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THE INTERRELATIONSHIP BETWEEN PARENTS" INVESTMENT

IN CHILDREN'S HEALTH AND EDUCATION: THEORETICAL AND EMPIRICAL NOTES

Dov Chernichbvsky

Ben Gurion University, Israel

T. Introduction

The effect of child health an& mortality on parenﬁé' desire to have -
children has been extensively discussed in demographic and.related economic
liﬁerature, such as, for example, Q'Hara 1970, Little or no thebretical or
quantitative.information is available about how parents' incentive to educate
their children may relate to children's health, pafticularly in developing
areas where even primary education is_not universal and children's health

is still precarious.

This short paper Geals with the effect of child heélth on parents'
desire to_éllocaté resources toward the education of their children. The
paper consists of two parts. In the first, which is théoretical, some
elements of the economic theory of uncertainty are applied.to the subject.
It is posited that the higher children's health status, the greater is the
parents' desire to educate their offspring. Furthermore, parents who wish
to have better educated children will also attempt to providé better ﬁealth

care for them. In the second, empirical part, these hypotheses are tested




by applying regression analysis to houschold survey data of a village in

India.

II. Investment in Children: A Theoretical Note

For analytical purposes, we assume that parents make decisions con- _

- cexrning theif children in a twaperiod "risherian™ framework. During the
first period parents give birth to, raise, and educate their offspring while
subject to a variety of biological and economic constraints. During the
second period, parents expect to benefit, both psychologically and otherwise

from their grown children.l

Formally, we express the parents' expected utility function by
U = EU(Cl,Cz,S) - : | (1)

where C, and C, are two deterministic consumption flows corresponding to the
first and second periodé. S is a stocha;tic pa:améter denotipé the éervices
children are expected tp render to théir parents during the second period.
Parents are assumed to be risk averse and to have decreasing temporal risk

. , 2 ' ; . : :
aversion with respect to S. These assumptions imply that between any two

situtations which bring about a particular change in expected benefits from

For relevant discussions, see Willis (1973}, Neher (1971), and Chernichov-
sky (1982).

This follows the definition of risk by M. Rothchild and J.H. Stiglitz (1970:226)
that an asset y is more risky than x -- both having the same expected value --
if EU (x) > EU (y}.




children, or in the value of S, the situation bringing about a higher
corresponding change in variance of 8 is least desired, Alternatively,
pérents shouid be willing to sacrifice reéources_for the sake of obtaining
a higher degree of certainty concerning their expectations from their

ch':i.ldren.l

The distribution of benefits from children,.or of 8, is assumed to be
determined by three paraméters; the number of.éhildren parents have, N, each
child's probability.of reaching maturitf, Pj(j = 1,,.N) aﬁd-the anticipated

.benefits from gach surviying chi}d, Qj,.whiCh.afe considered to be a direct

: . : .2
and positive function of the child's level of education.

The parameters Cl' C2 and S.are assumed to exhaust parents' lifetime
wealth and parents aré assumed to behave in such a way as to maximize their
expected utility. Pa;ents will thus determine the levels of the three
.parameters by equating the marginal expected utilities per unit of expenditure;

in terms, for example, of Cl’

. A. Sandmo (1970), J. Dreze and F. Modgliani - (1972) of the class of
utility functions satisfying this assumption, the quadratic one, with
respect te S, is ruled out because that particilar function may imply
increasing risk aversion with respect to wealth. This implication
is not regarded as too realistic. See J.W. Pratt (1964).

2

EBducation is defined hére in the broad sense. It may include, in
addition to formal education, non formal education such as home and
farm on-the~job training as well as instillment of ethical values in
“children. @ can alsc be increased by other assets; this case, however,
is not considered explicitly in the discussion because these assets are
not embodied in children and the parents do not stand to lose them with
child mortality. For a discussion of investment in child "quality"

or human capital vs. other investment opportunities, see W. Bush (1973).




If parents assign a priori egual survival probabilities to each of
their children, Pi = Pj = P , parents who have N children will expect the
number of survivors (SR} to be

E(SR) = NP. : (2)
The variance of that number is

VAR (SR} = NP (1 - P), ' (3)

R .
as VAR (P) = P(1 - P). Consequently, the level of expected services from

children is

E(S) = QPN (4)

and the corresponding variance is

VAR (S) = Q°NP (L - P). ' ' - (5)
1 In the more general case when Pi # P, and survival probabilities are
interdepéndent; ]
E (SR) = PN
o - 1
‘ B i
where 8 NPi
and : VAR(SR)::EP (1~ P+ E :>:COV(SR,SR)
. 1

iAL 1 £

when children's survival probabilities are lnterdependent, in any glven house-
hold, we can assume COV (SR P SR } > 0.




The discussion concentrates now on the optimal composition of S which

parents can affect through fertility behavior and investment in children's
education with children's health as given, in_the special éase; and inveatment
in child health as well as in the general case. Parents can thus affect the
distribution of S by changing P and Q == when N 2 1 -~ and by changing N;
thereby parents determine the expected level of benefits from children as

well as the risk involved in obtaining these benefits.

The behavioral implications concerning the composition of S are based on
. the differential effects each of the three arguments has on S. Differen-
tiating expressions (4) and (5) with resﬁect of each parameter indicates the
particular effects N, P, and © have on tha distribuﬁion of expected services
from children. An increase in either N, by fertility behavior, or in Q, by
investment in education, leads to aa increasa both of the mean and the
variance of S. However, an increase in Q brings about an increase in the
variance of expected benefits that_is mbra than proportionate compared with
the increase in the expected benefits, while an increase in N brings about
equiproportional changes in the'maan and the variance.l Hence, an increment
in expected benefirs through more children is lass risky than through better
education to given number of children. This argument is consistent with the
" intuition suggesting that for any_given survival'probability, the expected
real loss to parents is higher when a few children are better educated than

when parents have more but less educated children.2 This loss is even higher

1 See mathematical annex. The ratio between the mean and the variance does
not change in the case of a .change in N. It falls when Q is increased.
Note, however, that the discussion does not necessarily imply a Mean-Variance
analysis. We just assume that parents. remain indifferent. to prospects which
increase the mean and the variance by the same factor.

2

The popular equivalent of this notion is the risk associated with putting
"all the eggs in one basket".




when parents have more than one child, and the children's probabilities or

survival are interdependent (when cov (SRj, SRi) ~» 0)}. It is noteworthy
that the particular risk associated with higher levels of education falls

‘as survival probabilities rise.

The more general case entéils.the possibility . that iﬁ addition to their
ability to affect N and Q parents can also influence P, #ne effect on in-
creasing a child's probability to survive by enhancing his health increases
the expected value of S and reduces its variance, whenever P 2 5.1 _This
particular effect is compounded when the health of one child affecfs that of
his siblings, as would be the case of contagious diseases. Thué, inveétment

in child health, or a decrease in child mortality probébilities,-has a unique

effect on the expected benefits frdm children,

Optimal behavior, which implies obtaining as much expected utility as

on all prospects, requires the marginal

possible from expenditures of Cl

- expected utility from any of the parameters comprising § per unit of costs,

or C. forgone, to be equal., This means that the shadow prices

1
a3 : : . s .
(-——==1.; 1= N,P,Q) of the prospects must differ because an increase in
ac,
1
1

See annex, Section 3. The assumption of an endowed P> 0.5 is realistic,
Bounds on the probabilities of the parents in India, for example, to
benefit from children can be established based on the following assumptions: -
(a) fathers' prime fertility years are between 20-35 years of age; (b} a
parent (father) expects to start benefiting from children at about age 45;
(c) a child (son) is out of school at age 15. Assuming that their proba-
bilities to survive are independent, the joint prcbability of the father
reaching age 45 (fxom 20) and the elder son reaching 25 is .6396. For '
having a child at age 35, the joint probability of the son reaching 15

and the fathbr age 50 is .6205. The joint probabilities of at least ome
of the parents surviving with the child are even higher. These probabili-
ties are computed according to life tables for males from Saxesna (1971).




E(S) through @ coincides with a smaller increment in expected utility than

the same increase in E(S) through N or P. That is, raising E(S) through
Q must carry a Iower shadow price than does an increase through N or P.

Following this argument, the relationship among the prices should be:
HQ<HN<HP' _ (6)

. must correspond

Namely, theﬂmarginai costs of each prospect in terms of C1

to the marginal gain in expected utility.l

This ranking of shadow prices (given ratios that do not imply a corner
sdmmmimH%tthemmeWMMeﬁmuwim%mmminmmm

and education as two complementary prospects. That is,

II.. = &Il

N (- w) I | (7)

Q
where a is the share of a given gain. in E(S) attributed to Q. Thus, at the
intensive margins -- per child —-.parents will invest in both forms of human
capital up to the point where thé gain in eépected utility is équal té that
of having an additional child. This implies first that investment in health
and education afe complementary and second thét investment in a child's
health and education continues up to thé equality point in relationship (7)

which defines optimal investment in human capital pexr child.

Hence, in areas of high child mortality, especially where contagious

diseases affect mortality, one can expect parents to be reluctant to educate

1 . e . . .
~ Technically, this is required to avoid a so-called corner solution.




their children. Rather, parents will opt for a given level of expected

benefits from their children through higher fertility rates. On the other
hand, as the probability of c¢hild survival increases, we can expect that
parents will lower fertility and opt for more education for each child.,

' . \ . . , 1
This proposition differs from most others dealing with "child gquality?.

This framework is also useful when discussing effects of parents'
income or wealth on investment in children's health aﬁd educétion. Employ-
ing the realistic assumption of decreasing risk-aversion with respect to
wealth along with the proposition that educatioﬂ is the relatively "risky"
asset in our "portfolio", one can hypothesize that relatively wealthier
parents may opt for relatively riskier'investments. All other things being
equal, they will invest more than lower income pérents'will in their

children's. education.

III. The Effect of Child Mortality on Schooling: An Empirical Note

The data for this discussion were obtained from a cross-sectiocnal
household survey carried out during 1967-68 in the village of Ankodia, in
fhe Indian state of Gujarat (Patel 1970). Between the 161 village house-
holds on which economic and démographic data were gathered, 324 children |
between the ages 6 and 14, the compulsory schoo;ing_ages in India, were

reported. As children in this village attended school irregularly, these

1 See Willis (1973), Becker (1973) and DeTray (1973}.




data provided the opportunity to test the hypothesis that child mortality,

used here as a proxy for child's health status, has a negative effect on

parents' willingness to educate their children.

An indéx defining the househpld's investment in children's schooling
was developed on the basis of children;s age and sex distribution with the
village's age and sex specific schooling norms (Chernichovsky, 1977).1
This index was used as a dependent variable in a linear ;egression esti-
_mated by ordinary least squares. The parents' attiﬁude téward child
mortality was approximated by the ratio of the number of children who had '
died in the family to the number e&ei borﬁ. This ratio wés used as an
independent variable along with household income, parents' education, and

father's occupation, civil servant or otherwise. The estimated coefficients

are reported in Table 1.

Table 1., Regression Coefficients,
Household Education Index as a Deépendent Variable

(t statistics in parentheses)

Constant Household Father's Mother Father Ratio: of R F
: Income Schooling Literate Civil Children
{In (Yrs.) (=1) Servant who died
Rupees) _ (=1} to No. born

0.81902 0.00003 0.04932 0.22637 . 0,54790 ~0.49033 0.28 13.49
{2.796) (2.242) (2.094) (3.755) (-2.118)

The index defines a household's investment in children's education as the
ratioc between the actual level of schooling of school-age children, and the
predicted level given children's age and sex distribution that is based on
the community's schooling experience, -




=10~

When controlling for household income, parents' education, and the
father being a éivil sexvant, the household's child mortality ratio has a
stastically significant_negative effect on the parents' investment in
their children's primary schooling. Hence, within socioceconomic strata
identified by vaiiébles that presumably_determiné school-related abilities
and.tastes for schooling, households that experienced more child mortality
appear to provide less education for their living children. Unfortunately,
we cannot determine whether the measuﬁed effecﬁ of mortality on schooling
is only behavioral as bostulated here; poor health leads to a lack of
cbncentration, absenteeism and drcpping éut, and thus may affect schodling
in some other ways than through parents’ motivation. However, the fact that-
thé.household's socioeconomic characteristics are controlled for and that
we account for the effect of children who died on the schooling of those

surviving, lends more weight to the major hypothesis postulated in this paper.

The income coefficient is also of interest in the context of this
discussion. One cannot refute the hypothesis that wealthier parents,

ceteris paribus, are less risk averse than less wealthy parents, and therefore

invest more in their children's education, although they may incur a higher

loss in case of child death.

In summaiy, the theoretical and empirical notes comprising this paper

" suggest that while contrélling for other factors, iﬁproVements in childfeﬁ's
health status which thereby enhance parents' attitudes toward their children's
chances of reaching maturity, may offer another means of incréasing the

demand for schooling.
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Mathematical Annex

The following statistics are used according to the definitions in the text.

E(S) = QPN ' (1)
VAR(S) = Q°NP (1-P). - | | (2)
My(S) = E(S) _ 1

VAR (8)  0f{1-P)

. I. A change in the number of children, N, has the following effects:

AELS)  _ o :
=5 of > o (3)
JVAR(S) _ 2 _
“ 3N QP (1-P) > © | _ @)
IMvs) .
E

IT. A change in child "quality", or a child's education, Q, has the following

effects:

dE(S)
a2

JVAR(S)

= PN » O ' (5)

‘= 20NP (1-P) D> O ' (6)

gmv(sy _ _ _1
39 Q2(1-P)

<

ITI. A change in P!

dE(S)
QP

dvAR(S) _ 2 _ >0
e LT

<0

QN > O ' (7)

§

(8)

oo
v oiIA
o000

LMV (S) = 1
oOF [Q(l—

Pﬂz > 0 ' (2)
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