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Ahstract

Conventionally, measurement of cost of children by iso-prop method [Int. Stat. Inst.
Anal. 9 (1895} 1] involves equating bud get share on foed of the two households compared.
In this paper we use an alternative necessary commaodity, viz., adult good (as suggested by
Blackorby and Donaldson [ The Measurement of Household Welfare, Cambridge University
Press, Cambridge (1994)]) in place of foed and measure the relative cost of a ohild using
iso-prop method in a single equation framework as well as in a demand system framework.
The demand system, proposed herein, is a rank-two Quadratic Logarithmic (QL) system.
Household level consumption expenditure data for the rural sector of Maharashira, India,
are used in this study. The results indicate that the nature of the commaodity along with
the effect of children on consumption of that particular commaodity, plays a major role in
determining child cost.

JEL classification: D12, 113116
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1. Introduction

Children are not bom with cash supplements. However, they must be fed,
clothed, and therefore, parents have o adjust their expenditure pattern in order
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to meet this extra burden. This adjustment is a measure of the cost of chifdren
which is an issue of central importance in policy related maters like poverty,
income distribution, income-maintenance programs, child benefit programs, ete.
The guestion of *what is the cost of a child? is related o the issue of welfare
preservation query, viz., ‘how much meome does it take 1o preserve the prechild
standard of living?

The relative cost of children index is given by the mtio of the expenditure of
a compared houschold (with children) to that of a childless reference house hold
having the same utility level. This cost is equivalent to the general equivalence
seale. In this paper we adopt a utility-based demand system approach Lo est-
mate the relative cost of children index which is exact, i.e., independent of the
unobservable utility level.! We also estimate the child cost in a single equation
framework.

To measure the relative cost we use the well-known 1so-prop method, which
wias onginated by Engel (1895). This method looks at the expenditure share on
a subset of commaodities, often chosen 0 be necessities (Engel, 1895, chose the
commodity Lo be food). The expenditure share is assumed o be inversely related 1o
the welfare level of the household and households are considered o be at the same
welfare level whenever these shares are equal. The cost of a chifd is measured by
the amount of compensation that is required o be paid o the parents 1o restore
this share to its prenatal level.

There are several theoretical and structural problems in the caleulation and
inerpretation of eguivalence scales. Pollak and Wales (1979) are the first ones
who recognised one of the fundamental problems of identification of equivalence
scale. They argued that welfare comparison across households require uncondi-
tional eguivalence scales which 1s based on a household’s decision on having
children, treated endogenously. But what the raditional budget data allow us 1o
calculate is the conditional equivalence scales. This question of identifiability of
houschold eguivalence scale has been addressed by Muellbaver (1974, Deaton and
Muellbaver (1986), Fisher (1987), Lewbel (1989), Deaton, Rmz-Castllo, and
Thomas (1989), Blundell and Lewbel (1991), Dickens, Fry, and Pashardes (1993)
and Blackorby and Donaldson (1994). The problem of identifiability of equiv-
alence scale is also associated with the data set and functional specification.
Eguivalence scales can not be recovered from demand behaviowr in o single
cross-section study in case of a rank-rwe demand system, with budget shares linear
in log-expenditwre (such as the AIDS or the Translog demand system) ( Blackorby
& Donaldson, 1994; Muellbaver, 1974; Pashardes, 1995; Phipps, 1998). Introduc-
tion of price variation also cannot solve this problem due o limited covariance
between prices and demographic charactenstics in a rank-two demand system
(Dickens et al., 1993; Ray, 1983). Deaton el al. (1989) suggested parmameter
restnetion such as Demographic Separvability (DS) as a remedial measure. On

! The *independent of utility level” pmperty has been termed independent af base (IB) by Lewhel
{ 1989) and equivalence scale exactness (ESE) by Bluckorby and Donaldson { 1994 ),
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the other hand, 8 rank-three demand system or a rank-two model that allows for
non-linear log-expenditure effects on the budget share enables estimation of iden-
tfiable IB/ESE scales without the restriction of DS (Pashardes, 1995).

In this paper we propose arank-twe Quadratic Logarithmice (QL) system, that is
used for measurement of child cost. The formulation is based on: (i) an exploratory
analysis of the form of Engel curve using nonparameltric regression technigue ; and
{ii) the rank test of Lewbel (1991) and Gill and Lewbel (1992) (see Majumder
& Chakrabarty, 1998). The system is a member of the class of demand sys-
tems charactenised by Blackorby and Donaldson (1994), under which the relative
cost of children 15 exact and which permits estimation of the cost using iso-prop
method.

The paper is organised as follows: Section 2 deals with specification of the
model, Section 3 desenbes the data used in this analysis; Secuon 4 presents the
estimation results; and finally, Section 5 draws the conclusions.

2. Model specification
2. Theovetical background of the model

Blackorby and Donaldson (1994) provided closed fonm characterisation of the
utility function in terms of the expenditure/fcost function for the so-prop method.
They introduced two general classes of cost of children indices, one being the
relative cost of children index, which regards the cost as equal in percentage lerms
for all households. They also showed that the iso-prop method is related 1o the
refative index, but the two do not correspond exactly. In what follows, we briefly
discuss their characterisation.”

Suppose the preference of a household is represented by a utility function u =
gy, gg+. d) where gy is a vector of adult goods (or alternatively, necessities),
g+ 15 a vector of all other goods, d = (d%, d*) is the vector of demographic
characterstics with &°: vector describing the charactenstics of children and &:
vecetor of all other types of household characteristics.

Let Clu, pg. pe+, d) be the expenditure function that gives the minimum
expenditure necessary to attain utility level w at prices p = (pg. pe+ ) for a house-
hold with demographic characteristics d. Let &' bethe demographic characteristic
vector for the reference household which has no children. The relative cost of

2 Thisapproach of messurement of cost af children is new in the Indian context. Eguivalence scales
in a system framework have been estimated by Pashardes {19495 for UK family expenditure data and
by Lancaster and Bay (1998 for Austrlian data,

* In this paper we concentrte on the relarive cost of childmen index. The other cluss of index is the
absolite cost of children index, which is related to the Bothbarth | 1943 measune of child cost. The
Rothharth measure is given by the compensation which has to be paid to the parents to restore the level
of expenditure on adils goods to its prenatal level.
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children index 15 given by the mtio:
Clu, pg. pg+. d™, d")
C-{“ - Pgs Pet. dﬂr}

2.1}

for a children composition vector ¢, holding the reference utility level and price
level constant.

Blackorby and Donaldson ( 1994) showed that for this measure 1o be exact (that
is, independent of the wtility level which is unobservable), the expenditure function
must be of the form:

Clu, pg, pgr»d) = Clu, pg, pg+, d* VR(pg, pge, d™', d°), (2.2)

where Ripy. pe-. d", d°) is the relative cost of children and is homogeneous of
degree zero in all prices (pg. pe+).

The iso-prop method of measuring child cost is related o this relative index.
It looks at the expendimre share on some subset of commodities (often chosen
to be necessities such as food) and regards different types of households o be at
the same utility level whenever the shares are equal. Thus, the iso-prop method
requires that:
ZJ'H;,. pigilu, Pgs Pg*s 4%, d{}'

s Z;._:;n- pigilu, pg. pe d™)

Clu, pe, Pghd"'r.d"}l (2.3)

Clu., pg. pgr.d™)
where g represents a group of necessary items. Blackorby and Donaldson ( 1994)
showed that for (2.3) to hold the expenditure function must be of the form:

Clu, pg. pge.d) = Diu, pg, per . d“VFlu, pg. pee.d”. d*), (2.4)

where F is homogeneous of degree of zero in p,.

Blackorby and Donaldson noted that if Fiuw, pg, pes. d”,d") in (2.4) is inde-
pendent of w and R{pg, pe+. d™. d*) in (2.2) is homogencous of degree zem in
Prg. then combining (2.2) and (2.4) the exact relative cost of children index can
be estimated by iso-prop method {with a suitable choice of the commodity with
respect o which the cost will be measured) using the expenditure function of the
form:

Clu, pg. pge.d) = Clu, pg. pes . d"IR(py, pge. d™. d), (2.5)

where R() is homogeneous of degree zero in p, (and hence in pg-).
For the case of one item in group g, (2.3) reduces w:

C(u, pg, pg+.d) = Clu, pg, pg+. d” )R(pg+. d"", d*), (2.6)

where R() is homogeneous of degree zero in pg+ (see Browning, 1988, 1992),
Now, o work with a particular form of the expenditure function, we look at the
possible Engel curve forms that might be suitable for our data. The general form of
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budget share equation consistent with our eadier empirical findings based on non-
parametric regression (see Majumder & Chakmbarty, 1998)* can be represented
by:

w; = A (p)+ Bi(p)ln y + E; (p)ilny)*, (2.7)

where w; denotes budget share of ith commodity, v is the otal expenditure and
Az p), B p)and E;(p) are any differentiable function of prices. To determine the
rank of the demand system we performed the rank est of Lewbel (1991), and Gill
and Lewbel (1992). The results pointed o a rank-two system, ie., the rank of the
coefficient matrix with the ith row [A;{p) - Bi{ p) : E;j(p)] turned out to be two.
Banks, Blundell, and Lewbel (1997 ) have characterised the indirect utility function
for rank two systems, the resulting expenditure function of which is given by:

&
C{H, p} = {!{p}txp()m) s {28}

where v denotes utility level, a{p) is homogeneous of degree | in prices, b(p) is
homogeneous of degree zero in prices and A p) is a function of b p).

In what follows we combine the above results to formulate demand systems
mcorporatmg demographic variables whereby the relative cost of childen will
be independent of the utlity level and the cost may be estimated using iso-prop
method. The next subsection is devoted o formulation of such systems.

2.2, Proposed models

We consider one adult good (which has been found 1o be a necessary item in
Majumder & Chakrabarty, 1998) in group g and combining (2.6) and (2.8) we
propose the following formulation:

C(u, pg, P d®) = az(py, pge, d*)(e"Ps:Pp)/ Mpg.ppo)tlfinny
and

Ripg+. d”.,d) = a1(pg+. d”, d°). (2.9
Thus, (ayi-)-az(-)) comrespond 1o a( p) in (2.8). Keeping in mind our data structure,
we consider M children categories and K socialioccupational groups of popula-

tion. The social and demographic vanables augmented system i1s described by the
following particular form of ay(-), az(-). B{py, pe+) and h{pg, pg+).

ﬂl(ﬂgt. ﬂml, " ::I — c[“f 2 ﬂit’—g"{p" }'ﬁ.'1 ZJ'ER‘EJ' — ﬂ
ax(pg, pge. d*) = c‘“'*’”l’[mumm}%. Liegupesi = 1.

* This empirncal analysis has been performed on the same data set we shall be using here,
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whene

&
o, =14 Ewm{ﬂ‘i’_u —2) Dy,

k=1
and
o o b
4 il
5 =5 + 2.2 vadiDi
j=lk=
b(pg. pg+) = I—[ (pi)™. Z B =0, (2.10)
iegllg* iegllg*
and
0 for log-linear system of the
PIGLOG? class (rank 2).
hpg. per) = 2.11)

pbi pg. pe+)  for Quadratic Logarithmic (QL)
system (rank 2.

Here (d}5. —2) denotes the number of adults (nomalised).” as a childless 2-adults
household is considered as reference here. Dy denotes a dummy varable which
equals one when a household belongs to the particular occupation/social group
(&) and .ﬁ"'l_,r = 1,2, ..., M denotes the number of children in the age group
Jj. The parameter oy, relates to adult characteristics and takes the value 1 for the
reference houschold, v's relate o children characteristics that give the marginal
effect of children on the consumption pattemn and o is a linear function of adult
and children characteristics.
The corresponding budget share equations are given by:

v
Ai +Piln (—) for PIGLOG
e oy . \2 (2.12)
Aj +B;In ( ¥ ) + pB; In (;) for QL (rank 2)
aip) ai(pl
whene
Aijs & for adult good

& + & forother commodities’

* Price Independent Generalised Log-Linear System of Muel lhaver {1975, 1976).

“ A childless 2-adult household is considered as the reference household, for which the scale value
i5 1. The mumber of adult members in 2 household less two is used to measure the marginal effect of
additional adults in that househald.

7 It may be memtioned that since &; and & are alsoimvol ved in the expression of ai p), which enters
non-lineary in the system, these two are separately identi fiable.
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and

" &
Inaip)= Ewn{d’l'}} —2)Dy + ZZ v Dy
k=1 J=lk=1

+ Y &ilnp+ Y &lnp. (2.13)

ieg* iegllg®

Note that, in the absence of price variations the RH.S. of (2.13) equals:

I+ Zwu{d..-_ —2)D¢ + szd Dy,

i=lk=1

which can be interpreted as the logarithm of household general eguivalence scale.
The exact relative cost of children is given by®:

ﬂl{px dm‘ d: ,.—]I—[{p} (2.14)

Jl.'—.l.|

3. Data

The data used here are collected by the National Sample Survey (NSS) organ-
isation of India in the 38th round of their survey operation. The period covered is
January-December, 1983, We use the detailed consumption expenditure, demo-
graphic and socio-economic data for the rural sector of Maharashira. The choice
of the stte of Maharmshtra is determined solely by our access to NSS data. It
may, however, be noted that Maharashira is a fairly developed state in terms of a
maoderate level of health achievement ratio (next to Kerala, Punjab, Karnataka),
achievement ratio in school enrolment (mext o Kerala, Tamil Nadu, Himachal
Pradesh, ete.) (Dutta, Panda, & Wadhwa, 1994). Examination of the issue of child
cost in such a state is an interesting exercise by iself. Single-person houscholds
are excluded as their consumption pattem may not be comparable with that of the
restin the sample.

We consider the following five commodity groups: (1) cercals; (2) other food;
(3) adult goods (see Chakrabarty, 1995); (4) fuel and light; and (5) clothing (exclud-
ing adult clothing items).” Six regions in the state of Maharashira are considered.
They are: Coastal, Inland Westem, Inland Northem, Inland Central, Inland Easiem
and Eastern.'”

The four demographic categories considered here are the age-groups (-3 years,
610 years, 11-14 years and the adult-age groupof 15 years and above. Five occu-

* Mote that this formulation does not allow for economies of scale,
* The listof items included in each group are documented in Appendix A
W See Appendix B for a detailed description of the regions,
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pational groups (classified according 1o the occupational group of the household
head) are taken. They are: (a) self-employed in non-agricultural activity (NASE)
(3973 (b agricultural labourer (ALY (1875); (¢) other labourer (OL) (330); (d)
self-employed in agriculure ( ASE) ( 1868); and (e) other households fDH}f353}."
Smee in India the scheduled caste and scheduled tabe households are, in general,
cconomically backward, their pattern of consumption and attitudes wwards chil-
dren are likely to be different. Within the occupation groups, o separate out the
caste habit effect, we subdivide each occupation group into these two social classes
viZ., Scheduled caste and Scheduled tnbe combined (5C-5T) and OTHER. The
OTHER class consists of: (1) other Hindu; (1) other Muslim; and (i) other house-
holds which include neo-Buoddhists, Jains, Chnstans, ete., excluding 5C and 8T
from each religious community.

In order to estimate the demand system price vanability 15 introduced into the
system by considering unit values over the regions. !> The unir value for each indi-
vidual commuodity 15 obtained by dividing the expenditure by the quantty. In this
paper we adopt the procedure described in Yen and Roe ( 1989) for computing the
price indices for the commodity groups from the unit values. The procedure is de-
scribed briefly below. Allindividual wnit valiues are deflated by their corresponding
sample means o account for different measuring units. Then the price index for
each commodity group is taken 1o be the weighted sum of all deflated component
unit valuesin the group, weights being the expenditure shares. The assumptions we
make are: (1) the intra-regional price varnation s neghgible compared w the inter-
regional price variation for the six regions; and ( 2) the regional average of these in-
dices represent the price for the commodity group in that region. We may note here
that these price mdices serve only as a proxy. However, given the non-availability
of price data we consider this w be the closest substitute for the actual price data.

4. Resulls

Table | presents the parameter estimates of the QL (rank-two) model. The
parameters §;'s, &'s, Bi's and p turn out to be significant and the B;’s have the
expected signs. However, not all coefficients of the dummy variables are significant.
It may be observed that most of the coefficients increase with the increase in the
age of the children for all occupation and social classes, a pattern that seems
quite plavsible. Here, as the children charmeteristics are independent of the item
subscript, the dummies fail 1o capture the effect of children on the consumption
pattem of individual items.

Table 2 presents the estimates of expenditure elasticity (calculated at sample
averages) for the two social classes SC-5T and OTHER within the two major

' The figures in parentheses denote the respective sumple sizes,
2 0nly those poods which are consumed by a significant number of households and for which both
quantity and value are available are chosen.



Tahle 1
Estimates of parameters of QL {rank-two) demand system
Parumeter Witlue Parameter Walue Parameter Wilue
Beemal 254 (28400 Eeoreal 255{28.50) Premal — (48 (121.92)
Beibesfond A3 (10.05) [ S — Ala23.60) Bosbeefond 075(174.68)
L — e 2384) Eadubhood —03(14.71) p — 00244
B doubing =293 279.71)  Eopstiing S4(150.85)  Posking —H2{1102)
Occupationalisocial categories  Age group (years)

154* -5 a—110 11-14

Parumeter Witlue Parameter Witlue Parameter Wilue Parumeter  value
Household characteristics purameters
NASE - 0040wy 045 (160} vy AX060) vy A0 {0.85)
AL Wz A19{040) vy T2 em AXT20) v AS1(LO0)
oL Yo ASLI0OS)  wy TG LN s ATL(I05) vy 162 (1.50)
ASE - EILTS) vy 058 (1.20)  wy O56(095)  wy 44 (100)
OH Wis A2 s 041 22.25)  was O51{100) ws A19(1.25)
SC-5T Wi 9L ws AT 013w 257{095) ww AS10 L0
OTHER M7 A49(1.200 ViT A28 (0.85) Va7 A95(1.02) Vi7 249 (0.90)

Laog-likeli hood value for QL {mnk-tano) system: 30076.40. Figures in parentheses are the absolute -values.

& Normualised adults.

Q=0 (GNIZ) §7 Sulfapopy Aoijod Ji [owmop (A Sguaymi o) T dapumiog v

(iR
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Tahle 2
Expenditure elasticity for the QL (rank-two) demand system by occupational groups and social classes
within these occupational groups

Commaodity Expenditure elasticity”

Oecupation group AL Oocupation group ASE

SC-8T OTHER SC-8T OTHER
Cereals (L.8al (LES0 (LES3 (8349
Chher food 1.232 1.211 1.211 1.173
Adult good 0979 0979 04978 04978
Clothing (.23 0.150 (.287 (.282
Fuel and light (1.896 (LERS 0LET9 (0873

* Expenditure el asticity for QL {rank-two ) demand system = 1+ [, foy (1 4+ 2plniy/aip)).

occupation classes, viz., AL and ASE.!"? Cereals, fuel and light, clothing and
adult good tum out 1o be necessary goods and other food is a luxury good. The
occupational and social classes do not seem to have o much of an effect on the
vitlue of the expenditure elasticity.

Table 3 presents the relative cost of a child for different age-groups within the
household classifications using Engel’s method in a single-equation framework. '
In the first part of the table scales have been caleulated using the conventional
procedure, i.e., by considering the commodity food for the Engel scale. The second
part presents Engel scales by taking the commodily adult good (which has been
found 1o be a necessary item) as suggested by Blackorby and Donaldson (1994).
It is observed that food Engel scales are larger than the Engel scales using aduft
good. Deaton (1997 ) estimated the cost of a child for three children categores for
rural Mahamshir as a whole. The estimates (presented in Table 3) are margmally
different from ours. Our results for the group ASE compares fairly well with
Deaton’s mesults. The cost of @ child in the occupation group AL wrns oul o be
higher than the corresponding state level value.

1t may also be observed that the scales using adult good generally turn out to
be less than 1. An explanation for this is in order. Suppose for a household with no
children, x y and x; are the expenditures on “food” and “adult good,” respectively
and ket x g and x,, be the comesponding expenditures after the amival of a child.
Suprpusu-lhu corresponding compensations to maintain the Engel ratio are given

¥ For the occupation classes NASE, OL and OH the subgrouping into SC-8T and OTHER leads to
very small sample sizes in each household composition. We, therefore, confine our attention only to
AL and ASE.

4 0nly the results for one child have been reported here. However, while estimating, all possible
demographic compositions have been taken into account. [t may also be pointed out here that the
averge number of children per household for all types of households for all age-groups tum out to be
I. The scales are based on the Working-Leser (W L) form. We have also caleulated the scales using the
extended Working-Leser (EWL) form which isa quadmtic extension of the WL form. However, since
the: results turn out to be similar, we present the results for the WL form only.



Tahle 3
Retasive costaf a child for three children categories by occupational groups and social classes from the sing le-equation approach
Household composition Cecupation gmoup AL Oecupation group ASE Dreston’s { 1997)
;i . 2 RSNt
(. dis: oo Bisa) SC-ST (6 F OTHER (1231 SC-ST (251) OTHER (1217) it
Engel scale using food
21,000 1.3 114 L4 114 1.24
2,010 236 279 1.35 1.27 1.28
(2,0,0,1) I Xle 169 1.35 1.3
Engel scale using adult good
2,000 (.86 092 077 (180 -
2.00m 0.71 (.83 (.42 041 -
(2,00,1) 1.16 0.94 1.3 (.33 -

* d*: Number of adults, df . mumber of children in the age-group 0-5 years, df | number of children in the age-group 6-10 years and &7, : mumber of
children in the age-group | 1-14 years.

" The age-groups are slightly different, viz., 04 years, 5-9 years, and 10-14 years,

© Sample size.

9 The reference household consists of only two adulis, i.e., with demographic composition (2,0,0,0) for which relative costigeneral equivalence scale is 1.

Q=0 (GNIZ) §7 Sulfapopy Aoijod Ji [owmop (A Sguaymi o) T dapumiog v

1L



Table 4

Retasive costaf a childiagddr by occupational groups and social classes from the systems approach

Household composition

il dy g d e diygy)

Relative cost of a childadult

Average adult good expenditure share

Oecupation group AL

Occupation group ASE

Oecupation group AL

Occupation group ASE

SC-ST OTHER SC-5T OTHER SC-5T (JTHER SC-5T OJTHER
2, 1,040 1230 2216 2108 2089 (.16 {35 0.17(59) (L15 46) (L16421)
2,0,11n 2572 2417 2372 2229 014 {17) L1521 17 44 (L1 (14)
(200,17 2805 2589 287 2.570 L L ] 0.15(28) (112 @) 0144027
(3,0,040 4755 3874 4.559 3mnz 015 24) 017 {49) 15 (16) 16 61)

O~ 10 (FOE) §F Burpapopy Sajog [ frwntog ALy gy Sapeeep oy
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by ¢ and ¢, Let y be the income of the houschold, Now since both the goods
are necessary goods in our case, we have, for “food,” x¢/y = x5 /(y + ) for
e = cpamd xpfy = xp /(¥ + o) implying ¢y = ((x5/x5) — 1)y = 0. For
‘adult good” on the other hand, we have x,/v < x4,/ (v + ) for ¢ = ¢, by the
‘necessity property” of the commodity, v, < x; by the ‘adult good’ property and
Xof ¥ = Xg, /(¥ + €a). Thus, c; = ((xg, fxz) — 1)y <L Therefore, use of ‘any’
necessary item for measuring child cost does not yield plausible results.' 1t is
also observed from Table 3 that the cost is sensitive o the occupational and social
classes the households belong to and the cost inereases with the merease in the age
of a child.

Table 4 presents the cost of a child and also of an additional adult from our
system for the sbove occupational/social classes. It is observed that chifd cost
estimates are much larger than the single equation estimates of food Engel scale,
which are known o be overestimates. However, compared 1o an additional adult
a child costs at most 70% of the adult (this is obtained by dividing the first three
rows by the last row (Deaton, 1997)). The rather large estimates of the scales
from the systems approach using adult good could be due to the fact that the
formulation does not allow interaction between children characleristics and item
specific effects. Thus, it seems that while measuring the cost of children using
the iso-prop method the overall effect of an additional child on the budget share
of the item concemed should be examined carefully rather than considering just
the fact that the item is a necessary item. While the single equation approach
clearly produces implavsible results in such a sitwation, in the system framework
this can possibly be taken care of by incorporating interaction between children
characteristics and item specific effects.

5. Conclusion

This paper measures the exact relative cost of a child using the single equation
approach and the systems approach. A rank-two Quadratic Logarithmic demand
system is proposed and estimated. Although the estimates of the cost of a child
tum out 1o be rather large, the increase in the cost with the age of a child shows
quite a plausible pattermn. Also, compared to an additional adult the cost of a child
is at most 70% of the adult.

The main finding that emerges from this study is that it is just not enough Lo
consider any ‘necessary” commodily inusing iso-prop method for measuring child
cost. One has to carefully look at the nature of the commodity as well as the effect
of children on the consumption of that panicular commodity, as is the case for
adult good here. This could make a lot of difference in the measurement of child
cost as has been observed here.

!5 The value for the children of 11-14 years age-group within AL is quite plausible given the fact
that they are at the borderline and exert a positive effect on the consumption of these goods,
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Some limitations of this study are: (i) the exactness property, which could be
a testable one, 15 built into the model'® and (i1} due to limitation of our price data
the model has been proposed so as o have hmited interaction between prices and
demographic charactleristics.
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Appendix A. List of items

e Cereals: This group includes cereal, gram and cereal substitutes.

e Other food: This group includes pulses and pulse products, milk, edible oil,
meat, eggs, fish, vegetables, fruits, sugar, salt, spices and beverages excluding
tea-coffee.

o Adult good: This group includes tea-coffee, pan leal and pan finished, supari,
katha, lime, other ingredients for pan, biri, cigarettes, wobacco, zarda, ganja,
bhang, charas, foreign liquor, opium, beer, other drugs and adult clothing items
like dhoti, sari, cloth for shint, pyjama, salwar, coat, trousers, ete. and lungi.

e Fuel and Light: This group includes coke, firewoods, electricity, dung-cake,
kerosine, matches, coal, coalgas, gas, other oil used for lighting, candles, gobar
£as, ele.

e Clothing: This group includes chaddar, dopatta, wraper, gamcha, bed-cover,
mals, knitting wool, ¢le.

Appendix B. Break-up of various regions of Maharashira

In NSS data states are first divided into agro-climatic regions which are groups
of contiguous distriets, similar with respect to population density and crop pattern.
NS50 divides Maharashira into six regions. The regions are:

1. Coastal: The Coastal region consists of Greater Bombay and also the districts
of Thane, Kolaba, Ratnagiri and Sindhudurg of Maharashtra, '

1 However, as pointed out in Blundell and Lewhel (1991) and Dickens et al. {1993), the test is
conclusive only in the case of mjection. Murthi {1994) tested the restriction implied by exactness in
the context of different pammetnic forms of Engel curves on Sri Lankan data and in most of the cases
exactness was not rejected. Pashardes (1995), on the other hand, found mjection of the hypothesis on
UK data for the models he proposed.

7 Here we wse the 1983 definiti ons of the districts. After 1983, some of the districts of Maharashtma
werne divided into smaller districts because of admini strative reasons.
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2. Inland Westem: The Inland Westem region of Maharashira consists of the
districts of Ahmednagar, Pune, Satara, Sangli, Solapur and Kolhapur

3. Inland Northern: The Inland Northern part is formed with only three districts,
viz., Nasik, Dhule and Jalgaon.

4. Inland Central: The region of Maharashira roughly coincides with the
Marathawada region. 1t consists of the districts of Aurangabad, Parabhani,
Beed, Nanded, Usmanabad and Jalna.

5. Inland Eastermn: This region of Maharashira is formed with the districts of
MNagpur, Wardha, Yavatmal, Amaravat, Buldana and Akola.

6. Eastern: This region is formed with only two districts, viz., Chandrapur and
Bhandara.

The Inland Eastem and the Eastern regions of Maharashira form a part of
what is more populady known as the Vidarbha region of India.

Although Maharashtra is considered to be one of the most developed states in
India in terms of several conventional indicators of development, the aggregate
indices hide enormous regional differences that exist within the state. While the
neighbourhood of Bombay and the Westem part of Maharashira are highly devel-
oped the rest of the state is grossly underdeveloped relative 1o these parts ( Dev,
1992). Within the underdeveloped part the regions differ widely among themselves
with respect to employment, irngation infrasroucture ete. { Bhattacharya, 1995).

References

Banks, 1., Blundell, ., & Lewhel, A {19971, Quadratic Engel curves, indirect tax reform and welfure
measurement. Review of Ecoromics and Staristics, XXIX(4), 527-539,

Bhattacharya, K. (1995, Emplownent fluctwasion in rural India: A statistical analvsis with special
reference 1o Maharashira. PhD dissentation, Indian Statistical Institute, Caloutta.

Blackorby, C., & Donaldson, D (1994 ). Measuring the cost of children: A theoretical fmmework. In
K. Blundell, I. Preston, & L Walker (Eds.), The measurement of howsehold welfare. Cambridge:
Cambrdge University Press.

Blundell, B. W, & Lewbel, A (1991). The information content of equivalence scales. Sowmal af
Economerrics, 51, 49-68.

Browning, M. (1992). Children and household economic behaviour, formal af Eronomic Literanre,
J0, 14341475,

Browning, M. {1988, Tl exace preference associated with the Engel and Bothbarth methods. Depan-
ment of Economics, McMaster University.

Chakraharty, M. {1995, Identification of adult goods and demogmphic sepambility — The case of
rural Maharashtm. Sarvekshana, xiv2), 31-41.

Deaton, A. 5. (19971, The analysis of howsehald survevs — A micra econometric approach ta devel-
opmens policy. The John Hopkins University Press.

Deaton, A, 5., Castillo, 1. R, & Thomas, [ (1989). The influence of household consumption on
household expenditure pattems: Theory and Spanish evidence. foumal of Falitical Econanty, 97,
179200,

Deaton, A. 5., & Muellhauer, 1. {1986). On measuring child cost: With application to poor countries,
Joumal of Political Ecorony, 94, TH=T44.



76 A. Majumder, M. Chakrabarry/ Joumal af Policy Modeling 25 (XN13) 61-76

Dew, 5. M. {1992). Poverty alleviation programs: A case stndy of Maharashira with emphasis on
emplovment guarantee scheme (Discussion Paper 771 Indira Gandhi Instinae of Development
Research.

Dickens, R., Fry, V., & Pashamdes, P {1993). Non-linearities and equivalence scales. Econanic Jonmal,
10, 359-368,

Dutta, B., Panda, M., & Wadhwa, W. (1994 ). Hwnan development in India: An inter-state analvsis.
Mimen.

Engel, E. { 1895). Die Lebenskosten Belgischer Arbeiter-Familien Fruher and Jetet. frarernational Sra-
ristical fnstitute Bullesing @, 1-74.

Fisher, E. M. { 1987 ). Household equivalence scales and interpersonal comparisons, Revow of Econamic
Studies, 54, 519-524.

Gill, L., & Lewhbel, A {1992), Testing the rank and definiteness of estimated matrices with application
to factor, state-space and ARMA models. Jowmal af the American Statistical Avsodarion, 87,
Teh-T76.

Lancaster, G, & Ray, R. {1998, Comparison of alternative methods of estimating household equiva-
lence scales: The Australion evidence on pooled time series of unit record data. Econamic Reoond,
74, 1-14.

Lewhel, A, {19891, Houschold equivalence scales and welfare comparisons. Jomal of Public Eco-
nowics, 3% 377391,

Lewhel, A (1991). The rank of demand sy stems: Theory and nonparametnic estimation. Economer rica,
30 711730,

Majumder, A., & Chakrabarty, M. { 1998). A nonparametric exploratory analysis of the form of Engel
curves and rank of the demund system — The case of miral Maharashtra, Sanlfvd, 60fSeries B),
340-3T7a.

Muellbaver, 1. (1974). Household compaosition, Engel curves and welfar: comparisons between house-
holds: A duality appmoach. European Economic Review, 5, 103-122,

Muellbaver, 1. (1975). Aggregates income distibution and consumer demand. Seview of Economic
Stdies, 62, 525-543.

Muellbaver, 1. (1976). Community preferences and the representative consumer. Eanamerrica, 44,
AT,

Murthi, M. (19494 ). Engel equivalence scales in Sri Lanka: Exactness, specifi cati on, measurement errar.,
In K. Blundell, 1. Preston, & [ Walker {Eds.), The measuremens of household welfare. Combridge:
Cambridge University Press,

Pashardes, P {1995 ). Equivalence scales in a rank-3 demand system. Jowmal of Public Economics, 58,
143-158.

Fhipps, A. 5. (1998). What is the income “cost of a child™? Exact equivalence scales for Canadian
two-parent families. Review of Economics and Stasissics, 80, 157-164.

Pollak, B. A & Wales, T, 1 (1979). Welture comparisons and equivalence scales. American Economic
Review, 68, 216-221.

Ry, B. {1983 ). Measuring the costs of children: Analternative appmach. Jowmal of Public Eoonomics,
22, §9-102.

Rothbarth, E.{ 194.3). Note ona method of determining equivalent income for families of different com-
positions. In Madge, C.(Ed.), Appendi 4 in war-time pattern of saving and spending {Occasional
Paper No. 4). Cambridge University Press.

Yen, T. 5., & Roe, L. T. (1989). Estimation of a two-level demand system with limited dependent
vanables, American fowmal af Agriceltrad Economics, 71, 8598,



	relative cost of children-61.jpg
	relative cost of children-62.jpg
	relative cost of children-63.jpg
	relative cost of children-64.jpg
	relative cost of children-65.jpg
	relative cost of children-66.jpg
	relative cost of children-67.jpg
	relative cost of children-68.jpg
	relative cost of children-69.jpg
	relative cost of children-70.jpg
	relative cost of children-71.jpg
	relative cost of children-72.jpg
	relative cost of children-73.jpg
	relative cost of children-74.jpg
	relative cost of children-75.jpg
	relative cost of children-76.jpg

