
measurement. Ho%vever, incorporation of more information due to inclusion of C,T
yields more efficient estimates. Boll ceqq. (13) and (13') were estimated. It was observed
that (a) the savings-permnanent income relationship is unaffected by inclulsioni/
exclusion of C.T, and (b) Ilhe explanatory power of the model is considei ably gi eallter with
GCT in the eq. (13') (table 4).

16 Zellner (1960) discusss s this "weakness" or nongencrality or the permanent-income
hypothesis.
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Identification of a subsistence level, however, is difficult. The sub-
ject has been discussed at length in the Indian literature, and the
general consensus seems to be that an annual income of' Rs 450 per
capita, 1970-71 prices (corresponding to Rs 15-20 per month,
1960-61 prices) adequately describes the subsistence level. Thus,
households have been classified according to whether their average
per capita income, Yap, wvas above or below Rs 500-a coniservative
estimate of the stubsistence level, 17 TIhe nonsubsistence group was
further subdivided into those earning 5 Rs 1,500 per capita. (This
level corresponds to the very rich-top 5 percent of the sample and
top 1 percent of the rural population; high-income households wvere
oversampled by the NCAER survey.) Classification into these three
(relatively) homogeneous wealthl groups is desirable if the underlying
savings-permanent income relationship is nonlinear.

Table 4, part A, presents the results for equtations (13) and (13') for
current income, Y,p, and the twvo measures of permaneent income, Y, 35

and YPX. Table 4, parts B through D, contain resulhs for different
clIssifications of households. (Witlhin-group nonlinearities are intro-
duced via a quadr-atic term k4Yp2 .) Unless noted otherwise, the discus-

sion of results refers to the linlear modlel withotut CT. It shoulld be
pointed outt that a regression of savings, estimated as in e(lution (13),
results in errovrs whose variance increases wvitlh peri anent iincome. If

the assumption is made that this variance increases with the square of
permanent income, the heterosceclasticity present catn be corrected by
deflating all variables by permanent income. All equtiatioins have been
estimated with this correction. Organized by "topic," the results indi-

cate the following.

1. Iwdepentdeiice Propo.%itioni (k = 0)

The hvpothesis that savirg rates are independent of the level of

ptermanent income (ko = 0) is rejected for the aggregate sample (table
4, pt. A), as wvell as for the low anid medium raniges of income (table 4,
pts. B, C,). 18 For the rich houiselholdIs (table 4, pt. D) the independence
pro)oSition cannot be rejected (5 percent level of conifidenwe). The
restult for the suibsistence grotup is cont rary to e:Mpectltions; if' these

17 Ille choire of T (ratio of SUIti of 3-vear incomes and( lamilv si'es) as a classfica-
tio0i variable was clictated bv the need to hiave a comnmiotn samnple of houseloldks for
comparison of tlte estimates vielded bV Y,_, YP,,5. and Yp,-

18 f1 iglc1 i a' elage azi(l marginal sa% ings rates for the riich hiousehiolkts mrav he ob-
selve(li if Illet%' hlotiseiol(is over'state their iticonoes relative to p)oorer hiotisehol(is altid If

tle savings estimates o( all hotuseholds are accurate. I lowever, il salvillgs {asset auqiuisi-

tion) is also ullde! hl s med, the direction of the bias dtie to measturement errors is a priori
anmbiguous. Ihe exploiation of the (di ecleiii posqilh;hitie'- is bem uld thle scope of thlis

paper (see Blhalla 1979).



TABLE 4

SAVINGS-INCOME RELA I IONSFIIP

Permanienit TIransitory TIr ansitory
Constant Income Yp Iricome Yr Consumption CT Y'. x 1O3

(ku) (k1 ) (k2) (k0) (k.,) R2/SE

A. All Households (N = 1,980)

Linear model:
Y -70.6 .21 ... .. ... .20

(22.2) (24.8) .2115
YP3- -72.4 .22 .30 ... ... .25

(20.6) (24.5) (4.2) .2105
Y,. -74.9 .23 .27 ... ... .25

(21.2) (25.9) (17.8) .2029

Linear model withl CT:
Y -73.9 .22 ... -. 55 ... .29

(24.6) (27.4) (15.7) .1995
Y,,5 -74.2 .23 .34 -. 61 ... .34

(22.5) (26.9) (6.2) (16.4) .1975
YP, -77.3 .24 .30 - .60 ... .34

(23.2) (28.6) (4.2) (15.9) .1911

Quadratic model:
Y -46.3 .09 ... ... .09 .24

(11.8) (6.4) (10.() .2064
1 p35 -40.1 .07 .30 .,, .10 .29

(8.6) (4.06) (16.9) (10.2) .2053
Y1,., -43.5 .085 .27 ... .10 .29

(9.3) (5.16) (18.2) (9.9) .1982

B. Subsistence; Y,p, < Rs 500 (N 915)

Linear model:
1' -49.1 .14 ... .... .11

(10.6) (8.16) .2138
Y,35  -38.2 .1( .22 ... ... .10

(7.0) (5.3) (3.3) .2052
Y"x -39.4 .11 .19 .... .11

(7.1) (5.8) (3.0) .1929

Linear model with CT:
Y -53.5 .15 ... -. 66 ... .22

(12.3) (9.7) (11.7) .1993
Y,a -39.4 .11 .25 -. 69 ... .22

(7.7) (6.0) (4.4) (11.7) .1914
Y,,x -41.6 .12 .21 -. 61 ... .21

(8.0) (6.7) (3.6) (10.7) .1819

Q.adlratic niodel:

i' -39.8 .06 ..... 1 1 .1 1
(8.3) (1.20) (1.34) .2137

1r,, -22.1 -. 015 .22 ... .18 .10
(1.9) (.2) (7.9) (1.5) .2051

I'PX -31.5 .05 .19 ... .09 .11
(2.4) (.59) (8.8) (.66) .1930
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TABLE 4 (Continued)

Permanent Transitory Transitory
Constant Income Yp Income YT Consumption CT Yi. X 103

(ko) (k,) (k2 ) (k3 ) (k.,) R2/SE

C. Intermediate Range: Rs 500 < Y,l, < Rs 1,500 (N = 940)

Linear modiel:
Y - 114.1 .26 ... ..... .13

(11.6) (16.8) .1999
Y2,35  - 130.9 .29 .33 ... ... .22

(8.6) (13.4) (1.2) .2007
}Y,) -152.6 .32 .30 . ... .23

(9.4) (14.4) (.6) .1963

Linear model with (IT:
Y' -125.7 .28 ... -. 50 ... .23

(13.6) (19.1) (11.5) .1872
YP,35  -131.1 .29 .38 -. 56 ... .33

(9.2) (14.7) (2.6) (12.2) i1864
Y,,, -150.3 .32 .34 -.58 ... .33

(9.9) (15.6) (.7) (12.2) .1824

Quadratic model:
Y -40.0 .03 ... ... .15 .15

(2.2) (.66) (4.8) .1976
YP35 -59.7' .10 .33 . .. .11 .23

(1.60) (I.1) (13.9) (2.1) .2003
Y,,, -115.3 .22 .30 ... .05 .23

(2.7) (2.3) (14.3) (.95) .1963

D. Rich Households Y.,, > Rs 1,500 (N = 125)

Linear model:
Y -295.3 .47 ... ... ... .16

(5.04) (12.8) .1948
})p35 -216.6 .43 .55 ... ... .39

(1.56) (6.1) (1.1) .2072
Y,, -265.9 .46 .53 ... ... .43

(1.9) (6.8) (.8) . .2033

Linear model with CT:
Y -363.3 .51 ... -. 64 ... .25

(6.2) (14.0) (3.8) .1848
Y,,,3  -246.9 .46 .61 - .86 ... .48

(1.9) (7.0) (1.6) (4.7) .1911
Y, -311.6 .49 .57 -. 87 ... .51

(2.4) (7.8) (.99) (4.5) .1891

Quadratic model:
1' -289.4 .46 ... ... .002 .16

(3.4) (5.3) (.09) .1955
YP35 -474.9 .66 .55 ... -. 05 .39

(1.5) (2.5) (8.5) (.90) .2073
Y, -712,3 .84 .54 ... -. 07 .43

(2.1) (3.1) (9.7) (1,45) .2024

No-:.-All equtiationi hiave lxen estinated in pxr .apita terms: in adc(lition, corTe(tion lor heteroscedasticity has
Ieen done as indithuted ins the text. Nunmsers in parentheses aire the absolute valies of tic 1-,tftifi,S. For the linear
tiodels, the t-statistic on k, represents the signifitante of it dil tci,ai t 1 in the cofefficients h, and Ag.
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households are constrained to consume their entire income, then
their consumption-income elasticity is one, or ko = 0. The presence of
nonsubsistence households in the r ange Rs 0-500 per capita may have
caused the observed result, k,, Z 0.

2. Equivalence of Propensities to Save (k, = k2)

The proposition that the permanent/tr-ansitory distinction is irrele-
vant for savings behavior is rejected for the aggregate sample, the
subsistence households, and the intermediate households (Y,,35 defini-
tion); that is, k2 is significantly greater than k,. FoI no classification is
the "strict" version of the PIH supported; that is, k2 = 1. The results,
however, strongly support the modified version of PIH; that is, k2 > k,
but k, < 1.19

3. The Effect of Transitory Consumption

The magnitude of k3 reveals an interesting pattern: Its value is less
than the "predicted" value of one for all ranges of income except the
rich group. Two interpretations are possible for the riesult that k3' < 1:
(i) The notion of a maintained permanent level of consumption (sav-
ings as residual) is irrelevant or (ii) households are prevented from
complete adjustment by liquidity constraints. The decline of k, with
increases in permanent income (wealth) suggests that ii is the more
likely explanation.2 0 This is further supported by the fact that k' is not
different from one for the rich households-a group uinlikely to face
capital market problems. Indeed, the size of k3 can be an indirect test
of the absence (presence) of liquidity constraints as it is equal to
(different from) one.

The result that planned consumption is not necessarily maintained
(k' < 1) is also supported by recent studies on famine and scarcity
conditions in rural India. These studies (seeJodha 1975) indicate that
like the result above, it is the preservation of income streams rather
thani consumption levels that is of crucial ilTlportance in determining
savings behavior; that is, shocks to income levels (or consumption
needs) are absorbed to an unusual degree by alterations in planned
consumption.

'9 This result accords well with most other studies of savings behavior (see Mayer
1972).

20 An implicit assumption here is that liquidity problems are inversely related to
wealth and permanent income.
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4. Constancy of the Marginal Propensity to Save, k,

The estimated propensity to save, k1, is found to rise with the level of
Yp-it increases from .11 (poor households) to .46 (rich households): 2 '
This, along with the result that ko 7 0, suggests that average and
marginal propensities to save increase with the level of permanent
income. The variation of k, with Yp is also confirmed by the within-
group regressions. The coefficient for nonlinearity, k4 , is significant
and positive for the aggregate sample and for households in the
intermediate range of incomes. The sign of k4 is "perverse" for the
rich group-it is negative. Though significant at only the 10 percent
level of confidence (Y,X definition), the result is nevertheless interest-
ing in that it'is contrary to most assumptions about savings behavior
and different from the revealed tendency for the <Rs 1,500 group. A
negative sign for k4 implies that the marginal propensity to save
decreases with increases in permanent income.22

To summarize: (i) Elements of both the standard (Keynesian) and
permanent-income hypotheses are supported by the results. Saving
rates (average and marginal) vary directly with the level of permanent
income (negation of PIH); the distinction between permanent and
transitory income is relevant (negation of the current income, Keynes-
ian theory). (ii) Similar qualitative, and quantitative, results are ob-
tained for two coIlce)tulally different measures of pernmanent i: h ome,
Yp3 s, Yp,r This robustness in the results (observed for all parameters ki)
increases their reliability and indicates that they are unlikely to be
affected by the particular methods employed to measure permanent
income.

III. Toward a New Savings Function

The theoretical and empirical discussion of savings behavior in rural
areas is indicative of the following relationship between savings and
permanent income: an average propensity to save which is close to
zero for subsistence h1ouiseholds buit one which increases with perma-
nent income toward an asymptotic value.2 3 The geometrical pattern

21 F-tests sh1ow thiat the savings functions for the three groups (both with and without
the term CT) are statistically differernt from each other at the I percenit level of confi-
dence. This is the case for all three definitions of permanent income.

22 Actually, there are a number of reasons why one might expect this "strange" result
to occur for rich households. Conspicuous consumption, favorable interaction of sub-
sidized credit and investmnent opportunities (Bhalla 1978), different time preferences
(Uzawa 1968), and consumption, rather than bequests, as a luxury good (Blindtler 1975)
are possible explanations.

"The "perverse" result observed for the rich group, i.e., that the MPS declines with
increases in income, is (mathematically) reqtuired at the high ranges of income if it is
postulated that the APS rises conitiniuou;sly from a low level to an asymptotic level. The
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Savings, S

Asymptotic Saving Rate

Permanent Income, Yp
0 A B C

FiGc 1.-An "exponential" model of' houselhold savings behavior. Region OA =
subsistenice, AB = middle income, B( = rich houseeholds.

for the suggested functional relationship between S and Yp is as
indicated in figure 1."4 The region OA incorporates subsistence level
behavior; rather than a level, there is now a range of permanienit
incomes along which there is essentially no saving. Regioni AB is the
middle-income range which incorporates the Keynesian contention
that saving rates increase with income. Region BC contains a savings
rate which is constant and independent of the level of permanent
income, a relationship consistent with the PIH. The transition from
AB toBC contains the region where the MPS declines and approaches
an asymptotic rate equal to the APS.

An algebraic form for the relationship shown in the figure is
suLggested, but not testel, by Musgrove (1974):

S
- bj[1 - exp (-b,Yb2)], (14)

latter is a desirable propcery of any savings function; otherwise, the model will becomile
explosive at highi levels of income.

24 This rclaiionislii) between savings and incomie was first suggested by Landau
(1971). His analysis, however, dealt with the savings behavior of a country through
time. Ahluwalia and Chenery (1974) use a piecewise linear form of the Landau model
to describe household behavior.
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wlhere bo is the asymptotic saving rate, b, a parameter indicating the
point of transition toward bo, and b2 a parameter determining the
speed of transition.2 5

Alternative ways of introducing a nonlinearity in the savings func-
tion are: (a) the quadratic Keynesian funlction,

S = bo + b,Y + b2 Y 2; (15)

(b) the Klein function (Klein 1954),

S
yS = bo + b, log Y; (16)

(c) the Singh function (Singh 1972),

S = b + b,/(logY)2 + b2/(logy)4 . (17)

Though convenient from an estimation point of view, both (15) and
(16) suffer from the serious drawvback that they disallow any poinlts of
inflexion in the S-Y plane. This characteristic prevents these func-
tions from incorporating both the Friedman and Keynesian conten-
tions about savinigs behavior; thuts the savings pattern observed in
piecewise linear form for rural India cannot be adequately repre-
sented by these models. The Singh form does not suLf'fer from this
drawback; if b, < 0 and b2 > 0, then the MPS first increases and thenl
converges to the long-run APS-a property shared by the exponenitial
form. The APS is bounded from above by b0,; the APS is not, how-
ever, defined for the region Y approaching zero.

These four functionis (eqq. [14]-[17]) summarize the relationships
postulated in the literature. The exponential form (eq. [14], b2  2) is
hypothesized to capture accurately thie savings-income patterll and to
have desirable properties. A comparison of the different models is
offered in terms of estimation2 6 (table 5) and prediction (table 6). If
"fit" were the sole criterion for acceptance (and for forms as different
as these, this is a poor criterion), the quadratic savings function would
be accepted. Howvever, it becomes explosive very soon and yields
estimates of APS = 39 percent and MPS = 72 percent at a per capita

25 Values of'l)2 = I and b2 = 2 were both experimente(i with, bul only the resulis for b.
- 2 are presented. The latter gave consistenilk better results, in terms of'standard error
and the isymnptoti values oflb,,. The b2 = 2 form will be referred to as the exponential
form.

23 All variables are in per capita terms, correctionl for lhicrosccdjsticity was madle,
and the variables transitory inconie an(d transitory consumptioni were added to qcq.
(14)-(17). Results ior only the Y,,, definiition of' permnanent income are presented; the
Y3, clefihnition gave virtually identical results. It is interesting to note that the estimates
for the coeflficicnts of 1'T and CT are not af'fected by the functional relationship between

S and Yp.
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TABLE 5

COMPARISON OF SAVINGS FUNCTIONS: CULTIVATORS, 1970-71

EQUATION FORMI

PARAMETER Quadratic Klein Singh Exponential

Constant, bo -45.4 -1.02 1.06 .38
(10.3) (24.7) (13.2) (15.2)

Income, b, .093 .17 -56.4 -. 49 x 10f
(6.0) (26.6) (9.2) (8.6)

"Extra" term, b2  .0001 ... 665.6 2.0
(10.7) (5.9)

Transitory income, b3  .30 .30 .30 .28
(21.5) (21.7) (21.4) (20.2)

Transitory consumption, b. -. 60 -. 60 -. 59 -. 59
(16.5) (16.4) (16.3) (16.0)

.37 .38 .38 .36
SE .1849 .1851 .1856 .1883

NoTE.-Equationis are as defined in the text; "standard" correction for heteroscedasticity has been incorporated;
results are for Y,, definition of permanent income (Y..5 definition yields virtuially identical results). Absolute values
oft-statistics are in parenthieses.

income level of Rs 3,000; at Rs 4,000 these values become 50 and 92,
respectively. The Klein form does not perform as well as the quadra-
tic form in terms of fit, and its estimates are only slightly better at the
high ranges of income. In both these forms, the marginal and average
savings rates are always increasing.

The exponential and Singh forms perform equally well in terms of
fit and provide similar estimates for the marginal and average pro-
pensities to save. The difference in the two functions is in their impli-
cations for low and high incomes. The exponential form yields rea-
sonable estimates along the entire spectrum of income. The estimated
asymptotic savings rate is 38 percent, and the maximum MPS (54

TABLE 6

FUNCTIONAL FORMS AND PREDICTED SAVINGS

INCOME
LEVEL QUADRATIC KLEIN SINGH EXPONENTIAL
PER
CAPITA MPS APS MPS APS MPS APS MPS APS

200 13.4 -11.4 6.2 -11.0 23.7 -10.5 2.2 .7
500 19.7 5.4 22.0 4.8 39.3 4.6 12.7 4.4

1,000 30.1 15.1 33.9 16.7 47.3 17.1 37.8 14.8
1,500 40,5 21.8 40.9 23.7 51.3 23.9 53.6 25.6
2,000 50.9 27.8 45.8 28.6 53.8 28.4 54.0 32.9
5,000 113.3 60.4 61.6 44.4 61.0 41.0 38.3 38.3
7,000 154.9 81.4 67.4 50.2 63.3 45.0 38.3 38.3

NoTr.-APS and MPS = average and marginal propensities to save yielded by equatons in table 5.
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percent) is rieached at a per capita income level of Rs 2,000. The Singh
form, in contrast, does not perform well at either end of the income
distribution. At low incomes (< Rs 200) the predicted MPS is 24
percent, and at high incomes (Rs 5,000) the predicted APS is 41
percent and MPS is 61 percent. Also, the asymptotic savings rate
yielded by the Singh form is abnormally high (100 percent) and the
coefficients for 1/(log y)2 and 1/(log Y)4 are difficult to interpret.
These considerations lead one to reject the Singh form in favor of the
exponential form, though it should be mentioned that the latter
requires nonlinear methods and so is computationally more difficult
to use.

In summary, it appears that the exponential form best describes
household savings behavior with respect to household permanent
income. This conclusion is supported by results obtained from a
piecewise linear approximation to the S-I' relationship and by a com-
parison with other nonlinear forms. The asymptotic savings r ate
yielded by this equation is 38 percent, which, althlough on the high
side, is nevertheless considerably lower than the estimates yielded
by other equations.

IV. Summary and Conclusions

Empirical evidence on the determinants of household sav'iiigs in de-
veloping countries is sparse and is especially lacking f-or the rurx!
areas of these countries, areas wvhichi often account for 60-80 percent
of the total population. In this paper an attempt was made to analyze
the savings behavior of rural hiouseholds. As its basis, it used the
NCAER household panel data for rural India, 1968-69 to 1970-71.
The longitudinal nature of the data was exploited to yield two con-
ceptually different estimates of permniziiient incomrie: one based on
weighted average of past incomes, Y,r, and the other based on the
"assets" owned by a household. The latter was an earnings function
modified to include the effects of unobserved permanent individual
differences. The importance of incorporating these "individual ef-
fects" was indicated by the fact that their inclusion increased radically
(from 48 percent to 78 percent) the variance explained in measured
income.

Thlese measures of permanent inicomiie, Yp, along with measured
income, were tested in a general model of savinigs belh;avior. The
results of this exercise indicate that (a) permanent (and transitory)
income is a better determinant of savings than current income; (b) the
particular- (definiitioni of pCrnmI .liti inicome does nIot mIake micih (lif-
ference to thie results, that is, the results are robust; (c) the MPS Oult of'
transitory income is higher than the MPS otut of permanent income
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but less than one; anid (d) saving rates (iiiiii-ginal andci avei age) aire not
independent of the level of permanent incomiie; rather, thycv tend(l to
increase with Yl, and (perhaps) a )pi-oalch a constant aSNllp)lol ic vil tic.

These resuLlts suggest that nieithler the standallrd KeVilesiai, mo(lel
nor the permanienit-inicome hypothesis can i1de(Luatel) diCsCliiC the
savings l)elhavior of ruLral iidiaa; hotischolds. Consclnteivl, a lieW
savings f'unctioni was cdevelol)e(I; this ftiiictioni allows svinvg rates to
increase with permanienit income and to alppioachl ain asnymplolic
valtue. Wlhen tested, the behavior an(d prc(diction of this niew expo-
nential savings ftii(lioni wvere fcbtiund to be stlil)eior to othler nloniliniear-
hl)nlls.

Ihle oiseixed(l p)ositivc relal ioiishjp hel wceti saving rates all(d per-
manent incomie suiggests that both-i the level and(l the dkistrilm)1itim of
income are imP)ortailt determinlanits of hoschlioll savings. Illis result
has ani obvious policy inmplicationi, one contr-ary to the pre(lictioni of
the PMt1: Redist iI)ilbion policies wvill r-estilt in a declitne in the sul)plv of
hotuselhol(d savinigs and. l)erlal)s growvth.2 7

Appendix

Data and Definitions

'I'he Ni>ll ('III Iot( ifl for Applied E'coInIOic Rese,arch (NA;.ER) uii(lertook a1
smrvev (known as the Additional Ruiral Income Suirvev IARISI) of' 5,115
hIolusehold(is in I968 -69 to gilhvi (latat onI Ilhe distiibut ion, of incollie and (lhe
p)atterns of, conililuptioln, savings, and( imes mc' it i ic- of t hese hotiselhol(ls. Ihe
saml)le was selected aco.ording to a nmuiltistage. st taliflied pirobability (lesigoi;
higher-illnolle houiseholds wvere ovCrisanyiled. 'I lie stit veN wvs re})o.peated ill
1I969-7() and 1970-71 on tlle same 11oulselold.s, and t lie finail velesioil of the
data refers to a core sample of 4,118 households.

For- l)U rposes of' analsis only hiouiseholds flliat werIe cultiatolrs folr all 3
years of thle sulrvey wver-e selecte(d. A lhouiseholdoI was dlefillned as i "(i viivator' if
it (I IlgIge(l ill a1uxN kiln( of sell-cultiviltioll onl ov.iedl ol leased land tilhat Wals
greater thni 0.035 a(res fot' all ilie 3 N ears of thle sin-ve'v. (There were 2 .9 t52
cultivatot-s in 1970_71t ilie i'e(lquiielmelm t tilhlt lhoselldtllIS have beell (111-
tiVitlt's for all 3 yearls rledicedl the saml)le sie to 't)2,532.) Fmrtlhermore,
lhollseholds were selecte(l oil thie bilsis of OcCla) ioii6al Stl'tl((tllt(' t(no tlrlllsilC-
tiols iti thlie land maiket for anll Vear ofl lie sit vev), Ii gi(.11 consisteticy

(savitigs numierically less than income), and a ( po iic- lack of tran-
Sct'il)tioll/mileasuil'ellnt elrr'oIr (gil 0 iticome geateilr thiati Rs 5(0 and(l a
savings rate of - 130 to 7'5 percent). These "restrictions" redluced the sa.nt1111.
siue fri-omi 2,532 to 1,980 flavim hiouselioldsc (It is iccogniueI tiat tle sele(tioll

'[lie f.1t tlat tll expoetlilia l lotlcfs a dec Itne ililthe MIPs is lot of' liltch
otiseqlitetce situ e Ille iliflexio)ll poitnti ill thie ".1ltg1 fI ittlitll toc(irs at Rs 1,8(0(0 f)et
-apita., or neat' the tol)5 p)er( eiit o f itl(ollle ( tillixltol folflltt hitioul). T hits olnI if wceallhI

were re(listribj)uted aionlig tif uit)ppet (lasses an m111lkel Po)cli(%) i otil(I aggregate
savings iiot be re( m e(l.
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criteria pertaining to the savings rate introcdUce the censored (dependicent-
variabl)e problemii. Spot clhecks on the data confirmiile(d that the savings estimaiiite
f'or the extreme cases was "wrong." However, rathier thanlii eliminiate house-
holdis on a "stibje(live" basis, the "objective" criterioni [savings i'ate between
-150 and +75 percentI of' oimittinig lhouselhol(ds was preferred.)

De/filitiolns
"Inicomie, 1': 'I'lTe inicome ol'a hotiselhold is definie(d as the total of the earninigs
of' all the members of a hotiselhold dtiring a referenice periodl. Thlis intonie
can be busiiness inlconme (farm or- otherwvise), wages, relits (landc an(d lhouise
lprol)erty), initerest anid dividtiends on1 finanicial investments, ancd pension and(

reguilar (contribLtionIs.
"Savings," S8: Thle savings of' a h1ouselhold is defiinecd as the chianlge in net

worth and comptitedi as the dliff'erence betveenl the chiange in the value of'
assets and( the clhanige in liabilities. Tllis figuir-e is .idjiisted fbor capital transfers.
In other vords, household savings, 8, is define(d to be: S = dA - dL - dK,
wlher-e (IA = gr-oss change in the valuLe of physical ancl finamni -Žd assets, di. =

net change in liabilities, ancl dK = net inflow of capital transfers.
'I'Te sl iiigs estimate inIclides via (IA any p)uirchase of conistimer il urabiles

anid tiotinionetizedl investment that is unidertakeni bv the houselol(l. Savings
in the form of'ctirrency or golcl and silver are not ilcluded clue to a lack of'
reliable data; nlo adjustment has been miadle for calliltal gainis or losses in-
curred by the hotiselhold. Depreciationi on assets is also ignored.
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