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Abstract

We study portfolio and other behavioral responses to idiosyncratic risk in household
panel data for rural China. One quarter of wealth is held in unproductive liquid forms.
However, only a small share of this appears to be a precaution against income risk. We
estimate that eliminating income risk would reduce the share of wealth held in liquid form
by less than one percentage point. Furthermore, this effect is largely confined to middle
income groups: high-income households do not, it seems, need to hold unproductive
precautionary wealth, and the poor probably cannot afford to do so. We find no evidence
that income risk discourages schooling, but it does appear to inhibit the temporary out
migration of labor.
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1. Introduction

As g stylized fact, there is greal uncertainty aboul incomes and health in
underdeveloped rural economies, and the instruments toomsure against those risks
are weak or absent. Al the same tme, there is pervasive poverty. Are these
featres of poor mral economies causally connected? In particular, does risk
promote forms of rmtional behavior that help perpetuate poverty?
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One way that nsk might create poverty 1s by inducing poor credit-constrained
houscholds to hold high levels of relatively unproductive liquid wealth.! If
borrowing 15 not an option when there 5 a sudden drop in income, then liguid
wealth will be needed o protect consumption. Famously, Keynes (1973, p 170)
identified a “precantionary motive™ as .. the desire for security as to the future
cash equivalent of a certain proportion of total resources”. Somewhat less fa-
mously, he also believed that India was *...a country impoverished by a
preference for liquidity™, which stifled the “growth of real wealth™ (Keynes, 1973,
p. 33707

The idea that {rational} portfolio behavior in the presence of uninsured risk can
help perpetuate poverty appears o be longstanding, It can be found in relatively
carly wrtings on finance and development (such as Patnck, 1966) as well as
recent discussions { World Bank, 1998), and it emerges in more formal terms in the
Bencivenga and Smith (1991) model of endogenous growth with multiple assets.
The idea has also been seen to strengthen the case for public efforts o promote

[

better institutions for financial intermediation in poor rural ecconomies.

The plausibility of the claim that precautionary portfolio behavior can cause
poverty s, not self-evident. One can readily agree that there are benefits o poor
people from self-insurance; they are likely to be more credit constrained, and
{possibly) more averse o risk and more exposed o it. However, there are costs,
too, and arguably the poor will not be able 1o afford to hold a large share of their
wealth in unproductive forms. Poverty 1s surely a strong inducement to assuring
that one’s own resources are not idle. Adeguate insurance may still be possible by
holding only moderately hquid but still relatively productive forms of wealth.

This paper aims o contribute o knowledge about behaviorl mesponses to risk
in poor rural economies and the mle this might play in perpetuating poverty.
Formal economic models of saving behavior have only recently begun to systemat-
ically incorporate uncertainty.® A new body of microcconometric work using data

! Strictly, barrowing constmints are not necessary for precautionary saving. If the manginal utility of
current consumption is a convex function of consumption, then (hy Jensen's inequality) a mean-pre-
serving increase in uncertainty shout future incomes will increase the marginal utility of future
consumption: current savings will rise o preserve intertemporal equilibriuvm even without borrowing
construints (see, for example, Gersovite, 1988). Such a model does not, however, explain an effect on
the compaosition of wealth holdings: higher risk will encourage higher saving, but it can be in any form.
Mor is precautionary saving the only way in which risk can create poventy. Another is via effects on
production decisions: for example, outmoded agrcultural technologies may persist because they am
less risky (see, for example, Morduch, 1995

* 1t is unclear why Keynes thought that this was such an important cause of poventy in India. In his
hiography of Keynes, Skidelsky (1983, p. 176) writes that, “although he was to write and advise
extensively on Indian affairs, the furthest east he ever got was Egypt: the only Indians he ever met wen
at Cambridge or London: the only books he ever read on India were specialized tomes on finance™.

! Contributions include Zeldes (1989), Caballer (1990}, Carmoll (1994, 1997), Deaton (1991, 1992)
and Kimball {1990,
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from underdeveloped agrarian economies has looked for effects of minfall vari-
ability and other income risks on the flow of consumption or savings (including
assel transactions), or on growth raes of consumption® However, as Keynes
argued and has since been formalized in theories of demand for money balances
when the future interest rate is uncertain (following Tobin, 1958), it is the stock of
their liquid wealth that protects people from nisk, not the flow into wealth as such.

Instead of looking for effects of risk on the flows of savings or consumption,
we look for portfolio effects. We test whether those houscholds facing higher
idiosyncratic risk to their incomes tend 1o hold a higher share of their wealth in
unproductive liguid form than one would expect given their permanent income and
other charactenstes. We also wst for effects of risk on schooling and migration.

The setting for our empirical work 1s rural areas of southwest and southem
China.® Our data cover a period (1985-1990) after reforms began that entailed
abandoning the old commune system of agriculural production in favor of
allowing individual farmers the freedom to make their own production choices.
Previous research found considerable vulnerability o idiosynerutic risk in this
setting (Jalan and Ravallion, 1999a). So, an aggregate (village- or area-wide)
measure of sk, soch as minfall, s unlikely o provide a good estimate of
individual income nsk. Here, we vse instead the houschold-specilic income
process over time to identify income risk, following Carroll and Samwick (1997),
We extend this method by controlling for any persistence in the emors of the
INCOME PIOCESS.

We find that the share of wealth held in liquid form has a severely skewed and
kurtotic distibution, and that this non-normality persists after controlling for a
broad set of houschold chameteristics. With such heavy tails in the distribution,
standard estimation methods found o the hitemture will not be robust. To assure
that our analysis of responses o risk 15 robust to the non-normality, we apply
recent advances in quantile regression methods.

We also allow for two other sources of nsk that we expect o be important in
this setting, namely the vanability of food grain yields on the household’s own
farm and a measure of health rsk. Transport and transaction costs in this setling
could mean that risks o own-farm food ouwtput matter independently of their
implications for overall income nisk. Health risk could also be a motive for

* For surveys of msearch on risk and savings in developing countries, see Gersovite (1988,
Alderman and Paxson {1994 ) and Besley (1995), Studies of the effect of income risk or vanability on
savings behavior in poor rural economies include Paxson (1992), Rosenzweig md Binswanger (1993,
Rosemeweig and Wolpin (1993), Alderman (1996}, Demcon (1998 ) and Fafchamps et al. {1998). Carroll
and Samwick (1997} review research on precautionary saving in developed countries.

* For a comprehensive overview of what is currently known about household savings behavior in
China, see Kraay (20000,
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precautionary saving. Hubbard et al (1994) did not find evidence that health risk
increased savings using data for the US. With greater bealth nsks, and fewer
options for pnvate health isurance, this might be a mome imporant motive in our
setting.

There 1s a further issue of how “liguid wealth™ should be defined in a poor
rural economy. Our interest is in unproductive liquid assets. Here, one might focus
solely on money balances (cash in hand). However, a food grain stock can also be
a good hedge, as has been recognized in the literature® So, we define liquid
wealth as grain stock plus cash in hand.” In defining total wealth, we exclude land,
which s mainly allocated administratively in rural China; since the market is very
thin, valuation 1s impossible. Non-liquid wealth includes bank deposits, famm
capital, livestock, housing and consumer durables.

Besides holding liguid wealth, we examine two other ways m which houscholds
might protect themselves from risk in this setting, namely by not sending their
children to school and by temporary oul migration of family labor (which, though
resticted in the past, is becoming more common in China). One could make
theoretical arguments cither way aboul how risk affects these vanables. Consider
labor export. Greater income uncertainty might encourage out migration as a risk
diversification strategy (as argued in, for example, Rosenzweig, 1988). However,
the opposite outcome is possible when factor markets are imperfect. Agncultural
land s not povately owned in China but s admmistratively allocated according 1o
crteria such as the houschold’s labor foree. Oul migration of labor risks the loss of
land entitlement and the food security this brings. In these circumstances, it can be
argued that the greater the nskiness of famm incomes, the greater the incentive to
assure that the admimistrative land allocation s secure, and hence the less hikely
there will be out migration. Additionally, when rural labor markets are thin, risk
can discourage migration due to concerns about possible labor shorage on the
farm. This 15 plausible in rural China, given that farm labor markets are also thin
or non-existent. Thus, a labor surplus on average 15 not sufficient for oul migration
—the family will also take account of the possible nsk to the houschold’s
consumption.

Now, consider schooling. Again, the effect of income nsk could go either way.
On the one hand, keeping kids in school may expose the family o higher risk of
family labor shortage, but (on the other hand) beter educated children could be

* See, for example, Patrick (1966). There is recent supportive evidence on the precautionary role of
food grain stocks from Park's (1995} surveys in poor areas of northwest China.

T One could also argue that livestock might be reasonably liguid as well, While we acknowledge that
livestock like chickens, pigs, ete. can be easily tradeable, these ane all pmductive assets unlike cash and
grain holdings. Hence, we exclude the seemingly easily tmdeable sssets like livestock from our
definition of non-productive liquid assets.
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expected w directly reduce future income nsk. It has been argued that income risk
discourages investment in human capital, and there 15 some supportive evidence
(Jacoby and Skoufias, 1997, find seasonal effects on schooling of income rsk in
semi-arid areas of India). However, there is also scope for substitution in children’s
time allocation whereby the family’s need for child labor in response 1o an income
or health shock can be satisfied, at least in part, by reducing children’s leisure
mther than schooling; there 1s evidence that substitution between schooling and
child labor is much less than one-for-one in rural Bangladesh (Ravallion and
Wodon, 2000,

Section 2 examines how one might expect demand for precautionary wealth to
vary with initial wealth, Section 3 outlines our method of testung for nsk effects on
liguid wealth holding. Section 4 descnbes our data, while Section 5 presents our
results. Conclusions are found in Section 6.

2. A model of precautionary wealth

We begin by considenng a simple theoretical model of a farm-houschold’ s
choice between holding hiquid wealth and mvesting in a risky production activity.
The model will lead vs to gquestion any presumption that it will end w be the poor
who hold unproductive liquid assets as a precaution agamst uminsured risk. This
will help motivate our empinical investigation.

Consider a houschold facing a two-penod decision on how to allocate its initial
wealth W between current consumption, investing an amount K inoa nsky
production activity, and holding an amount M of an unproductive bul secure
liguid asset. Utility at any date 15 a stnetly increasing and concave function of
consumption at that date, and goes 1o minus infinity a5 consumplion goes Lo #ero.
Utility in the first period is DUW — K — M), Output in the sccond period is
FIK.£) where F ois increasing and concave in K but also depends on the
realization of a random variable £. The value of FIK . &) exceeds K for at least
some values of £ F{K.£) is also assumed to fall o zero (a total crop failure, for
example) for some values of £ irrespective of the value of K. These conditions
assure that there will be positive mvestment in the nsky activity, but that at least
some liquid wealth will also be held as insurance (for otherwise, there is a positive
probability of zero consumption, which gives infinite disutility). The choice of K
and M maximizes expected utility:

UW-K-M)+EU[F(K.£)+M] (1)

Since our assumplions imply inenor solutions for K and M, these must satisfy:
U(W- K- M) =EU[F(K,£)+M]

=EU'[F(K.£)+M]F(K.£) (2)
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The choice of M and K will depend on W and the properties of the disribution of
£. On differentiating Eq. (2) with respect to W oand exploiting the second-order
conditions, it is readily verified that M will be a strictly increasing function of W
if and only if:

EJU(F+M)Fep +U(F+M)(Fe=1)Fc] <0 (3)

A sufficient condition is that F, > 1 for all £ This must hold for some £ since
F{K) > K, but it may not hold at all values. Nonetheless, the inequality in Eg. (3)
is not a strong assumption, and it implies that it will be the poorest (in terms of
W1 who hold the lowest amount of liquid wealth at any given level of nsk. So,
this model must make one immediately skeptical of any claim that precautionary
liguidity preference 1s largely confined to the poor.

To give a tractable example with an explicit solution for this model, suppose
that there are two possible outcomes i the second penod: either the investment
fails o produce anything or it succeeds, with a rate of return r > 0, Suppose also
that individuals hold logarithmic utility functions. Then, M and K maximize:

n(W—K-M)+pinM+ (1 —p)in[(1 +r)K+M]|

where p is the (positive) probability of failure. It is readily verified that the
solution for M is p(l + 1/r)W /2, which is strictly increasing in both Woand p
and decreasing in r. Notice that not only do the poorest (in terms of W) hold the
loweest amount of Liguid wealth at any given level of nsk and rate of return, but
their demand for this form of wealth is least wesponsive to risk (in that case,
aM /dp is increasing in W) Total wealth carried over is W /2 and the share of it
held in liquid form (M /(M + K)) is p(1+1/r) /4. For example, with a 25%
rle of rewrn and a 20% chance of falure, one quarter of wealth will be held in
ligquid form.

This model can be extended in a number of ways. One could casily introduce
transaction costs that are decreasing in M, implying both a “transactions motive™
and “precavtonary motive” for lguidity. Heterogeneity can be introduced by
allowing for houschold charactenstics that influence either the utility function or
the production function. Introducing human capital into the production function
such that better education increases the returns to investment can readily yield
solutions in which poorly educated houscholds tend o hold the less productve
form of wealth, At high levels of iitial wealth, one might also conjecture that the
above model would become less relevant since more efficient means of msurance
will probably become available.

To sketch an extended version of the above model, which incorporates an
altemative insurance instrument, let us assume that crop insurance 15 offered to
any farmer who is willing to pay some positive minimum premiom in the first
penod, sufficient to cover a fixed administrative cost and the insurer’s expected
payout in the second period. Beyond some crtical initial wealth (sufficient to
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afford the crop insurance), this option will stat o be the preferred method of
mmsuranee because 1s payouls are state contimgent. Thus, one can expect that
demand for liquid wealth as insurance will initially rise with wealth, but then fall
after some point.

3. Method of testing for precautionary responses to risk

To implement an empirical test for precautionary behavior, we must find a
measure of the income nsk facing the houschold. Here, we follow Carmroll and
Samwick (1997) in basing that measure on the estimated innovation errors from an
income process of the following form:

¥, =a+X B+e¢, (4)

where ¥, is the income of household 7 in time ¢, and X, is a vector of exogenous

vanables, The emor structure 15 assumed o be:

=Nty (5)

il

where ;15 a random individual component with mean zero and vanance ﬂqﬁ.

In the standard error component model, the errors are only correlated over tme
through the individual specific effect n;, e, the w5 are assumed to be indepen-
dent and wentically distributed. However, for 4 vanable like income, it 1s quite
possible that an unobserved shock m the cument period will affect the behavioral
relationship inat least the next penod o not further. The persistence in the ermors
of the income process over tme implies that simply using the vanance of the
estimated w5 as the meome uncertainty measure will understate the wtal income
rsk. In order to estimate precautionary savings, we need the vanance of an i.id
PIOCESS.

We assume instead that the random variable v, is an AR(1) process:

¥

- Pi"'u— 1 + E!:Ij.' {6]

where p (with | pl < 1) is the serial correlation coefficient and w;, i 2 random
iid. emmor with mean zero and variance . lgnoring the seral corelation will
still give consistent estimates of the regression coefficients, but the standard errors
will be biased, which will bias our estimate for income uncertainty. Appendix A
discusses our method of estimating p. The explanatory variables are assumed Lo
be orthogonal to o, and ., 1e.:

E{ X.‘r.'ﬂj:] =E{ lea IZIJ“:I =E{TIIJI':UJ'] =10 {.?]
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Having estimated Eq. (4), we construct a measure of household-specific income
uncertainty as the varance of the estimated innovation errors in Eq. (6):

7
a2 — 2
ﬂ"_,'=E(l1.|“_l]J:| J’IIT (H}
i=1
We also measure houschold permanent income by:
7
n¥P= ¥ ¥ /T (9)
=1

where ¥, is the predicted income for household 7 at date 1.°
To test for portfolio effects of income risk, we estimale an equation of the
form:

Sy = Zym+ ynk? + 6] 82, /97| + ¢, (10)

where S, is the share of total wealth held in unproductive liquid form (we call this
the “liquid wealth share™), Z;, s a vector of exogenous variables (in terms of the
theoretical model above, § =M /(K + M ). If houscholds hold higher shares of
their wealth in liguid form when they face higher risk, then 8 will be positive.
Notice that in testing for precantionary wealth, we control for permanent income
and other household characteristics that influence demand for liguid assets, such as
for ransaction purposes, or via effects on utility or production functions. We adopt
the same specification as Eg. (10) for other behavioral responses to risk, as
discussed in the Section 1.

The houschold mcome variable 15 undoubtedly measured with error. The
estimated coefficient on the income risk varable in Eq. (10) will be unaffected
under two assumptions on the income measurement error. Suppose that the true
income varable is given by InY, = In¥;, + u;, where g; is the time-invariant
individual specilic measurement emor in income, which s uncorrelated with the
other regressors in the model. Under this assumption, the model is:

InY,=a+X, B+n+p +w, (11)
This leaves the error term v, unchanged, so our measure of nsk 1s also
unchanged. Alternatively, suppose the measurement emror 15 an independent and
identically distributed random vanable, that s, InY,| = Ink¥, + ¥, where y, ~
11, af], then the income regression is:

hﬂa=ﬂ+leaﬁ+m+.x”+i‘"ja {12}

* Carroll (1997} and Camoll and Samwick (1997) have decomposed total income risk into house-
hold-specific permanent and transient components. We choose not to do this decomposition because we
have only six ohservations per household o estimate the two pammeters.
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The estimated income shock residual 15y, + v, and the income nsk vanable 1s
now given by:

62=Y(w,~@)/T+a} (13)

The presence of an ii.d measurement error in income adds a constant {ETXE:I to the
income risk measure of all houscholds. This will not affect the estimated coeffi-
cients on income risk in our regressions for portfolio and other behavioral
IS PONSes.

There may also be heteroskedasticity across houscholds in the distnbution of
omitted meome determinants known o the houschold. This will mean that our risk
measure includes both the true risk and the variance in omitted vanables, On the
one hand, the error in measured risk will attenoate its regression coefficient; on the
other hand, since the emor 15 known to the houwschold, there will also be an
endogeneity bias. The two sources of bias will work in the opposite direction as
long as known income vadability has the same direction of effect on behavior as
does nsk. Indeed. it can be readily shown that the two sources of bias in an OLS
estimate will cancel out exacty in the special case in which the variance in the
(known) omitted variables s uncomelated (across houscholds) with the true
measure of risk and the two have the same effect on behavior. However, the latler
condition seems unlikely to hold, so we cannot ruke out bias due o heteroskedas-
Licity.

One could estimate Eq. (10) using a standard random effects estimator, as in
Kazarosian (1997)." However, it is likely that extreme values are present in wealth
data making the error distribution heavy tailed. We use, instead, least absolute
deviation (LAD) procedures that are less semsitive o extreme values.'" Our
estimaling equation 1s:

Sj.' = anlﬁ{"gﬂ]zja ,ﬁ]",ﬁ"]i_) + cu‘.vj.' {14}
where
Quunlﬁ{ﬂ_;‘ Z, ’F.:F!f?'ji-} =Z,m; + ’J"'.sln:l::j]1 + Hﬁ[ &j._j».--"fﬂﬂl (15)

which is the dth conditional quantile of 5, given the explanatory varables. The
LAD estimator is asymptotically normal, facilitating standard asymptotic inference

" There is the question of whether the risk varables are prxying for unobserved household speci fic
fixed effects. keally, one would have liked to test for fixed effects but, in our case, the vanables of
interest are all time-invarant (the sk and the permanent income measures), which are not identified
under a fined-effects specification. However, the wealth regression is sufficiently well specified at both
household and geography levels to give us some confidence that the risk variables are not substitting
fior unohserved household hetemgeneity.

" See Buchinsky (1998} for a survey on quantile regression methods,
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procedures. The standard errors of the parameter estimates are calculated using
boatstrapping techniques and so are robust 1o any general kind of heteroskedastic-
ity that may be present. We test whether the emors from a random-effects
estimation are non-nommal. IF the null hypothesis of the errors being normally
distributed is rejected, we estimate Eq. (10) using quantile regression methods. We
also test for heterogeneity in wealth-holding behavior by stratifying Eq. (10) by
INCOme group.

4. Data

We use panel data formed from the Rural Household Surveys (RHS) of China’s
State Statistical Burean. We use a sample of 6108 houscholds over the 6-year
period 1985-1990 from four contiguous provinces in southem China, namely
Guangdong, Guangxi, Guizhou and Yunnan, The latter three provinees make up
one of the poorest regions in China, while Guangdong is a relatively prosperous
coastal provinee. Financial intermediation in rural areas is also better developed in
Guangdong, as is evident in our data, from the fact that the sample mean of
deposits per capita in Guangdong is about four times higher than in the rest of the
sample.!! The differences between Guangdong and the other three provinees in
these and other mespects are so marked that oar ests will often separate oul
Guangdong.

The RHS is a well-designed and executed budget survey of a random sample of
households drawn from a sample frame spanning rural China (including small-
medium towns)and with unusual effort made to reduce non-sampling errors.'?
Sampled households keep a daily record of all transactions, as well as log books
on producton. Interviewing assistants visit each sampled household every 2 weeks
to check on ther progress and collect the data. Checks are made at the county
statistical office, with return visits o the households when necessary. The house-
hold data are collated with geographic data at the village, county and the province
levels."® All nominal values have been normalized by 1985 prices.

The computerized data are annual. So, we cannot identify inlra-year income
rsk. In a rural economy, one naturally expects there o be seasonality, and (less
obviously, but arguably) the extent of rsk this induces will vary from place 1o

" Mean depaosits in 1990 prices are 77.2 yuan per capita in Guangdong versus 21.0, 3 and 303 in
Guangi, Guixhou and Yunnan, respectively.

" Chen and Ravallion (1996} describe how the survey was done.

™ See Jalan and Ravallion (1995} for details on the geogmphic data.
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place. With these data, however, we cannol assess whether there is a precautionary
savings response o seasonal meome risk. '

The income vanable includes imputed values for in-kind income from vanous
sources (houschold production, which includes farming, forestry, animal hus-
bandry, handicrafis, ete.). It does not include bormowings from (or loans to)
informal and /or formal sources.

For the reasons discussed in Section 1, we define wealth as the sum of cash in
hand, grain stock, deposits, value of productive farm assets, housing matenals and
consumer durables, but we exclude land. “Unproductive liquid wealth™ is defined
as cash-in-hand and grain holdings of the household. Treating grain as unproduc-
tive is questionable if its price is increasing over time, sufficient 1o cover storage
cost.'® In this period and region, the relative price of grain was quite stable from
year-to-year.'® However, some grain could well have been held in anticipation of
seasonal price changes, on which we do not have data.

We test for effects of rsk on school enrollment rates. We consider the number
of students between the ages 6-17 and 12-17 years as ratios of the comesponding
numbers of children in those age groups. We are unable o identify primary and
sccondary school enmollment rmtes at the household level because we do not know
the level at which the students are enrolled; we only have information on their age
and whether they are students or not.'”” Since we do not have data on days of
school attendance, we cannot identify any risk effects on the daily attendance rate
conditional on enrollment.

We also test for risk effects on the temporary out migration of family labor.
This is a potentially imporant route out of poverty in this setting, although
historically labor mobility has been highly restricted in China. Our measure of
temporary out migration is the “labor export matio”, defined as the proportion of
adult houschold members (over 18) who are working out of the township (a local
administrative unit compnsing many villages) for up to 6 months of the last year
(in which case. they are still counted as part of the houschold in the RHS).

There 15 a concern about the possible endogeneity of the meome nsk measure
in our regressions for the labor export ratio. Our regressions already include a
number of the likely non-risk determinants of out migration. However, 1if some

" [t cannet he presumed that there will be such a response. Using sub-annual data for semi-arid areas
of India, Chaudhuri and Paxson (1993} find no evidence that consumption is affected by seasonal
income changes, as distinet from anmual changes that do have a significant effect.

" Some of the food grain stock is also productive as future seeds, but this is likely 10 be 2 small
propartion.

" Tuking a simple avernge over the four provinces, the median selling price of gmin in the data set in
1985 prices (deflated by the rural CPL} was (.36 yuan per kg in 1985, (.38 in 1986, 039 in 1987, (.40
in 1985 and 1989 and 038 in 1990 (hased on Chen and Ravallion, 1996).

7 Our samples for the schooling regressions are estricted to howscholds with children in the relevant
age groups.
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omitted vanable results in a worker leaving wemporarly, then imcome will fall and
this will increase the value of ow risk measure based on the varance of the
residuals in the income regression. We will return o this possibility when
interpreting our results.

In estimating Eq. (4), the vector X, includes age and age” of the household
head, household composition, education levels of the household members, occupa-
tional dummy variables, both on their own and intemacted with age, land holding
and its squared value, geographic variables including features of the topography of
the communities in which the household resides (say, whether or not the village is
in the plains, or hills, or the coastal area, whether it is a minonty area, ete.), as
well as socio-economic charmeteristics of the county in which the village of the
houwschold is located in (for example, proportion of illiterates in the 15 populs-
tion in the county, the infant mortality rate, access 1o roads, ete.). A time trend is
also included in the model. Table 1 gives the income regression.

For identification of Eqg. (10), we follow Kararosian (1997) in excluding
occupation chareteristics, which are assumed to only affect wealth-holding behay-
ior through their effect on permanent income and the income dsk measure. Thus,
the vector £ includes all those variables in X except the occupation dummies and
their interactions with age. We test robustness 1o this identification assumption by
including the occupaton dummices in 2.

Our income nsk variable will clearly not capture all the nsks that matter o
houscholds i this setting. Given transaction costs, grain yield uncertainty may
well matter independently of its effect on income risk. Health risk is also likely to
have an independent effect. S0, we also include two other nsk variables, which are
observed in the data. The first 15 food gram yield sk measured by the variance of
the residuals in a regression of grain yield against the same set of vanables used in
the income regression. The second is a measure of medical risk, namely the
vanance of the msiduals from houschold expenditure on medicine, medical
articles, and medical treatment regressed on the same set of variables used in
explaining ncomes. In both cases, we also allow for serial comrelation of the
errors, similar to our measure of income nsk discussed in Section 3, and in both
cases, we normalize by the comesponding means.

Tuable 2 gives descriptive statistics. In additon to the overall sample means, we
give a regional breakdown between Guangdong and the other three provinees, and
we give a breakdown by gquintiles of howseholds mnked by predicted permanent
mmcome per person. Fig. 1 gives the empineal density functions for the hgud
wealth share and total wealth,

On average, 26.5% of (non-land) wealth is held as cash or grain'® The
proportion 15 lower in Guangdong than the other provinees, and Guangdong has a

" Productive assets acoounted for 16.5% of wealth, housing 44.5%, consumer dumbles 10.3%, and
deposits 2.2%.
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Table 1
Income regression

35

Explmatory vanahle Coefficient f-matio
Houschold size (log) — (L2733 —7.3600
Houschold size® (log) —(L049101 —4.2480
Cultivated land per capita (103134 212080
Cultivated Land per capita® — (L0061 — 140010
Age of household head (. 29680 BL.Z2400
Age? of household head — (LK E2 — 46,9470
Age” of household head (L0002 R2700
Whether farming is main occupation 335105 R
Whether industry is main occupation 314028 147190
Whether working in the govemment is the main occupation J4T023 6050
Propartion of preschool children in household —(1.349332 —Hr41490
Propartion of kids aged 6—11 years —iL.224498 — 118300
Propartion of kids aged 12-14 years — (L6445 — 249560
Propartion of kids aged 15-17 years (0.05507 27170
Proportion of illiterates in household L.07191 39900
Propartion of primary school educated in household 013976 Ba180
Propaortion of secondary school educated in househald (L.27382 14.8210
Plains {dummy } (.15825 177020
Hills {dummy) (L0765 14 10.&100
Coust {dummy} (L7333 39940
Minority area {dummy) — (L0355 —4.7330)
Revolutionary hase aren (dummy}) —(L0XT1 — 1.6550
Border area (dummy ) — (L0063 — (L8]
Medical personnel per capita in county 001189 12,6010
Cultivated area which is irmgated (.24761 111330
Cultivated area on which fertilizer is used 037616 13,8290
Roads per capita in county L0001 BATa0
Infant martality rate in county —{LKIT5 —2.53490
itertes in 157 population — 0044 =370
Time trend — (L1594 — 99310
Constant 046976 24610
#? 06848

The model is estimuted using mndom effects panel datn techniques, with a serially dependent emor
term. The modified Durbin—Watson statistic for the income regression underlying the estimate of the
income risk vanable is L6487 and the first-order senal correlation ooefficient is (L3686, The model
also includes interctions between the occupation, age, age®, age’. All the variables in the model have
been transtormed accomding to the Prais—Winsten transformation to correct for first-order serial

cormelation,

narrower dispersion of liquid wealth shares (Fg. 1) Guangdong also has higher
mean wealth and lower mean income risk by our measure (Table 2). I is unclear

whether these differences result from differences in the extent of both economic

and financial development, though it is a plavsible conjecture. Our estimates of

Eq. (100 will throw further light on this issue.



Tahle 2
Diescriptive statistics

Wariahle Full sample Stratified by region Stratified by estimated permanent income per person
Guangdong Ciuang i, Guizhou Bottom 2th —4iith 4ith—6iith flith—&iith Top
and Yunnan quintile percentile percentile percentile quintile

Liguid weal th share 0. 2649 0. 2304 (12746 012864 02776 02751 012625 02246
{cash and grain} ({1152} (145} .153) (.16} ({11512} (01500} (0. 146) (146}
Log of {(non-land} 6,530 H.9265 42013 58954 6.2768 fA4927 67462 T2498
wealth per capita (.77} ({L685) 0.672) (0.579) (1515} ((1.505) (0493} (0606}
School enrollment 1.5508 1.5613 (15478 (15218 1.5654 (15542 15615 15491
rate (0445} (0.442) {i1.445) (0423} (0430} (0.4449) (0452} (0407}
Income risk 02148 0. 1364 (L2360 13446 01.2428 02057 01591 01217
(X100} (0.240) {{.163) {0,253} ((L.315) (0257} (L2018} (L7 (0. 1401}
Yield risk 57.1207 449769 6l 5603 2E.6210 18,3074 352745 385520 T4.60013

(919.89) (355054 ) (112494} (113169} (1963.250) {165,250} (X23.0135) (527.503})
Medical risk 2014 164 428038 1406 3 92793 1 L84 18,544 2374 09149

(97.391) (1T8.840) (54.028) (30.172) (37.773) (T3287) (95714} (173.069)
Log predicted 549770 6. 308 SETAT 559 57T 59539 61473 H.5(K1
permanent (0.363) (0.324) {.302) ({140 (0057} (051 {065 (.224)
i ncome

Standard deviations are in parentheses.
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Fig. 1. Empincal densities for liquid wealth share and total wealth,

There s only a shight decrease in the hguid wealth share as permanent income
increases, The income risk measure (by contrast) falls steeply as permanent

income increases (Table 20

The behavior of the medical nsk measure in Table 2 makes us suspicious about
how good a measure this 15, The moch higher valoe in Guangdong 1s clearly not
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because the Guangdongese face higher medical nsk. Similarly, the higher values at
higher levels of permanent income are not because the health of richer people is
more uncertain, Our measure is probably picking up an income effect (even
though we have normalized the variance by mean medical spending). While we do
not think that a better measure 15 possible with the data available, these results
make us cautious in interpreting the results for the effects of health risk.

5. Resulis

It is evident from Fig. 1 that liguid wealth share has a highly skewed
distrbution, and that both it and log wealth are kurtotic. We computed skewness
and kurtosis measures for all our dependent variables and found that they are all
non-normal,' The case for using the more robust LAD estimator for these data is
thus compelling. For the labor export ratio, there is also a strong a priori case for a
non-nommal emror weem given the censonng. Out migraton of labor is rare in all but
one of the provinces, namely Guangdong; excluding this province, the average
proportion of adults out of the village on work was only 0.7%. However, in
Guangdong, the sample mean of the labor export ratio (proportion of adults
working outside the wwnship) was 5.8% (with a standard deviation of 14.6). So,
we confined that part of the analysis to Guangdong.

5.0, Determinants of the liguid wealth share

Our LAD estimates of Eqg. (10) are given in column 1 of Table 3. We find that
higher income uncerainty results in a higher share of wealth being held in
unproductive liquid forms. The regression coefficient on the income risk measure
mmplies that eliminating all such risk would redoce the percentage share of wealth
held as cash or grain by 0.66%, from 26.5% (Table 2) w 25.8%. So, while the
mcome nsk effect 1s highly significant, it 1 quantitatively small.

Recalling our concerns about the health nsk measure, and noting that both this
varable and the measure of farm yield risk are insignificant in our estimate of Eq.

" Far the full sample, the skewness and kunosis measures for the residuals from a random effects
regression of liquid weal th share on 2 were (LETE and 4 244, respectively and the associated chi-sguane
nommality test has a p-value of less than 00000 {under the mull of normality, the skewness measumne
should be zem and the kunosis measure 3). For the regression of log wealth per capita on £, they wene
— L2 and 11319, again strongly mzjecting normality. Similarly, for the school enrollment rate, the
skewness measure is —0517, the kurtosis mensure is 6.276, and the p-value of the chisguame
normality test is less than 00001, We get very similar patterns for the other categonizations analyzed in
the paper.
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(10} (column 1, Table 3), we also re-estimated the model dropping both the
medical nsk and farm yield risk. The results were quite similar 1o column 1 of
Table 3. The coefficient on income risk rose slightly, from 0.03089 1o 0.0320, and
wis still highly significant (rratio = 591). Other coefficients and their standard
errors were very similar to Table 3.

The results were similarly robust to adding the occupational variables to the test
equation, leaving the interaction effects as the only variables in X that are not in
Z. The coefficient on income nisk was then 00319 (fratio = 6.18); other coeffi-
cients and ther standard emors were affected little.

Aside from income risk, we find a number of other factors influencing portfolio
behavior. There is an inverted U relatonship between the higuid wealth share and
permanent income, with the predicted liguid wealth share peaking at a log
permanent income of 5.90, which is close to the mean (Table 2, last row). So, the
fact that the poor tend to hold a higher share of their wealth in liquid form (Table
2) is due to other factors correlated with income. Education is cleady one such
factor. It can be seen from Table 3 that there are strong effects of education (the
omitted proportion of houschold members with post-secondary schooling). Con-
sider two houscholds, one of which has only illiterute members, while everyone in
the other howsehold has secondary schooling, Otherwise, they are identical. Then,
our model predicts that the share of wealth held in unproductive liguid forms will
be 8.6 percentage points higher for the illiterate houschold. This difference dwards
the effect of eliminating all mcome nsk.

There is also a strong demographic effect on portfolio behavior. The liquid
wealth share falls as houschold size increases, up to a size of four, and rises after
that. There may well be scale economies in demand for hguid wealth up o some
point. Younger houscholds tend to hold more liguid wealth, possibly because they
are more disposed toward engaging in the emerging opportunities for mone y-based
market transactions i this setbing.

Some of the geographic effects are notable. The liquid wealth share 15 signifi-
cantly lower in the plains and coastal areas, and higher in the hills and mountains
(the latter being the lefi-out dummy variable). Farm productivity ends naturally 1o
be lower and more nisky in the hills and mountains. Similady, agncultural
development (as measured by irigation usage) results in significantly lower share
of wealth held in hguid form.

There 1s mome than one possible nterpretation of these geogrphic effects. They
can be interpreted as differences arising from external effects of agriculturl
development in an area on the returns to private investment™ The geographic
effects might well be picking up a precautionary wealth effect of covariate nsk;
the significantly higher share of wealth held in liguid forms in the mountains is
suggestive of covanate nsk. However, these effects might also reflect any effects

" Far a deeper malysis of such effects, see Jalan and Ravallion (1999h).



Table 3
Cuuantile regressions for wealth holding and school enrollment
Liguid rstatistic Laog of rstatistic School fstatistic School s tatistic
wealth wedlth enmllment raes enrollment rates
share per capita (617 yeam} (12-17 years)
Risk variables
Income risk {1000} (L0308 5064 01710 {406 — LN —{LA56 0.0305 19449
Yield risk ( > 1000} (.00 14 10155 (L0105 4.733 0.0045 04924 —0.0026 —11242
Medical risk { = 1000} — 004 — 1280 0.0210 (1592 — (LT — 139 —00ME — 1856
Chther varables
Permanent income {log) .50 7368 12441 L.304 1.2964 9.211 4172 2i6h
Permanent income® {log} —(0M32  —7760 (L08R 5715 —{L{E6h —R608  —00281 —1719
Household size (log ) —0.0317 —2215 — (L1059 —232] 02662 i 0,397 220
Household size {log ) 00124 2893 00189 1.317 — 0. 1267 —5358 —0.1758 —3591
Age of household head —0005s  —2032 — (LK -3 (L0160 1a23 0.ome 0y
Age® of household head { 3 100} (.01 36 2299 (L0037 1355 — (L0240 — 1138 00137 AR
Age’ of houschold head { = 100} 00010 —258 0.0003 1364 (.00 0638 —0.0002 — (194
Proportion of preschool kids 005492 f.151 —(1.2470 —ET779 —iL44340 —15610  —06087 —9572
in household
Proportion of kids 6—11 years (L0538 5807 —{L1576 —6.713 —i{1.6335 —28219 —0.7005 A B
in household
Proportion of kids 1214 years 00221 1975 — (L0893 — 3447 —.4897 -7 07124 — 190074
in household
Proportion of kids 15—17 years -9 —0453 — 00477 —1.599 —.9351 —38119  — L2886 — 40037
in household
Proportion of illiterates 0.0626 7547 — (L1051 —3 K78 —.6905 —22586 — L1323 —32235

in household
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Propartion of primary
school educated
Proportion of secondary
school educated
Cultivated land per capita
Cultivated land per capita®

Cieagraphic variables

Flains {dummy)

Hil ls {dummy}

Coast {dummy )}

Minarity area (dummy)
Revolutionary base area {dummy)
Border area (dummy}

Medical personnel per capita

Irri gation usage on cultivated area
Fertilizer usage on cultivated area
Raoads per capita { = 100}

Infant mortality rate

Iliterates in the 157

popul ation { < 10}

Time trend

Constant

(L0385

— {0233

(0x31
—(.0012

—(LO11E
(L0060
— L1476
— (L0
— L0245
(L1246
(Lo
—(L0426
(LOKE
(L00z1
(L0003
(LE7

(L0223
— L3246

0.137

—39a3

T.216
—2.057

— 34986
L33
—9.577
— 3089
— 3859
.76
3316
—6.792
1.782
6,332
3438
(1.734

43440
—6.iKa

— (10965

— (02

(UELE
— (61

00671
00516
—(inz
00392
—(L{284
— (L 14
— (L3
1.1554
— (L1355
— (L0096
(0024
— (02X

00105
20578

—4.18

—{1.350

11.628
—h. 164

T3
TRAD

— (1659
60.758
—1.543
—i.132
—34901
B340
—E.990
—4.070
10.355
—6.213

T006
3494

—.53%

—{1.370

— (L0250
(L0106

— (L0118
— (L0043
— (L0449
—(LONE
—2x
— (L1306
— (LO08
— (05497
— (L{15H]
— (L2

(LO0TT
—{LI7H)

— (LR
— 31338

— 25747

— 15244

—3.295
(0.270

—1.a2l
— {681
— (1408
-1
—2245
—-3170
— 1463
—3278
— 2045
— 3047

3956
— 256

—T7.760
— 0848

— {19399

— {17020

— L1260
(.00ar3

0.0014
—(L00E2
— (L1586

(L0013

L0295
—{451
—(L00LE
—(L06ST
—{L{E06

00017

(L0004
— 0002

— (L0138
0.0729

— 3503

— 24031

—1.72
03E

(.148
— 1.0
-2

.16

1.569
— 3940
— 2446
— 2467
—2i4a

1462

1363
—2ES58

— 5487
0.1
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of non-farm rural development on the ransactions demand for money. That is a
plausible mterpretation of why we find that ligher moad density resalts m a higher
share of wealth held in liquid form. There is a highly significant positive rend in
the ligquid wealth mtio. This might also reflect a rising transactions demand for
money balances, as the cconomy becomes more market oriented.

5.2, Effects of risk on wealth, schooling and out migration

The second column of Table 3 gives the regression for total wealth, Here, we
also find a significant effect of income risk, which accounts for 3.7% of total
wealth, So, there are two effects of sk, one through the portfolio effect {on the
liquid wealth share) and one through an effect on total wealth. Combining the two,
itis readily venfied from Tables 2 and 3 that meome risk accounts for about 6.8%
of liquid wealth {more precisely, the change in the log of liquid wealth if income
sk vanished is —0.0676). Roughly half of this (3.1%) is due to the portfolio
effect; the rest (3.7%) being due 1o the total wealth effect. A 6.8% reduction in
liguid wealth holding is equivalent o 13.4% of | year’s mean permanent income.
These results were also mobust o the specification changes discussed abowve.

It is not clear why we are finding an effect of income risk on total wealth. The
answer may be that some of the “non-liquid™ components of otal wealth also have
precautionary value. Within the village or nearby, a houschold might faidy readily
sell (or exchange for food grain) a productive asset such as a bullock.™ or even a
consumer durable such as a bicycle. However, most of these other wealth
components are cleady productive, so arguably any precautionary value they have
would not come at a cost Lo prospects of escaping povertly.

There is also a positive effect of grain yield risk on total wealth, though the
contribution of yield rsk is small, accounting for 0.06% of wealth. We find no
effects of either the grain yield risk or medical dsk on either the composition of
the portfolio or on total non-land wealth.

We find no effects of income nsk on school enrollments (column 3, Table 3).
Our dependent vanable may however be oo aggregated to reveal this effect;
possibly, if we had data on days of attendance, an effect might be found. In the
last column of Table 3, we give resulis for the enollment rate of the 12-17 age
group. Again, there is no sign that risk decreases schooling; indeed, the coefficient
on income risk 1s positive and significant at the 5% level.

Table 4 gives owr results for family labor export (recall that this regression is
only run for the Guangdong sample). For this regression, we used a censored-con-
ditional quantile estimator (Powell, 1984); we estimate this model at the 85%
quantile given that the dependent variable is so heavily censored (as discussed

*! O the role of livestock as insurance in poor ural economies, see Binswanger and Mclntine (1987,
Rosenzweig and Waolpin (1993), Dercon (1998} and Fafchamps et al, (1998)
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Table 4
Censored regression for out mi gration of labar

I-statistic
Risk variables
Income nsk { #1000} —(L1ET0 —4.2705
Yield risk {3 1000} —(L.01E9 =186
Medical risk {1000} 00472 1249
Cither varialles
Permanent income {log) 1.E5490 2020
Permanent incame* —0.1341 —1.895
Household size (logh (L7 86 (.532
Household size? 001 24 0316
Age of household head (L0062 0218
A._I;:J of houschold head (L0 (138
Age? of household head (LK — {449
Propartion of preschool kids in househaold 0313 — 3630
Proportion of kids 6—1 1 years in household — {12240 —3.3049
Propartion of kids 12-14 years in househaold (1LIN156 0077
Propartion of kids 15-17 in household L0144 0220
Propartion of illiterate members in household 0.1372 2613
Propartion of primary school educated in household 0153 2918
Proportion of secondary school educated in househald (13576 T.9ET
Cultivated land per capita —.30491 —E.603
Cultivate land per capita® 00549 5458
Plains {dummy } — (LA —-3.277
Hills {dummy} 0.0651 2645
Coust (dumimy) — ({452 —1.820
Revolutionary hase aren {dummy) — (L35 —2.590
Bonder area (dummmy } — (.02 —0.711
Medical personnel per capita in the county —0121 —4.0126
Cultivated area which is irfgated in the county 0.4019 4429
Cultivated area on which fertilizers are used —{1.5130 —5.174
Roads per capita in the county (L0001 1.707
Infant mortality in the county (L{K131 2289
Ilitertes in the 157 population in the county —(01E — 12588
Time trend (L0319 7.305
Constant — 64215 —207

The agbove mgmressions are for Guangdong province only. Censored conditional gquantile regression
methods have been used (conditional quantile at (L85} due t0 heavy censaring of the data.

above). We find a sizable negative effect of income risk on oul migration.
Eliminating all mcome nsk would increase the mean by 5.5% w 8.8%. Income
risk appears then to be an important impediment to the temporary oul migration of
labor. We find no effect of farm yield risk, but a small positive effect of our

measure of health risk.

As noted in Section 4, there i the possibility of a comelation between our

measure of income risk and the emor term in our regression for out migration. The
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correlation arises from omitted exogenous shocks that simultaneously result in out
migration and an unexpected change o imcome. This would impact an upward bias
in our estimate of the effect of income sk on migration. So, an unbiased estimate
would yield an even larger negative effect of risk on migration. While we cannot
correct for the bias, is likely direction strengthens our conclusion.

There are a number of other factors influencing out migrution, It is less likely in
younger families. It increases with average education in the family up o see-
ondary, but then falls. It is also higher for houscholds living in counties with a
better educated population, suggesting a spillover effect. It falls as land holding
increases up w a high level (the tuming point is at 2.82 mu per person, which is
almost three standard deviations above the mean of 1.00.) Migration is more likely
from the mountains than the plains, but more likely from the hills than the
mountains. Also, there 15 a strong positive trend.

5.3, Stratifications by permanent income and region

Table 5 gives the sratification of Eq. (10) by quintiles of permanent income.
We do not reproduce all the regression coefficients (though they are available on
request), but only those related to the three sk measures.

We find an inverted U relationship between income and the size of the portfolio
response Lo income risk. The significant effect of income nsk on the liquidity of
portiolios that is evident in the full sample does not hold among either the poorest

Table 5
Stratifications by permanent income and region

Income risk {7 L0} Yield nsk { = 1000} Medical nsk { = 11}

Dependent variable: ratio of liguid fo total wealth

Bottom quintile CLOLLE (1.139) 00329(2.116) — 00419 { — 0439}
Hth—4{th percentile (L0282 (3.050) 00013 (4622) 0.0795 (1.775)
4th—6iith percentile 00344 (3.287) 00371 (4.640) — 00420 — L9}
&th—Eiith percentile L0279 (1647} 00137 (2069) — (LA — S0k}
Top quintile 0.0073 (0.433) 00116(2435) 0.0253(2.607)
Ciungdong —0.0071 {—0.462) 00144 (2458) 00067 (0.403)
Guangxi, Guizhou, 0.0343 1p.754) 0003 (1 948) — (L0284 ( — 1.490)
Y unnan

Dependent variable: log of weal th per capita

Bottom quintile — (L0006 (=029} (1601 (2183} 0.5786(3.2606)
2th-4(th percentile 01599 (4.677) 00100 (2707} — (2708 ( — LR9E)
4ilth-6illth percentile 01033 (3.4 7) 00108 (0,160} —0.1067 (— 1.558)
ilth—80th percentile 0.26007 (4. 298) 00706 (4048} 01702 (2683)
Top quintile — 10625 (—0.748) 00538 (1.831) 00847 (1.234)
Guangdong 01,3045 {4 824) (000 T (0003} 0.0335(0.713)
Guangxi, Guizhou, (L1704 (9.569) 00034 (24407} (.0199 (0.266)

Y unnan

Mumbers in parentheses am -statistics.
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quintile, or the richest guintile. However, it is found among the middle three
qumtiles, peaking in the muddle quntile.

Low precautionary demand for liguid wealth by the relatively well off suggests
that they either have access to more efficient forms of insurance, or lower demand
for insurance generally. For the poor, low demand for this type of insurance could
reflect how costly it is to cumrent consumption, or it may reflect prospects for
extemal assistance in bad times.

The effect of income sk on total wealth also has an mverted U relationship
with permanent income (Table 5, lower panel). There is no significant effect for
cither the bottom guintile or the top quintile. So, we find no evidence that income
nsk keads the poorest quintile of houscholds w hold higher levels of wealth; the
effects we find for the sample as a whole are drven entirely by the ponfolio
behavior of middle income groups.

There is also evidence of an effect of grain yield risk on toial wealth holding
for the poorest two quintiles (as well as the aforementioned effect on the share
held as cash and grain). We also find evidence of an effect of the medical risk
varable for the poorest guintile (Table 3).

Table 5 also gives Eg. (10) separately for Guangdong versus the other three
provinces. We see that the income risk effect on the share of wealth held as cash
and grain does not hold in Guangdong, but does in the other provinees as a whole.
The risk effect on total wealth is found in both regions (lower two rows, Table 5),
and the size of this effect is stronger for Guangdong, Note, however, that our
measure of income risk is also lower on average in Guangdong (Table 2}, such
that the share of wtal wealth atributed o the precautionary motive s about the
same (4.2% in Guangdong and 4.0% in the other provinces). So, the key regional
difference is in the extent to which income risk s reflected in portfolio behavior,
The geographic difference in portfolio behavior in response o income risk is
consistent with the difference in the extent of financial market development
(Section 4).

6. Conclusions

We have swdied portfolio and other behavioral responses o idiosynceratic risk
in rural areas of southwest and southem China—a setting in which credit and
mmsuranee markets are poorly developed, and yet there 1s pervasive uncertainty
about future incomes and health. In keeping with past empinical work on precau-
tionary wealth, we extract g measure of income risk from a first-stage income
regression estimated on household panel data and then use this measure of sk as
a regressor in atlempting o explain liguid wealth holdings. We have extended past
me thods by allowing for senal dependence in income shocks and by using quantle
regression methods that will be more wobuost © the evident non-normality in the
data on ligquid wealth holdings. We have also tested for nsk effects on schooling
and migration.
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Our results suggest that wealth is held in unproductive liquid forms 1o protect
against idiosyneratic income nsk. However, the effect we get s small; even if all
income risk were eliminated, the mean share of wealth held in liguid forms would
fall only slightly, from 26.5% to 25.8%. We find that there is an inverted U
relationship between the precantionary wealth effect and permanent income, such
that neither the poorest quintile nor the richest appear to hold liguid wealth
because of income risk; it is the middle income groups that do so. We suspect that
the rich do not need o hold precautionary liquid wealth, and the poor cannot
afford 1o do so.

We find some evidence that liquid wealth is also beld as a precaution against
risk o food grain yields (independently of income rsk). We find no clear signs of
a precautionary response 1o health risk, though our measure (based on unexplained
fluctuations in medical spending) may be contaminated by income effects on
medical spending when sickness occurs.

Schooling and (hence) future incomes appear 1o be protected from both income
and health risk. However, greater uncertainty about incomes does appear o
constrain the temporary oul migration of Gamily labor, This effiect is sizable; inone
prowinee in our data set where there is some oul migration, ciminating income
risk would increase the proportion of the adults temporarly working out of the
local area from 6% to 10%. Our finding that income risk attenuates oul migration
sugpests that the prospects for risk diversification through migration are out-
weighed by other factors in this setting. A seemingly plausible explanation is that
mmcome nsk at home makes it more important to assure that the labor and land
inputs to the family fanm are secure, given that labor markets are thin and land s
subject to administrative re-allocation.
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Appendix A. Estimating the residual autoregression coellicient
We first test the null hypothesis that p= 0 using the Bhargava et al. (1982)
generalized Durbin-Watson statistic '[.ﬂ"”]. The test statistic is:

!

d,,=fi{ﬁ,-..—ﬁ,_._.f IPNT

f=ly=2 im=]y=]



I Jalan, M. Ravallion / fowrnal of Development Economics 66 {20011) 2349 47

Provided we reject the null that p = 0, we transform the usual AR(1) model into a
serially uncorrelated megression with independent observations using the Pras—
Winsten transformation. Thus, the transformed regression disturbances are:

e'=(L®Cle=(L®Cer)n+(Iy®8C)r

where ep 18 a T wvector of ones, n' = {ﬂ,,ﬂz, P L, and »' =
(o) sy oo Whgs o oo ¥yr). The € matrix is given by:
(1-p17 00 .. 0 0 0
-p oy wm 0 0 0
C=
0 0 0 .. =p 10
0 o o0 .. ] -p 1

We get an estimate of p using the relationship p, = 1 —d,/2 and the fact that:**
(1-p)T-1)
1+p  2p(1-p")
+
l=p  T(1-p)

E(p;)=1-

which can be solved by standard nonlinear numerical methods.
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