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The collective approach to household behaviour models the household utility function as the weighted
average of the utilities of the individual members of the household. These weights, which measure the
relative bargaining power of males and females within the household, are generally regarded as fixed
and exogenous. The paper extends the collective approach and estimates a model where the weights
are endogenously determined. The novelty of the analysis lies in the simultaneous equations estimation
of the bargaining power and the budget share equation that allow for the endogeneity of the power variable
in the examination of its impact on the budget share of the various items. The estimation is conducted
using data from the 1998-99 Australian Household Expenditure Survey data set. The relative bargaining
power of males and females have statistically significant effects on household expenditure patterns.
The analysis reveals some interesting non-monotonic relationships between relative power and budget
shares that vary a great deal between commodities.

I. INTRODUCTION

Does the “power” of an individual in making household decisions have an impact on that
household’s expenditure pattern? Specifically, what is the nature and magnitude of the impact,
if any, of changing power relationships inside the household on the budget share of various
items in the household’s expenditure? What are the principal determinants of the “power” of an
individual in making decisions? More fundamentally, what is an appropriate measure of
“power”? If, as we report later, the answer to the first question turns out to be positive, then the
next two questions acquire considerable policy importance. This paper attempts to answer some
of these questions using household level unit record data from Australia.

The traditional models of the household are typically based on the notion that household
preferences can be characterised by a single utility function. While this approach has proved
useful for its elegance and analytical tractability, the underlying hypothesis of a single utility
function encompassing all family members has been increasingly challenged in recent years.
Such challenges have included attempts at modelling household utility to incorporate divergent
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16 AUSTRALIAN ECONOMIC PAPERS MARCH

and conflicting preference of different family members. In particular, Chiappori (1988) and
Browning and Chiappori (1998) propose a “collective” approach based on a model of intra
household resource allocation that obeys a Pareto efficient sharing rule satisfying certain regu-
larity conditions.! According to this framework, household utility is defined as the weighted
sum of the utility of individual members of the household. These welfare weights turn out to be
proxies for the power of each member of the household.

Basu (2001) has pointed out that a potentially limiting characteristic of these models is
that the welfare weights that are assigned to each member are generally regarded as exogenous
to the household decision making process. To be a little more specific, consider a household
with two members — a man and a woman. Define the Pareto weight of the individual to be
6 € [0, 1] which, in other words, measures the balance of power within the household. Let z
denote the set of variables that determine 6 so that the power function can be written as 6(z).
In the traditional collective model of the household, z typically consists of variables that are
exogenous to the household. Basu (2001) criticises this assumption and argues that there are
reasons to believe that 6 might be affected by changes in the household’s choice vector. For
example, the power of a woman in influencing household decisions is determined by her
share of total earnings,” which, in turn, depends on the labour supply of the spouses. Since
labour supply is a choice variable for the household, 6 gets influenced by the household’s
decision.

This paper examines whether relative spousal power (measured by her/his income share) has
an effect on household expenditure patterns. The notion that female income-share has signi-
ficant effects on household expenditure patterns is nothing new. Hoddinott and Haddad (1995)
using data from Cote D’Ivoire find that raising women’s share of cash income increases the
budget share of food and reduces the budget shares of alcohol and cigarettes. See, also, Phipps
and Burton (1998) for Canadian evidence on the differential impact of male and female
incomes on household expenditure pattern. Koolwal and Ray (2002), using a woman’s educational
experience vis-a-vis the man’s, as a measure of her bargaining power, observe on Nepalese
data some interesting non-monotonic relationships between a woman’s “power” and the house-
hold’s expenditure outcomes. More recently, Maitra and Ray (2002) using data from South
Africa find that the identity of the income recipient has an important effect on expenditure
shares. However, unlike Hoddinott and Haddad (1995) and Phipps and Burton (1998), we, in
this paper, allow for the endogeniety of the bargaining power variable and provide evidence on
the impact of household characteristics on the intra household balance of power. The 3SLS
simultaneous equations estimation procedure, that is used here, not only recognises the endog-
eniety of the power variable in the budget share regression and also allows for a non-diagonal
covariance matrix between the errors of the various equations.

The rest of the paper is organised as follows: Section II lays out the theoretical framework
and the estimation methodology. Section III describes the data set used and discusses some of
its salient features. The empirical results are presented and discussed in Section I'V. Evidence on
the robustness of the regression results to the estimation methodology is presented in Section V.
The paper ends on the concluding note of Section VI.

! See Manser and Brown (1980) and McElroy and Horney (1981) for cooperative bargaining models and
Kanbur and Haddad (1994) and Lundberg and Pollak (1994) for non-cooperative bargaining models.

% See Blumberg and Coleman (1989), Desai and Jain (1994) and Riley (1997) for sociological and anthro-
pological evidence in support of this proposition.
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II. ESTIMATION METHODOLOGY

The essence of the collective approach® based household models is that allocations within the
household are Pareto Efficient. Following Browning and Chiappori (1998), the household’s
objective function can be written as the weighted sum of utilities of the different members.
Consider a household with two members: a man (m) and a woman ( /). Assuming that utility
depends on both consumption (x) and leisure (/), the household’s problem can be written as:

Max 60U, (x,., X, L, 1) + (1 = 0)U(x, X5 Ly L) (M

subject to the full income constraint:

2P S Yow@ )+ @

i=m,f i=m, f
U, represents the utility of member i(i = m, f'), x; represents a vector of private consumption
of individual i, w,, T, /; represent the wage rate, time endowment and leisure of individual i.
Total household unearned income is / and p represents the vector of prices. Note that prices and
wages are assumed to be exogenous. The variable 6 € [0, 1], which denotes the welfare weight
of member m, depends on prices, household income and other variables such as household size,
socio economic status of the household, etc.

The household level budget share of good g(b°) can be written as the 6 weighted average
of the budget shares of that good for the spouses (m, f), namely b7 and b so that b =
0 b5 + (1 — 8)bf. If we include other household characteristics (such as household size and com-
position variables) as additional explanatory variables, we can write the estimating equation as
follows:*

S =of + a0+ B0+ BE1 - O U+ Yz + et g=1,...,G 3)

where u denotes household income and z denotes a vector of other household characteristics
that potentially affect expenditure patterns within the household.

Turning now to the bargaining power variable, 0, the literature traditionally assumes that it is
a function of exogenous variables, which we will call the z-vector, so that 8 = 6(z). Clearly this
is a restrictive assumption and in reality 6(z) is likely to be endogenous to household decision-
making. One of the contributions of this paper is that it provides for the endogenous determina-
tion of 6(z) by allowing the z-vector to include choice variables. 6 denotes the male share of
household earnings as a measure of male power within the household.’ Investigation of the
impact of 6 on budget share is a crucial feature of the present study. However 6, thus defined, could
be correlated with the unobserved determinants of budget shares, i.e. 8 is potentially endogenous
in the budget share equations. Hence, the empirical analysis is based on a 3SLS estimation pro-
cedure that allows for the simultaneity and joint endogeniety of 6 and the budget shares, b*.

An important conclusion of the unitary household model is that the power of an individual
member of the household does not have any effect on household expenditure patterns. In our
framework this implies that 6 does not have any effect on the household expenditure patterns.

? See Chiappori (1992), Bourguignon, Browning, Chiappori and Lechene (1993), Browning and Chiappori
(1998). Strauss, Mwabu and Beegle (2000) provide an excellent summary of the issues involved.

* The parameters f3%, B} that enter non-linearly in equation (3) are the income coefficients in the budget
share equations of, respectively, the male and the female spouse.

> As we have noted earlier, there is a fairly large literature in sociology and anthropology that argues that
male share of earnings is a good measure of his bargaining power within the household.
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The sufficient condition for 6 not to have any effect on household expenditure patterns is given
by the condition:

af =0; B0 = Bi(1-06) “4)

A test of the unitary model is, hence, a joint test of the null hypothesis, namely, that 6 does not
have any effect on household expenditure patterns. However, complications arise from the fact
that the null hypothesis in equation (4) is data dependent and therefore the test needs to be
conducted at different values of 6.

To account for the potential endogeniety of male power in the budget share equations, we
jointly estimate male power and the budget shares using 3SLS. This allows us to take into
account not only the potential endogeniety of the bargaining power (6) and the budget share (b%)
variables but also the mutual feedback between the equations via a non diagonal covariance
matrix of their residuals. The empirical analysis is based on estimating the following system of
equations:

0 =0(x) +v (5a)
b¥=b%0,z)+v5g=1,...,G (5b)

where x, z are the vectors of exogenous determinants in the two equations, and v,, v¢ are the
stochastic error terms. Note that the bargaining power variable 6 affects budget shares in two
ways: the first is directly (through the direct inclusion of 6 as an explanatory variable in the
budget share regressions) and the second is via the income share rule — remember that the
incomes of the two members of the household are obtained as Ou and (1 — 0)u. We would be
misinterpreting the results if we ignore this indirect effect.

The set of exogenous explanatory variables in the male power regression (x) include male
share of education and the square of the male share of education, the number of and the square
of the number of usual residents in the household, log of and the square of the log of household
expenditure, and country of birth of the household reference person and the spouse of the
reference person in the household.® We choose these variables because we expect them to be
correlated with relative power within the household. For example relative earning capacity and
hence relative bargaining power could be related to the relative educational attainment of the
couple. Relative bargaining power could be significantly affected by household size and socio-
economic status of the household (captured by total household expenditure). Finally the country
of birth of the household reference person and his/her spouse could capture the effect of societal
norms and customs on relative bargaining power within the household. The set of exogenous
variables included in the budget share equations include household size (number of usual residents
in the household), household composition (number of members in the different age sex categories),
sex of the household reference person, years of schooling of the male and female adult member
of the household and the province of residence.

III. DATA AND DESCRIPTIVE STATISTICS

The data set used in this paper came from the 1998-99 Australian Household Expenditure
Survey (HES). The data was collected over the twelve-month period July 1998—June 1999, using

® The male share of education is obtained as: E,,/(E,

w+ Ep), where E,(E,) denotes the years of education of
the male (female) member of the household.
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interviews though participants were also required to record in a diary all their expenditures over
a two-week period. Detailed information was collected on expenditure, income and demo-
graphic characteristics of a sample of households residing in private dwellings in Australia. The
data set excludes individuals residing in special dwellings (like hospital, institutions, nursing
homes, hotels and hostels) and dwellings in remote and sparsely populated regions in Australia.
Information was collected from all individuals aged 15 and over in the selected households. The
full data set consists of 6892 households (and 13 964 persons). For the purposes of this paper
we will restrict ourselves to “couple households” with at least one adult reporting non-zero
earned income, which leaves us with a data set comprising of 3487 households. For more on the
data set used in the paper see ABS (2002).

We use a 12-commodity classification of household expenditure: current housing costs,
domestic fuel and power, food and non-alcoholic beverages, tobacco products, clothing and
footwear, medical care and health expenses, transport, recreation, personal care, miscellanecous
goods and services, and other expenditure. The average budget share of each of these 12 com-
modities is presented in Table I. The expenditure on food constitutes the larges share of expend-
iture, followed by expenditure on transport, current housing costs and recreation (ignoring
expenditure on other items). Expenditure on other items is the aggregate of household weekly
expenditure on household furnishings and equipment, household services and operation,
mortgage repayments, other capital housing costs, income tax and superannuation and life
insurance. This is the omitted category in all our regressions. The average male earned income
is roughly double the average female earned income. Remember that 0 is defined as the male
share of earned income and the average value of 6 is around 0.65. There is also very little
difference in the average years of schooling attained by the male and female members of the
household.

Table I Descriptive statistics

Standard

Variable Sample size Mean deviation

Current housing costs 3487 0.0934 0.0747
Domestic fuel and power 3487 0.0196 0.0140
Food and non-alcoholic beverages 3487 0.1393 0.0649
Alcoholic beverages 3487 0.0196 0.0275
Tobacco products 3487 0.0103 0.0219
Clothing and footwear 3487 0.0326 0.0390
Medical care and health expenses 3487 0.0344 0.0366
Transport 3487 0.1138 0.1037
Recreation 3487 0.0868 0.0713
Personal care 3487 0.0138 0.0159
Miscellaneous goods and services 3487 0.0599 0.0587
Other expenses 3487 0.3764 0.1529
0 3487 0.6571 0.3190
Female earned income 3487 338.29 348.0713
Male earned income 3487 716.92 605.9781
Male years of schooling 3487 12.5057 2.3369
Female years of schooling 3487 12.1301 2.2511
Male share of schooling 3487 0.5075 0.0469
Per capita income 3487 321.39 180.2046
Total household expenditure 3487 14 4467.80 85187.8700
Household size 3487 3.5211 1.2286

Note: The expenditure and income figures are weekly amounts and in Australian dollars.
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Table II Coefficient estimates of male power

Male power
Constant 9.902*** (1.554)
Male share of education —0.973 (1.556)
Male share of education squared 1.607 (1.533)
Log household expenditure —1.544%%% (0.257)
Log household expenditure squared 0.064*** (0.011)
Number of usual residents in the household 0.093*** (0.020)
Number of usual residents in the household squared —0.009%** (0.003)
Country of birth of household reference person: Australia —0.005 (0.027)
Country of birth of spouse of household reference person: Australia —0.020 (0.039)
Country of birth of household reference person: other Oceania —0.003 (0.030)
Country of birth of spouse of household reference person: other Oceania —0.000 (0.039)
Country of birth of household reference person: North West Europe —0.120%%* (0.043)
Country of birth of spouse of household reference person: North West Europe —0.016 (0.026)
Country of birth of household reference person: Southern Europe 0.026 (0.038)
Country of birth of spouse of household reference person: Southern Europe —0.052* (0.029)
Country of birth of household reference person: South-East Asia —0.069* (0.039)
Country of birth of spouse of household reference person: South-East Asia 0.055 (0.039)
Number of households 3487

Notes: Standard errors in parentheses.
* Significant at 10%; ** significant at 5%; *** significant at 1%.

IV. ESTIMATION RESULTS

Tables II and III present the 3SLS estimates of the male power (Table II) and the 12 budget share
equations (Table III). Note that the budget share estimates of the omitted category (other
expenditure) are obtained using the “adding up” condition. Using a standard Breusch-Pagan
Test we are able to reject the null-hypothesis of independence of the residuals across the
equations.” This implies that the OLS estimates will be inconsistent.®

The regression results presented in Table II indicate that there is a u-shaped relationship
between the log of household expenditure and male power and interestingly an inverse u-shaped
relationship between household size and male power. This essentially implies that as household
expenditure starts increasing, male bargaining power starts falling but ultimately there is an
upward turn. The opposite relationship holds for household size. The coefficient estimates
imply that the relationship between the log of household expenditure and male power changes
sign once household expenditure increases beyond $173,251.6. What is interesting is that it still
covers more than 27 per cent of the households. On the other hand the relationship between
household size and male power changes sign once household size increases beyond 5.17 but
that covers less than six per cent of the households. The share of education attained by the male
member of the household does not have a statistically significant effect on male power. This is
possibly a reflection of the fact that there is not much difference between male and female years
of education attained and £, /(E,, + E,) does not vary a great deal (unlike in many developing
countries) and the average value of male share of education is approximately 0.5.

In the conventional unitary household model, the identity of the income recipient is irrelevant
in the determination of the household’s expenditure outcomes. In other words, a test of H:

7 Breusch-Pagan test of independence: y*(55) = 25.669, Pr = 0.0000.

8 We computed the OLS estimates for the budget share of food and non-alcoholic beverages as a part of
examining the robustness of the results to alternative estimation techniques. These results are presented in
Table v.
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Table III  3SLS budget share estimates

Clothing
Fuel and and Personal
Housing power Food Alcohol Tobacco footwear Health Transp. Recr: care Misc.
0 0.590%** 0.191%** 0.994#** 0.000 0.075%**  —0.021 0.128%**  —0.324%**  —(.084* 0.028**  —0.019
(0.069) (0.018) (0.094) (0.019) (0.016) (0.027) (0.028) (0.077) (0.050) (0.011) (0.040)
6(6u) —0.409%**  —0.125%*%*  —0.673***  —0.009 —0.053*** 0.009 —0.091*** 0.073 0.022 —0.026***  —0.015
(0.048) (0.013) (0.065) (0.013) (0.011) (0.019) (0.019) (0.053) (0.035) (0.008) (0.028)
1-0(1-06uw 0.866%** 0.278%** 1.418***  —0.004 0.102%**  —0.057 0.179***  —0.626***  —0.159 0.030 —0.045
(0.138) (0.036) (0.186) (0.038) (0.033) (0.054) (0.055) (0.154) (0.101) (0.023) (0.081)
Log (number of usual residents) —0.070***  —0.006***  —0.000 —0.000 —0.007%** 0.024***  —0.006** 0.026%** 0.012%* 0.002* 0.027%**
(0.007) (0.002) (0.009) (0.002) (0.002) (0.003) (0.003) (0.007) (0.005) (0.001) (0.004)
One or more aged 02 0.015%* —0.009***  —0.064***  —0.005** —0.003** 0.002 —0.013%** 0.005 —0.015%*%*  —0.006***  —0.017***
(0.007) (0.002) (0.009) (0.002) (0.002) (0.003) (0.003) (0.008) (0.005) (0.001) (0.004)
One aged 2—4 0.009 —0.004***  —0.037***  —0.005***  —0.002 —0.005** —0.006** —0.015**  —0.003 —0.002%*  —0.014%***
(0.006) (0.002) (0.008) (0.002) (0.001) (0.002) (0.002) (0.007) (0.004) (0.001) (0.004)
Two or more aged 2—4 0.020* —0.008***  —0.059***  —0.010***  —-0.003 —0.015%**  —0.014***  —0.005 0.012 —0.006***  —0.031%**
(0.012) (0.003) (0.016) (0.004) (0.003) (0.005) (0.005) (0.014) (0.009) (0.002) (0.008)
One aged 5-9 0.011%* —0.004***  —0.028%**  —0.004***  —0.000 —0.006***  —0.007***  —0.008 —0.007* —0.004***  —(0.013%**
(0.005) (0.001) (0.007) (0.002) (0.001) (0.002) (0.002) (0.006) (0.004) (0.001) (0.003)
Two or more aged 5-9 0.018** —0.003 —0.029***  —-0.003 0.001 —0.009***  —0.009***  —0.022*** —0.011* —0.006***  —0.017***
(0.007) (0.002) (0.010) (0.002) (0.002) (0.003) (0.003) (0.008) (0.006) (0.001) (0.004)
One or more aged 10-12 0.015%**  —0.001 —0.011* —0.004***  —0.000 —0.004** —0.005%* —0.022%** 0.003 —0.001 0.004
(0.005) (0.001) (0.006) (0.001) (0.001) (0.002) (0.002) (0.006) (0.004) (0.001) (0.003)
One or more aged 13-14 0.022%** 0.005%** 0.024***  —0.006*** 0.000 —0.007***  —0.000 —0.032***  —0.007 —0.001 0.008%*
(0.006) (0.001) (0.007) (0.002) (0.001) (0.002) (0.002) (0.006) (0.004) (0.001) (0.003)
Household reference person: male —0.057***  —0.021%**  —0.114%***  —-0.002 —0.008***  —0.008** —0.015%** 0.034***  —0.001 —0.005***  —0.001
(0.010) (0.003) (0.013) (0.003) (0.002) (0.004) (0.004) (0.011) (0.007) (0.002) (0.006)
Years of schooling of male member —0.001 —0.001***  —-0.002* —0.001%**  —0.001*** 0.000 —0.000 —0.002* 0.002%**  —0.000** 0.002%**
(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.000) (0.000)
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Table IIT  Continued

Clothing
Fuel and and Personal
Housing power Food Alcohol Tobacco footwear Health Transp. Recr. care Misc.
Years of schooling of female member 0.001 —0.000 0.001 —0.000* —0.001%** 0.000 —0.000 —0.003***  —0.000 0.000%* 0.001
(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.000) (0.000)
Resident of Victoria —0.019%** 0.008*** 0.012%* —-0.001 0.000 0.000 —0.003* 0.011%* 0.007** 0.000 0.001
(0.005) (0.001) (0.006) (0.001) (0.001) (0.002) (0.002) (0.005) (0.003) (0.001) (0.003)
Resident of Queensland —0.000 —0.004***  —0.006 —0.000 0.000 —0.003 —0.002 —0.004 0.009**  —0.002** 0.002
(0.005) (0.001) (0.007) (0.001) (0.001) (0.002) (0.002) (0.006) (0.004) (0.001) (0.003)
Resident of South Australia —0.006 0.006%** 0.005 —-0.003 —-0.000 —-0.002 —-0.002 —-0.011 0.012*¥*  —0.001 0.007*
(0.007) (0.002) (0.009) (0.002) (0.002) (0.003) (0.003) (0.008) (0.005) (0.001) (0.004)
Resident of Western Australia —0.019%** 0.005%** 0.005 0.003 0.002 —0.005%* 0.000 0.013* 0.011**  —0.001 0.000
(0.006) (0.002) (0.008) (0.002) (0.001) (0.002) (0.003) (0.007) (0.005) (0.001) (0.004)
Resident of Tasmania —0.025%** 0.006***  —0.016* —0.002 —0.001 —0.000 —-0.002 0.001 0.017***  —0.001 0.006
(0.007) (0.002) (0.009) (0.002) (0.002) (0.003) (0.003) (0.008) (0.005) (0.001) (0.004)
Resident of Northern Territory 0.024%** 0.005%** 0.013 0.004** 0.004%* —0.013%**  —0.006** —-0.005 0.014***  —0.002 —-0.002
(0.007) (0.002) (0.009) (0.002) (0.002) (0.003) (0.003) (0.008) (0.005) (0.001) (0.004)
Resident of ACT -0.010 0.002 —0.020* —0.005* 0.000 —0.001 —0.006 0.018* 0.012* 0.000 0.003
(0.009) (0.002) (0.011) (0.002) (0.002) (0.004) (0.004) (0.010) (0.007) (0.001) (0.005)
Constant —0.173%*%  —0.071%%*  —(0.388%** 0.041%** 0.001 0.030* —-0.020 0.370%** 0.115%%** 0.002 0.017
(0.044) (0.012) (0.059) (0.012) (0.010) (0.017) (0.018) (0.049) (0.032) (0.007) (0.026)
Number of households 3487 3487 3487 3487 3487 3487 3487 3487 3487 3487 3487

Notes: Standard errors in parentheses.
* Significant at 10%; ** significant at 5%; *** significant at 1%.
Omitted category: other expenditure.
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0b%/d0 =0, i.e. of the hypothesis that a change in the male’s share of household earnings (6) has no
impact on budget share (b®), constitutes a convenient test of the unitary household model. In the
collective household model, a change in 8 affects household expenditure pattern by: (1) altering
the income of the household, and (2) modifying the household preferences in favour of that of
the partner who now has a greater “say” in the household decisions. In Basu’s extension of the
collective household model (Basu 2001) that endogenises 6, (1) and (2) feed through to 0 itself
which, in turn, leads to a further change in household preferences. The traditional version of the
collective household model ignores this recursive effect due to its assumption of exogenous and
non-changing 8 and, consequently, distorts the impact of 8 on budget share, b4, even though it
allows db*®/d6 # 0, unlike the unitary household model.

In view of the presence of linear and quadratic terms involving 6 in the budget share equation,
b®, (see equation (3)), it is not possible to make inference on the sensitivity of 5% to 6 by simply
examining the statistical significance of the linear coefficient estimate, af. To do so, we need to
impose and do a joint test (y %(2)) of the two restrictions, given by equation (4), which will ensure
db%/00 = 0. Table IV contains the computed y? values, for each item and at a selection of 6
values. A comparison with the critical (y %(2)) values shows that there is widespread rejection of the
hypothesis of insensitivity of budget share, %, to the male bargaining power, 6. This is consistent
with the Indian evidence presented in Lancaster, Maitra and Ray (2004). Interestingly the null
hypothesis that male power does not matter is not rejected for alcoholic beverages, clothing and
footwear, recreation (for values of 6 less than 0.4) and for miscellaneous expenditure (for value
of 0 less than 0.5). It is worth noting that, consistent with our results, Phipps and Burton (1998)
also found, on Canadian data, that they were unable to reject the idea of income pooling, under-
lying the unitary household model, in case of alcohol though unlike Phipps and Burton (1998)
we reject the notion of income pooling for tobacco, food and transport.

To obtain a clearer picture as to how the budget share is affected by changes in 6, we present in
Figure 1 the predicted values of the budget shares as we vary 0 over the interval [0, 1]. The values
of the other explanatory variables are held constant at the respective sample means. Not surprisingly
there is significant non-linearity in the effect of 6 on the predicted budget shares. The budget shares
of alcoholic beverages, clothing and footwear, transport, recreation and miscellaneous goods and
services personal care follow an inverted u-shape. However, with the exception of clothing and
footwear the predicted budget share at 8 = 1 exceeds that at = 0. On the other hand the predicted
budget share of current housing costs, domestic fuel and power, food and non-alcoholic beverages,
tobacco, health expenses and personal care generally increase as 6 increases over the interval [0, 1]
and finally the predicted budget share of other expenses falls as 6 increases over the interval [0, 1].
So while the present results for the major items are generally supportive of the previous
rejections of the unitary household model, they also point to non-monotonic relationships
between budget share of such items and bargaining power that appears to have been overlooked
in much of the previous literature. This suggests a more complex relationship between house-
hold spending and a spouse’s share of earnings than is appreciated in the literature.

Turning back to the 3SLS estimates of the budget shares (Table III), the following results are
worth noting.

1. We find that household size generally has a statistically significant effect on the budget
shares — the exceptions are food and non-alcoholic beverages and alcoholic beverages.
However the sign of the coefficient varies. An increase in household size increases the
budget share of clothing and footwear, transport, recreation, and miscellaneous goods and
services but decreases the budget shares of current housing costs, domestic fuel and
power, tobacco and medical care and health expenses.
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Table IV Does male power matter? Tests at different values of 6
Clothing
Fuel and and Personal

Housing power Food Alcohol Tobacco footwear Health Transp. Recr. care Misc.
6=0.0 252.44%** 396.45%** 442.60%** 0.48 97.28%** 3.51 84.71%%* 17.94%** 2.89 50.72%%* 0.57
6=0.1 261.58%%%* 416.99%** 463.03%** 0.31 100.84%%%* 3.49 87.38%** 19.05%** 3.13 50.58 %% 0.37
6=0.2 271.32%%* 440.94%** 486.02%** 0.14 104.54%%%* 343 90.05%*** 21.79%%* 3.62 49.775%%* 0.23
60=0.3 279.49%%* 465.83%** 508.18%%%* 0.01 107.41%%* 3.27 91.87%%* 27.7T7%%* 4.56 47 44%%* 0.32
60=04 279.83%%* 482.08%** 518.09%%** 0.07 106.83%%* 2.92 90.63*** 39.77%** 6.32%* 42.20%%* 0.98
60=0.5 258.79%%* 464.83%** 488.58%** 0.57 97.3] %% 2.26 81.90%** 60.79%** 9.24%* 32.2] %% 2.75
6=10.6 203.63%** 382.72%%%* 389.50%** 1.76 74.03%*%* 1.37 62.18%** 87.56%** 12.72%%%* 18.41%** 5.85%*
0=0.7 133.58%%%* 257.36%** 251.83%%%* 3.20 45.19%%* 0.71 38.78% %% 105.00%%** 14,71 %% 8.06%* 8.90%*
6=0.8 88.23 %% 162.07%** 155.10%%*%* 4.09 26.90%** 0.63 24.69%** 104.58%*%%* 14.29%%* 6.43%* 10.26%*
6=0.9 73.73% %% 119.73%%* 117.64%%* 4.34 21.42% %% 0.89 21.13%%* 94,61 %%* 12.70%%* 10.19%** 10.18%**
60=1.0 75.45%%* 109.83%** 113.72%** 4.27 22.60%** 1.22 22.776%** 83.56%** 11.09%** 15.08%%%* 9.53%*

Notes: * Significant at 10%; ** significant at 5%; *** significant at 1%.
Omitted category: other expenditure.
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Figure 1. Effect of male power on predicted budget shares
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Figure 1. Continued

2. Relative to the residents of New South Wales, the residents of Victoria spend more on

domestic fuel and power, food, transport and recreation but less on current housing costs
and health care and medical expenditures. On the other hand relative to residents of New
South Wales, residents of Queensland spend less on domestic fuel and power and miscel-
laneous goods and services but more on personal care.

. Households where the reference person is male (i.e. male headed households) spend more

on transport but significantly less on most of the other expenditure categories.

. An increase in the years of education of the male adult member of the household significantly

increases the expenditure share of domestic fuel and power, food and non-alcoholic beverages,
alcohol, tobacco recreation and miscellaneous expenditure. An increase in the number of
years of education of the female adult member of the household has a similar impact on
expenditure shares though the effects are no longer statistically significant in many cases.

V. ROBUSTNESS

We now turn to the issue of how robust our results are to the estimation methodology used. To

examine the robustness of the results we computed the 2SLS, the SURE and the (equation by
equation) OLS estimation regressions. In Table V we present the regression results for the
budget shares of food and non-alcoholic beverages. The coefficient estimates are quite sensitive
to whether we account for the potential endogeneity of male power or not. For example the
coefficient estimate of 0 is significantly higher in the 3SLS and 2SLS estimation of the budget
share of food (0.994 and 0.864 respectively) compared to those obtained using SUR or OLS
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Table V.  Budget share of food. Robustness of results to alternative estimation techniques
3SLS 2SLS SURE OLS
0 0.994%** 0.863*** 0.015%* 0.015%*
(0.094) (0.097) (0.007) (2.20)
0(6u) —0.673%** —0.721%%* —0.170%%* —0.170%%**
(0.065) (0.066) (0.010) (16.46)
(1-06)((1-6)w 1.418%** 1.500%** —0.175%%%* —0.175%*%*
(0.186) (0.194) (0.019) (8.99)
Log (number of usual residents) —-0.000 0.012 0.013%*** 0.013%**
(0.009) (0.009) (0.004) (3.23)
One or more aged 0—2 —0.064%** —0.067%** —0.016%** —0.016%**
(0.009) (0.010) (0.004) (4.46)
One aged 2—4 —0.037%** —0.037%** —0.01 1*** —0.011%**
(0.008) (0.008) (0.003) (3.16)
Two or more aged 2—4 —0.059%** —0.062%** —-0.009 -0.009
(0.016) (0.018) (0.007) (1.27)
One aged 5-9 —0.028%** —0.0297%** —0.01 1#** —0.011%**
(0.007) (0.008) (0.003) (3.46)
Two or more aged 5—9 —0.029%** —0.030%** —-0.006 -0.006
(0.010) (0.011) (0.004) (1.37)
One or more aged 10-12 —0.011* —0.012* —0.009%** —0.009%**
(0.006) (0.007) (0.003) (2.75)
One or more aged 13-14 0.024%%* 0.026%** 0.005 0.005
(0.007) (0.008) (0.003) (1.56)
Household reference person: male —0.114%%* —0.121%%* —0.015%%** —0.015%**
(0.013) (0.014) (0.003) (5.26)
Years of schooling of male member —-0.002* —-0.000 —0.002%%*%* —0.002%**
(0.001) (0.001) (0.000) (4.03)
Years of schooling of female member 0.001 —-0.001 —0.002%%** —0.002%**
(0.001) (0.001) (0.001) (3.23)
Resident of Victoria 0.012%** 0.012* 0.009%%** 0.009%**
(0.006) (0.007) (0.003) (3.00)
Resident of Queensland —-0.006 —0.006 0.001 0.001
(0.007) (0.007) (0.003) (0.34)
Resident of South Australia 0.005 0.005 0.005 0.005
(0.009) (0.010) (0.004) (1.16)
Resident of Western Australia 0.005 0.005 0.000 0.000
(0.008) (0.009) (0.004) (0.13)
Resident of Tasmania —-0.016* -0.017* —-0.005 -0.005
(0.009) (0.010) (0.004) (1.25)
Resident of Northern Territory 0.013 0.013 0.001 0.001
(0.009) (0.010) (0.004) (0.32)
Resident of ACT —0.020* —0.022* —0.011%* —0.011%*
(0.011) (0.013) (0.005) (2.00)
Constant —0.388%** —0.304%** 0.214%** 0.214%**
(0.059) (0.062) (0.009) (23.36)
Does male power matter? Tests at different values of 6"
6=0.0 442.60%** 120.40%*** 224.31%** 111.45%**
6=0.1 463.03%** 115.88%** 200.08*** 99.41%*%*
6=0.2 486.02%** 109.77%** 167.28%** 83.11%%*
6=0.3 508.18%** 101.55%** 123.26%** 61.24%%%*
60=04 518.09%** 91.33%** 68.47%** 34.02%**
6=0.5 488.58%*** 81.79%** 17.35%%% 8.62%**
6=0.6 389.50%** 80.60%** 10.93%** 5.43%%%
0=0.7 251.83%** 93.28%** 78.9%** 39.20%**
6=10.8 155.10%** 111.73%** 177.80%** 88.34%#*
6=09 117.64%** 126.18*** 255.24%** 126.82%**
60=1.0 113.72%%* 135.04%** 302.75%** 150.42%**
Number of Households 3487 3487 3487 3487

Notes: Absolute value of t-statistics in parenthesis. Standard errors in parentheses.
* Significant at 10%; ** significant at 5%; *** significant at 1%.
# x* tests for 3SLS, 2SLS and SURE and F tests for OLS.
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(0.015 in both cases). Does that however mean that ignoring the potential endogeneity of 6
results in under-estimation of the effect of male power on the expenditure share of food? The
answer is no: remember that simply by looking at the coefficient estimate of 8 we cannot really
say anything regarding the impact of male power. To do so we need to conduct the joint tests
(equation (4)) at the different values of 6. As before, the null hypothesis that male power does
not matter is strongly rejected at every value of 0 and for every specification.

VI. CONCLUSION

This paper examines the impact of changes in the bargaining power of adult members on a
household’s expenditure allocation. Since the conventional unitary model assumes that there is
no impact, the statistical significance of this impact or otherwise constitutes a test of the unitary
versus collective model of the household. This study on Australian Household Expenditure
data, besides providing Australian evidence on this issue (see also Blacklow and Ray 2003),
contains some new methodological and empirical features: first, we extend the collective
models of the household, that have been proposed recently, by allowing the welfare weights to be
determined from the data rather than fixed a priori; second, we allow these welfare weights to
depend not only on the earnings share that has been conventionally used but also on additional
variables such as the educational experiences of the adults, household income and household
size; third, the study provides Australian evidence on the effect of “spousal power” on household
expenditure patterns. The overall message from these results is that the bargaining power of the
adult member does affect expenditure pattern and that the income-pooling hypothesis under-
lying the unitary model is rejected by the data. The paper provides evidence of non-monotonic
relationships between the budget share of an item and bargaining power. It is interesting to note
(see Figure 1) that the nature of these relationships varies a great deal between items.
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