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ABSTRACT

This paper presents a simplified application of the collective model of

labour supply, allowing for labour participation and non-convex budget sets. To

identify the model, some preference parameters are estimated, while some other

key parameters are calibrated so as to replicate as best as possible observed labour

supplies under the 1994 personal tax system in Spain. The model is used to

simulate the important reform of the tax system introduced in 1999. It is seen that

the reform induces important behavioral changes through two cahnnels: changes

in the budget constraint, and changes in the bargaining power of the spouses

within couples. The reform leads to a decrease in average tax rates, a larger

redistributive effect on the before tax income distribution than the 1994 tax system,

and an increase in social welfare defined on the after tax, or disposable income

distribution. In addition, the reform induces an increase in the female’s power

index, utility gains for all females, and utility losses to almost all males in the

sample of couples.



INTRODUCTION

The incidence of the tax system on labour supplies is a classical topic in the

evaluation of fiscal policy. This paper studies the impact of an important reform of

the personal income tax in Spain using a collective model of household labor

supply.(1) The reform was introduced in 1999 by the center-right government that

came into power in 1996 after 14 years of socialist governments. The main novelties

of the 1999 tax system are the reduction in the number of tax brackets, the lowering

of marginal tax rates, and the introduction of a large standard deduction from the tax

base depending on family composition.

In the unitary model, it is assumed that, regardless of their composition,

households behave as single decision making units. In this way, standard tools of

consumer analysis can then be applied at the household level. Observable joint

household consumption and individual labor supplies in multi-person households

are assumed to result from the maximization of a single utility function representing

household preferences. In the overall budget constraint, household income results

from the pooling of all household members’ incomes. In this set-up, where

households are treated as a “black box”, the intra-household redistribution of

resources cannot be reconstructed. Consequently, nothing is said about the

individual welfare enjoyed by each household member.

It has been known for some time that the strong implication of the unitary

model about the symmetry of the Slutsky matrix is regularly rejected on household

data (see, for instance, Blundell, 1988, Blundel et al. , 1993, and Browning and Meghir,



1991). More recently, there is mounting empirical evidence rejecting the “income

pooling” property of the unitary model (see, for instance, the papers quoted in

Browning and Chiappori, 1998).

As an alternative to the methodological and empirical shortcomings of the

standard approach, a new literature on household economics has developed during

the last twenty years. Its main feature is the recognition that a household is formed

by several individuals, possibly with different preferences, who engage in some form

of intra-household bargaining process to arrive at all household decisions. In this

paper, only the so-called “collective approach” to household behavior, originating in

Chiappori (1988, 1992) will be considered.(2) The assumption that characterizes this

approach is that household decisions are Pareto efficient. This assumption alone has

testable implications upon household demand functions that can be seen as a

generalization of the Slutsky symmetry and negativeness in the unitary case

(Browning and Chiappori, 1998). Furthermore, within a collective framework

household demands and labor supplies should be sensitive to the intra-household

distribution of resources, and more generally to any environmental variable that may

influence the decision process  -the “EEP’s” in McElroy (1990) terminology or the

“distribution factors” in Browning et al. (1994). Interestingly enough, the restrictions

of different collective models have not been rejected in several empirical studies (see

the references in Vermeulen, 2000).

Thus, the stage is set for the evaluation of policy measures according to a

unitary or a collective model of the household. Ideally, one would have to estimate

structural models under the two approaches and a common version of the base tax



system. Then, the two sets of behavioral parameter estimates would be used to

obtain predictions after a tax reform. Unfortunately, this strategy is not possible at

this point. The estimation of men and women labor supply decisions is operational

for unitary models of the household in the realistic case of discrete choices (see, for

instance, Van Soest, 1995, Bingley and Walker, 1997, and Blundell et al., 1998).

However, the identification and the estimation of a full collective model of the

household including labor non-participation, the presence of children, and non-linear

taxation is in its infancy.(3)

To circumvent this problem, this paper proposes a simplified application of

the collective approach. The methodology originates in Beninger and Laisney (2001),

where fiscal reforms are simulated on an artificially created data set. The population

of tax units consists only of singles and couples where labour supply decisions are

treated as a discrete choice problem. Here a data set is created where couples’

behavior under the base line tax system results from a fully deterministic labour

supply model that exhibits some fundamental ingredients of the collective approach.

The “collective world” is constructed following a mixed strategy. Some preference

parameters are estimated from the singles sample, while some other key parameters

of the collective model are calibrated so as to replicate the observed data on couples’

labour supply. A unitary model is then estimated in this collective world where

household members behave according to collective rationality. In this way, it is

possible to study whether the two models lead to substantially different predictions

on household consumption and male and female labor supplies before and after a

common tax reform.



The Spanish data comes form the first three waves of the European

Community Household Panel (ECHP), collected during 1994 to 1996. In line with the

remaining countries in the international project to which this paper belongs, the

sample selected consists of people 25-55 years of age, excluding the retired, the

registered unemployed, the self-employed, and those working in the agricultural

sector. Thus, the tax units selected are singles and couples, with or without children

under 16, where the adults are either employed in a salaried job or non-participants

in the labor market.

The baseline personal tax system is the one of 1994. The available data permits

the modeling of a 1994 stylized tax system, where married people are allowed to fill

in either two individual tax returns or a joint return. The remaining features of the

1994 tax system can be summarized as follows: (i) certain deductions from wage

earnings; (ii) two graduated tariffs for individual and joint returns, both consisting of

18 tax brackets with a minimum and a maximum marginal tax rate of 20 and 56 per

cent, respectively; (iii) a minimum exempted income of, approximately, 2,405 euros

(400,000 pesetas) for individual tax units and 4,810 euros (800,000 pesetas) for

couples; (iv) and certain tax credits depending on the number of children and other

circumstances of the tax unit.

The 1999 tax system also permits married people to fill in individual or joint

returns, and maintains a deduction  from wage earnings. The two distinctive features

of the reform are the following: (i) the substitution of the tax credits by a standard

deduction from the tax base of 3,307 euros (550,000 pesetas) per adult, plus 1,203

euros (2,000,000 pesetas) for the first and second child, and 1,803 euros (300,000



pesetas) for the third and remaining children; and (ii) a unique graduated tariff for

individual and joint tax returns consisting of only 6 tax brackets with a minimum

and a maximum marginal tax rate of 18 and 48 per cent, respectively.
(4)

The first important finding of the paper is that the unitary model performs

very badly on the data set constructed under the collective approach. This can only

be due to the mistaken assumption that households behave as single decision makers

when the data set has been constructed according to a collective model. The

implication for future research is that it is justified to put more effort in making

operational the collective approach.

As far as the collective framework, the paper first evaluates the 1999 tax

reform maintaining constant the behavior predicted by the deterministic collective

model. Consistently with other static exercises(5), it is found that the 1999 tax system

leads to an increase in mean disposable incomes and a reduction of the redistributive

effect on the pre-tax income distribution.

 The more interesting results take into account individuals’ responses to

changes in the tax system. An important finding is that the female’s bargaining

power depend, among other variables, on the earnings potential of the members of

the couple. In turn, this variable partially depends on the tax system parameters.

Thus, in the collective framework any tax reform affects the spouses’ labour supplies

through two channels. First, through changes in the overall budget constraint, the

only channel available in a unitary world. Second, through changes in the female’s

bargaining power, a distinctive feature of the collective approach.



When the labour supplies are allowed to vary, the decrease in tax revenues

and average tax rates is now smaller than in the static case, the redistributive effect is

larger than in 1994, and there is a 14.8 social welfare increase.  Moreover, the issue of

changes in the intra-household distribution of resources –about which the unitary

model is silent- can also be analyzed within the collective approach. In particular,

corresponding to the increase in females’ power indexes induced by the tax reform,

all females in the couples sample experience a utility gain, while essentially all men

are seen to experiment a utility loss.

The rest of the paper is organized in seven sections. Section II discusses the

sample selection and other data problems. Section III presents the baseline 1994 tax

system. Section IV describes how to construct a collective world. Section V presents

the results on the estimation of the singles model and the construction of the

collective world for the Spanish economy. Section VI reports the estimation of the

unitary model on the collectively generated data set. Section VII evaluates the tax

reform in the collective world, and Section VIII concludes.



II. THE DATA

As indicated in the Introduction, data comes form the ECHP. The main focus

of this study is the evaluation of tax reforms through their impact on labor supply. It

is well known that the labor behavior of the registered unemployed, the self-

employed, and those working in the agricultural sector is particularly difficult to

estimate. Therefore, together with the retired, households containing persons of these

characteristics are excluded from the analysis. Furthermore, the labor behavior of

those close to the normal retirement age of 65 years might be heavily influenced by

the early retirement provisions that are an important part of all the social security

systems of the European countries participating in this study. Therefore, the tax units

selected are households, with or without children under 16, where the adults are 25-

55 years of age and either employed in a salaried job or voluntary unemployed.

There are basically three problems with the type of information available in

Spain and with the sample selected according to these criteria. First, three waves of

the ECHP, conducted in 1994, 1995, and 1996, were available at the time of the

project. In a given ECHP wave dated in year t, individual characteristics refer to the

moment the interview is conducted, namely, during the last quarter of that year.

However, annual income is reported in answer to a retrospective question that refers

to the year t – 1. To overcome this discrepancy, individuals interviewed during two

consecutive waves have been considered. In this way, individual characteristics

recorded during the last quarter of year t can be matched with income information

referred to this year, but recorded during the second wave, that is, during the last

quarter of year t + 1.



Second, as in other Southern European countries, the percentage of people

living in single person households and satisfying the above selection criteria is

very low. In particular, among the people interviewed in 1994 for which

information in the second wave is available, there are only 70 females and 86

males in this situation. In an attempt to increase the sample size, new individuals

in single person households in 1995 who had other living arrangements in 1994

have also been considered. Unfortunately, those for whom there is also

information in 1996 about the income earned during 1995 are only 19 females and

20 males.(6) Finally, lone parents with children under 16 are also added up. A total

of 46 females and 3 males fulfill this condition. Therefore, the final sample of tax

units consisting of single person households, with or without children under 16,

consists of 135 females and 109 males. In the sequel, these tax units will be referred

to as “singles”.

A classical difficulty in studies of tax reform with micro data from household

surveys is that the definition of a household need not coincide with the definition of

a tax unit. Therefore, in line with the remaining countries in this international project,

the second type of tax unit studied –which will be referred to as “couples”- consist of

households which can be easily identified with tax units and satisfy the selected

criterion already discussed, that is, households with two adults 25-55 years of age,

either employed in a salaried job or voluntary unemployed, with and without

children under 16. Households of more complex composition, with either additional

older, younger members, or both, are excluded from the analysis. As in other

Southern European countries, a large proportion of households in Spain belongs to



this excluded category. Consequently, the ECHP sample of couples thus defined

consists of only 975 observations.(7)

The third problem with the Spanish data has to do with the fact that most

income information refers to income net of (i) withdrawals retained at the income

source on account of the personal income tax, and (ii) the employee’s contribution

to social security. Withdrawals refer both to capital income, wage income, and

some public transfers that are considered part of labor income. These public

transfers include old-age and disability pensions, pensions granted to widows and

orphans, the unemployment subsidy, and other minor public subsidies granted to

needy families.(8)

Given the graduated tariff in the Spanish income tax, firms are instructed to

practice withdrawals on wage income according to a complex formula that takes

into account the number of dependent children. In addition, there is a single 25

per cent withdrawal rate on capital income, and a relatively small withdrawal rate

on the public transfers described above. The employee’s contribution to social

security refers only to wage income, varies along a number of professional

categories, and it is subject to a maximum ceiling.

Fortunately, the Instituto de Estudios Fiscales (IEF)  –a public organism in the

Ministry of Finance devoted to research in fiscal matters and other activities-has a

program to compute an estimate of gross income from the information available in

the ECHP about the net income described above and the number of dependent

children.(9) Table 1 summarizes the consequences of applying the IEF program to



the singles and couples data sets. Taking into account a 4.75 inflation rate between

1994 and 1995, all incomes are expressed in 1994 euros.

Table 1 around here

The more remarkable features in Table 1 are the following. First, the

average withdrawal rate on gross taxable income ranges from 14.2 to 17.8 per cent

for participants, and from 4.5 to 7.8 per cent for non-participants. Second, gross

non-wage income of single male and female non-participants is 5.3 and 6.1 times

larger, respectively, than the corresponding figures for participants in the labor

market. Third, the participation rate among single and married females is 80.7 and

31.6 per cent, respectively. Among the first group, the percentages of females

without children or with one child are 65.9 and 17.0 per cent, respectively, while

among the second group these percentages are only 15.8 and 29.8, respectively.

Gross wage earnings of single females is 17 per cent larger than for married

females. Fourth, among participants in the labor market, gross total income of

married males is 3.6 per cent larger than for single males, 12.2 per cent larger than

for single females, and 36.7 per cent larger than for married females. Among non-

participants, the highest income corresponds to single females, closely followed by

married and single males.



III. THE BASELINE TAX SYSTEM

In contrast to other European countries in this project, in Spain there is no

benefit system to speak of.(10) Therefore, it suffices to describe the personal tax

system.

Data availability determines the baseline year for this paper and the

features of the system that can actually be modeled. As explained in the data

section, the baseline year is 1994. Data limitations in the ECHP precludes to take

into account the following important features of the 1994 tax system: a) owner-

occupiers must declare as taxable income 2 per cent of the housing value, while

housing renters can deduct the minimum of 15 per cent of housing rent or 451

euros (75,000 pesetas); b) contributions to private pension funds, up to a maximum

of 4,510 euros (750,000 pesetas), are deductible from taxable income. c) 15 per cent

of health expenditures are deductible; and d) the following investments generate

tax credits, with a ceiling of 30 per cent of the tax bill: housing acquisition, life

insurance, and donations to different types of charities and non-profit institutions.

In view of the above, this paper must focus on a simplified 1994 tax system

that includes the following elements: 1) the basic income exemption; 2) the

deductions from gross wage income; 3) the graduated tariff on total taxable

income; and 4) the tax credits. Differences in the taxation of singles and couples

justifies a separate treatment.

Gross labor income, GW, is the sum of wage earnings, wL (wage rate w

times hours worked L), plus certain taxable public transfers, O. Gross taxable



income, GT, is the sum of GW plus capital income and property income, K. Singles

with gross income GT less than 2,405 euros (400,000 pesetas) need not fill in a tax

return. For singles with gross income greater than this minimum there are two

deductions from gross labor income. First, the deduction of the employee’s

contribution to social security from wage earnings. This deduction’s average rate,

denoted by ss, is taken from row 6 of Table1, namely, 6.5 per cent for females, 6.2

for single males and 6.1 for married men. The magnitude wL(1 – ss) + O, is called

net labor income (that is, gross labor income net of social security contributions).

Second, the minimum of 5 per cent of net labor income or 1,503 euros (250,000

pesetas), denoted by D.

__________________________________________________
A Simplified Taxation Scheme for Singles

Gross labor income GW = wL + O
Gross taxable income             GT = GW + K
Taxable labor income W = wL(1 – ss) + O - D
Taxable income I = W + K
Gross tax liability Tg = T(I)

Net tax liability Tn = Tg – C
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - -

Non-wage income     y = O + K + P
Gross income, net of social security contributions g = wL(1 – ss) + y
Disposable income x = g - Tn
__________________________________________________

Taxable labor income, W, is equal to net labor income less D. Taxable

income, I, is the sum of taxable labor income plus capital income and property

income net of necessary expenses, K.(11) The graduated tariff for singles, which

gives the gross tax liability Tg = T(I) for any taxable income I, is described below.

Graduated Tariff for Singles, Tg  = T(I),  in Euros:



Taxable Income, I Gross Tax Liability, Tg

I <  2,404 0
I <  6,010 (I -   2,404) 0.2
I <  9,436 721 +(I - 6,010) 0.22
I <  14,484 1,475 + (I  -  9,436) 0.245
I <  16,287 2,314 + (I  -  14,484) 0.27
I <  19,713 3,239 + (I  -  16,287) 0.3
I <  23,134 4,267 + (I  -  19,7130) 0.32
I <  26,566 5,363 + (I -  23,134) 0.34
I <  29,990 6,528 + (I -  26,566) 0.36
I <  33,416 7,761 + (I  -  29,990) 0.38
I <  36,842 9,063 + (I  -  33,416) 0.4
I <  40,268 10,433 + (I  -  36,842) 0.425
I <  43,694 11,889 + (I  -  40,268) 0.45
I <  47,119 13,431 + (I  - 43,694) 0.47
I <  50,545 15,041 + (I  - 47,119) 0.49
I <  53,971 16,720 + (I  - 50,545) 0.51
I <  57,397 18,467 + (I -  53,971) 0.535
I >  57,397 20,299 + (I  -  57,397) 0.56

Finally, tax credits C include three components: a) 120 euros (20,000

pesetas) per child; b) day care expenses for children up to 3 years of age, which

equals the minimum of 15 per cent of expenses or 150 euros (25,000 pesetas);(12)

and c) a credit meant to favor wage earners which depends on net wage income

and capital income as follows. If the individual has:

- net labor income greater than 10,824 euros (1,800,000 pesetas) or capital

income greater than 12,026 euros (2,000,000 pesetas), then the tax credit is set equal

to a minimum 151.5 euros (25,200 pesetas)

- net labor income less than 6,013 euros (1,000,000 pesetas) and capital

income less than 12,026 euros, then the tax credit is set equal to a maximum 409

euros (68,000 pesetas)

- net labor income between 6,013 and 10,824 euros, then the tax credit is

computed according to the formula: 409 euros – 0.05 (net wage income – 6,013

euros).



Gross income net of social security contributions, g, is equal to wage

earnings net of social security contributions, wL(1 – ss), plus non-wage income y =

O + K + P -where P denotes public transfers not subject to the income tax (see note

7. Once tax credits are taken into account in the computation of net tax liability,

disposable income, x, is seen to be equal to gross income net of social security

contributions, g, minus net tax liability, Tn.

Couples are allowed to chose between two options: to fill in two separate

tax returns, or to fill in a joint tax return integrating the incomes of the spouses. In

the first case, each spouse can claim half of the tax credit for dependent children.

In the second case, the new features are the following. First, the minimum

exempted gross income for couples are 4,810 euros (800,000 pesetas). Second, the

couple is allowed to deduct the minimum of 5 per cent of their aggregate net labor

income or 1,503 euros (250,000 pesetas), denoted by D. Third, the graduated tariff

is adjusted as follows.

Graduated Tariff for Couples, Tg = T(I),  in Euros:

Taxable Income, I Gross Tax Liability, Tg

I <  4,808 0
I <  12,020 (I  - 4,808) 0.2
I <  15,777 1,442 + (I - 12,020) 0.22
I <  19,533 2,366 + (I  -  15,777) 0.245
I <  23,289 3,377 + (I  -  19,533) 0.27
I <  27,045 4,504 + (I  -  23,289) 0.3
I <  30,802 5,706 + (I  -  27,045) 0.32
I <  34,558 6,983 + (I  -  30,802) 0.34
I <  38,314 8,335 + (I -  34,558) 0.36
I <  42,071 9,763 + (I  -  38,314) 0.38
I <  45,827 11,265 + (I  -  42,071) 0.4
I <  49,583 12,862 + (I  -  45,827) 0.425
I <  53,340 14,552 + (I  -  49,583) 0.45
I <  57,096 16,317 + (I - 53,340) 0.47
I <  60,852 18,158 + (I  - 57,096) 0.49



I <  66,111 20.074 + (I  - 60,852) 0.51
I >  66,111 22,887 + (I -  66,111) 0.535



IV. THE CONSTRUCTION OF A COLLECTIVE WORLD

IV. 1. Efficient Household Allocations

The starting point of any collective model is the recognition that multi-

person households consist of several individuals with preferences of their own.

Together with singles, this paper focus on one type of multi-person household,

namely, couples consisting of two adults, each 25-55 years of age, with or without

children under 16.

Both spouses are assumed to have preferences represented by the following

well-behaved direct utility functions:

ui = vi (ci, lm, lf, d), i = m, f,

where ci is a Hicksian aggregate of private consumption goods consumed by

agent i, li are leisure amounts, and d is a vector of household characteristics like

the number of children and education level. Notice that public goods and

consumption externalities are excluded from the model. However, the above

utility functions allow for an externality with respect to the spouse’s leisure.

Let y denote the household non-wage income that may include individual

assignable non-wage incomes, ym and yf, and some component yh that cannot be

attributed to any of the spouses. Taking the private consumption good as the

numeraire, the household budget constraint requires that household consumption

c = cm + cf does not exceed the household disposable income:

c ≤ wmLm (1 – ssm) + wfLf(1 – ssf) + y – τ(wmLm, wmLm, y, d),



where wiLi (1 – ssi) is individual i’s wage earnings net of social security

contributions, and τ is the function that gives the household 1994 net tax liability

depending on gross wage earnings, non-wage household income, and certain

household characteristics (see Section III for details).

The distinctive feature of the collective approach is that, independently of

the bargaining process in which the two individuals may be engaged in,

household allocations of consumption and leisure are assumed to be (Pareto)

efficient. That is, observable household allocations should be such that no

individual’s welfare can be increased without decreasing the welfare of the

spouse. Formally, a household allocation (cm, cf, lm, lf) is efficient if it is the

solution to the following utility maximization problem:

         Max           vm (cm, lm, lf, d) (1)

 {cm, cf, lm, lf}

subject to vf(cf, lf, lm, d) ≥ uf

c ≤ wmLm (1 – ssm) + wfLf(1 – ssf) + y – g(wmLm, wmLm, y, d),

li + Li = 168, i = m, f,

where 168 is the maximum available number of hours per week, and uf is some

required utility level for individual f.  Naturally, by varying uf the set of efficient

household allocations can be traced out.

An appropriate interpretation of uf is that the variable represents individual

f’s bargaining power. In general, this bargaining power may depend on certain



household characteristics, like the age difference between spouses, the wage

earnings potential of both spouses, their non-wage incomes, and other factors.

These variables are the so-called distribution factors referred to in the

Introduction. Notice that changes in distribution factors will shift the bargaining

power from one individual to his/her spouse, altering thereby the household

decisions on consumption and leisure. In particular, as will be seen below, tax

reforms may alter the earnings potential of both spouses; this may induce changes

in individual f’s bargaining power that, in turn, may affect labour supplies and the

intra-household allocation of consumption and welfare.

IV. 2. Empirical Specification and Identification of the Collective Model

To make the efficiency problem (1) empirically tractable, the individual

utility functions are assumed to be of the following form (i = m, f and i ≠ j):

       ui = β1i(d) ln(ci – ci(d)) + β2i(d) ln(li – li(d)) + δi(d) ln(li – li(d)) ln(lj – lj(d)). (2)

The preference parameters ci(d) and li(d) capture subsistence or minimum

consumption and leisure, and are assumed to depend on household

characteristics. In particular, the parameter li(d) can be interpreted as the time

needed to sleep and to perform essential domestic tasks which increase with the

number of children.

As pointed out in the Introduction, the identification and estimation of such

a collective model in the presence of non-participation in the labor market and a

non-linear budget constraint is beyond the scope of this paper. Instead, the

following approach is pursued.



In the first place, to simplify matters labour supply is treated as a discrete

choice problem. That is, individuals are assumed to choose among a limited

number of working hours. The advantage of this assumption is that econometric

problems related to non-participation and the shape of the budget constraint can

be conveniently dealt with.(13)

Nevertheless, even in this simplified context the following question must be

addressed: How can the parameters ci(d), li(d), β1i(d), β2i(d), and δi(d), i = m, f be

identified given the mixed effects coming from individual preferences and the

intra-household bargaining process reflected in uf? The solution to this

fundamental problem amounts to the construction of a collective world that will

be carried on in two stages.

In stage 1, the following crucial assumption is made: apart from the leisure

interaction term in equation (2), singles and married individuals in couples share

the same preferences. Thus, in the discrete case the single’s utility maximization

problem can be written as follows. For each i = m, f,

  Max  β1i(d) ln(ci – ci(d)) + β2i(d) ln(li – li(d)) (3)
{ci, li}

subject to ci ≤ wiLi (1 – ssi) + yi – h(wiLi, yi, d),

Li ∈ Ψi,

 li + Li + li(d) = 168,



where yi = Oi + Ki is the non-wage income of agent i, h is the function that gives

the next tax liability (see Section III for a discussion), and Ψi is the set of

alternatives among which individual i can choose his/her working hours.

This model can be estimated on data from the two samples of male and

female singles discussed in Section II. Two remarks are in order. First, the

estimation requires gross wages for all individuals. Thus, using information about

their individual characteristics, standard techniques are used to predict non-

participants’ gross wages. Second, although in principle the minimum

consumption and leisure terms ci(d) and li(d), i = m, f, can be estimated from the

data, for convenience they would be fixed according to the criteria explained in

the next section. Thus, the outcome of stage 1 consists of parameter estimates for

β1i(d) and β2i(d), i = m, f (see Section V for the results).

For couples, the minimum consumption and leisure terms are also set equal

for both males and females and are fixed according to the criteria explained in the

next section. At this point, the leisure interaction terms δi(d), as well as the

individual’s f bargaining power uf remains to be identified. For this purpose, a

calibration exercise is performed in stage 2.(15) Since there are only two pieces of

information for every couple, namely, hours of work choices for the two members,

only two parameters can be calibrated to optimize over a chosen criterion.

This stage consists of two rounds. In the first one, for each couple the

parameters δm and δf are made equal, δm = δf = δ, and are allowed to vary in a



grid of discrete choices denoted by ∆. For each δ  in ∆, a number of utility pairs

(ukm(δ), ukf(δ)), k = 1,…, K, in the utility possibility frontier is computed for each

couple. The utility pair whose associated allocation of consumption and leisures

best fit the observed labour supplies is selected. This choice determines an

estimate of the power index of individual f –denoted by µ- depending on the given

δ. Finally, the δ which provides the best fit to labour supplies is selected. The

outcome of the first round is an optimal household allocation and an optimal

power index µ for each couple.

The power indexes thus calibrated are then regressed on the vector of

demographic characteristics d, and a vector z of explanatory variables that are

interpreted as distribution factors, that is, exogenous variables that may affect the

bargaining process but not the preferences or the budget constraint. Using the

estimated power index for each couple, in the second round the above algorithm is

redesigned to provide optimal values for δm and δf in each couple. Finally, the

leisure interaction terms thus calibrated are regressed on the vector of household

characteristics d.

The details of the first round are best explained in three steps for each

couple. In step 1, for each δm = δf = δ  in ∆, a number of utility pairs (ukm(δ),

ukf(δ)), k = 1,…, K, in the utility possibility frontier is determined as follows. First,

let uminf(δ) and umaxf(δ) be the minimum and maximum utility level that f can

obtain, respectively, considering all labour supply combinations Lm∈Ψm and



Lf∈Ψf, and all possible consumption shares between 0.1 and 0.9. Notice that these

values will depend on the individual wages, the household non-labor income and

demographic characteristics, and the tax system. Second, the K utility levels ukf(δ)

are defined by

ukf(δ) = uminf(δ) + (k – 1) [umaxf(δ) - uminf(δ)]/(K – 1), k = 1,…, K.

Third, for each k, m maximizes his utility subject to the household budget

constraint, f’s required utility level ukf(δ), and the labour supplies being in the

choice set:

Max           vm (c - cf, lf, lm, d; δ) (4)

   {cm, cf, lm, lf}

subject to vf(cf, lf, lm, d) ≥ ukf(δ),

c ≤ wmLm (1 – ssm) + wfLf(1 – ssf) + y – g(wmLm, wmLm, y, d),

Li ∈ Ψi, i = m, f,

li + Li + l(d) = 168, i = m, f.

For each k, this maximization procedure results in an efficient household

allocation (cm(k, δ), cf(k, δ), lm(k, δ), lf(k, δ)), and a corresponding utility pair

(ukm(δ), ukf(δ)) in the utility possibility frontier. Denote the set of all those

allocations by A(k, δ).

In step 2, given δ, select the allocation in A(k, δ) which minimizes the

criterion

(lm(k, δ) – lm)2 + (lf(k, δ) – lf)2,



where li, i = m, f, is the individual i’s observed labour supply. Denote the

corresponding value of k by k = k(δ). An index for individual f’s bargaining power

can be defined as

µ = k(δ)/K = µ(δ).(14)

The more this index approaches 1, the closer the utility of individual f approaches

umaxf(δ), and hence the greater is her bargaining power.

In step 3, for each couple choose the value of δ in ∆ which minimizes the

criterion

(lm’(δ) – lm)2 + (lf’(δ) – lf)2,

where li’(δ) = li(k(δ), δ), i = m, f. This value of δ, denoted by δ*, determines: (i) an

allocation (cm*, cf*, lm*, lf*), where ci* = ci(k(δ*), δ*), li* = li’(δ*), i =m, f; (ii) a power

index µ* = µ(δ*) = k(δ*)/K; and (iii) a pair of utility functions with a common

δ∗ parameter: ui = β1i ln(ci – c(d)) + β2i ln(li – l(d)) + δ* ln(lm – l(d)) ln(lf – l(d)).

The second round consists of 5 steps. In step 1, the power indexes calibrated

in the first round are regressed on the vector of demographic characteristics d, and

a vector z of explanatory variables that are interpreted as distribution factors, µ* =

f(d, z).

In step 2, for each δf∈∆f, compute

ukf(δf) = uminf(δf) + (k – 1) [umaxf(δf) - uminf(δf)]/(K – 1), k = 1,…, K,



where umaxf(δf) - uminf(δf) are calculated as in step 1 in the first round. From the

set of ukf(δf), k = 1,…, K, choose upf(δf) so that p corresponds to the nearest integer

of f(d, z)K. Then, for each  δm∈∆m solve the problem

Max           vm (c - cf, lf, lm, d; δm) (5)

   {cm, cf, lm, lf}

subject to vf(cf, lf, lm, d) ≥ upf(δf),

c ≤ wmLm (1 – ssm) + wfLf(1 – ssf) + y – g(wmLm, wmLm, y, d),

Li ∈ Ψi, i = m, f,

li + Li + l(d) = 168, i = m, f.

This results in an allocation (cm(δm, δf), cf(δm, δf), lm(δm, δf), lf(δm, δf)). Denote the

set of all those allocations by A(δm, δf).

In step 3, choose the allocation in A(δm, δf) which minimizes the criterion

(lm(δm, δf) – lm)2 + (lf(δm, δf) – lf)2,

where, as before, li, i = m, f, is the individual i’s observed labour supply. The

parameters (δm, δf) thus calibrated for each couple are regressed on the vector d of

household characteristics. Estimated parameters, say δm(d) and δf(d) close round

two.

IV. 3. A Summary



In brief, the construction of a collective world for the Spanish economy

proceeds as follows. First, in stage 1 the subsistence parameters cm(d) = cf(d)  =

c(d) and lm(d) = lf(d) = l(d) are fixed, while the parameters β1i(d) and β2i(d), i = m,

f are estimated using the samples of female and male singles. Second, in stage 2

the subsistence parameters for couples are similarly fixed, while the female’s

bargaining power index µ* = f(d, z) is obtained via the first round calibration and

the subsequent estimation of the calibrated power indices. Third, the parameters

δi(d), i = m, f are obtained via the second round calibration and the subsequent

estimation of these leisure interaction terms as a function of household

characteristics. Finally, using the parameters thus identified, the collective world is

constructed by taking the set of Spanish couples and replacing the observed

labour supplies by the “collectively” determined labour supplies.

This data set obtained by means of a fully deterministic collective model is

the one that, in principle, should be used in Section VI to estimate a unitary model

of the household. In practice, the estimation of the calibrated leisure interaction

terms leads to bad predictions of the hours worked by both males and females.

Therefore, the data set used in the estimation of the unitary model in this version

of the paper is the one resulting from the estimation of the female power index

and the calibrated leisure interaction terms, which provide very good predictions

of the hours worked by all individuals. On the other hand, this data set constitutes

the base line for the evaluation of the 1999 tax reform in Section VII.





V. ESTIMATION  RESULTS

V. 1. The Singles Model

Table 2 contains descriptive statistics for singles about age, education,

marital status, number of children, region of residence, and labor participation.

Figures 1 and 2 describe in more detail the distribution of observed labour

supplies for females and males, respectively

Table 2 and Figures 1 and 2 around here

It should be stressed that the relative small samples for singles in the Spanish case

limits the applicability of the project’s approach in this country.

V. 1. 1. Missing Wages

As can be seen in Table 2, approximately 20 per cent of both males and

females do not participate in the labor market. In order to impute reservation

wages to non-participants, a log wage equation has been estimated separately for

male and female participants. Heckman’s two step estimation procedure was

applied (see, for instance, Greene, 1997). However, the null hypothesis of no

sample selection could not be rejected. Therefore, wages were simply estimated by

means of OLS. Regression results and wage predictions are presented in Table 3.

Table 3 around here

The age variables are significant for both males and females. To have a

secondary education and, above all, a College education has a positive impact on

wages. To live in Madrid has a positive but barely significant effect on wages. The

presence of children has a negative but insignificant effect on female wages. The



adjusted R2 is 0.39 and 0.09 for males and females, respectively. As expected,

predicted wages have a lower variance than actual wages. Actual and predicted

wages for participants are slightly greater for females. Predicted wages for non-

participants, especially for females, are lower than wages for participants.

V. 1. 2. Marginal Propensities

As explained in the previous section, the identification of the collective

model parameters is achieved in two stages. In stage 1, the marginal propensities

for consumption and leisure for both males and females, β1i(d) and β2i(d), i = m, f,

respectively, where d is a vector of demographic characteristics, are estimated

from the corresponding samples for singles.

Singles i = m, f are assumed to solve the utility maximization problem in

(3):

  Max  β1i(d) ln(ci – ci(d)) + β2i(d) ln(li – li(d))
{ci, li}

subject to ci ≤ wiLi (1 – ssi) + yi – h(wiLi, yi, d),

Li ∈ Ψi,

 li + Li + li(d) = 168,

where ci(d) and li(d) are parameters denoting minimum subsistence consumption

and leisure, respectively. According to the budget constraint, consumption is

required to be less than or equal to disposable income under the simplified 1994

personal tax system which is possible to model given the available information in

the ECHP (see Section III for details). Disposable income is equal to wage income



net of social security contributions, wiLi (1 – ssi), plus non-wage income, yi –

including capital income, property income, and public transfers subject and non

subject to the personal tax- less net tax liability after all deductions and credits are

taken into account, Tn = h(wiLi, yi, d). It is assumed that the set Ψi consists of 5

discrete choices for hours worked per week, Li, i = m, f, according to the following

scheme(16):

Discretization of Weekly Working Hours

Female Choices: Male Choices:

Observed Assumed Observed Assumed

  0 – 14   0   0 – 14   0
15 – 25 20 15 – 24 20
26 – 35 30 25 – 34 30
36 – 44 40 35 – 44 40

45 and more 50 45 and more 50

For estimation, and skipping the indices for male and female preferences to

keep notation simple, the utility derived by individual j at the h-th labour supply

choice is given by:

ujh = β1(dj)ln(cjh – c(dj)) + β2(dj)ln(ljh – l(dj)) + εjh,

where εjh is an individual unobserved heterogeneity preference component that

may depend on the labour supply choice.

After an extensive search, the minimum subsistence parameters are fixed so

as to maximize the ability of the model to predict hours worked. The final choices

are the following. The minimum amount of time for sleeping and domestic tasks is

fixed at lm(d) = 80 and lf(d) = 87 hours per week for males and females,



respectively. The minimum consumption is assumed to be the same for males and

females, cm(d) = cf(d) = mdi – c0, where mdi is the minimum disposable income

over the sample under the 1994 tax system and the discretization of weekly

working hours already described, and c0 is a parameter which is taken to be – 2.

On the other hand, the marginal propensities β1(dj) and β2(dj) are assumed

to be heterogeneous across households. In particular, the model applied is Hoynes

(1996) labour supply multinomial logit model with discrete unobservable

heterogeneity. It is assumed that there is only unobserved preference

heterogeneity with regard to the marginal propensity to consume β1(dj). Thus,

preference parameters are assumed to be of the following form:

β1(dj) = θj + β’11dj,
and

β2(dj) = β20 + β’21dj.

In the empirical exercise it is assumed that θj can only take two values, θ1 and θ2,

with probabilities p1 and p2 = 1 – p1. A higher value for the discrete heterogeneity

or mass point θj implies a larger marginal propensity to consume, and hence a

larger work effort. Both mass points θj and the associated probabilities are

estimated by maximum likelihood techniques. The contribution for person j

choosing the pair (cjh, ljh) consists of two parts, each associated with one value of

the heterogeneity factor:

          p1 (exp (x’jhβ(θ1))/Σh exp (x’jhβ(θ1)) + p2 (exp (x’jhβ(θ2))/Σh exp (x’jhβ(θ2)),



where β(θa) is shorthand notation for the vector preference factors θa appearing in

the marginal propensity to consume β1(dj), a = 1, 2. The likelihood function to be

maximized equals:

log LD = ΣjΣhΣa pa (exp (x’jhβ(θa))/Σh exp (x’jhβ(θa)), (4)

and results in an estimated coefficients vector (θ1, θ2, β’11, β20, β’21) with

probabilities p1 and p2. In order to ensure that that the probabilities do lie between

0 and 1, p1 and p2 are replaced by the expressions exp (m)/(1 + exp (m)) and 1 -

exp (m)/(1 + exp (m)), respectively, where the scalar m is estimated.

Maximum likelihood estimation results based on (4) for two mass points for

single males and females, are reported in Table 4. The last row in each panel show

the log likelihood value obtained with the multinomial logit model without

allowing for unobserved heterogeneity. The improvement when allowing for

unobserved heterogeneity is large in both cases. However, moving from two to

three mass points does not improve the log likelihood significantly. On the other

hand, the estimated probabilities and the frequencies for both regimes are as

follows:

MALES FEMALES

Est. Prob. Freq. Est. Prob. Freq.

Regime 1 0.72 0.75 0.64 0.67

Regime 2 0.28 0.25 0.36 0.33



Although regime 1 appears to be chosen slightly too often, the regime frequencies

obtained are very close to the estimated probabilities.

Table 4 around here

The interpretation of the coefficients in Table 4 is not easy. However, the

normalized marginal propensities to consume and to demand leisure are shown in

Table 5. They are practically identical for males and females. Using these

propensities, price and wage elasticities at observed hours are computed by

linearising the budget constraint at those points. The results are given in Table 6.

The mean price elasticity is – 1 for both males and females. The mean wage

elasticity, although slightly larger for females for whom it reaches the value 0.11.

Mean income elasticities are very similar for males and females. It is large for

consumption and, in absolute value, even larger for labour. In all four cases, the

range of variation of the estimated elasticities in the sample is large.

Table 5 and 6 around here

Finally, Table 7 presents the cross tabulation of predicted hours worked

(columns) against observed worked hours. The observed marginal distributions of

hours worked is fairly accurately reproduced, except for all persons working 50

hours who are predicted to work the usual 40 hours per week. Non-participants

are very well predicted indeed. In all, 63 and 69 per cent of all male and female

cases, respectively, are well predicted by the model.

V. 2. The Construction of the Collective World

Table 8 contains descriptive statistics for singles about age, education,

number of children, region of residence, and labor participation. Figures 3 and 4



describe in more detail the distribution of observed labour supplies for females

and males, respectively

Table 8 and Figures 3 and 4 around here

V. 1. 1. Missing Wages

As can be seen in Table 8, 15 and 68 per cent of males and females,

respectively, do not participate in the labour market. In order to impute wages to

non-participants, wage equations are estimated separately for male and female

participants. However, in the couples’ context a difficulty must be confronted: to

deal with the selectivity issue, a participation model based on the collective

framework would have to be built. Fortunately, there is a more straightforward

alternative, namely, to apply Lewbel’s (2000) estimation method that does not

require the specification of the selection mechanism. Thus, this method (in its

simplest form) is used here for wives, whose participation rate is very low.(17) For

men, whose selectivity problem is much less severe, the OLS predictions are more

accurate than those based on the Lewbel estimator. Regression results and wage

predictions are presented in Table 9.

Table 9 around here

For males, the greater the age or the educational level, and to live in Madrid

has a significant positive effect on wages. For females, the age variable has a

positive but decreasing effect on wages; to have a College degree and to live in

Madrid has a positive effect, and to have children has a negative effect on wages.

As expected, predicted wages have again a lower variance than actual wages.



Actual, but not predicted wages are slightly higher for males. Both male and

female non-participants are predicted to have a lower wage than participants.

V. 1. 2. Preference Parameters

As indicated in Section IV, it is assumed that a person, once married, retains

the preferences for consumption and leisure he/she had when single, but with an

interaction term in log leisures added. That is, the spouses preferences, i = m, f, are

given by

ui = β1i(d) ln(ci – ci(d)) + β2i(d) ln(li – li(d)) + δi(d) ln(li – li(d)) ln(lj – lj(d)),

where the parameters β1i(d) and β2i(d) have been estimated in the first stage of the

identification process (see Section V. 1. 2).

For couples, it is assumed that the set of discrete choices for hours worked

per week is somewhat wider than for singles:

    Discretization of Weekly Working Hours

Female and Male Choices:

Observed Assumed

  0 – 9   0
10 - 19 10
20 – 29 20
30 – 39 30
40 - 49 40
50 - 59 50

60 and more 60

In the second stage of the identification process, the parameters ci(d)), li(d)),

δi(d), i = m,f, and individual f’s power index must be identified. The minimum



subsistence parameters are fixed taking into account the impact of children on

both time use and consumption. The final choices are the following.

The minimum amount of time for sleeping and domestic tasks for males is

fixed at lm(d) = 82 hours per week, plus 4 hours if there is any child between 0 and

3 years of age, and 2 hours if there is any child between 4 and 15 years of age. For

females, lf(d) = 88 hours per week, plus 9 hours if there is any child between 0 and

3 years of age, and 7 hours if there is any child between 4 and 15 years of age.

The minimum consumption is assumed to be the same for males and

females, cm(d) = cf(d) = medi – c0, where medi is the minimum equivalent

disposable income over the sample under the 1994 tax system and the

discretization of weekly working hours already described, and c0 is a parameter

which is taken to be – 2. Equivalent disposable income, edi, is the result of

applying an equivalence scale to household disposable income, di. Following

Buhmann et al. (1988) and Coulter et al. (1992a, b), for each household j of size m

equivalised disposable income is defined by

edij(λ) = dij/(mj)λ, λ∈[0,1].

When λ = 0, equivalised income coincides with original household income, while

if λ = 1, it becomes per capita household income. Taking a single adult as the

reference type, the expression (mj)λcan be interpreted as the number of equivalent

adults in a household of size mj. Thus, the greater the equivalence elasticity λ, the

smaller the economies of scale in consumption or, in other words, the larger the



number of equivalent adults. In this paper, λ is taken to be equal to 0.5 (for the use

of this value in international comparisons of income inequality, see Atkinson et al.,

1995).

As explained in Section IV, the identification of the parameters δi(d), i = m,f,

and individual f’s power index is accomplished in two rounds. In round 1, the

parameters δ jm and δ jf for each couple j = 1,…, J are made equal, so that δ jm = δ jf

= δ j. For each couple, the value of δ j  is allowed to vary in a grid ∆ = {- 6, -5.5,…,

5.5, 6}. For each δ j in ∆, the solution to the efficiency problem (4) determines a set

of efficient allocations A(k, δ j) along k = 1,…, 50 points in the efficient possibility

frontier. For each δ j, the efficient allocation that minimizes the difference between

predicted and actual weekly leisure hours is selected. An outcome of this

procedure is f’s power index µ = µ(δ j). Finally, the δ j in ∆ that minimizes the

difference between predicted and actual weekly leisure hours is selected. For each

couple, denote this calibrated value by δ j*. The corresponding power index is

denoted by µ* = µ(δ j*). The distributions δδ * = (δ1* ,…, δJ*) and µµ* = (µ1* ,…, µJ*) as

a function of female participation in the labor market are described in Table 10.

Table 10 around here

More than 50 per cent of all females have a power index below 0.5, and on

average µ* equals 0.42. Less than 10 per cent of the population has a negative

leisure interaction term, and on average δ* is equal to 0.65. The situation is very



different in couples where the female participates. In this case, not surprisingly, on

average δ* is close to zero (0.05). If the leisures of the spouses weakly enter into

their utility functions, then females (and possibly males too) would tend to

actively participate in the labour market. Perhaps more surprisingly, in this case

the bargaining power shifts in favor of males. The opposite is the case when

women do not participate, a majority situation in Spain and other Southern

European countries: the average δ* is close to 1 (0.93), the spouses enjoy each

others’ leisures, and µ* becomes 0.45.

The cross tabulation of predicted hours worked (columns) against observed

worked hours (rows) are presented in Table 11. The calibration of the parameters

µ* and δ* is very successful: the labour supplies of 943 males and 936 females in

975 couples, or 96.7 and 96.0 per cent, respectively, is correctly predicted by the

model.

Table 11 around here

Round 2 begins by regressing the power indexes µj*, j = 1,…, J, on a vector d

of demographic characteristics and a vector z of explanatory variables interpreted

as distribution factors. Three distribution factors are included: (i) the difference

between the male and the female age, denoted by dage; (ii) the logarithm of the

difference between the female’s and the male’s non-labour incomes, denoted by

lndif, and (iii) the ratio of the female’s to the male’s marginal contribution to the

household’s earnings when switching from non-participation in the labor market

to working 40 hours per week, denoted by mgcontr. The results are in Table 12.

Table 12 around here



Among the demographic variables there are some surprising results. The

male’s educational variables are not significant. That the female has a secondary

education has a positive significant impact on the female’s power index, but a

College education has no effect. The latter is the result of the correlation between

the educational level, females’ labour participation and a low value of δ*. The

presence of children between 4 and 15 years of age decreases the female’s power

index. As far as the distribution factors are concerned, the age and the non-labour

incomes differences are not significant, but the higher the females marginal

contribution to household earnings, the higher is their power index. This provides

an interesting new avenue, absent in the unitary model, for policy analysis and, in

particular, tax reforms: as long as tax reforms differentially affect the spouses’

marginal contribution to household earnings, the female’s power index, and hence

both spouses behavior will be affected.

In the next step, using the estimated power index µj, for individual f in each

couple j, a pair of interaction leisure terms (δmj, δfj) is selected in the set ∆m x ∆f,

where ∆m  = ∆f = ∆ = {- 6, -5.5,…, 5.5, 6}. First, for each δfj in ∆m, a utility

reservation value upf(δfj) which best reflects f’s estimated bargaining power µj is

selected. Then, the solution to the efficiency problem (5) determines a set of

household allocations A(δmj, δfj). For each couple, the efficiency allocation in

A(δmj, δfj) that minimizes the difference between predicted and actual working

hours is selected. Denote by (δmj*, δfj*) the values thus calibrated of the leisure



interaction terms. The distributions δδ m* = (δm1* ,…, δmJ*) and δδ f* = (δf1* ,…, δfJ*)

are described in Table 13.

Table 13 around here

On average, over the whole sample δf* is considerably higher than δm*:

ceteris paribus, females enjoy more their spouses’s leisure. The values of this

parameter change quite dramatically as a function of females’ labour participation.

When females participate, δm* becomes negative and the distance between a

positive δf* and δm* increases considerably. Otherwise, δf* and δm* are both

positive and close to each other.

Of course, the normalized marginal propensities to consume and to enjoy

leisure –which were practically equal for male and female singles (see Table 5)-

become rather different after the calibration of the leisure interaction terms. As can

be seen in Table 14, for males the average propensity for leisure decreases from

0.63 for singles to 0.54 for couples. In view of the above, this decrease is more

pronounced in couples where females do not participate. For females, this is only

the case when they participate in the labour market, when the average propensity

for leisure decreases to 0.50. However, not surprisingly, their average propensity

for leisure raises up to 0.78 when they become non-participants. Over the whole

sample, females’ average propensity for leisure is 0.69, 15 points above the males’

average.

Table 14 around here



The cross tabulation of predicted hours worked (columns) against observed

worked hours (rows) are presented in Table 15. Again, the calibration exercise is

very successful: the behavior of 873 males and 911 females out of 975, or 89.5 and

93.4 per cent, respectively, is well predicted by the model.

Table 15 around here

Unfortunately, the demographic variables explain very little of the variation

in the leisure interaction terms (she the regression results in Table 16).

Consequently, the predictions of hours worked when the estimated leisure terms

are considered are very bad (see Table 17). The behavior of only 183 males and 539

females, or 18.8 and 55.3 per cent of the total, respectively, is correctly predicted.

According to the model, males tend to work much more and females less than

what the data shows.

Table 16 and 17 around here

For this reason, the collective world used for the estimation of the unitary

model in the next section is taken to be the one resulting from the estimation of the

female power index and the calibration of the male and female leisure interaction

terms (see Table 15 for hours worked in this case).



VI. THE UNITARY MODEL FOR COUPLES

In order to quantify the distortions from using a unitary model when the

collective approach is appropriate, an empirical specification of the former is

needed. The option is to extend the couples Stone-Geary utility function by means

of a leisure interaction term. Moreover, each couple has a finite set of labour

supply choices. Thus, the utility derived by household j at the h-th labour supply

choice is given by:

ujh = β1(dj)ln(cjh – c(dj)) + β2(dj)ln(lmjh – l(dj)) + β3(dj)ln(lfjh – l(dj)) +

δ(dj)ln(lmjh – l(dj)) ln(lfjh – l(dj)) + εjh,

where the disturbance is assumed to be drawn from a type I extreme value

distribution. Preference heterogeneity across households is dealt with via the

preference factors βk(dj). Like in the singles model, it is assumed that there is only

unobserved preference heterogeneity with regard to the marginal propensity to

consume β1(dj). Thus, preference parameters are assumed to be of the following

form:

β1(dj) = θj + β’11dj,

β2(dj) = β20 + β’21dj ,

β3(dj) = β30 + β’31dj,

where it is assumed that θj can only take two values, θ1 and θ2, with probabilities

p1 and p2 = 1 – p1. This empirical model can be estimated by means of maximum

likelihood techniques. The results are in Table 18. Among the explanatory



variables we include information concerning the regimes “chosen” in the

calibration of the collective model. This can be seen as a sort of “observed

unobservable heterogeneity”, and the corresponding variables turn out to be

highly significant (variables reg1f and reg2m). Children have a negative, although

non-significant impact on the cross leisure interaction term.

Table 18 around here

These parameter estimates give rise to a considerable number of bad behaved

direct utility functions. There are 429 households that have negative marginal

utilities of consumption or of leisure. Therefore, one problem with these unitary

estimates is that they lack any economic meaning for many households. It turns

out that violations of the restriction of positive marginal utilities, heavily depends

on the parameter associated with the leisure interaction term.

 Of course, rejections of unitary behavioral restrictions could be expected

beforehand. As has been shown earlier, the wife’s bargaining power index

significantly depends on wage variables and non-labour incomes. This feature

makes the collective model distinct from the unitary model. It implies that

observed (multi-person) household behavior cannot be considered as resulting

from the maximization of unique rational preferences, subject to a budget

constraint. Note further that the simulated data come from a perfectly

deterministic collective model. Nowhere in the model there is white noise. By

means of observed wages, non-labor incomes and other household characteristics,

the labor supply of the household members can be exactly predicted, along the

lines of the collective model. Putting collectively generated data in the straitjacket

of the unitary model may indeed result in a strong rejection of the unitary



theoretical implications. Of course, with observed real world data things might be

obscured somewhat due to white noise, unobserved heterogeneity that cannot be

adequately captured, etc.

As regards as the predictions with the unitary model, Table 19 shows that

the unitary model does not perform well in prediction labor supplies. Predictions

are correct only for 35% of the wives and for 55% of the husbands. The table gives

the labor supply predictions in using the regime chosen for each couple.  Some

large discrepancies occur. For instance, more than 50% of non-working women

and 90% of non-working men are predicted to work. Moreover, over 3% of the

wives are predicted not to work, although they actually work 40 hours. Again,

these points to the miss-specification of the model, at least concerning the

particular unitary model estimated here, but possibly of the unitary model.

Table 19  around here

It can be argued that the above results clearly show that applying the unitary

model when it is inappropriate may have large consequences on policy

evaluations. Together with the many rejections of the unitary model in the

literature, and the failure to reject collective restrictions, this result seems to give

strong support to the thesis that it is time to shift the burden of the proof to the

unitary model.



VII. THE ANALYSIS OF A TAX REFORM

VI. 1. The 1999 Tax Reform

In 1996, after 14 years of socialist-dominated governments in Spain, a

center-right coalition government formed around the Popular Party. In 1999, the

government launched an important reform of the personal income tax. The main

novelty is the introduction of a minimum family allowance depending on the tax

unit’s demographic composition. This allowance is directly deductible from gross

taxable income, before applying the tariff to determine gross taxable liability. In

addition, a new tariff with only six tax brackets for both singles and couples is

introduced. The tariff applies now from the first euro of taxable income, but tax

rates are considerable reduced with respect to previous years. As before the

reform, couples are allowed to fill in either two separate income tax returns or a

joint one. Deductions from labour income are computed according to a new

formula (see below). Finally, for the purpose of this paper all tax credits are now

eliminated.(18)

As explained in Section II, the 1994 household sample of singles and

couples between 25 and 55 years of age, with or without children less than 16

years of age, constitutes a convenient sample for the purposes of this paper where

the self-employed, the unemployed and the retired are excluded. The impact of

the 1999 tax reform is assessed on the 1994 sample.

Naturally, both tax systems are expressed in current monetary units. To

make possible their comparison in common monetary units, two options were

available. First, 1994 household incomes can be expressed at 1999 monetary units.



Lacking detailed information on how different income sources evolved for the

sample households, a simple solution to the problem is to inflate all 1994 incomes

according to the 15.15 official inflation rate based on the Consumer Price Index(19).

That all income sources grow at the same rate than prices of consumption goods

and services is a strong assumption. Therefore, the option followed in this paper is

to take the monetary figures that define the 1999 tax system, and express them at

1994 values using the official inflation rate.

The 1999 stylized tax system can be briefly described as follows:

__________________________________________________
A Simplified Taxation Scheme for Singles

Gross labor income GW = wL + O
Gross taxable income             GT = GW + K
Taxable labor income W = wL(1 – ss) + O - D
Taxable income I = W + K - M
Gross = Net tax liability Tn = T(I)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --  - - - - - - - - - -- - - - - - --
Non-wage income     y = O + K + P
Gross income, net of social security contributions g = wL(1 – ss) + y
Disposable income x = g - Tn
__________________________________________________

As in 1994, gross labor income, GW, is the sum of wage earnings, wL (wage

rate w times hours worked L), plus certain taxable public transfers, O. Gross

taxable income, GT, is the sum of GW plus capital income and property income, K.

For singles there are two deductions from gross labor income. First, the deduction

of the employee’s contribution to social security from wage earnings. This

deduction’s average rate, denoted by ss, is taken again from row 6 of Table 1. The

magnitude wL(1 – ss) + O, is called net labor income. Second, for both singles and



couples there is a deduction, denoted by D, and computed equally for both types

of tax units as follows:

- Suppose net labor income is less than or equal to 7,046 euros. If capital and

property income, K, is less than or equal to 5,219.3 euros, then D = 2,609.6 euros. If

K is greater than 5,219.3 euros, then D = 1,957.2 euros.

- Suppose net labor income is between 7,046 and 10,438.5 euros. If K, is less

than or equal to 5,219.3 euros, then D = 2,609.6 euros – 0.1923 (net labor income –

7,046). If K is greater than 5,219.3 euros, then D = 1,957.2 euros.

- If net labor income is more than 7,046 euros, then D = 1,957.2 euros.

Thus, conditional on property and capital income, the deduction D is meant

to favor households with low wage earnings. Taxable labor income, W, is equal to

net labor income less D. Taxable income, I, is the sum of taxable labor income plus

K, less the minimum family allowance, M. This allowance is computed as follows:

- For a single without children, M = 2,870.6 euros.

- For a single with children, M = 4,697.35 euros + 1,104.3 euros for the first

and the second child + 1,565.78 euros for the remaining children.

- For a couple without children, M = 5,741.2 euros.

- For a couple with children, M = 5,741.2 euros + 1,104.3 euros for the first

and the second child + 1,565.78 euros for the remaining children.

All taxpayers face the same graduated tariff, which gives the gross tax

liability Tg = T(I) for any taxable income X. Since all tax credits considered in the

1994 simplified tax system have been eliminated, the net tax liability coincides

with the gross one. The tariff is as follows:



Graduated Tariff for All Tax  Units, Tn = T(I),  in Euros:

Taxable Income, I Gross = Net Tax Liability, Tn

I <  3,130 0.18 I
I <  10,956 563+ (I -  3,130) 0.24
I <  21,390 2,442 +(I – 10,956) 0.283
I <  34,433 5,394 + (I  -  21,390) 0.372
I <  57,389 10,246 + (I  -  34,433) 0.45
I  >  57,389 20,576 + (I  -  57,389) 0.48

VI. 2. The Consequences of the 1999 Tax Reform. The Static Case

Recall that the available sample consists of 109 single males, 135 single

females, and 975 couples. Thus, there are 1,219 households. Under the 1994 tax

system, 352 couples, or 36.12 per cent of the total, choose to fill in separate returns.

Therefore, the total number of returns is equal to 1,572. As can be seen in the left-

hand side of Table 20, 269 tax returns, or 17.1 per cent of the total involve zero tax

liability.

Table 20 around here

In the usual, static approach to tax reform, the labor supply is constant.

Therefore, attention is focused to the changes induced by the two tax liability

vectors on a fixed distribution of pre-tax gross incomes, or gross incomes net of

social security contributions. The first effect of the reform is on the couples’

decision to fill in separate or joint returns, as well as on the number of returns for

which the net tax liability is zero. As can be seen in the right-hand panel of Table

19, under the 1999 tax system the proportion of couples choosing separate,

individual tax returns reaches 92.9 per cent of the total. Therefore, the total

number of tax returns become 2,125. Further, relatively to 1994, the number of tax

returns with zero tax liabilities increases to 24.9 per cent.



In what follows, the unit of analysis will be the household. The first three

columns of Table 21 refer to the classification of households by deciles of the

unchanged gross income distribution net of social security contributions,(20)

resulting from the predicted labour supplies in the collective world under the 1994

tax system (that is, the labour supplies in the last row of Table 15 for both males

and females). Columns 3 and 4 in that Table give the average net tax liabilities

according to 1994 and 1999 tax system expressed in common 1994 monetary units.

Finally, columns 6 and 7 present the mean effective tax rates by deciles.(21)

Table 21 around here

The average household with 17,629 euros of mean gross income bears a tax

liability of 2,967 and 2,371 in the 1994 and 1999 tax systems, respectively.

Consequently, the average household’s disposable income increases from 14,662 to

15,258, a 4.06 per cent increase. On the other hand, column 5 shows that the mean

increase in disposable income by decile is an increasing function of gross income

(varying from  0 euros for the first decile, to 10,501 euros for the tenth decile, or

14,504 euros for the richest 5 per cent of the sample).

From a different angle, the 1999 reform reduces the sample’s mean effective

tax rate in 2.73 percentage points, or a decrease of 24.5 per cent relative to 1994.

The difference between mean effective tax rates in the two scenarios is positive for

every decile. However, this difference is below the average for the deciles 1, 2, 4

and 5, and above the average for the remaining deciles. It might be emphasized

that the difference in average tax rates for the sample’s richest 10 per cent is

slightly greater than 4 percentage points.



The above facts appear to indicate the redistributive effect of the 1999 tax

system is of a smaller order of magnitude than the one achieved by the 1994 tax

system. As will be seen below, this is indeed the case. But then, how can the

reform be evaluated in social welfare terms? For any income distribution x, this

paper uses the following social evaluation function studied in Herrero and Villar

(1989):

W(x) = Σh αh xh = m(x)(1 – I(x))

where: αh = (1 – ln (xh/µ(x))/H;

m(x) = mean of income distribution x;

I(x) = (1/H) Σh {(xh/m(x)}log{xh/m(x}.

The function S is a weighted sum of individual incomes, where the household

whose income coincides with the mean of the population receives a weight equal

to 1/H, and households with income above or below the mean receive weights

increasingly smaller or greater, respectively, than 1/H. Moreover, it can be

expressed as mean income, m(x), times an adjustment factor, (1 – I(x)), which

varies inversely with the degree of income inequality according to a well behaved

member of the general entropy family of inequality indices.(22)  Finally, although

this property will not be used in the sequel, this function possesses a convenient

additive decomposability property. (23)

Let g be the before tax gross income distribution (net of social security

contributions), and let x and r be the after-tax disposable income distributions



corresponding to the 1994 and 1999 tax systems, respectively. Using the inequality

index I already introduced, the redistributive effect of the two tax systems, RE-

1994 and RE-1999, can be computed as the percentage change in income inequality

induced by the corresponding vector of net tax liabilities, that is:

RE-1994 = 100 (I(g) – I(x))/I(g) = 100 (0.3146 – 0.2584)/0.3146 = 17.8

RE-1999 = 100 (I(g) – I(r))/I(g) = 100 (0.3146 – 0.2658)/0.3146 = 15.5

As conjectured, the 1999 tax system has a smaller redistributive effect than the

1994 tax system. However, as has been already observed, the tax reform leads to

an increase in mean disposable income. Using the social evaluation function S, the

social welfare consequences of the increase in disposable income and the increase

in income inequality induced by the tax reform can assessed with the help of the

following expression:

S(r) - S(x) = m(r)(1 - I(r)) - m(x)(1 - I(x))

= (m(r) - m(x))(1 - I(r)) + (I(x) - I(r))m(x). (6)

The first term in equation (6) is the change in mean disposable income, which it

has been shown to be positive, weighted by the 1999 adjustment factor  (1 - I(r)).

The second term is the change in disposable income inequality, weighted by the

1994 mean income µ(x). It turns out that

100 (S(r) - S(x))/S(x) = 100 (11,207 – 10,879)/10,879 = 3.01.

That is, as long as the evaluation is limited to a comparison of the two disposable

income distributions, the 1999 tax reform induces a 3.01 per cent increase in social

welfare.



It should be pointed out that the increase in household disposable incomes

amounts to a decrease of equal size in 1999 tax revenues, which would lead to a

reduction in publicly provided goods and services relative to the 1994 situation.

The possible social welfare cost of such a reduction can be assessed in terms of

equation (6). On one hand, the reduction in public expenditures can be assumed to

be equivalent to a certain loss of household incomes, although possibly by an

inferior amount than the loss in tax revenues. Denote the average loss by a(m(r) -

m(x)), where a∈(0, 1). The closer a is to 1, the smaller will be the positive

contribution to the social welfare change by the first term in equation (6). On the

other hand, the way the loss in public expenditures is distributed among

households has some bearing on the question. Denote this effect by bI(r). If the

reduction in public expenditures is distributed in proportion to disposable

incomes in the 1999 distribution r, then the parameter b will be equal to 1.

However, if this reduction is beard in equal amounts by all households, or in

greater absolute amounts, by the poor, then b > 1. Conversely, if the reduction is

beard in greater amounts by the rich, then b < 1. Thus, the larger is b, the greater

will be the negative contribution to the change in social welfare by the second

term in equation (6).

This subsection has assumed that households view passively the 1999 tax

reform. However, faced with new tax incentives, households would typically

respond with behavioral changes which will affect labour supplies, gross incomes

and, hence, disposable incomes. In the next subsection these effects will be

examined according to the collective model.



VI. 3. The Consequences of the 1999 Tax Reform According to the
Collective Model

In the collective model the 1999 tax reform induces two types of behavioral

changes. First, the new tax system provides new incentives through changes in the

budget constraint of every household. Second, as far as couples is concerned,

changes in the marginal contribution of males and females to the household

earnings has an effect on the estimated female’s power index; in turn, this effect

gives rise to a second round of changes in labour supplies. The detailed changes in

labour supplies, operating only through the budget constraint, are reported in

Table 22.

Table 22 around here

Only 5 out 109 single males and 15 out of 135 single females are seen to

increase their labour supply. In addition, one single female chooses to reduce her

labour supply. As far as couples is concerned, 219 males and 253 females are seen

to increase their labour supply, while 133 males and 41 females decrease their

labour supply. Thus, 352 married males and 294 married females, or 36.1 and 30.2

per cent, respectively, experience some change.

The changes in the estimated female’s power index induced by the 1999 tax

reform are presented in Table 23. On average, the female’s power index increases

from 0.41 to 0.57. The consequences for labour supplies are in Table 24.

Tables 23 and 24 around here

The changes are very important. Essentially, males tend to exert a much larger

work effort, while the opposite is the case for females. In particular, 531 males but

only 69 females increase their labour supplies relative to the 1994 situation. At the



same time, only 73 males but 211 females reduce their labour supplies.

Consequently, 604 married males and 288 married females, or 61.9 and 29.5 per

cent of the total, respectively, change their behavior relative to 1994.

By way of a summary, the first three columns of Table 25 record the mean

hours worked under the 1994 tax system and the two situations under the 1999 tax

system, namely, before and after the change in the female’s power index. On

average, male and female singles, as well as married males and females, increase

their hours worked in response to changes in the tax system operating through the

budget constraint (see columns 1 and 2 in Table 25). Such increases are moderate,

ranging from approximately 2 per cent for single and married males to 6.3 and

18.4 per cent for single and married females. On the other hand, changes induced

in couples by the increase in female’s power index are dramatic (see column 3 in

Table 25). The combined effect of the two channels relative to the initial 1994

situation, lead to an average increase of 13.1 per cent in hours worked by married

males, and a 21.9 per cent decrease by married females.

Table 25 around here

Naturally, these behavioral changes have an impact on mean before tax

income (gross income net of social security contributions) and mean after tax

income (disposable income), which are presented in columns 4 to 9 in Table 25.

Before tax incomes for the whole sample increase 4.8 per cent as a consequence of

changes in the budget constraint. For couples, whose mean increase in before-tax

incomes is 5.3 per cent, the second channel adds a 0.8 per cent increase (see

columns 4 to 6 in Table 25). Relative to 1994, after tax incomes for the whole

sample increase on average 9.6 per cent after the changes in the budget constraint.



However, disposable incomes remain essentially the same when the consequences

of the change in female’s power index are taken into account (see columns 7 to 9 in

Table 25).

Tables 26 and 27 present the changes in net tax liabilities and average tax

rates induced by the 1999 tax reform through the two channels. Households are

classified by deciles of the before tax income distribution in 1994, once the effect of

the tax reform has been allowed for. Together with the increase in before tax

incomes already analyzed, the main impact of changes in females’ power indices,

relative to a situation in which only the budget constraint is allowed to vary, is

twofold: an increase in mean tax liabilities of 196 euros, or 8.1 per cent, and an

increase in the average tax rate of only 0.55 percentage points.

Table 26 and 27 around here

More importantly, what are the consequences of the tax reform on tax

revenues, average tax rates, the redistributive effect of the tax system, and social

welfare? The average tax rate for the sample after the reform is 8.85, compared to

11.13 under the 1994 tax system. Thus, the average tax rate in 1999 is 2.28

percentage points, or 20.5 per cent lower than in 1994. This leads to a loss in tax

revenues in 1999 equal to 361 euros, or 12.2 per cent below the magnitude reached

in 1994.

On the other hand, the changes in behavior already analyzed lead, not only

to an increase in the mean, but to a considerable reduction in before tax income

inequality that becomes 12.9 per cent lower than in 1994. Furthermore, in spite of

the reduction in average tax rates, the redistributive effect of the 1999 tax system is

now larger than before:



         RE-1999 = 100 (I(g’) – I(r’))/I(g’) = 100 (0.2740 – 0.2202)/0.2740 = 19.6,

where g’ and r’ are, respectively, the before tax and after tax income distributions

under the 1999 tax system, allowing for all changes in behavior. As a matter of

fact, the after tax income inequality is 14.8 per cent lower than before the reform.

Consequently, the increase in mean disposable income and the reduction in

disposable income inequality induced by the 1999 tax system lead to a

considerable increase in social welfare:

100 (S(r’) - S(x))/S(x) = 100 (12,487 – 10,879)/10,879 = 14.8.

Of course, as pointed out in the static exercise in the previous subsection, this

increase in social welfare does not take into account the social welfare

consequences of the reduction in public expenditures due, in the present dynamic

case, to the 12.2 per cent loss in average tax revenues.

Naturally, the fact that mean disposable income increases as a consequence

of the tax reform does not mean that all households gain with the change. The first

three columns of Table 28 present the evidence on gainers and losers in disposable

income after the reform. Households are classified by quintiles of the 1994 after

tax, or disposable income distribution. Large gains by households with small 1994

disposable incomes lead to large relative gains. Thus, individual relative gains in

each quintile are calculated as the ratio between individual household gains and

mean disposable income in that quintile; the average of such relative gains is

reported in column 3 of Table 28.

Table 28 around here

It is observed that 959 households, or 78.6 of the total, have a mean gain of

2,189 euros in disposable income, while 224 households, or 18.4 per cent of the



total, experiment an average loss of 2,025 euros. The remaining 1 per cent

households is indifferent because they pay no taxes under both tax systems. Such

mean gains and losses represent 14.9 and 13.8 per cent of mean disposable income

in 1994. The poorest quintile enjoys relative large gains and suffers relatively small

losses. From the second to the fifth quintile, gains and losses in absolute value

increase in proportion to household income.

The availability of a collective model permits to go beyond gains and losses

in household disposable income and toward gains and losses in utility for

individual males and females. In this respect, it has been already observed that, on

average, the tax reform induces an increase hours worked by both single males

and females (see columns 1 and 2 in Table 24). Less leisure implies a utility

decrease, but larger disposable income for consumption (see columns 7 and 9 in

Table 24) works in the opposite direction. Within couples, the situation of males

and females is very different. After the reform, males work on average

considerably harder but enjoy a 37.6 per cent increase in consumption, while

females reduce their average labour supply but experiment a 22.4 per cent

decrease in consumption.

The final question is: how do these changes in leisure and consumption

affect the utility of the 1,084 males and 1,110 females in the sample? It turns out

that all females in the sample experiment a utility gain as a consequence of the

reform. Columns 4 and 5 in Table 28 classify males in each quintile of the 1994

household disposable income as gainers or losers in utility space. Only 9.8 per cent

of all males in the sample enjoy a utility increase. It should be noticed that 102 out



of the 105 gainers are single males. That is to say, practically all married men lose

utility as a consequence of the reform. In any case, 55.2 per cent of the gainers,

including the 3 married males, belong to households classified in the poorest 20

per cent according to 1994 household disposable income. The conclusion is clear:

the increase in females’ power indices induced by the reform, gets translated in

utility gains for them and utility losses for practically all their spouses.



VIII. CONCLUSIONS

This paper has made two contributions. In the first place, it has presented

a collective model of household labour supply behavior, allowing for labour

participation, the presence of children, and non-linear taxation. In the second

place, the model has been used to simulate an important tax reform in Spain using

data from the first three waves of the ECHP. However, many caveats must be

stressed in this concluding section.

As pointed out in the Introduction, at present is not known how to

identify and estimate a collective model with the above characteristics.

Consequently, only a simplified application of the collective approach has been

presented under the base line 1994 tax system. Marginal propensities for

consumption and leisure have been estimated for single males and females. Using

these estimates for married individuals, a leisure interaction term and an index of

female’s bargaining power have been calibrated so as to replicate observed labour

supplies in couples as best as possible. The female’s power index has been

estimated as a function of demographic variables and a set of distribution factors.

This has led to the calibration of a leisure interaction term for each member of each

couple. The data set thus obtained, which replicates very well the observed

behavior in 1994, has been used to estimate a unitary model of similar

characteristics than the collective one.

The first conclusion of the paper is that when a unitary model is estimated

on data obtained from a deterministic collective model, the results lack economic

meaning. To us, this is a clear indication that unitary models do not provide



convincing basis for policy evaluations. Instead, more resources should be put to

identify and estimate collective models under complex restrictions like the ones

considered in this paper.

The results of the singles model and the simplified approach to collective

decision making, provide some hints on essential aspects which have not received

sufficient attention in the paper. When single, males and females appear to behave

very similarly as far as labour supply is concerned. However, when married, these

individuals change drastically their behavior. In particular, as it is well known

from many previous studies, married females in Southern European countries

tend to not participate in the labour market and, generally, to exert much less

work effort than their husbands. In the simplified approach presented in this

paper, differences in labour supply behavior are simply captured through the

calibration of a leisure interaction term and a female’s power index, It is true that,

in the spirit of the collective approach, this index is partially explained by

distribution factors, including a key variable capturing the differential

contribution by males and females to household earnings. This is encouraging and

very useful for the purpose at hand, namely, the evaluation of a tax reform with

potential important effects on such marginal contributions.

However, high female labour participation in couples is associated in this

paper with a negative leisure interaction term for males…and a low female power

index. Similarly, low female labour participation is associated with a high leisure

interaction term for females…and a high female power index. It remains to be seen

if this inverse relationship between females’ labour participation and females’



bargaining power is maintained once household production and time use within

the household are appropriately taken care of in an explicit collective model of the

spouses labour participation.

The second part of the paper evaluates the tax reform that took place in

Spain in 1999. This exercise has important limitations. (i) Given the nature of the

data, only a stylized tax system has been possible, excluding the key role of tax

deductions and allowances granted to pension funds, health expenditures, and

investments in housing acquisition, life insurance and charity contributions. (ii)

Rather than evaluating the 1999 tax reform on data for that year, it has been

necessary to convert the 1999 tax parameters into 1994 monetary units. (iii) The

samples of singles and couples have been selected with a focus on wage earners

(or potential earners) which form easily identifiable tax units, namely, households

with adults between 25 and 55 years old with or without children below 16 years

of age. This sample represents only a very small part of the total population. (iv)

The available income data refers to income net of both social security contributions

and income tax withdrawals. Therefore, gross earnings had to be estimated in the

paper.

Notwithstanding the above limitations, the results obtained are very

interesting indeed. First, in the static case which is taken as a benchmark, the 1999

tax reform leads to a decrease in tax revenues and average tax rates, as well as to

an smaller redistributive effect than the 1994 tax system. Taking only into account

the impact on the mean and the inequality of disposable income, social welfare in

1999 increases by approximately 3 per cent. Second, it has been confirmed that



labour supply considerations are an essential part of tax reform evaluation. When

only the effect of the 1999 tax reform through changes in the budget constraint are

considered, both single and married individuals of both genders tend to exert a

larger work effort. Third, couples behavior changes dramatically as a consequence

of the increase in the female’s power index induced by the tax reform: while males

exert considerably larger work effort, females do the opposite.(24) Fourth, in the

case where labour supplies are allowed to vary, the before tax income distribution

under the 1999 tax system has a larger mean and a smaller inequality than the

corresponding distribution under the 1994 tax system. Further, the decrease in tax

revenues and average tax rates is now smaller than in the static case, the

redistributive effect is larger than in 1994, and there is a 14.8 social welfare

increase. Fifth, single males and females are shown to experiment a utility increase

as a consequence of the tax reform. More importantly, corresponding to the

increase in females’ power indexes, all females in the couples sample experience a

utility gain, while essentially all men are seen to experiment a utility loss.

These results should suffice to justify the interest of evaluating tax and

other reforms by means of a collective model of household labour supply.



NOTES

(1) This study is part of a research project using a common methodology in six
European countries: Belgium, France, Germany, Italy, Spain and the United
Kingdom.

(2) For a summary of this approach, see Bourguignon and Chiappori (1992), and
for a more recent survey, see Vermeulen (2000).

(3) The only attempt to model the (female) participation decision, but with linear
taxation and convex budget sets, is Blundell et al. (1998). See also Donni (2000) for
a model with nonlinear budget constraints resulting in convex budget sets. For the
issue of female labor participation in the context of cross-section data on
commodity expenditures, see Zamora (2000).

(4) As explained in Section VII, rather than estimating the growth of the 1994 gross
incomes until 1999 for the tax units in the sample, the standard deductions and the
tax brackets of the 1999 reform are expressed at 1994 prices using the official 15.15
per cent inflation rate between the two periods according to the Consumer Price
Index.

(5) See, for instance, Castañer et al. (2000).

(6) People interviewed during the last quarter of 1996 cannot be considered
because there is no information on incomes earned that year but reported in the
1997 wave.

(7) The 244 singles and the 975 couples represent 15.6 and 11.7 per cent,
respectively, of all households interviewed during two consecutive years in the
three available waves of the ECHP. Naturally, for the reasons mentioned in the
text, it is impossible to know the percentage that this sample represents relative to
the total number of tax units which are legally required to fill in a tax return in the
year of reference 1994.

(8) In addition, as will be seen below, the ECHP provides information about
property income, which is part of taxable income but is not subject to withdrawals,
as well as certain non-taxable public transfers including students’ scholarships and
some minor housing subsidies.

(9) We should thank Juan Castañer and José Luis Varela, from the Instituto de
Estudios Fiscales, for giving us access to the program for the conversion of net into
gross incomes, as well as for helping us in its application to our data set. For
details on the simplifying assumptions made in the construction of the program,
see the document La conversión neto a bruto, Instituto de Estudios Fiscales, August
2001.



(10) In 1994, the only exemption is the mean-tested income support provided in
limited amounts in the following Autonomous Communities: País Vasco, ??

(11) In the absence of information on necessary expenditures, K is taken to be the
gross capital income resulting from the application of the IEF program to the raw
data from the ECHP (see Section II for details), plus the property income
appearing in the ECHP.

(12) In the absence of information on child care expenses, this tax credit is taken to
be 150 euros for all tax units with children in the appropriate age bracket.

(13) As pointed out in the Introduction, this approach has already proved to be
useful in a unitary setting (see the references quoted there).

(14) Notice that, in so far as the utility levels ukf(δ) can be appropriately redefined,
µ constitutes an ordinal power index.

(15) This procedure was jointly elaborated by M. Beblo, D. Beninger, F. Laisney,
and F. Vermeulen.

(16) These labour supply choices were chosen on the basis of the observed labour
supplies in the data set (see Table 2 and Figures 1 and 2). Notice that observed
hours reflects the number of weekly hours typically worked in many sectors.
However, this paper does not take into account restrictions imposed from the
demand side of the labor market.

(17) A drawback is that standard errors for the Lewbel estimates, as well as
measures of the goodness of fit, are hard to obtain and are not available at this
point.

(18) For a more detailed but brief description of the 1999 tax system, see Castañer
et al. (1999).

(19) This is the option followed in Castañer et al. (2000), which uses a large sample
of 1994 tax returns collected by the Spanish IEF (Instituto de Estudios Fiscales).

(20) Alternatively, the analysis could be made in terms of equivalent disposable
incomes, once differences in household size and composition are taken into
account. As a first approximation, in this paper only the impact on unadjusted
disposable incomes will be evaluated.

(21) Let gh and Tnh be the gross income and net tax liability of household h. The

mean tax rate is defined by th = Tnh/gh. For any decile, or for the population as a
whole, the mean tax rate computed in this paper is the unweighted average of the
individual tax rates in the group in question. Alternatively, the expression



(ΣhTnh/Σh gh), which is often used in the literature as an estimate of the average
tax rate of a group, is the weighted mean of the individual tax rates, with weights
proportional to individuals’ gross income. From a normative point of view, it
seems preferable to avoid this weighting scheme. This should be specially the case
when, because of the graduated tariff with increasing marginal tax rates, average
effective tax rates are also expected to raise with gross income.

(22) Among the continuous, S-convex, scale independent inequality indices which
are invariant to population replications, the members of this family are the only
ones which are additively decomposable for any partition of the population (see,
i.a. Shorrocks, 1980, 1984).

(23) In particular, for any partition of the population, the function S can be
decomposed into two terms: (i) the weighted average of the social welfare in each
subgroup, with weights equal to the subgroups’ demographic importance, less (ii)
a term equal to the between-group income inequality times the distribution mean.
For applications in the income distribution literature, see Garner et al. (1999), Ruiz-
Castillo (1998), Ruiz-Castillo and Sastre (2001).

(24) It should be pointed out that the amount of observed changes may depend on
the fact that a partially calibrated data set has been used. Perhaps, in a new
version of the paper a fully estimated data set may give rise to fewer changes.
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Table 1. From Net Incomes in the ECHP to Gross Incomes (in  1994  euros)

Singles Couples

Females Males Females Males
PARTICIPANTS
WAGE EARNINGS
1. Net Wage Earnings 11,511.2 12,350.1 10,099.7 12,653.7
2. Tax Withdrawls 2,497.6 2,898.2 1,825.9 2,877.1

3. Employee Contribution to SS 974.8 1,014.0 831.3 1,014.0
4. Gross Wage Earnings= 1 + 2 + 3 14,983.6 16,262.3 12,756.9 16,544.8
3. 2/4 in % 16.7 % 17.8 % 14.3 % 17.4 %
6. Employee Contribution to SS/Gross Wage
Income = 3/4 , in %

6.5 % 6.2 % 6.5 % 6.1 %

TAXABLE TRANSFERS
7. Net taxable transfers 160.8 108.1 151.3 216.2
8. Tax Withdrawls 3.3 2.2 3.1 7.5
9. Gross Taxable Transfers 164.1 110.3 154.4 223.7
10. 8/9 2.0 % 2.0 % 2.0 % 2.0 %
CAPITAL INCOME
11. Net capital Income 140.0 170.0 21.3 190.0
12. Tax Withdrawls 46.6 56.7 7.8 63.3
13. Gross Capital Income = 11 + 12 186.6 226.7 28.4 253.3
14. 12/13 25.0 % 25.0 % 25.0 % 25.0 %
15. GROSS TAXABLE INCOME = 4  + 9 + 13 15,334.3 16,599.3 12,939.7 17,211.8
16. Withdrawls/Gross Taxable Income = (2 + 8 +
12)/15, in %

16.6 % 17.8 % 14.2 % 17.1 %

17. OTHER (NON-TAXABLE) INCOME 43.9 37.4 14.4 26.4
18. Gross Non-Wage Income = 9 + 13 + 17 394.6 374.4 197.2 503.4
19. GROSS TOTAL INCOME = 15 + 17 15,378.2 16,636.7 12,954.1 17,715.2
NON-PARTICIPANTS
a. Net Capital Income 226.1 36.0 45.2 253.2
b. Income Tax Withdrawls 75.3 12.0 15.0 63.3
c. Gross Capital Income = a + b 301.4 48.0 60.2 316.5
d. Withdrawls/Gross Capital Income = b/c, in % 25 % 25 % 25 % 25 %
e. Net Taxable Transfers 1,889.6 1,821.9 220.4 1,687.0
f. Tax Withdrawls 58.5 75.2 5.2 99.9
g. Gross Taxable Transfers = e + f 1,948.1 1,897.1 225.6 1,786.9
h. f/g 3.0 % 3.9 % 2.3 % 5.6 %
i. GROSS TAXABLE INCOME = c + g 2,249.5 1,945.1 285.8 2,103.4
j. Withdrawls/Gross Taxable Income = (b + f)/i, in
%

5.9 % 4.5 % 7.1 % 7.8 %

k. Other Non-Taxable Income 194.3 46.1 28.3 9.9
l. GROSS NON-WAGE INCOME = i + k 2,443.8 1,991.2 314.1 2,113.3



Table 2.A. Descriptive Statistics for Single Person Households

Females

Nº Mean
Individual characteristics
Age 135 38.26

Primary education 39 0.29
Secondary education 42 0.31
University education 52 0.38
Family status
Single 79 58.5
Separated 26 23.7
Married 6 4.4
Divorced 16 11.8
Widowed 8 5.9
Number of children
None 89 65.9
One 23 17.0
Two 19 14.1
Three or more 4 3.0
Region of residence
Northwest 20 14.8
Northeast 18 13.3
Madrid 21 15.6
Center 15 11.1
East 33 24.4
South 21 15.6
Canary Islands 5 3.7
Weekly hours
None 30 22.2

Up to 20 12 8.9
From 24 to 32 13 9.6
From 35 to 38 21 15.5
40 39 28.9
More than 40 19 14.8



Table 2.B. Descriptive Statistics for Single Person Households

Males

Nº Mean
Individual characteristics
Age 109 37.79

Primary education 29 0.26
Secondary education 52 0.48
University education 27 0.25
Family status
Single 93 85.4
Separated 12 11.0
Married 2 1.8
Divorced 2 1.8
Number of children
None 106 97.2
One or more 3 2.8
Region of residence
Northwest 14 12.8
Northeast 26 23.8
Madrid 16 14.7
Center 8 7.3
East 31 28.4
South 9 8.3
Canary Islands 5 4.6
Weekly hours
None 21 19.3

Up to 20 4 3.7
From 24 to 32 5 4.6
From 35 to 38 19 17.4
40 30 27.5
More than 40 28 26.5



Table 3. Wage Equations for Participants, and Observed and Predicted Wages for Participants and
Non-participants. Singles

FEMALES Coeff. t value MALES Coeff.            t value

Constant -1.326 -1.0 Constant 0.77 2.05
Age 0.141 2.03 Age/40 0.825 2.61

Age2 -0.002 -1.86 Educ2 0.370 1.99
Educ2 0.177 0.11 Educ3 0.475 2.38
Educ3 0.719 4.94 Reg 0.259 1.48
Reg 0.191 1.36
Child -0.117 -0.97

Nºobs 94 Nºobs 84

R2 0.088 R2 0.390
__________________________________________________________________
Educ2 = Secondary Education; Educ3 = College Education; Reg = Madrid; Child  = Presence of
Children

WAGES   PER   HOUR   IN  EUROS

FEMALES MALES
Mean St.dev. Min Max Mean St.dev. Min Max

Observed 8.93 10.52 2.06 101.33 7.92 4.49 0.80 27.34
PREDICTIONS
Participants 8.59 3.38 3.27 14.97 8.18 1.87 4.38 14.37
Non-participants 5.91 2.06 3.33 12.80 7.30 1.51 4.76 11.07



Table 4. Mixed Multinomial Logit Estimates for Singles (Two Mass Points)

Males Coeff. Robust t –value
Std. Dv.

θ1 ln(cm – c), regime 1    0.38 0.49   0.78

θ2 ln(cm – c), regime  15.99 4.16   3.84
m probability scalar - 0.96 0.26 - 3.64

β11 ln(cm – c) x educ3    0.78 0.53    1.47

β20 ln(lm – l)  14.79 4.46    3.31

β21 ln(lf – l) x educ2     0.38 1.90     0.20
log likelihood - 151.54
log likelihood multinomial logit - 167.42
Number of Observations: 109

Females

θ1 ln(cf – c), regime 1 21.43 3.83   5.59

θ2 ln(cf – c), regime 2    1.52 0.42   3.64
m probability scalar   0.58 0.22   2.67

β11 ln(cf – c) x educ3 - 0.04 0.35 - 0.12

β20 ln(lf – l)  20.63 3.73    5.53

β21 ln(lf – l) x educ2 - 2.87 1.65 - 1.74
log likelihood - 182.27
log likelihood multinomial logit - 208.64
Number of Observations: 135
educ2 = Secondary Education; educ3 = College Education



Table 5. Normalized Marginal Propensities for Consumption and Leisure for Male and Female
Singles

Mean Std.Dv. Min 10% 50% 90% Max
MALES

B1m 0.373 0.223 0.024 0.025 0.513 0.531 0.532

B2m 0.627 0.223 0.469 0.469 0.487 0.975 0.975

FEMALES

B1f 0.371 0.213 0.067 0.067 0.509 0.546 0.547

B2f 0.629 0.213 0.453 0.453 0.491 0.933 0.933



Table 6. Price, Wage, and Income Elasticities for Male and Female Singles

Mean Std.Dv. Min 10% 50% 90% Max
MALES
Price Elasticity - 0.90 0.20 - 0.99 - 0.99 -0.98 - 0.46 -0.27
Wage Elasticity - 0.001 0.30 - 0.91 - 0.25   0.13    0.26   0.50

Income Elasticities:
I. Consumption    1.73 0.44 0.50   0.86   1.76   2.24   2.35
II. Labour - 2.42 1.63              - 12.84           - 3.25     - 2.19       - 1.27        - 1.09

FEMALES
Price Elasticity - 0.91 0.15 - 0.99 - 0.99 - 0.98 - 0.71 - 0.30
Wage Elasticity    0.11 0.33 - 0.77 - 0.11    0.08    0.37    1.75

Income Elasticities:
III. Consumption   1.83 0.35     0.56     1.38       1.90       2.14       2.59
IV. Labour - 2.62 1.50 - 9.83 - 3.14 - 2.11 - 1.75 - 1.01



Table 7. Actual versus Predicted Labour Supplies for Singles

MALES

0 20 30 40 50 Total
0 25 1 0 0 0 26
20 2 1 0 0 0  3
30 0 4 0 8 0 12
40 0 0 0 43 0 43
50 0 0 1 24 0 25

27 6 1 75 0 109

FEMALES

0 20 30 40 50 Total
0 40 1 0 0 0 41
20 0 4 2 3 0  9
30 0 0 1 19 0 20
40 0 1 3 49 0 53
50 0 0 0 12 0 12

40 6 6 83 0 135



Table 8. Descriptive Statistics for Couples. Individual Characteristics

Females Males
Nº Mean Nº Mean

Age 975 34.2 975 36.5

Nº %
Primary education 293 0.30 273 0.28
Secondary education 507 0.52 517 0.53
University education 175 0.18 185 0.19
Weekly hours Nº %
None 667 68.41 145 14.87 None

Up to 20 27 2.76 29 3.97 Up to 30
From 24 to 30 41 4.21 48 4.92 From 33 to 39
From 32 to 35 41 4.21 354 36.31 40
From 36 to 39 36 3.80 94 9.64 From 41 to 45
40 107 10.97 108 9.07 From 46 to 50
From 41 to 45 34 2.48 33 3.40 From 51 to 55
More than 48 21 2.16 51 5.24 From 56 to 60

36 3.69 More than 60

Couples.     Joint Characteristics

Nº Mean
Number of children
None 154 15.8
One 291 29.8
Two 431 45.0
Three or more 91 9.4
Region of residence
Northwest 101 10.4
Northeast 162 16.6
Madrid 126 12.9
Center 137 14.1
East 220 22.6
South 187 19.2
Canary Islands 41 4.2



Table 9. Wage Equations for Participants, and Observed and Predicted Wages for Participants and
Non-participants. Couples

FEMALES Coeff. MALES Coeff.            t value

Constant - 2.433  Constant 0.759 6.39
Age   2.244  Age/40 8.525 7.14

Age2 - 0.262  Educ2 0.285 6.70
Educ2 - 0.365  Educ3 0.851                16.53
Educ3    0.271  Reg 0.126 2.43
Reg    0.574
Child1 - 0.057  
Child2 - 0.354

Nºobs 308 Nºobs 828

R2 0.302
________________________________________________________________________
Educ2 = Secondary Education; Educ3 = College Education; Reg = Madrid; Child1 = Presence of
Children up to 3 Years of Age; Child2 = Presence of Children between 4 and 15 Years of Age

WAGES   PER   HOUR   IN  EUROS

FEMALES MALES
Mean St.dev. Min Max Mean St.dev. Min Max

Observed 7.29 4.42 0.37 31.47 7.77 4.76 0.28 48.29
PREDICTIONS
Participants 8.05 4.16 1.35 27.60 7.92 2.96 4.12 19.06
Non-participants 6.46 3.13 1.93 24.21 6.92 2.25 4.12 17.14



Table 10. Description of the Calibrated Values of the Individual f’s Power Index, µµ*, and the Leisure
Interaction Term, δδ*

ALL  COUPLES (975)
____________________________________________________________
_____

Mean Std.Dv. Min 10% 50% 90% Max

µµ* 0.4196 0.1683 0 0.14 0.48 0.54 1
δδ*    0.6489  0.9920 - 2 0 0 2 3
______________________________________________________________________________________________________________________________________________________________________

COUPLES WHERE FEMALES PARTIPATE IN THE LABOUR
MARKET (308)

____________________________________________________________
_____

Mean Std.Dv. Min 10% 50% 90% Max

µµ* 0.3145 0.1516    0 0.12 0.30 0.50 0.78
δδ*    0.0472  0.7434 - 2 - 1 0 1 3
________________________________________________________________________________________________________________________________________________________________

COUPLES WHERE FEMALES DO NOT PARTIPATE IN THE
LABOUR MARKET (667)

____________________________________________________________
_____

Mean Std.Dv. Min 10% 50% 90% Max

µµ* 0.4535 0.1572   0 0.28 0.48 0.56 1
δδ* 0.9267  0.9697  - 0.33 0 1 2.02 3
________________________________________________________________________________________________________________________________________________________________



Table 11. Actual versus  Predicted Labour Supplies for Couples after the Calibration of the Individual f’s
Power Index, µµ*, and the Leisure Interaction Term, δδ*

MALES

0 10 20 30 40 50 60 Total
0 145 0 0 0 0 0 0 145
10 0 1 0 0 0 0 0 1
20 0 0 4 0 0 0 0 4
30 0 0 0 27 0 0 0 27
40 0 0 0 5 514 0 0 519
50 0 0 0 0 13 156 0 169
60 0 0 0 0 0 13 97 110

145 1 4 32 527 169 97 975

FEMALES

0 10 20 30 40 50 60 Total
0 667 0 0 0 0 0 0 667
10 0 4 0 0 0 0 0 4
20 0 2 29 0 0 0 0 30
30 0 0 2 37 0 0 0 40
40 0 0 0 23 178 0 0 201
50 0 0 0 0 11 13 0 24
60 0 0 0 0 0 1 8 9

666 6 31 60 189 14 8 975



Table 12. The Individual f’s Power Index, µµ*, as a Function of Demographic Characteristics and
Distribution Factors. Regression Results

   Coeff. t value

Constant - 0.949 - 2.73
Meduc2    0.045    0.46
Meduc3    0.082    0.60
Feduc2    0.167    1.72
Feduc3 - 0.105 - 0.78
Child1 - 0.034 - 0.42
Child2 - 0.117 - 1.35
Distribution Factors
Dage    0.069     0.27
Lndifinc    0.002     0.67
Mgcontr     0.275     6.40

Nºobs 975

R2 0.042
____________________________________________________________________
M(F)duc2 = Male (Female) Secondary Education ; M(F)duc3 = Male (Female) College Education;
Child1 = Presence of Children Up To 3 Years of Age; Child2 = Presence of Children Between 4 and 15
Years of Age  Dage  = Age difference; Lndifinc  = Log (Female non-labor income – male non-labor
income; Mgcontr = Female Relative to Male Marginal Contributions to Household’s Earnings



Table 13. Description of the Calibrated Values for the Leisure Interaction Terms, δδm* and δδf*

ALL  COUPLES (975)
_________________________________________________________________

Mean Std.Dv. Min 10% 50% 90% Max

δδm* 0.2431 1.613 - 4 - 2 0 2 5

δδf*    0.7518 1.902 - 6  - 1 0 3 6
______________________________________________________________________________________________________________________________________________________________________

COUPLES WHERE FEMALES PARTICIPATE IN THE LABOUR
MARKET (308)

_________________________________________________________________
Mean Std.Dv. Min 10% 50% 90% Max

δδm* - 0.6883 1.705 - 4 - 3 - 1 1 5

δδf*    0.3799 2.578 - 6  - 3 0 4 6
______________________________________________________________________________________________________________________________________________________________________

COUPLES WHERE FEMALES DO NOT PARTICIPATE IN THE
LABOUR MARKET (667)

_________________________________________________________________
Mean Std.Dv. Min 10% 50% 90% Max

δδm* 0.6732 1.370 - 3  - 1 0 2 5

δδf*    0.9235  1.461 - 4   0 0 3 6
________________________________________________________________________________________________________________________________________________________________



Table 14. Normalized Marginal Propensities for Consumption and Leisure for Males and Females  in
Couples

ALL  COUPLES (975)
__________________________________________________

Mean Std.Dv. Min 10% 50% 90% Max
MALES

B2m 0.4546 0.164 0.469 0.469 0.513 0.531 0.531

B2m 0.5454 0.164 0.024 0.025 0.487 0.975 0.975

FEMALES

B1f 0.3099 0.230 0.069 0.069 0.509 0.547 0.547

B2f 0.6901 0.230 0.453 0.453 0.490 0.931 0.931
___________________________________________________________________

COUPLES WHERE FEMALES PARTICIPATE IN THE LABOUR
MARKET (308)

___________________________________________________
Mean Std.Dv. Min 10% 50% 90% Max

MALES

B1m 0.4135 0.202 0.024 0.024 0.513 0.531 0.531

B2m 0.5865 0.201 0.469 0.469 0.487 0.975 0.975

FEMALES

B1f 0.4978 0.116 0.069 0.509 0.509 0.547 0.547

B2f 0.5022 0.116 0.453 0.453 0.490 0.490 0.931

COUPLES WHERE FEMALES DO NOT PARTICIPATE IN THE
LABOUR MARKET (667)

__________________________________________________
Mean Std.Dv. Min 10% 50% 90% Max

MALES

B1m 0.4735 0.140 0.024 0.513 0.513 0.531 0.531

B2m 0.5265 0.140 0.469 0.469 0.487 0.975 0.975

FEMALES

B1f 0.2231 0.217 0.069 0.067 0.079 0.547 0.547

B2f 0.7769 0.217 0.453 0.453 0.921 0.931 0.931



Table 15. Actual versus  Predicted Labour Supplies for Couples after the Calibration of the Leisure

Interaction Terms, δδm* and  δδ f*

MALES

0 10 20 30 40 50 60 Total
0 141 4 0 0 1 0 0 145
10 1 1 0 0 0 0 0    1
20 0 0 4 0 0 0 0    4
30 0 0 1 26 30 0 0  27
40 1 0 0 19 457 41 1 519
50 0 0 0 0 14 155 4 169
60 1 0 0 0 0 20 89 110

143 5 5 45 471 216 90 975

FEMALES

0 10 20 30 40 50 60 Total
0 667 0 0 0 0 0 0 667
10 0 4 0 0 0 0 0    4
20 0 4 26 0 0 0 0   30
30 0 0 8 32 0 0 0   40
40 0 0 0 36 159 6 0 201
50 0 0 0 0 8 15 1   24
60 0 0 0 0 0 1 8     9

667 8 34 68 167 22 9 975



Table 16. The Leisure Interaction Terms as a Function of Demographic Characteristics. Regression
Results

MALES Coeff. t value

Constant - 0.3161  - 0.86
Age    0.1155    1.23
Educ2    0.1974     1.61
Educ3 - 0.0971   - 0.63
Child1 - 0.1434    - 1.40
Child2     0.0930        1.55

Nºobs 975

    R2       0.011

FEMALES Coeff. t value

Constant   0.3103    0.71
Age    0.0498    0.41
Educ2    0.1010    0.71
Educ3 - 0.0473 - 0.26
Child1    0.0808    0.67
Child2    0.1751      2.45

Nºobs 975

    R2       0.003



Table 17. Actual versus  Predicted Labour Supplies for Couples after the Estimation of the Leisure

Interaction Terms, δδm* and  δδ f*

MALES

0 10 20 30 40 50 60 Total
0 13 71 22 38 1 0 0 145
10 0 0 0 1 0 0 0    1
20 1 0 0 3 0 0 0    4
30 0 1 3 6 7 10 0   27
40 10 20 44 125 124 193 3 519
50 10 6 22 56 35 39 1 169
60 11 1 26 34 20 17 1 110

45 99 117 263 187 259 5 975

FEMALES

0 10 20 30 40 50 60 Total
0 499 33 118 17 0 0 0 667
10 3 0 1 0 0 0 0    4
20 5 2 8 14 1 0 0   30
30 8 4 5 20 3 0 0   40
40 35 22 64 68 12 0 0 201
50 3 6 7 7 0 0 0   24
60 3 1 3 1 0 0 0     9

556 68 208 127 16 0 0 975



Table 18. Mixed Multinomial Logit Estimates of preferences for Couples (Two Mass Points)

Males Coeff. Robust t –value
Std. Dv.

θ1 ln(cm – c), regime 1    -2.04 0.28   -7.29

θ2 ln(cm – c), regime    2.15 0.49   4.37
m probability scalar - 0.10 0.43 - 0.23

β11 ln(cm – c) x educ2    0.19 0.17    1.15

β12 ln(cm – c) x educ3    0.82 0.39    2.09

β13 ln(cm – c) x regf1    5.98 0.47    12.80

β14 ln(cm – c) x regm2    2.30 0.28    8.29

β20 ln(lm – l)  -8.64 2.59    -3.33

β21 ln(lm – l) x children    3.17 2.78     1.14

β22 ln(lm – l) x educ3    0.30 0.30     1.00

β30 ln(lf – l)  4.46 2.45    1.60

β31 ln(lf – l) x children    4.05 2.54     1.60

β32 ln(lf – l) x educ2    -0.30 0.34     -0.87

β33 ln(lf – l) x regf1    -12.79 0.76    -16.78

δ0 ln(lf – l) x ln(lm – l)    1.86 0.64    2.90

δ1 ln(lf – l) x ln(lm – l)xchildren    -0.69 0.68 -1.01

δ2 ln(lf – l) x ln(lm – l)xeduc3    -0.13 0.09    -1.45

δ3 ln(lf – l) x ln(lm – l)xdreg    -0.15 0.06    -2.66

δ4 ln(lf – l) x ln(lm – l)x age    0.006 0.005    1.18

δ5 ln(lf – l) x ln(lm – l)x regf1    1.25 0.11    11.55
__________________________________________________________________
log likelihood -2711.76
Number of Observations: 975



Table 19. Collective versus Unitary labour supply

MALES

0 10 20 30 40 50 60 Total
0 4 1 8 18 4 0 4 39
10 0 0 0 1 0 1 0 2
20 0 0 1 1 1 1 0 4
30 0 0 2 5 26 2 2 37
40 3 0 2 10 229 53 20 317
50 0 0 0 6 53 54 7 120
60 0 0 0 1 9 8 9 27

7 1 13 42 322 119 42 546

FEMALES

0 10 20 30 40 50 60 Total
0 126 70 56 7 0 0 0 259
10 2 1 1 1 0 0 0 5
20 4 3 13 10 0 1 0 31
30 7 4 13 30 7 0 2 63
40 18 12 31 68 23 7 3 162
50 5 0 2 6 1 1 2 17
60 2 2 3 0 0 0 2 9

164 92 119 122 31 9 9 546



Table 20. The Impact of the 1999 Tax Reform on Couples’ Decisions to Fill in Separate or Joint Tax
Returns, and the Number of Returns with Zero Tax Liabilities. The Static Case

Tax Returns, 1994 Tax Returns, 1999
Zero Non Total Zero Non Total

Zero Zero
SINGLES

   1. Males 23    86   109 29 80 109
   2. Females 28 107   135 50 85 135

COUPLES

   3. Individual Returns 166 540   700 448 1,364 1,812
   4. Joint Returns   52 570   622  2 67   69

TOTAL 269      1,103 1,572 529 1,596 2,125



Table 21. The Impact of the 1999 Tax Reform on Tax Liabilities, Average Tax Rates, and Disposable
Incomes. The Static Case

1994 GROSS INCOME NET TAX  LIABILITY MEAN TAX RATES

DECILES Min Max Mean 1994 1999 4 - 5 1994 1999 7 - 8
(1) (2) (3) (4) (5)  (6) (7) (8) (9)

      1      16,0    2,242       508   0.00   0.00            0.00    0.00   0.00 0.00
      2   2,352    7,296   5,279    122      17    105    2.25   0.02 2.23
      3   7,310    9,313   8,285    462    197    365    5.50   2.32 3.18
      4   9,355 11,433 10,433     858    545    313    8.21   5.19 3.02
      5 11,470 14,059 12,699 1,256    906    350    9.85   7.09 2.76
      6 14,064 17,096 15,637 1,926 1,552    374 12.27   9.89 2.38
      7 17,120 21,230 19,109 2,792 2,195    597 14.56 11.46 3.10
      8 21,246 27,043 24,049 4,017 3,214    803 16.66 13.32 3.34
      9 27,116 35,009 30,517 5,740 4,653 1,087 18.78 15.23 3.55
    10 35,028        200,118 50,041        12,575        10,501 2,074 23.33 19.29 4.04
 90-95 35,028 45,291 39,204 8,168 6,564 1,604 20.79 16.74 4.05
95-10045,332        200,118 61,059        17,055       14,504 2,551 25.90 21.88 4.02

TOTAL      -      - 17,629 2,967 2,371   596 11.13   8.40 2.73



Table 22. The 1999 Tax Reform:  Changes in Labour Supply for Singles and Couples as a
Consequence of Changes in the Budget Constraint

SINGLE  MALES

0 20 40 50 Total
0 26 1 0 0 27
20 0 6 0 0   6
30 0 0 0 1   1
40 0 0 72 3 75

___________________________________________________________________
26 7 72   4 109

SINGLE  FEMALES

0 20 30 40 Total
0 30 10 0 0 40
20 0 5 1 0   6
30 0 1 1 4   6
40 0 0 1 82 83

----------------------------------------------------------------------------------------------------
30 16 1 86 135



MALES IN COUPLES

0 10 20 30 40 50 60 Total
0 91 44 8 0 0 0 0 143
10 0 3 2 0 0 0 0    5
20 1 0 5 0 0 0 0    5
30 0 0 2 39 4 0 0   45
40 0 0 2 32 300 132 5 471
50 0 0 0 1 64 127 24 216
60 0 0 0 1 6 25 58   90

91 47 19 73 374 284 87 975

FEMALES IN COUPLES

0 10 20 30 40 50 60 Total
0 470 154 39 4 0 0 0 667
10 3 5 0 0 0 0 0    8
20 2 4 21 6 1 0 0   34
30 0 2 10 45 11 0 0   68
40 0 0 2 35 117 13 0 167
50 0 0 0 0 5 16 1   22
60 0 0 0 0 0 2 7     9

475 165 72 90 134 31 8 975



Table 23. Estimated Female’s Power Index Before and After the 1999 Tax Reform

Mean Std.Dv. Min 10% 50% 90% Max
MALES

µµ*, 1994 0.4080 0.050 0. 289 0.354 0.403 0.453    0.871

µµ*, 1999 0.5671 0.049 0.055 0.474 0.512 0.564 0.611



Table 24. The 1999 Tax Reform:  Changes in Labour Supply for Couples as a Consequence of
Changes in the Budget Constraint and Changes in the Female’s Power Index

MALES IN COUPLES

0 10 20 30 40 50 60 Total
0 42 98 3 0 0 0 0 143
10 0 1 4 0 0 0 0    5
20 0 0 2 3 0 0 0    5
30 0 0 1 17 23 4 0   45
40 0 0 1 50 116 283 21 471
50 0 0 0 0 10 114 92 216
60 0 0 0 0 0 11 79   90

42 99 11 70 149 412 192 975

FEMALES IN COUPLES

0 10 20 30 40 50 Total
0 606 44 12 4 1 0 667
10 3 4 1 0 0 0   8
20 11 5 15 3 0 0  34
30 3 15 24 25 0 1  68
40 2 7 63 58 34 3 167
50 0 0 2 4 5 11   22
60 0 0 0 0 0 9     9

625 75 117 94 40 24 975



 Table 25. The Impact of the 1999 Tax Reform on Mean Weekly Hours Worked, Mean Before-tax Income
(Gross Household Income Net of Social Security Contributions), and Mean After-tax Income
(Disposable Income)

Mean Weekly Hours Gross Income Disposable Income
1994 1999a 1999b 1994 1999a 1999b 1994 1999a 1999b
   (1)    (2)     (3)    (4)    (5)    (6)    (7)    (8)    (9)

SINGLES

  Males 28.9 29.5   - 11,189 11,651     -   9,533    9,867     -
  Females 26.8 28.5 12,801 13,224     - 10,091 10,978     -

COUPLES 18,973 19,972 20,143 15,878 17,510 17,406

   Males 37.5 38.4 42.4      -        -     -   8,477   9,237 11,661
   Females 11.4 13.5    8.9      -        -     -   7,401   8,273    5,745

 ALL 17,629 18,483 18,620 14,670 16,078 16,020
_________________________________________________________________________

1999a = Effects Induced by the Tax Reform Only Through the Budget Constraint

1999a = Total Effects Induced by the Tax Reform, Including Changes In Females’ Power Indexes



Table 26. The Impact of the 1999 Tax Reform on Tax Liabilities, Average Tax Rates, and Disposable
Incomes After Changes in Budget Constraints  Are Allowed For

BEFORE TAX  INCOME   NET TAX AFTER TAX AVERAGE
LIABILITY INCOME TAX RATE

DECILES Min Max Mean
(1) (2) (3) (4)

      1         32    4,379   2,289      0.0 2,289    0.0
      2   4,385    7,784   6,249        48 6,241      0.67
      3   7,801    9,864   8,873      260   8,613   2.88
      4   9,866 12,082 10,838      556   10,282   5.10
      5 12,085 14,858 13,403   1,049 12,354   7.80
      6 16,886 17,938 16,320   1,419 14,901   8.68
      7 17,962 21,602 19,867   2,195 17,672 11.04
      8 21,610 27,486 24,495   3,044 19,451 12.41
      9 27,528 36,203 31,264   4,791 26,473 15.28
    10 36,230        200,118 51,500 10.802 40,698 19.23
 90-95 36,230 45,224 39,548   6,580 32,968 16.58
95-10045,291        200,118 63,651       15,096 48,555 21.92

TOTAL      -      - 18,483   2,410 16,023  8.30



Table 27. The Impact of the 1999 Tax Reform on Tax Liabilities, Average Tax Rates, and Disposable
Incomes After Changes in Budget Constraints and Females’ Power Index Are Allowed For

BEFORE TAX  INCOME   NET TAX AFTER TAX AVERAGE
LIABILITY INCOME TAX RATE

DECILES Min Max Mean
(1) (2) (3) (4)

      1         32    4,290   2,551       0.0   2,551    0.0
      2   4,293    7,542   6,249        31   6,218      0.44
      3   7,566    9,493   8,548      193     8,355   2.22
      4   9,533 12,065 10,585      532   10,053   4.98
      5 12,097 14,783 13,353   1,060 12,293   7.94
      6 14,794 18,682 16,638   1,749 14,889 10.44
      7 18,701 22,492 20,424   2,492 17,932 12.17
      8 22,503 27,922 25,335   3,437 21,898 13.51
      9 27,995 36,566 31,934   5,198 26,736 16.22
    10 36,571        200,118 51,022 11,438 39,584 20.65
 90-95 36,571 44,089 40,089   7,144 32,945 17.81
95-10044,089        200,118 62,168       15,803 46,635 23.53

TOTAL      -      - 18,619   2,606 16,013  8.85



Table 28. Gainers and Losers In Disposable Income and Utility After the 1999 Tax Reform, by
Quintiles of the Before Tax Income Distribution

Disposable Income Male  Utility
QUINTILES Number Mean Gain/Loss Relative Gain/Loss Gainers Losers

(1) (2) (3)    (4) (5)

Gainers   178 2,288 82.3
1 Indifferent     36     -       - 26 150

Losers    30   - 443   - 7.7

Gainers 210    1,054    12.2
2 32 189

Losers   34             - 1,710 - 18.5

Gainers 204    1,558   12.4
3 22 204

Losers   40           - 1,478 - 11.6

Gainers 203    2,659    14.8
4 19 202

Losers   41           - 2,012 - 10.6

Gainers 164    3,738   12.4
5 6 223

Losers   79             - 3,045   - 9.2

    Gainers 959     2,189    15.6
ALL     Indifferent   36      -       - 105 968

    Losers 224           - 2,025 - 10.3

ª:  Average of: (Individual Gains or Losses)/(Mean Disposable Income in Each Quintile), in % (see the text
for an explanation)


