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Chapter 1

Introduction

1.1 Motivation

The thesis centers around the financial decisions of households and the outcome of

these decisions. We examine several dirnensions of household behavior and distinguish
two main parts in the thesis. A descript,ive analysis of the income and wealth holdings

of Dutch households in the period 1987-1989 is presented in the first part. The reader

will get familiar with data of the Dutch Socio-Economic Panel, used in this thesis, and

will get a detailed overview of the various income components and wealth components.

The second part focuses on the decisions of these households regarding female labor
force participation and housing tenure choice in a static framework as well as in a

dynamic framework.

The question arises why focus on a possible relation between female labor sup-

ply and housing demand? Is this issue so important we can devote a large part of

a thesis to it? We answer this question in the affirmative, but the subject has not

gained much attention in the literature. Aspects of labor supply and housing have

been studied extensively, but mostly separately from each other. This it not easily

accounted for, because money, the reward of labor supply, is necessary for buying a

home. In the Netherlands, home purchases are mainly financed through the commit-

ment to a long-term mortgage loan contract. As will become clear from Chapter 2,

the owner-occupied house is a major component in a household portfolio and about

half of the Dutch households own their house. It is therefore important to understand

the implications of such a commitment. In particular, whether households will have

enough income during this contract-term to pay mortgage interest and redeem the
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mortgage loan.

The driving force behind the idea to analyze households' decisions regarding female

labor supply and housing choices jointly has been a policy change in 1992. In that
year, Dutch financial institutions started to offer mortgage loans on the basis of two

incomes instead of one. The increasing number of two-earner families in the last 10
to 15 years has been the main reason for this change in policy. Statistics Netherlands

(1997) argued that the relaxation of the borrowing credit may have had a positive

effect on the number of home purchases, because women's income has enabled the

household to take out a mortgage more easily. So, programs that stimulate female

employment may have implications for the housing market. For instance, the stock of
owner-occupíed houses may be too small to meet a shift in tenure choice as a result

of an increasing demand for owner-occupied houses.

On the other hand, a mortgage based on two incomes may constrain women to

keep working in order to meet the mortgage commitments. Such an obligation may

cause a distortion in the labor market, because the labor force participation rate in

the Netherlands is quite low compared to other European countries and it is common

that women reduce hours or even stop working after the birth of a child. Hence, it is
important for policy makers to have insight in the effect. of home-ownership on female

labor supply, so that adequate policy instruments can be developed and applied.

Also before 1992 home-ownership has likely affected female labor supply. In house-

holds in which the mortgage payments are high in relation to income, women may

work to boost total family income for other consumption, such as holidays or a car.

On the other hand, high transaction costs associated with the purchase of a house

may have induced women to work in the years preceding the purchase of a house.

Figures 1.1, 1.2, and 1.3 provide some further motivation for investigating the

relation between female labor supply and housing. The figures are based on micro

data from the Dutch Socio-Economic Panel and apply to married and cohabiting
couples of which the man is working. Figures 1.1 and 1.2 show cohort pictures of

female employment rates by age of the woman for owners and tenants. We have
defined 6 cohorts. Figure 1.1 is based on the period 1987-1994 where cohort 1 includes

the women aged 18-23 in 1987, cohort 2 includes the women aged 24-29, and so on,
and cohort 6 includes the women aged 48-53 in 1987. This means that the women

in cohort 1 are aged between 25-30 in 1994 and the women in cohort 6 are between
55-60 in 1994. Following the women in cohort 1, we see that the employment rate is
higher for owners than tenants during the period 1987-1990. Between 1990 and 1994
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Figure 1.3: Home-ownership rates across year of birth cohorts: 1987-1994

the rates are about the same. In general for the other cohorts one can see a higher

employment rate for women in owner families. In Figure 1.2 a new cohort is started

in 1991 (cohort 1: women aged 18-23 in 1991 and aged 21-26 in 1994, and so on)

and it shows the years 1991 to 1994. For the youngest generation we now observe a

much higher employment rate of owners than of tenants, especially after 1992. Figure

1.3 shows the home-ownership rate by age for 6 cohorts, as defined in Figure 1.1.

Concentrating on one cross-section a hump-shaped profile can be observed. However,

following the cohorts we observe an increase in home-ownership rate at all ages (except.

for the oldest cohort). Especially the two youngest cohorts exhibit a sharp increase in

home-ownership. The three figures illustrate that panel data are valuable to obtain a.

good insight in household behavior.

1.2 Overview of this thesis

The three chapters which form the basis for this thesis may be read independently
from each other. Each chapter provides an introduct.ion to the problem and a descrip-
tion of the data. All our analyses are performed with the same data set, the Dutch
Socio-Economic Panel (SEP). This data set is administered by Statistics Netherlands
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and is representative of the Dutch population, excluding those who live in special in-

stitutions, such as elderly homes or nursing homes. From 1984 until 1989 the SEP has

been conducted bi-annually, in April and in October. Since 1990 the survey has been

conducted only once a year, in May. Each wave covers about 5,000 households and all

persons 16 years and older in a household are considered to be respondents. The April

1987-1989 questionnaires include questions concerning assets and liabilities, while tlre

October waves collect information on various income components and income expec-

tations. Data regarding the household's accommodation is collected in the October

waves as well. In all interviews respondents provide information on socio-economic

and demographic characteristics.

Chapter 2 provides a detailed description of wealth holdings, income, and sav-

ings of Dutch households in the period 1987-1989. In the first part of the chapt.er

we examine cross-sectional relationships, following Burbidge and Davies (1994) for

Canada, Bórsch-Supan (1994) for Germany, and Jappelli (1995) for Italy. The analy-

sis of the entire distribution of the various asset and liability components enables us

to investigate a prediction of the life cycle hypothesis that households run down their

assets when old. The evaluation of the wealth components starts in several tables,

followed by a graphical presentation of non-parametric estimated quantiles. Measures

of wealth inequality provide further insight in the relation between age and wealth.

The distribution of income and its main components, labor income, capital income,

and transfers are examined by non-parametric age-earnings profiles. These profiles

are relevant for evaluating the theory of precautionary savings, which has emphasized

that the variability of income can lead to precautionary accumulation. In contrast to

the data sets used in the foreign studies, the same individuals are followed over time

in our data set. This makes it possible to compute savings as the change in wealth in

two consecutive years. In the second part of Chapter 2 we examine whether savings

and income changes are related by using the panel aspect of the data. Information

on households' expectations about future income and motives for saving is used to

check consistency of the data and to provide an additional tool to the understanding

of household behavior.

The broad description in Chapter 2 indicates that about half of the Dutch house-

holds own their house, which is a major component in households' portfolio. It is the

outcome of a decision households made earlier in life. The remainder of the thesis

centers around the decision of households to buy a house and this decision will be an-

alyzed jointly with the labor supply decision of the woman. Determinants of housing
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demand and housing tenure choice have been studied by various researchers in the last
two decades. See, for instance, King (1980), Henderson and Ioannides (1983, 1986),

and B[;rsch-Supan and Pollakowski (1990). Also, models of female labor supply are
well-developed in the literature (see, for instance, Heckman and MaCurdy, 1980 and

Killingsworth, 1983). However, the literature on the simultaneous analysis of female
labor supply and housing decisions is very small and all studies in this literature rely

on cross-sectional data. Kolhase (1986) has estimated demand equations for leisure
and housing for seven demographic groups. By paying special attention to personal
savings, Yoshikawa and Othake (1989) have considered female labor supply and hous-

ing decisions in a simple three-period model. Our set-up in Chapter 3 is similar to
Fortin (1995), who has investigated the effect of mortgage qualification constraints on

female labor supply using a life cycle consistent model.

The starting point in Chapter 3 is a standard life cycle model that breaks down to-

tal household consumption into consumption of housing and consumption of all other

goods, and distinguishes female leisure as a third good. The emphasis in this chapter

is on the interaction of housing consumption and female labor supply. We select mar-

ried and cohabiting couples of which the man is working. The households are assumed

to maximize an intertemporally additive utility function subject to a lifetime budget

constraint and an earnings related liquidity constraint. We focus on two points in

particular. The first point is concerned with the test for separability of preferences

between housing consumption and female labor supply. From the optimization prob-

lem, we derive a labor supply function conditional on housing consumption, which

allows us to test for separability (see Browning and Meghir, 1991). Under weak sepa-

rability, housing consumption will only have an income effect. If housing consumption

is not weakly separable from female labor supply it will have an allocation effect as

well.

The second point of focus is the influence of earnings related liquidity constraints

on the labor supply of women. In the presence of binding earnings liquidity con-
straints, the within period allocation of full expenditure between female labor supply

and non-housing consumption is affected (see Alessie, Melenberg, and Weber, 1988).
The obligation ratio, defined as the ratio of the sum of mortgage interest payments and

redemption to total other family income, is assumed to proxy liquidity constraints.
We will not explicitly estimate the dynamic relations derived from our model, but
include the obligation ratio in the labor supply function to evaluate the influence of

liquidity constraints. Consequently, the two-stage budgeting rule, described in Blun-
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dell and Walker (1986), can be applied and the estimation of a standard life cycle

model corresponds with the estimation of a static model.

The effects of a mortgage qualification constraint are not discussed in this chapter.

Whether or not a household has a mortgage and how high is taken to be determined

exogenously. We use the rent as a measure of housing consumption. Since rent is

not observed for home-owners, we model the choice between renting and owning as

well. Housing consumption is modelled a.s a function of housing characteristics, which

are observed for tenants as well as home-owners. Some of the housing characteristics

are choice variables and will therefore be treated as endogenous variables. Finally,

we arrive at our econometric model of a system of eleven equations: a labor supply

equation, a wage equation, a tenant equation, a housing consumption equation, and

seven demand equations for the various housing characteristics. Using data of the SEP

of 1989, this system of equations will be estimated by minimum distance, in which we

take possible correlations between the error terms of the equat,ions into account.

The results of Chapter 3 are based on a cross-section of households and the in-

tertemporal allocation of lifetime income could not be investigated. However, in-

tertemporal aspects of the decision to buy a house are important as high costs are

associated with a purchase of a house. Furthermore, prospective home-owners have to

meet a mortgage qualification constraint, that depends on income. To further examine

interactions between female labor supply and housing tenure choices a dynamic model

is developed in Chapter 4. We focus mainly on the mortgage qualification constraint,

which is therefore modeled explicitly. Furthermore, the policy change of 1992 is in-

corporated in the model and we allow the household's preferences to be nonseparable

between home-ownership and female employment. Lastly, we take transaction costs

into account, as they may turn out to be important for the move to an owner-occupied

house. See, for instance, Venti and Wise (1984) and Zorn (1993).

In Chapter 4 we further restrict our sample to households that are tenants in the

first period we observe them. By doing so, we concentrate on first-time home-buyers

only. Our behavioral model is a discrete dynamic programming model. The idea is

that households, currently being tenants, weigh the advantages and disadvantages of

working and owning for each future period. Restrictions, such as imperfections in the

housing market, have to be taken into account when they make their optimal decision.

Households base their decisions on expected earnings. A woman knows that her

current employment decision will influence her future earnings. Higher earnings enable

the household to buy a more expensive house. On the other hand a mortgage based
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on two incomes may constrain women to keep working. Our model can incorporate
several intertemporal aspects of the interactions between housing tenure choice and
female employment, although it is based on various simplifying assumptions to make
its estimation possible. For example, a limitation of the model is that savings are not

taken into account. Consequently, we also abstract from earnings related liquidity
constraints.

Throughout Chapter 4, special attention is paid to the policy change in 1992,
because this has been the driving force behind the analysis of housing and female
employment jointly. Compared to a reduced form model, the main advantage of a
structural model, such as developed in this chapter, is that it can be used for policy
evaluations. By means of simulation, we evaluate the effect of the policy change in

1992. We finish the chapter by carrying out three other simulations of possible policy
changes; the abolishment of transaction costs, the abolishment of the tax deductibility

of mortgage interest payments, and an increase in the annual rent for tenants. Chapter
5 provides a summary and concludes.



Chapter 2

Income and wealth over the life

cycle: evidence from panel data

2.1 Introduction

Many recent papers on saving and consumption behavior have emphasized the impor-

tance of examining household data to study the predictions of the life cycle-permanent

income model.l Unfortunately, data sets that provide detailed household or individ-

ual information on savings, income, and wealth are scarce. Data sets that follow

decision-making units over time are even more rare. Finally, micro data can suffer

from serious problems of ineasurement error, which can distort the evaluation of the

empirical findings.

In this chapter, we examine micro data from the Dutch Socio-Economic Panel

(SEP). The SEP contains detailed information about household characteristics, in-

come and wealth. It follows households over time, enabling the researcher to gain

greater insight into their behavior. The fact that wealth data is collected every year is

a feature of the SEP that is not shared by many other data sets. For example, the U.S.
Panel Study of Income Dynamics reports data on wealth in 1984 and then in 1989,

while the Survey of Consumer Finances (SCF) collects wealth data in a three-year

interval. In addition, this survey provides some valuable information about subjective

expectations about income changes and the motives to save. This information allows

a very careful examination of household behavior and, in addition, it provides the

researcher with some instruments to account for the measurement error problem.

1See, among others, Deaton (1992), and Browning and Lusardi (1996).
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In this chapter, we examine wealth holdings, income, and savings and provide

some simple statistics describing the data and their main characteristics. Our aim

is to provide a descriptive framework highlighting some basic facts that could be

analyzed and developed in future research. These facts provide some pri~na facie
evidence for judging the predictions of the life cycle-permanent income model.

One finding emerging from the analysis is that there is considerable heterogeneity

in savings and wealth accumulation. While almost every household holds some assets

in the Netherlands, there is substantial variation even in the same age group. We

also note that in order to study how wealth holdings evolve over the life cycle it is

important to disentangle age and cohort effects. It is well-known that these effects
cannot be distinguished if we only have one cross-section at our disposal. Our data set

is a panel and allows the researcher a sharper evaluation of important aspects of the

life cycle model. For example, the cross-sectional relationship between median (and

mean) net worth and age is hump-shaped in our sample. However, when we calculate

savings, we find that a large percentage of the elderly do not dissave.

This chapter is organized as follows. In Section 2.2 we provide a description of the

survey. We indicate how the SEP is organized, the sample frame and the information

collected in this survey. In Section 2.3 we present the cross-sectional distribution of the

asset and liability components collected from 1987 until 1989. Finally, we examine the

age-specific distributions of net worth, financial wealth, and income which have been

derived by using non-parametric estimation techniques. In Section 2.4 we exploit the

panel feature of the data set and examine the (age-specific) distribution of a savings

measure derived from first differencing wealth. In Section 2.5 we analyze in some

detail the data provided by the SEP on subjective expectations and the motives to

save. In Section 2.6 we provide a brief conclusion and describe future directions for

research.

2.2 Description of the survey

The SEP is a survey administered by Statistics Netherlands for a panel of approxi-

mately 5,000 households. The purpose of the SEP, as summarized in Statistics Nether-

lands publications (see, for example, Statistics Netherlands, 1991), is to provide a

description of the most important elements of individual and household welfare and

to monitor changes in these elements. The survey is representative of the Dutch pop-
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ulation, excluding those living in special institutions like nursing homes. In order to

arrive at a representative sample, Statistics Netherlands applies a two-step sampling

procedure. In the first. step, municipalities are drawn with probabilities that depend

on the number of inhabitants (big cities are drawn with certainty). In the second

step, addresses are selected randomly. All households present at. the chosen address

are interviewed, up to a maximum of three households.

The first survey was conducted in April 1984. The same households were inter-

viewed in October 1984 and then twice a year (in April and October) until 1989. Since

1990 the survey has been conducted once a year in May. In the October interview,

information is collected on socio-economic characteristics, income, labor market par-

ticipation, hours of work, as well as demographic characteristics. The April waves of

the SEP contain information about socio-economic characteristics as in the October

interview, but rather than gathering information about income, from 1987 onwards the

April questionnaires include questions concerning assets and liabilities. Information

is collected on every person in the household who is at least 16 years old (respondent

hereafter). For the purpose of this chapter, we examine the SEP data from 1987 until

1989.

2.3 Cross-section data

2.3.1 Household assets and liabilities

In the SEP questionnaire, a distinction is made between the ownership of a particular

asset or liability on the one hand, and the value of the asset or liability on the other.

Information is collected for the following assets: 1) Checking accounts; 2) Savings and

deposit accounts; 3) Savings certificates (certificates of deposit); 4) Bonds, mortgage

bonds; 5) Shares, options, and other securities; 6) Value of the primary residence; 7)

Other real estate (not used for own residence); 8) Value of the car(s); 9) Net worth of

own company (for the self-employed); 10) Cash value of the life-insurance mortgage;

11) Cash value of other life-insurances with a savings element; 12) Claims against

private persons (friends, acquaintances); 13) Assets not mentioned above.Z

The survey collects information on the liabilities of every respondent. In the SEP

questionnaires of April 1987 and April 1988, the following categories are listed: 1)

2In 1989, the questionnaire does not include the asset component "claims against private persons,"
but it retains the component "assets not mentioned above."
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Personal loan or revolving credit; 2) Purchase on credit, hire-purchase; 3) Remaining

mortgage debt; 4) Other loans; 5) Debt not akeady mentioned. In 1989, Statistics

Netherlands substantially revised the questions concerning t.he liabilities. Ten liability

categories can now be distinguished. They are: 1) Personal loans; 2) Revolving

credit; 3) Debt with mail orders, retail debt; 4) Other purchases on credit; 5) Hire-

purchase; 6) Remaining mortgage debt; 7) Equity-based loans; 8) Debt with relat.ives
and friends; 9) Other outstanding debt, unpaid bi1Ls; 10) Debt not already mentioned.

Household assets and liabilities are obtained by summing all the assets and lia-
bilities respectively of each respondent in the household. Net worth is obtained by

subtracting total liabilities from total assets. For confidentiality reasons, the values

of the assets and lia.bilities have been top-coded for each category and set at the value

of Dutch Guilder (Dfl.) 999,997 if the values exceed that amount.'

We have examined the relevance of non-responses at the respondent level regarding

both the size and the ownership of assets and liabilities. Non-responses are of two

types: "refuse to answer" and "do not know." Most respondents were prepared to

answer the question concerning ownership property. However, a sizeable fraction

of respondents refused to report or did not know the amount held in assets such

as (mortgage) bonds, savings certificates, and shares, options, and other securities.

These findings are common in survey data (see, for example, Avery, Elliehausen, and

Kennickell, 1988). To calculate net worth at the household level, we have chosen the

following criteria: we exclude those observations for which i) the head of the household

or the spouse "refuses to answer" one or more questions about their assets or debts;

or ii) at least one respondent answers with "do not know" to one or more questions

about his~her assets and debt.`~ Given this, it is possible to calculate net worth at

the household level for 4,241 out of the 4,990 households in the SEP survey of April

1987. The 1988 and 1989 figures are 4,292 out of 4,953 households and 4,585 out of

5,020 households respectively.~

Due to these exclusions, the sample is not fully representative of the Dutch pop-

3For some asset categories, such as the value of real estate and the value of someone's own
company, top-coded values aze present. Note, however, that very few households are affected by the
top-coding, and it seems to be concentrated among the self-employed. If one is willing to exclude
the self-employed, top-coding is not a problem.

4"Refuse to answer" and "do not know" could concern the ownership as well as the value of assets
and debts. Note, however, that the value question is only asked if the respondent reports that he~she
owns the asset or debt under consideration.

'These figures refer to the cleaned SEP data set, after imputation and correction have been
implemented. See Camphuis (1993) for details on the data imputation.
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ulation. For example, we find that one-person households are under-represented in

the sample. Statistics Netherlands report population weights for the SEP data, but

they are at the respondent level. Instead we have aggregated the data at the house-

hold level. We have constructed weights by comparing the following characteristics

of the sample and the population distribution: household type (one-person versus

multi-person household), household size, marital status, and age and gender.~ Tables

2.1, 2.2, and 2.3 report some simple descriptive statistics of household assets in the

three years under consideration. The data are deflated and expressed in April 1987

Guilders by using the consumer price index. We report the percentage of households

holding the asset components and both the unweighted and weighted means and their

standard deviations. Note that the weighted and unweighted means and standard

deviations are similar. Only for some components, such as "value of the primary

residence" and "mortgage debt", the unweighted means are (slightly) higher than the

weighted ones. Given that the percentages of households holding some asset compo-

nents are low, and that the distribution is very skewed to the right, we also report

unweighted means, medians and first and third quartiles of the assets conditional on

ownership. We comment hereafter on the most common assets.

We have reported the net balance of checking accounts, i.e. in our calculations

we take into account that some households borrow from the bank, thus we calculate

their net balance in the checking accounts. In each year, the median value of the

checking accounts is Dfl. 2,000. Together with housing, savings and deposit accounts

are a popular form of investment for Dutch households. The mean amount invested in

savings accounts increases between 1987 and 1989 and is approximately Dfl. 14,000

for households investing in these accounts. Note, however, that the distribution is

skewed to the right and the median value is Dfl. 5,000 while the third quartile is Dfl.

11,800 in 1987 and approximately Dfl. 14,000 in 1988 and 1989. Bonds, mortgage

bonds, and shares and options are held by a small percentage of households, but this

percentage increases over the three-year period. The average amount held in these

assets is sizeable. It is not surprising that the frequency distribution of these asset

components is extremely skewed to the right. The means are Dfl. 44,700 for bonds

and Dfl. 41,500 for shares and options in 1987. However, the median values are Dfl.

~Alessie and Zanduliet (1993) haue weighted the sample taking into account household income as
well. However, one dísadvantage in using these weights is that many observations have to be dropped
when merging the October and April waves. In their study, it appears that high income households
are under-represented in the SEP. Slightly higher means are obtained when weights are calculated
taking income into account.
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Table 2.1: Household assets in April 1987

01'o holding standard weighted weighted
asset components` assets mean deviation mean std. dev.

net balance checking acc. 98.9 4341 12172 4426 12397

savings 8e deposit acc. 64.5 8633 31467 8799 32044
savings certificates 4.3 554 5243 546 5108

bonds 8c mortgage bonds 2.8 1235 19941 1308 20279
shares, options 8e other sec. 6.1 2547 24992 2712 26240
primary residence 44.0 65651 91624 62409 91176
other realestate 6.1 8801 61466 8836 61323
car(s) 66.3 6959 10149 6706 10073
net worth of own company 5.4 6908 50949 6735 50274

cash value of life ins. mortgage 2.9 517 4218 485 4066
claims against priv. persons 5.0 502 6557 533 6835
other assets 5.6 704 7356 712 7405

gross assets 99.4 107378 178319 104233 179064
net worth 99.6 70367 149526 70366 151840

conditnl conditnl first third

asset components mean std. dev. quartile median quartile

net balance checking acc. 4389 12230 950 2000 4100
savings 8c deposit acc. 13378 38353 1600 5000 11800
savings certificates 12783 21902 2734 5000 14500
bonds 8e mortgage bonds 44762 112113 2000 6000 30000
shares, options 8z other sec. 41556 92725 3000 10442 40000
primary residence 149292 81254 100000 135000 170000
other realestate 145245 206593 20000 70000 180000
car(s) 10492 10873 3000 8000 15000
net worth of own company 126275 180301 15000 50000 161000
cash value of life ins. mortgage 17572 17504 5019 11826 24529
claims against priv. persons 10045 27708 500 2000 6000
other assets 12595 28666 1300 3500 10000
gross assets 108066 178480 6000 37925 158000
net worth 70633 149746 3400 20000 85800

` This table reports, in the first column, a list of the asset components in the SEP.
In the second column, it reports the percentage of households holding these
components and in columns 3 through 6, it reports the weighted and unweighted
means and standard deviations. It then reports, in columns 8 through 12, the mean,
standard deviation, first quartile, median, and third quartile conditional on ownership
of the components. The number of observations is 4,241.
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Table 2.2: Household assets in April 1988

Pln holding standard weighted weighted
asset components' assets mean deviation mean std. dev.

net balance checking acc. 99.3 3270 9214 3371 9273
savings 8c deposit acc. 67.5 9827 31136 10193 32758

savings certificates 4.7 685 8119 724 8831
bonds 8c mortgage bonds 3.5 1640 26694 1841 29275

shares, options 8z other sec. 6.8 2491 21451 2600 22030
primary residence 43.5 66639 90872 64385 90904
other real estate 5.6 7881 55541 7885 54930
car(s) 67.1 7818 10603 7648 10561
net worth of own company 5.1 6842 54390 6764 54235
cash value of life ins. mortgage 2.9 522 4500 499 4372
claims against priv. persons 5.7 701 10251 730 10442
other assets 5.3 941 10172 898 9938
gross assets 98.7 109597 178049 107868 108446
net worth 99.7 71481 153146 72191 156344

conditnl conditnl first t.hird
asset components mean std. dev. quartile median quartile

net balance checking acc. 3292 9242 793 1984 3842
savings 8c deposit acc. 14549 36969 1587 4960 13789
savings certificates 14648 34769 1984 5952 12416
bonds8c mortgage bonds 46329 134780 1984 6944 24800
shares, options 8c other sec. 36875 74565 2976 10406 39681
primary residence 153277 75583 109124 138885 178567
other real estate 141354 191496 24800 69442 178567
car(s) 11656 11085 3968 9424 16864
net worth of own company 134102 202694 14880 49601 160710
cash value of life ins. mortgage 18073 19669 4230 9562 26603
claims against priv. persons 12290 41291 744 2480 9920
other assets 17882 40855 1230 3521 14582
gross assets 110993 178747 6437 40612 163289
net worth 71699 153328 3372 20545 88149

`See Table 2.1. The number of observations is 4,292.
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Table 2.3: Household assets in April 1989

asset components`
07o holding standard weighted weighted

assets mean deviation mean std. dev.

net balance checking acc. 99.3 3594 10676 3734 10815
savings óc deposit acc. 70.2 10284 31122 10590 31829
savings certificates 3.8 470 4444 458 4384
bonds Bz mortgage bonds 3.7 1260 15124 1341 15724
shares, options 8c other sec. 7.8 4347 39252 4430 39332
primary residence 45.0 71775 95143 69317 95075
other real estate 5.3 7666 52834 7659 52412
car(s) 67.7 7703 9715 7586 9747
net worth of own company 5.2 5652 44860 5610 44646
cash value of life ins. mortgage 4.1 651 4894 624 4797
other assets 7.1 1336 14954 1359 15154
gross assets 98.2 114989 172680 112941 173806
net worth 99.8 75281 145888 75738 147528

conditnl conditnl first third
asset components mean std. dev. quartile median quartile

net balance checking acc. 3619 10708 785 1962 3925
savings 8c deposit acc. 14657 36283 1663 5397 14176
savings certificates 12465 19391 1962 5780 14523
bonds 8c mortgage bonds 33993 71311 2256 9322 29438
shares, options 8c other sec. 55841 130216 3434 13738 44158
primary residence 159288 78408 112849 147194 186446
other real estate 143477 181321 34345 78503 176633
car(s) 11386 9878 3925 9322 16191
net worth of own company 108443 166036 14719 39251 107942
cash value life ins. mortgage 15984 18547 3148 8402 22403
other assets 18855 53322 981 3925 14719
gross assets 117083 173540 7212 51616 172147
net worth 75462 146017 3925 23060 94204

`See Table 2.1. The number of observations is 4,585.
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6,000 and Dfl. 10,400.

Housing represents one of the main components of household portfolios, and ap-

proximately 44070 of the households irr the sample own a house. Respondents have to

report the market value of the house each year. Considering only those households

which own homes, the mean home value is approximately Dfl. 149,000 in 1987, Dfl.

153,000 in 1988 and Dfl. 159,000 in 1989. The median values are Dfl. 135,000, Dfl.

139,000 and Dfl. 147,000 respectively. There is a steady increase in the value of the

house reported in the survey, and this increase corresponds to the behavior of the

housing market in the period urrder consideration.

A special type of mortgage, i.e. life-insurance mortgage, is possible irr the Nether-

lands when buying a house. With this contract, the mortgage debt remains constant

during the contract period. The mortgage-holder pays life-insurance premia and, at

the end of the contract period, the value of the life-insurance policy is used to redeem

the mortgage. Interest payments on the mortgage debt are fully tax-deductible, while

the interest received on the life-insurance premia is not taxed. Given its tax-preferred

nature, this contract became increasingly popular in the late 1980s. The cash value

of the life-insurance mortgage is not directly observed. However, we have imputed

this value using the information provided in the survey (the starting date of the in-

surance, the balance of the mortgage, and assuming an interest rate of 301o and a 30

year maturity) and we report it in Tables 2.1, 2.2, and 2.3.~ The survey also collects

information about other real estate, which is held by approximately 6010 of the sample.

The median value of such real estate is about Dfl. 70,000 in 1987 and 1988 and Dfl.

78,000 in 1989.s The mean values of gross assets correspond approximately to Dfl.

108,000 in 1987 and Dfl. 117,000 in 1989, and their distribution is skewed to the right.

The conditional mean is very close to the third quartile rather than to the median.

Tables 2.4, 2.5, and 2.6 describe the composition of household debt. To be able

to compare the values over time we have classified liabilities into five components for

~The survey provides information about other life insurance contracts, and it is possible to calcu-

late their cash value as well. However, the questionnaire does not clearly distinguish among different
types of insurance, for example single premium annuities versus other types of life insurance. We

calculated the cash value of life insurances, but we found that it varied too much across the sample
years, indicating that the information provided was too imprecise. We have decided therefore not to
include this component in the calculation of net worth.

sHowever, due to the order of the questions, there is a possibility that the self-employed would
report the value of the real estate twice: once under this category and later on under the component
"net worth of own company." In the 1987 wave, we also noticed that to~coding did affect this

component for six households; the mean of this variable therefore underestimates the value of other
real estate. In all six cases, the head of the household is either self-employed or owns a firm.
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the 1989 data as well. More than 54010 of the households in the sample report some

type of debt. The most important debt component is the mortgage, and, as with

the frequency of home-ownership, the mean mortgage debt increases over time. More

than 20P1o of the sample report a personal loan or revolving credit, and the median

value is around Dfl. 7,000. In general, the distribution of gross debt is similar across

years; the median is Dfl. 50,000 in 1987 and Dfl. 52,100 in 1989.

Alessie, Pradhan, and Zandvliet (1993) compare t.he asset and liability data with

some external data sources, in particular with (aggregate) data from the "Collective

Bank Study" (CBO), the Dutch Central Bank, and the Society of Real Estate Agents.

The comparison with external data sources is limited, however, since there are no

aggregate statistics for some of the asset and liability components. For example,

aggregate data on the value of stocks and bonds held by households are not. available.

In addition, the SEP does not oversample rich households, which is important for

comparisons with macro data. Alessie, Pradhan, and Zandvliet (1993) show that

the data on home-ownership (the most important asset category) are consistent with

external data sources. The same is true for checking accounts and the debt items.

However, savings and deposit accounts seem to be underestimated in the SEP. This

problem is also encountered in the U.S. SCF and is rather common in wealth surveys

(Avery, Elliehausen, and Kennickell, 1988; Davies, 1979). Meuwissen (1994) compares

the SEP data with a data set constructed from administrative sources (e.g. tax and

social security records). While the ownership rate of most asset components compares

reasonably well across the two data sets, the conditional mean of shares and options

is dramatically higher in the data from tax records than in the SEP.' He also finds

that savings accounts are underestimated, while the SEP data for the value of the

house and the mortgage seem to be reliable.

2.3.2 The distribution of wealth over the life cycle

In this subsection, we present some Pri~rna facie evidence concerning the validity of

(a simple version of) the life cycle hypothesis. In particular, we investigate one of

the key predictions of this model, namely, that households run down their assets

when old. In addition, we consider wealth inequality across age groups. We examine

the distribution of wealth across the life cycle non-parametrically by tLSing a kernel-

sNote, however, that in order to derive the value of stocks and bonds, and shares and options
from the tax records, much imputation was necessary.
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Table 2.4: Household liabilities in April 1987

olo holding standard weighted weighted

debt components' liabilities mean deviation mean std. dev.

loans or credit 21.5 2925 22830 2663 19838
installment credit 3.3 106 1091 101 1051
mortgage debt 36.7 32540 58127 29708 56236
otherloans 7.9 1277 9762 1230 9318
other debt 3.0 139 2008 141 2023
gross debt 54.6 37011 68066 33866 65016
net worth 99.6 70367 149526 70366 151840

conditnl conditnl first third
debt components mean std. dev. quartile median quartile

loans or credit 13590 47729 3000 7000 12500
installment credit 3267 5144 450 1000 3600
mortgage debt 88578 65070 45000 80000 119000
otherloans 16225 31150 2000 6500 17000
other debt 4710 10728 400 850 2375
gross debt 67774 79998 9933 50000 101653
net worth 70633 149746 3400 20000 85800

'This table reports, in the first column, a list of the liability components
in the SEP. In the second column, it reports the percentage of households
holding these components and in columns 3 through 6, it reports the
weighted and unweighted means and standard deviations. It then reports,
in columns 8 through 12, the mean, standard deviation, first quartile, median,

and third quartile conditional on ownership of the components.
The number of observations is 4,241.
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Table 2.5: Household liabilities in April 1988

07'o holding standard weighted weighted
debt components' liabilities mean deviation mean std. dev.

loans or credit 21.2 2294 9210 2173 8875
installment credit 2.7 80 1022 75 972
mortgage debt 36.3 33495 60293 31208 58750
otherloans 7.7 1713 23919 1699 24924
other debt 2.3 189 3370 194 3491
gross debt 54.9 38115 72918 35677 71790
net worth 99.7 71481 153146 72191 156344

conditnl conditnl first third
debt components mean std. dev. quartile median quartile

loans or credit 10819 17553 2976 6497 12400
installment credit 3022 5541 595 1281 3044
mortgage debt 92390 67724 47617 80355 121580
otherloans 22280 83680 1884 5902 16864
other debt 8207 20759 297 992 5952
gross debt 69377 86660 8928 50594 104164
net worth 71699 153328 3372 20545 88149

'See Table 2.4. The number of observations is 4,292.
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Table 2.6: Household liabilities in April 1989

o1e holding standard weighted weighted
debt components` liabilities mean deviation mean std. dev.

loans or credit 22.2 2673 13895 2626 14033
inst.allment credit 4.9 134 1440 136 1572
mortgage debt 38.3 35245 60220 32837 58500
otherloans 9.4 1301 9416 1266 9298
other debt 3.7 108 1335 107 1281
gross debt 58.1 39708 67729 37202 65883
net worth 99.8 75281 145888 75738 147528

conditnl conditnl first third
debt components mean std. dev. quartile median yuartile

loans or credit 12030 27509 2943 6869 12756
installment credit 2737 5927 392 981 2428
mortgage debt 92027 65143 49064 81730 122662
otherloans 13877 27793 1471 4528 14719
other debt 2951 6365 294 588 2071
gross debt 68316 77060 8177 52106 107942
net worth 75462 146017 3925 23060 94204

`See Table 2.4. The number of observations is 4,585.
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smoothed quantile estimator. For data description purposes, non-parametrically esti-

mated quantiles are very useful."' First, data sets on wealth often include observations

for very wealthy households that will have a big impact on the estimator of the means.

As we have seen before, the distribution of assets and debts is quite skewed to the

right; thus means and median tend to be very different. Second, we do not have to

put restrictions on either the shape of the wealth profile or the distribution of wealth

across the life cycle.

As we have noted previously, there are several problems with the data for the self-

employed. Apart from the possibility of some double counting, it is also very difficult

to distinguish between private and company wealth for components such as checking

and savings accounts. We have therefore decided to exclude the self-employed from the

sample. As a result, the variance of net worth drops substantially, and comparisons

across years are easier and more reliable.

Figure 2.1 illustrates the portfolio composition over the life cycle by examining the

fraction of households holding specific assets or liabilities across age." The percentage

of households holding checking accounts is stable across age, while the fraction of

households holding sauings accounts decreases, particularly after age 50. The fraction

of households holding bonds and shares tends to increase with age. Approximately

lOPlo of the elderly hold bonds and stocks. There is a pronounced hump shaped profile

for the frequency of home-ownership and mortgage debt. These frequencies decrease

substantially after age 50.

On the basis of Figure 2.1, one might be tempted to conclude that the elderly

sell their house in order to finance consumption after retirement. However, it should

be realized that Figure 2.1 is constructed taking into account only the cross-sectional

aspect of the SEP. Consequently, cohort and age effects are not disentangled in this

figure. We have checked the historical data on home-ownership and find that there are

substantial cohort-time effects. We have compared the home-ownership data between

loFor details on the nonparametric estimation and the algorithm used, see Magee, Burbidge, and
Robb ( 1991).

11The bandwidth of Figure 2.1 is 14. Intuitívely, f(age -x) is the kernel function which determines
the weights to place on ages in the neighborhood of x. We assume f to be a parabola with a peak
at age x. The bandwidth is the distance between the two age values where the pazabola cuts the
age-axis. Since the shape of the kernel-smoothed quantiles depends on the bandwidth chosen, we
have experimented with different choices for the bandwidth. As leading principle for the bandwidth
choice, we have employed the "Ll loss function with cross validation." See Magee, Burbidge and
Robb ~ 1991) for technical details and Burbidge and Davies ( 1994) for another application using
Canacii~~n ~lata.
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Figure 2.1: Portfolio composition across age
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1967 and 1987 across five age groups.12 Looking at households in the same age group,
we find that home-ownership was substantially lower in 1967 when compared with

1987. For example, home-ownership was only 19P1o in 1967 for young households of
which the head is less than 30 years old, while it was 28Q1o in 1987. But the most
relevant increase concerns the group between 40 and 64 years of age. While for the
households of which the head is 40-50 years old home-ownership was 33P1o in 1967, it
almost doubled in 1987 (61010). For the households of which the head is 50-64 years old,

home-ownership was 3501o in 1967 and 48P1o in 1987. Inference from the cross-sectional
distribution can therefore be very misleading.

It is useful to look at the profiles of net worth across the life cycle in the three
years under consideration. As in the tables, we are interested in looking at the entire

distribution rather than concentrating on the mean values. Figure 2.2 shows median
net worth over the life cycle in the three year period. In every year there exists a
hump-shaped age profile for median net worth. While the age wealth profile for 1987
has a clear hump-shape, the profile for 1989, in particular, shows some "peakiness"
in the neighborhood of age 50. Note also that the peak moves to the right as time

12The historical data for home ownership are taken from several Statistics Netherlands bulletins
and aze based on the Housing Needs Surveys.
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evolves and that for almost every age group, median net worth in 1989 is higher than
in 1987 and 1988.

We cannot conclude from Figure 2.2 that the elderly dissave. To be able t.o examine

this issue, we need to look at data on sauing. However, since in Figure 2.2 age-wealt.h

profiles have been drawn for three years, one can disentangle, at. least. approximately,

age effects from cohort effects by looking at the evolution of inedian net. worth for

households at a particula,r age in 1987. For example, we can consider the households

of which the head is 50 in 1987 (and therefore 52 in 1989). As before, we find that the

cross-sectional evidence can be very misleading. Median net worth for such households

increases from 1987 to 1989, while the 1987 cross section profile indicates a fall. The

strong increase in net worth presented in Figure 2.2 could be due to the change in

housing and stock market prices, which increase substantially in the 1987-89 period.

We have investigated how much of the cha~ge in wealth can be attributed to these

price changes. Figure 2.3 reports the age profile of net worth in 1987 and the profile

of net worth in 1989 including and excluding the unrealized capital gains on housing

and on stocks.t3 While for the young households (households of which the head is

younger than 40) the increase in wealth is much reduced if we correct for the changes

in housing and stock market prices, for households of which the head is older than 45

the increase in wealth is still large even when accounting for capital gains. The age

profile corrected for capital gains maintains a peak in the neighborhood of a.ge 50,

which moves to the right as time evolves.

To examine the relationship between wealth and age in more det.ail we look at the

distribution of net worth in Figures 2.4 and 2.5.'a We have chosen 1989 as a reference

year, but the results are similar for the other years. We consider two definitions of

net worth, one that includes the net value of the house and one that excludes it,

which we call "financial wealth."t~ The distribution shows that there is considerable

heterogeneity in household wealth holdings. The age profile of financial wealth is

fairly flat for the first two quartiles of the distribution, while a fraction of households

13We have corrected the wealth data for 1989 as follows: As faz as housing is concerned, we first
distinguish between movers and non-movers. In the latter case, we have deflated the value of the
house using the housing price index. In the former case, we have kept the value reported by the
household. As faz as stocks are concerned, we have deflated the value of stocks using the stock price
index.

t4These figures refer to unweighted data. We have performed the analysis with the weighted data,
also considering net worth per equivalent adult, and the results are similar. The bandwidth for
Figures 2.2, 2.3, and 2.4 is 14 and for Figure 2.5 is 12.

tsNote, however, that this measure also includes the value of the car.
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hold a sizeable amount of wealth. The mean generally increases with age and is well

above the median (and the third quartile after age 60) since the distribution is skewed

to the right. The elderly hold a substantial amount of financial wealth, while young

people hold a relatively small amount of assets. As noted above, the house is a major
component. in household portfolios. Looking at the age profile of net worth, we can see

a very pronounced hump-shaped profile. Only the first quartile shows a flat profile,

while the median and, in particular, the mean and the third quartile show a steep rise,

particularly in the first part of the life cycle. The frequency of home-ownership (see

Figure 2.1), which is also hump-shaped, certainly contsibutes to this pattern. Looking

at the quartiles, we can see that the distribution is quite skewed to the right and the

mean lies well above the median.

We also look at the frequency of zero or negative net worth. This is important

since it could identify the group of households more likely to be liquidity constrained

(see, for example, Zeldes, 1989). These groups represent approximately 11oJ'o of the

sample (and the percentage remains stable in the three years under consideration).

The frequency of zero or negative net worth varies with age. There is a monotonic

decrease of the frequency as the head of the household ages. For example, while 18010

of households headed by an individual younger than 30 haue zero or negative net

worth, only 8-9010 of households of which the head is older than 50 hold such a low

amount of wealth. The results from a probit regression indicate tha.t zero or negative

net worth is more likely when the head of the is household is young, does not work, is

not married, is a renter, has a low level of education, and when children are present

in the household.
We have also examined the wealth profiles across different groups of households.

We have split the sample according to three education groups: low, middle, and high

education. We find that the profile of inedian net worth both with and without

housing equity is relatively flat for the first two education groups, while it is hump-

shaped for the high education group. This is similar to the evidence for the U.S.
provided by Hubbard, Skinner and Zeldes (1995), but it contrasts with studies from

some other countries. For example, Burbidge and Robb (1985) found that education

affects only the height but not the shape of the age-wealth profile in Canada. It is

useful to examine wealth inequality across age. The interquartile range coefficient, i.e.

the difference between quartiles over the median, can be used as a measure of wealth

inequality.l~ Figure 2.6 shows that wealth inequality remains fairly constant across

1GThis measure has also been used by Pudney (1993) in his non-parametric analysis of wealth
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the life cycle, but it then increases around retirement (aft.er age 75 there seems to be

a decrease, but. the number of observations becomes very small so no clear inference

can be made). In Figure 2.7, we consider an alternative measure of inequality: the

coefficient of variation. According to this measure, wealth inequality decreases with

age up to approximately age 55, and it increases thereafter. From both rneasures, we

find, therefore, that wealth inequality increases close to and after retirement.

It is useful to compare again our findings with the evidence from ot.her countries.

Bórsch-Supan (1994, p. 216) reports that wealth inequality (measured by both the

coefficient of variation and the ratio of inean to median financial net wealth) increases

with age in Germany. This contrasts with the evidence from other countries. For

example, the evidence from Jappelli (1995) indicates that wealth inequality (measured

by the interquartile range coefficient) decreases with age in Italy until close to the

retirement and it increases thereafter. On the other hand, the evidence from Magee,

Burbidge and Robb (1991) suggests that wealth inequality (using a measure similar to

the interquartile range coefficient) decreases with age in Canada, even aft,er retirement.

2.3.3 Household income

In addition to the wealth data, the SEP provides information about. household

income. Data on income are available from 1984 on and are divided into many com-

ponents. We concentrate on household income for the period October 1987-0ctober

1989, for which data on assets and liabilities are also available. We consider total

household income, and we also split it into three main components: labor income,

capital income, and transfers. The first component includes the earnings of each

member of the household from temporary and permanent work, net of taxes, social

security and health insurance premia. Capital income is the sum of interest income,

dividends, other capital income minus interest paid on mortgages and other loans and

wealth taxes. Transfer income is a very broad component and it includes pensions,

social security pensions, widows' pensions, disability benefits, child allowances and

alimony, unemployment benefits, rent subsidies, and student grants and subsidies.

Figures 2.8, 2.9, 2.10, and 2.11 report the distribution of income and its main

components over the life cycle in 1989." Total income has a steep profile for those
below the age of 30 and subsequently shows a moderate increase over the life cycle.

inequality.
17The bandwidth for Figures 2.8, 2.9, and 2.10 is 7, while for Figure 2.11 it is 12. A larger

bandwidth is necessary since fewer households report capital income.



30 Income and wealth over the life cycle

O

- lirtl puortll~
~ m~Gpn
~ Niro puortllo
~- m~an

10 20
1
JO 40 50 60 70

Age

Figure 2.8: Distribution of total income across age in 1989

- nnt puonu.
~ m.elpn
~- third puartil~
~- m~pn

Age

Figure 2.9: Distribution of earnings across age in 1989



2.3. Cross-section data 31

- tir.t Quartils
~ m.eio~
f- tnira oooreii.
~- m.o~

Age

Figure 2.10: Distribution of transfers across age in 1989

- nnt auartu.
.- m.aion
r- mi.a nuortu.
~- m.ao

Age

Figure 2.11: Distribution of capital income across age in 1989



32 Income and wealth over the life cycle

Even for the first quartile, income increases over the life cycle and starts decreasing
around the age of 50. The age-earnings profile shows a steep profile for the young
and declines sharply well before the mandatory retirement age of 65 (Figure 2.9).

This is particularly true for the first quartile, where earnings start decreasing around
the age of 50-52. It is important to note that approximately 800,000 persons in

the Netherlands receive disability pensions which are quite generous. In addition
to disability pensions, early retirement was introduced at the begirming of the 1980s.

These schemes are also relatively generous: early retirees receive up to 70-80c1c of their
last year's salary. Indeed, we see that the median value of earnings starts decreasing at

55. The distribution of transfers shows the relevance of early retirement and disability
pensions (Figure 2.10) and explains why we see a sharp decline in earnings but a

smooth profile for total income. Transfers increase sharply at the age of 50 when
labor income starts decreasing. Households also receive some transfers when young
or middle aged, mainly because of child allowances and unemployment benefits.

Figure 2.11 shows that within the group of households of which the head is younger

than 55, a large percentage have negative capital income. This result. can be explained

by the fact that households undertake mortgage contracts early in their life cycle and

do not hold a large amount of financial wealth when young. Figure 2.11 also suggests

that mean capital income increases after the age of 60 and remains high thereafter.

Note that the reported measure is likely to underestimate capital income, since un-

realized capital gains on bonds, stocks, and housing are not included in this income

component. These profiles for income are relevant for studies aimed at assessing the

relevance of precautionary accurnulation. The extent to which households accumu-

late to provide for uncertain events depends on the degree of risk aversion and, in

particular, on the income risk they are facing. The ext.ent of income variation and

the presence of income floors, or the insurance provided by the government through

unemployment benefits or other transfers, are very important. for evaluating the deter-

minants of accumulation and the extent of precautionary savings. The existence and

generosity of transfers in the Netherlands suggest that precautionary accumulation

for unemployment or disability risk may be of limited importance.



2.4. Panel data 33

2.4 Panel data

2.4.1 Household saving

So far, we have considered mainly the cross-sectional aspect of the survey. However,

as mentioned before, the same households are iiiterviewed over tirne. The panel aspect

of this data set provides a better window for studying household behavior than cross-

sectional data alone. By looking at changes in wealth, we can calculate savings, as

in Avery and Kennickell (1991). In addition, we can calculate income changes and

examine whether savings and income changes are related.

The data were merged using the identification number of the head of the house-

hold.'s If a household breaks up, the SEP follows both households and the household

to which the head belongs continues to retain the original identification number. In

our sample, we considered both the original household and its split-offs. We also

have to pay attention to changes in the family composition, in particular, marriages

and divorces. It is quite difficult to deal with these cases and we had to make some

restrictive assumptions. For example, we assume that in case of divorce total house-

hold wealth remains with the head of the household. In the case of a newly married

couple, we assume that the new household member does not own any wealth when

she~he enters into the sample. Given the potential problems with these assumptions,

it might seem preferable to remove these households from the sample. However, as

Avery and Kennickell (1991) pointed out, this could induce severe sample selection

bias. Merging the data for 1987 and 1988, we obtain 3,472 households, while merging

the 1988 and 1989 data sets we arrive at 3,758 households. Merging the three years

together reduces the sample to 3,083 households.

It. is useful t.o first consider whether attrition is a serious problem and, in part.icu-
lar, whether it is correlated with household wealth. For example, we expect a greater
attrition rate among the wealthier households due to our exclusion criteria that house-

holds had to provide complete answers to the asset and debt questions for at least
two consecutive years. Wealthier households typically have a more diversified port-

folio and hence a bigger chance of being dropped from the sample. Moreover, these
households may be more sensitive to privacy issues. Alessie and Zandvliet (1993) per-

form an analysis of this issue and find some, but not strong, evidence that both the

laFor mazried couples, the head of the household is the male. For single pazent households, the
head is the parent.
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Table 2.7: Household changes in assets

merged data set: April 1987-1988' all excl. outliers and
households self-employed

asset components mean std. dev. mean std. dev.

~checking accounts -507 9588 -316 6062
~net balance checking accounts -803 12959 -421 6365
Osavings 8c deposit accounts 1088 19401 1365 13596
~savings certificates 198 8630 175 6755
Obonds 8e mortgage bonds 312 14286 201 8249
~shares, options 8z other sec. -88 12455 -30 8651
Oprimary residence 3036 38149 3360 30987
Dother real estate -431 35831 121 12821
Ocar(s) 947 8336 796 7898
Onet worth of own company 345 30701
Ocash value of life ins. mortgage 72 738 62 675
Oclaims against private persons 36 6775 13 6656
Dother assets 131 11449 -2 6303
Ogross assets 5140 66527 5744 35140
~net w.orth 4542 61416 4351 25547

merged data set: April 1988-1989 all excl. outliers and
households self-employed

asset components mean std. dev. mean std. dev.

~checking accounts 251 8143 166 6537
~net balance checking accounts 327 8718 205 6675
~savings 8e deposit accounts 128 14888 265 13148
Osavings certificates - 255 8370 - 156 6792
Obonds 8t mortgage bonds -311 18960 -207 15353
Oshares, options 8c other sec. 1733 29299 1253 21153
Oprimary residence 4905 31401 4746 30130
Dother real estate 314 30605 -69 14402
Ocar(s) 79 6584 198 6034
Onet worth of own company - 397 28403 - -
Ocash value of life ins. mortgage 124 1038 115 1014
Oclaims against private persons -710 10786 -662 10718
Dother assets 555 16689 480 12705
Ogross assets 6418 53675 6131 34981
,,net worth 4982 51819 4469 27936
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Table 2.8: Household changes in liabilities

35

merged data set: April 1987-1988" all excl. outliers and
households self-employed

debt components mean std. dev. mean st.d. dev.

Oloans or credít -820 23831 -26 4109
Dinstallment credit -35 1244 -25 1192
~mortgage debt 1278 26952 1386 23612
~otherloans -177 9755 -113 4766
Dother debt 56 3658 66 3752
Ogross debt 598 36394 1393 24508
Onet worth 4542 61416 4351 25547

merged data set: April 1988-1989 all excl. outliers and
households self-employed

debt components mean std. dev. mean std. dev.

~loans or credit 423 12002 392 9426
Dinstallment credit 45 1702 29 1108
Omortgage debt 1166 24784 1306 23455
Dotherloans -61 18226 67 5310
Dother debt -62 3014 -94 3206
~Qross debt 1435 32108 1661 25017
~net worth 4982 51819 4469 27936

'This table reports, in the first column, changes in the asset components in the period
1987-1989. The second and third columns report the mean and standard deviation of
asset changes between April 1988 and April 1987. Columns 4 and 5 report the mean
and standard deviation in the same period when we restrict the sample by excluding
the self-employed and some major outliers. The numbers of observations are 3,472
and 3,261 respectively. Columns 7 through 10 report mean and standard deviation
for asset changes between April 1989 and April 1988 in the total and in the

restricted sample. The number of observations is 3,758 and 3,541 respectively.
"'This table reports changes in household liabilities in the period 1987-1989. In
columns 2 through 5 it reports means and standard deviations of liability changes
between April 1988 and April 1987 in the total sample and in the restricted sample,
where the self-employed and some major outliers have been excluded. The numbers
of observations are 3,472 and 3,261 respectively. Columns 7 through 10 report
mean and standard deviation for liability changes between April 1989 and April
1988 in the total and in the restricted sample.
The number of observations is 3,758 and 3,541 respectively.
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low and high wealth households have a greater tendency to drop out of the sample.

In Table 2.7 we summarize the changes in the asset components between 1987

and 1988 and between 1988 and 1989. The first thing to notice is that the sizes
of the changes are small but the standard deviations are very large. For example,

the mean value of savings derived from first differencing wealth is approximately Dfl.
4,500 between 1987 and 1988, but the standard deviation is Dfl. 61,416. In carefully

examining these changes we have noticed that the self-employed experienced large

variations in wealth over the period. With the exception of some special cases, there

is not enough information available to infer whether these differences are correct or the

result of reporting errors. We considered dropping the self-employed from the sample,

but even after excluding the self-employed, the sample variation for savings is still

large due to the influence of outliers. We have examined the existence of outliers and

deleted the households of which its net worth changed by more than Dfl. 440,000 (this
selection affects 4 households for the 1987-88 panel and 7 households for the 1988-89

panel data set). With these exclusions the standard deviations drop substantially,

and we report the changes in wealth after these deletions as well. Even though the

mean does not change very much, the standard deviations are sometimes half what

they were before. For the changes in debt shown in Table 2.8, the standard deviations

are substantially reduced by restricting the sample. The main change in the debt

components concerns the mortgage, even though there are relatively big changes in
loa.ns and credit and also in the negative balance of the checking accounts.

As Avery and Kennickell (1991) found, savings derived from first differences of

wealth range from large negative values to large positive values, we have to be cautious

in interpreting these figures. To assess the validity of these measures, in Alessie and

Lusardi (1997), we examine the consumption data that can be derived from these
savings measures. First, we compare the mean of consumption with data from the

Dutch Family Expenditure Survey (Doorlopend Budget Onderzoek). We find that

figures are similar. Second, we have checked whether consumption assumes negative

values. This occurred only in a few cases. Third, the age-consumption profile has

the typical hump-shape. It starts low for the young and increases with age up to

approximately the mid-forties.l~ It is also possible to perform consistency checks on

1JWe have performed two additional checks for the saving data. First we regress saving on variables
thought to be related to savings and examine whether our regression results are similar to other
common findings in the literature. Second, we exploit some additional information about savings
provided in the SEP. Households are asked to report whether they have saved in the past 12 months
and their current financial situation (in this question households have to report whether they are
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the answers provided by the households by using the data on the motives to save,
which will be explained further on. In general these tests show that there is some
consistency in the savings data.

However, as other studies have pointed out, savings derived both from differencing

wealth and from income minus consumption, show extreme variability (Avery and

Kennickell, 1991; Bosworth, Burtless, and Sabelhaus, 1991; Browning and Lusardi,

1996). As Avery and Kennickell (1991, p. 432) mention in their conclusions, "either

the measurement error in these data is quite large, or idiosyncratic factors are very

important, or both." Even with these considerations in mind, the characteristics of

the savings data require that. appropriate econometric techniques should be used. The

size and standard deviations of these changes suggest that it is important to rely on

robust estimators when using savings data from micro data sets.

Note that changes in wealth could measure not only the household decision to save,

but also the capital gains or losses on the assets and liabilities held in the households

portfolios. Given that the holding of bonds and stocks affects only a limited part

of the population, we haue examined two measures of savings; we consider total net

worth with and without housing equity.

The use of smoothed quantiles is particularly useful when looking at savings. We

compare the distribution of savings in the three years under consideration over the

life cycle first. Median savings between 1987 and 1988 and between 1988 and 1989 are

shown in Figure 2.12.2" Even with the medians, the profile of savings is fluctuating,

especially between the 30-40 age band. Median savings tend to decrease after the age

of 50, but they remain positive showing that at least 50P1o of t.he households do not

dissave when old.

It is also useful to examine in more detail the distribution of savings across the
life cycle with and without considering the value of the house in a typical year. As
for wealth, there is substantial heterogeneity in household savings. Figures 2.13 and
2.14 show that there is some dissaving across the entire life cycle. While savings

take positive values in the third quartile, the value decreases after the age of 50. The
profiles are similar whether or not the value of housing is included.21 Even though they

incurring more debt, decumulating assets, or saving a small or a substantial amount of money). We
find that our constructed savings measures are consistent with household reports and with the other
common findings in the literature as reported by Browning and Lusardi (1996).

20The bandwidth for Figures 2.12, 2.13, and 2.14 is 16.
21 We have also calculated savings correcting for the unrealized capital gains on stock and housing.

The correction closely follows the procedure used by Bosworth, Burtless and Sabelhaus (1991). We
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Figure 2.12: Median savings across age: 1987-1989

decline, savings remains positive for some elderly, indicating that a sizeable fraction

of households are not decumulating wealth when old.

2.4.2 Correlation coefficients

After having examined wealth, income; and savings separately, it is now useful to ex-

amine their behavior over time and the relation between savings and income changes.

For example, if the predictions of the life cycle-permanent income model are correct,

saving should anticipate future declines in income. Merging together the data for

wealth and income in the three years under consideration, we are left with 2,251

observations. We calculate Spearman rank correlation coefficients between contempo-

raneous and lagged savings and between contemporaneous and lagged income changes.

For the first measure of savings, we find there is a big negative correlation between

exploit the panel feature of the data and calculate the capital gains on homes (for home-owners who
do not move). These gains are then subtracted from the change in household net worth. For stocks,
we estimate the capital gains each household would have enjoyed if stocks had risen at the rate of
increase of the Statistics Netherlands stock market index. These imputed gains are then subtracted
from the change in the household wealth. Even though savings are lower than reported in Figure
2.13, the shape of the age profile for the saving data corrected for the unrealized capital gains is very
similar and our main considerations about savings do not change.
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Figure 2.13: Distribution of savings across age in 1989 (including housing)
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contemporaneous and lagged savings; the coefficient is -0.23. The correlation using

the second measure of savings and lagged savings is -0.09. This smaller value can be

explained by the increase in the value of housing over time. The correlation between

the two measures of savings is 0.66. Camphuis (1993) calculates correlation coeffi-

cients for each category of wealth (in first differences) and he finds a strong negative

correlation between bonds and shares, between shares and other real estate, and be-

tween other real estate and net worth of own company. As far as income is concerned,

we find there exists a big negative correlation between income changes and lagged

income changes; the coefficíent is -0.29.

One explanation for these findings is the existence of a transitory component in

these measures, but another important reason is the presence of ineasurement and

classification error in these variables. Measurement error represents one of the major

problems of household data, and it is exacerbated when considering data in first

differences. A useful feature of this data set is the inclusion of many variables which

could act as instruments for changes in income and for savings and could potentially

reduce the problem of ineasurement error. We examine these variables in a separate

section.
It is also interesting to examine the correlation between savings and future income

changes. If the predictions of the rational expectations-permanent. income model are

correct, the correlation should be negative; savings should be high when income is

expected to decrease.22 In fact, the correlation coefficient between savings, calculated

as the difference in wealth between 1987 and 1988, and future income changes is

positive and very small; its value is 0.04 for the first. measure of savings and 0.004 for

the second measure of savings, again contradicting the predictions of the theoretical

model.

22See Campbell (1987) for the theoretical derivation and the empirical evidence using U.S. aggre-
gate data and Alessie and Lusardi (1997) for the empirical evidence using household data.
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2.5 Subjective expectations and the motives to save

2.5.1 Household expectations about future income

A useful feature of the SEP set is the provision of variables such as households'
expectations about the behavior of income in the future and the motives for saving.
This information provides an additional check on the consistency of the data and
enables a more detailed assessment. of models of household behavior. In addition,
these variables can act as instruments for both savings ancí income changes.

We begin by examining household expectations about future income. Households

ase asked to indicate whether they expect their income to change in t.he next twelve

months. Table 2.9 reports the coefficients from a regression of actual iricome changes

on the household expectations to check whether expectations are realized ex-post. We
report the resuíts of two regressions. In the first regression the dependent variable is
the first difference in income and in the second one we consider relative income growth.

The majority of households anticipate either moderate or no changes in income, while

a small fraction anticipated very big increases or decreases in income. We find that
expected changes are significantíy related to actual income changes. Even though

the predictive power is low, households seem to be able to anticipate the behavior of
their future income.23 Note that when we run the same regression using savings, we

find that savings have a(weak) positive rat.her than negative relationship with futtu-e

income changes, aga.in questioning the validity of the life cycle-permanent income
model.

The survey provides information on the subjective probabilities of losing or keeping

the job, and the data can be used to evaluate the relevance of unemployment risk. The

question is formulated so that households can be ranked according to their probability
of losing or keeping their job, i.e. people can be differentiated among various groups

which have high, moderate, and low probability of losing (keeping) their job. This
variable provides a useful proxy for the risk of unemployment and can be used t.o

evaluate the extent of precautionary accumulation. The advantage of this variable,
in comparison with other proxies that have been used in the precaut.ionary saving

literature, such as occupation dummies or the variance of income, is that it reflects

the risk as perceived by the individual househoíd.

z~These variables prove to be critical for testing the predictions of the rational expectations-
permanent income model, where we need to rely on instrumental variables or generalized method of
moments estimators. See, for example, Alessie and Lusardi (1997).
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Table 2.9: Income changes and expected income changes

standard standard

variables' ~ observat.ions estimates error estimates error

constant 601.73 262.24 0.0273 0.0059
income is expected to
strongly increase 62 3105.87 2361.34 0.0745 0.0533
income is expected to
increase 1469 1595.20 548.82 0.0364 0.0124
income is expected to
decrease 937 -1652.31 658.15 -0.0327 0.0148
income is expected to
strongly decrease 128 -4731.89 1654.17 -0.1369 0.0375
adjusted R-square 0.0032 0.0038
F-value 7.13 8.15
(p-value) (0.0000) (0.0000)

`This table reports the parameter estimates and standard errors of the regression
of income changes on dummies reflecting household expected income changes.
Column 2 reports the number of observations for the expected changes in income listed
in column 1. Columns 3 and 4 report the results of the regression in first differences,

while columns 5 and 6 report t,he restilts of the regression in growth rates. Regressions

are run on the pooled sample between 1987 and 1989. The numbers of observations are
7,561 for the regression in first differences and 7,457 for the growth rates.

2.5.2 Why do households say they save?

In addition to questions about future income, there are questions on the current and

future financial situation of the household (households have to report whether they

have to go into debt, decumulate assets, or can save some or a lot of money). These

questions allow for some judgements and additional checks on the consistency of the

savings data. For example, we could check whether the people who claim they were

able to save money indeed had positive savings. We do find that savings are higher for

households that indicate they were saving. Additionally, we can distinguish among

different types of financial situations that the household anticipates for next year and

for the next five years.

The questionnaire also lists several possibilities for the motives to save and asks

the respondent to consider one or several combinations of the listed motives. The

main possibilities are: to buy a house, to buy a car, to buy other durables, for
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unforeseen events, for children, for old age, for no specific purpose, and all possible

combinations of the above motives. Examining the motives to save in more detail, it is

interesting to note that the households that have indicated unforeseen events alone or

in combination with other motives account for 22~1c of the total sample. This result is
relevant in light of recent studies of savings which emphasize the precautionary saving
motive, i.e. that people save to insure against risk. The percentage of people that have

indicated the wish to buy a house as a motive to save is 13P1e, the percentage that

indicated car purchase is 12~10; 15P1o have indicated the purchase of other durables.

There is a very small proportion of households, only 2010, that indicates that they
save for old age. This is probably due to the fact that almost every employee (as

well as persons who receive unemployment or disability benefits) in the Netherlands

is covered by occupational pension schemes.

The behavior of these motives across the life cycle is presented in Figure 2.15.24

The precautionary saving motive remains relatively stable across the life cycle, but it

is somewhat greater for young and old households. Note that this motive may capture

several types of risk, not only income or unemployment risk, but also mortality risk.

The motive related to the purchase of a house is concentrated among households
below the age of 40; after 40 this motive becomes less important. Saving for children

affects the young households between 30 and 40 and is presumably related to raising

children. This motive seems to be relevant for the elderly as well, in particular the

households over the age of 70, and it is possibly related to a bequest motive. These

frequencies are consistent with the wealth and savings data, in particular with the

data for the elderly.

2.6 Conclusions

In this chapter, we examine wealth and income data from the Dutch Socio-Economic

Panel. The survey provides detailed information about the assets and líabilities of
each household member. This information makes it possible to study wealth holdings

over the life cycle, portfolio choice, and wealth inequality. From first differencing

wealth, we derive savings. The data on savings allow the researcher to further examine

household accumulation. One can study questions such as: do the elderly dissave and

do young people facing upward-sloping earnings profiles borrow as predicted by the

Z4The bandwidth for Figure 2.15 is 14.
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Figure 2.15: Nlotives for saving across age

theoretical models? The SEP provides information on the mot.ives to save, making

it possible to check whet.her the reported answers conform with actual behavior. ln

addition to wealth data, the survey provides information about income. The income

data are divided into many components, allowing an examination of t.he evolution of

earnings, transfers, and capital income over the life cycle. The behavior of income

is relevant per se, but it is also important to understand wealth accumulation. The

recent theory of precautionary saving has emphasized that the variability of income

can lead to precautionary accumulation. The behavior of income is therefore relevant

for evaluating the strength and empirical importance of the precautionary motive and

the extent of precautionary accumulation.

The analysis of the profiles of wealth, savings, and incorne over t.he life cycle shows

that there is substantial het.erogeneity in the behavior of households that should be

taken into account in the econometric modelling. As with all survey data, there is

a misreporting and measurement error problem. This problem becomes more acute

with data in first differences. However, a useful feature of this data set is the provision

of many variables which could act as instruments and alleviate the measurement error

problem.

The survey covers a long time span and is continuing. The income data are



2.6. Conclusions 45

available since 1984, and new waves of wealth dat.a are in the process of being edited

and cleaned. This data set will enable researchers to examine household behavior

in several dimensions and should prove extremely valuable for research and policy

evaluations.



Chapter 3

A static model of female labor

supply and housing demand

3.1 Introduction

In the last two decades, many studies have focused on the determinants of housing

tenure choice. King (1980) and Henderson and Ioannides (1986) take into account the

rationing in the housing market and model the household's choice of tenure and the

demand for housing services as a joint decision. Henderson and Ioannides assume the

probability to obtain a mortgage for a house purchase to depend on personal charac-

teristics of the head of the household. They find that people with lower education,

people with lower current income, and younger people face a higher probability of be-

ing denied a mortgage. Housing tenure and the planned length of residence spelLs are

jointly determined in Ioannides (1987). He considers a semi-Markov process which is

defined over the discrete states, renting and owning, and continuous time in a reduced

form setting. Using a single residence spell, Henderson and Ioannides (1989) estimate

a model of the joint tenure, length of stay, and consumption level choices of families

in the housing market.

These studies give us a better understanding of the determinants of the housing

tenure choice, but ignore labor force participation decisions. In a static framework,

some studies have found evidence for a relation between female labor supply and

housing demand. Fortin (1995) has examined the effect of liquidity constraints, in

particular a mortgage qualification constraint, on the relation between the accumu-

lation of housing assets and female labor supply. Using a life cycle consistent model
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she tests the hypothesis that. the labor supply of married women is constrained by the

household's decisions regarding home-ownership and the purchase of mortgages. Her
main conclusion is that mortgage commitments influence the labor supply decisions

of married women. Yoshikawa and Othake (1989) have considered female labor sup-

ply and housing decisions in a simple three period model. Their analysis is based on

a cross-section of Japanese data of 1984. They distinguish two models: a model of

tenants who plan to buy a house in the second period and a model of tenants who will

keep renting during the t.hree periods. They estimate a labor supply function and a

personal savings function in which they explicitly take into account the decision of the

household to move into an owner-occupied house in period two or to rent during the

three periods. The main conclusion of this research is that the tenure choice and hous-

ing demand affects the labor force participation of married women and savings. High

land prices have a significant positive effect. on the labor supply of married women in

renter families with purchase plans, while it has an insignificant effect on the labor

supply of the other women.

Our set-up is similar to Fortin (1995), but with some variations. The first. variation

is due to a difference in institutional environment. Fortin's study applies to Canadian

households, where borrowers have to meet a down payment constraint (based on earn-

ings) on the amount of mortgage they can take out at all stages of ownership.l We will

use data from the Netherlands. As in the Netherlands mortgage contracts typically

cover a very long time span (25 or 30 years), prospective home-owners will primarily

be constrained in the year of purchase. It is beyond the scope of this chapter to model

the influence of such a constraint. However, in Chapter 4 a model will be developed

in which a mortgage qualification constraint is incorporated explicitly. We therefore

do not try to model the decision to take out a mortgage on a house. Whether or not

a household has a mortgage, and how high, is taken to be determined exogenously.

In Fortin's model, the mortgage payments are also taken to be exogenous. Another

difference between Fortin's study and ours is found in the sample selection. She re-

stricts her sample to home-owners only, while we include tenants too, but we model

the choice between renting and owning a house in a very simple way. The third ma-

jor difference between both studies is the treatment of consumption. In our study we

distinguish between non-housing consumption and housing consumption, while Fortin

does not make such a distinction. Therefore we pay special attention to separability

1The length of mortgage contracts is typically very short in Canada (around 5 years).
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and consider a non-separable utility function of female labor supply, housing consump-
tion, and non-housing consumption. A conditional demand system with female labor
supply and other consumption as the dependent variables and housing consumption

as the conditioning good is estimated. Fortin estimates a linear expenditure system
and compares the situation in which both spouses' labor income is subject to a mort-
gage qualification constraint with the situation in which this constraint applies to the

husband's earnings only.

Our emphasis is on the interaction between female labor supply and housing con-

sumption and we will focus on two points in particular. The first point concerns the
influence of earning dependent liquidity constraints on the labor supply of women.

In the presence of binding liquidity constraints the within period allocation of full

expenditure between female labor supply and other consumption is affected. Sec-

ondly, we want to test if preferences are separable between housing consumption and

female labor supply. In our analysis we will restrict our sample to couples of which
the husband has a job. We will only focus on female labor force participation because

we expect the woman to be able to adjust the number of hours more easily than her

partner. The men in the sample generally work full-time.

We disregard the possible importance of investment demand for housing. For a

discussion of consumption versus investrnent demand, see e.g. Henderson and Ioan-
nides (1987) or Ioannides and Rosenthal (1994). Since the house is by far the most

important asset component in the portfolio of home-owners, many studies (Polinsky,

1977; Henderson and Ioannides, 1983) have looked at the demand for housing and at
tenure choice.

This introduction is followed, in Section 3.2, by a description of the data used.
)"lirthermore, some descriptive statistics provide PriTaa facie evidence of a relation

between the consumption of housing, mortgages, and female labor force participation.

In Section 3.3 we derive a life cycle consistent model in which housing consumption and

labor supply is jointly determined. To allow for non-separability of female labor supply

and housing consumption, we discuss a female labor supply function conditional on

housing consumption. The empirical model is given in the following section. Sectíon

3.5 presents the estimation results of this chapter. A summary and concluding remarks
of this chapter are provided in the final section.
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3.2 Description of the data

3.2.1 The survey

The Socio-Economic Panel (SEP) has been conducted bi-annually from 1984 until

1989 (in April and in October) by Statistics Netherlands. Since 1990 the survey has

been conducted once a year, in May. The survey is representative of the population

of Dutch households, excluding those who live in special institutions such as homes

for the elderly and nursing homes. One wave covers about 5,000 households2 and all

persons in a household who ase at least 16 years old are regarded as respondents.

Both the April and October waves contain information about socio-economic charac-

teristics (e.g. labor force participation, hours of work), demographic and geographic

characteristics. F~om 1987 onwards the April questionnaires include questions con-

cerning assets and liabilities. The October interviews collect in particular information

about income and income expectations.

F~om the April questionnaire we use geographic information and the self-reported

market value of the house owned. The October wave provides the data on the house-

hold's accommodation, the interest paid on the mortgage, the redemption, the out-

standing mortgage, the rent (for tenants), and other housing expenses (e.g. water, gas,

electricity). The survey does not give information about property-taxes and imputed

rents.~ The data on family composition, education, employment status, number of

working hours per week, and various income components are taken from the October

wave.

3.2.2 Sample selection

The purpose of this chapter is to get more insight in the interaction between the

labor force participation decisions of women and housing decisions. We decided to

use the data of 1989 for the analysis, because this is the most recent year before the

change in set-up of the questionnaire in 1990. Besides the change in set-up, Statistics

Netherlands decided not to supply any geographic information after 1989. Because

this information is necessary for the estimation of our model, we cannot use later

waves.

2Before 1986, the SEP consisted of only 4,000 households.
3Mortgage interest is tax-deductable in the Netherlands, but an imputed rent is added to a home

owner's income for tax-purposes.
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Merging the April 1989 and the October 1989 waves left us with 4,709 households.

Since we are interested in the possible joint decision of housing tenure and the wife's

participation in the labor market we have made the following selection of households.

In broad outline this selection is similar to the selection of Fortin ( 1995). The main

difference is that we include tenants and exclude self-employed women. We removed

47 households that inhabited a free dwelling. ( e.g. an official residence). Married or

cohabiting women were included, whereas single individuals, single-parent families,

and families in which the partners are of equal sex were removed. We had to remove

an additional 307 households because the information on the partner was incomplete.

Self-employed individuals maximize their profits and do not receive a regular wage.

Since our theoretical model is derived from utility maximizing individuals who receive

wages, we removed 65 households of which the woman reported to be self-emplo,yed.

After these selections we were left with 3,159 households of which both the head and

the partner filled in the questionnaire. In nearly a quarter of the remaining households

both head and partner did not have a paid job. The following jobs are not regarded

as paid jobs: holiday jobs, incidental short-term jobs, and working while receiving

unemployment benefits. In 3.2010 of the 3,159 households the woman is the sole earner.

The main reasons why men stopped working were health or disability ( 36.5010) and

(early) retirement (34.5~1c). Families in which the men did not work are removed from

the analysis, because our focus is on the decision of married or cohabiting women to

participate in the labor market, while the husband ( and thus the family) receives a

regular salary. Our working sample thus consist.s of 2,296 households of which the

overall labor participation rate of women was about 4501o and the average number of

hours the woman works per week is 24 compared to an average of 41 for men. For the

means and standard deviations of the other variables used in this chapter we refer to

Table 3.5.

3.2.3 A discussion of descriptive statistics

Table 3.1 presents female labor force participation rates by five age classes and three

tenure classes, home-owners having a mortgage, home-owners not having a mortgage,

and tenants. In this table a distinction is made between women who are legally

married with their partner and those who cohabit with t.heir partner. The first thing

to note from Table 3.1 is the low participation of women in owner-families without

a mortgage (30.2~0) compared to the other two tenure types (about 46~0). Secondly,
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Table 3.1: Female labor force participation rates by age and family tenure

Age of
woman All Married Cohabitation

Home-owners with
a mortgage

c 24 83.9 78.1 100
25-34 48.2 45.0 83.3
35-44 44.0 43.2
45-54 42.9 42.6
55-64 22.5 22.5
All 46.2 (638~1381)' 44.1 (578~1312) 87.0 (60~69)

Home-owners without
a mortgage

C 34 52.9
35-44 40.9
45-54 30.8
55-64 11.1
All 30.2 (32~106)

Tenants
C 24 76.4 64.8 88.5
25-34 49.0 41.9 87.8
35-44 43.7 4 3.5
45-54 32.8 33.1
55-64 10.8 10.8
All 46.8 (379~809) 40.9 (286~699) 84.5 (93~110)

' The ratio of the number of participating women to the total number of
women in any given category in parentheses. Cells are empty if the total
number of women in the category is less than 10.
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the labor force participation of all women between the ages of 45 and 65 in families

who own a house and have a mortgage is much higher (4Plo t.o 12~0) t.han among

women in the other families. Although the sub-sample of cohabiting women is small,

we see a high participation of these women compared to married women.a It. should

be noted that cohabiting women are receiving exact.ly the same tax treatment as

married women. Thus there are no obvious institutional reasons why married women

and cohabiting women should exhibit different labor market behavior.

Yoshikawa and Ohtake ( 1989) have pointed out that the high house prices in Japan

may have induced women t.o participate in the labor market. The first colunm of Table

3.2 does not bear out a positive monotonic relation between t.he value of the house

and the number of hours supplied by women in the Netherlands. Also columns 2

to 6 do not show a monotonic relationship with rmmber of hours worked. However,

for all columns we observe higher values for the variables for women working more

than 32 hours than for women working less than 8 hours. Thus, if one works more

than 32 hours per week, mortgage debt, mortgage interest, redemption, and total

mortgage costs are all higher than if one works only very lit,tle. Colurnn 8 of Table 3.2

exhibits a clear positive relation between the number of hours worked by the woman

and the ratio of mortgage costs~ relative to total other family income ( which is total

family income exclusive of the woman's earnings and capital income). Of course, the

direction of the causality of supplying more lahor and the mort,gage commitments of

the household cannot be determined on the basis of ttris table alone, but. it is clear

that a positive relation exists.

Table 3.3 presents detailed information on the part.icipation rates and the number

of hours women work in different situations characterized by the obligation ratio

(r)band the home equity as a percentage of the value of the home (e). Table 3.3

4To keep the exposition simple we refrain from presenting statistical tests of the differences olr
served. However, to provide some feeling for the statistical significance of the observed differences,
consider the group of cohabiting women, of which there are 69. Of these 69, 60 (87Q1o) participate
in the labor market. The standard error associated with this is approximately equal to 4~0. So a
reasonable confidence interval for the probabílity that cohabiting women pazticipate in the labor
market would be 79-95. Since most other groups are bigger, confidence intervals for participation
probabilities of these groups will tend to be smaller than this.

SMortgage costs are defined as the sum of interest payments and redemption. Many mortgages in
the Netherlands are based on a life-insurance, where one does not pay off the mortgage, but instead
pays a life-insurance premium. At maturity the life-insurance pays a lump sum, which can then be
used to pay off the mortgage. For these types of mortgages mortgage costs are defined as the sum
of interest payments and life-insurance premiums. For simplicity of terminology, we will from now
on simply subsume the life-insurance premium under redemption.

óThe obligation ratio r is the ratio of the sum of the mortgage interest payments and the redemp-
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Table 3.2: Means and standard deviations by number of hours the woman works

market value of mortgage mortgage redemption
~ the house debt interest

(1) (2) (3) (4)
hd-0 659 161314 (72752) 98778 (68474) 6961 (4382) 1792 (2348)
0 G h G 8 64 158078 (62674) 83352 (53970) 5890 (3964) 1371 (1492)
8 G h G 16 115 160096 (76406) 95634 (49689) 7007 (3871) 1775 (2067)
16 c h G 24 127 177452 (77573) 109627 (57651) 7943 (4245) 1657 (1607)
24 G h G 32 91 158847 (63852) 100365 (49775) 7649 (4021) 1826 (1785)
32 G h c 40 133 162626 (80197) 115030 (63886) 8247 (4702) 2106 (2121)
h ~ 40 14 175836 (49773) 134207 (42966) 9778 (3528) 5894 (7610)
all 1203 162857 (73178) 101131 (63404) 7239 (4338) 1839 (2321)

mortgage other (2) ~ (6) (5) ~ (6)
~ costs' income"

(5) (6) (7) (8)
h-0 659 9034 (5550) 47896 (22110) 2.106 (1.286) 0.192 (0.089)
0 G h G 8 64 7608 (4874) 40519 (14329) 2.123 (1.271) 0.188 (0.093)
8 G hG 16 115 9012 (9012) 40446 (12212) 2.364 (1.062) 0.224 (0.089)
16 G h G 24 127 10046 (5319) 43981 (17746) 2.610 (1.253) 0.237 (0.100)
24 G h G 32 91 9604 (4676) 38209 (13039) 2.785 (1.326) 0.263 (0.117)
32 G h G 40 133 10574 (5605) 37280 (18177) 3.263 (1.500) 0.297 (0.127)
h 1 40 - 14 15672 (8252) 42493 (10000) 3.256 (1.072) 0.360 (0.124)
all 1203 9354 (9354) 44409 (19829) 2.377 (1.345) 0.218 (0.105)

For home-owners with a mortgage. Standard deviation in parentheses. The
difference in the number of observations 1,203 compared to 1,381 in Table 3.1
is due to missing values of the variables in this table. The main conlusions of
Table 3.1 do not change when the analysis is based on the fewer observations.
p h is the number of hours the woman works per week.
'Mortgage interest plus redemption (including possibly a life-insurance).
"Total family income exclusive of the woman's earnings and capital income.
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Table 3.3: Female labor force participation by home equity and obligation ratio

Labor force participation (Plo)'

Home equity as a percentage of the value of the home
eG0.25 0.25GeG0.50 0.50GeG1 all

obligation ratio
r G 0.15 19.4 (6~31) 40.9 (18~44) 31.1 (71~228) 31.4 (95~303)
0.15 G r G 0.20 37.1 (25~67) 31.9 (30~94) 45.4 (30~66) 37.4 (85~227)
0.20 G r G 0.25 35.7 (46~129) 38.3 (36~94) 57.9 (22~38) 39.9 (104~261)
0.25 G r G 0.30 53.0 (70~132) 49.1 (26~53) 61.9 (13~21) 52.9 (109~206)
r) 0.30 - 72.2 (104~144) 78.6 (33~42) 70.0 (14~20) 73.3 (151~206)
all 49.9 (251~503) 43.7 (143~327) 40.2 (150~373) 45.2 (544~1203)

Mean number of hours per week"

Home equity as a percentage of the value of the home
eG0.25 0.25GeG0.50 0.50GeG1 all

obligation ratio
r c 0.15 30.3 (6.5) 20.6 (12.2) 17.5 (10.5) 18.9 (11.0)
0.15 G r G 0.20 21.0 (11.7) 20.6 (10.7) 20.7 (9.8) 20.7 (10.6)
0.20 G r G 0.25 23.9 (12.2) 23.4 (10.1) 23.5 (11.4) 23.7 (11.2)
0.25 G r G 0.30 22.4 (12.2) 23.1 (12.4) 26.0 (11.2) 23.0 (12.1)
r) 0.30 - 29.1 (11.7) 29.4 (9.7) 28.2 (14.9) 29.1 (11.6)
all 25.5 (12.2) 23.8 (11.2) 20.7 (11.5) 23.8 (11.9)

For home-owners with a mortgage. The obligation ratio r is the ratio of the sum of
the mortgage interest payments and redemption to total other family income
(exclusive of the woman's earnings and capital income).
`The ratio of the number of participating women to the total number of women
in any given category in parentheses.
~`Working women only, standard deviation in parentheses.
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shows that on average the labor market participation rates and the number of hours

of work increase non-linearly in r, except for the mean number of hours for r between

0.15 and 0.25. In households where the mortgage costs are more than 30010 of total

other family income, women's participation in the labor market is very high (72.2`'yo

compared to an overall average of 45.2010). Also the number of hours are much higher

for values of e larger than 0.25. On average we find a significant increase of 54~o from

18.9 hours to 29.1 hours per week if r rises from less tha.n 0.15 to more than 0.30.

Even the change from an obligation ratio between 0.25 and 0.30 to an obligation ratio

larger than 0.30 represents an increase in hours by 26.5~0. Regarding e, we find that

on average the labor force participation rate and the hours supplied are higher for

small values of the home equity relative to the value of the home. However, this is

not true for all columns separately. Households with a value of the home equity ratio

smaller than 0.25 are likely to be the more recent home-owners. The women in these

households work on average 25.5 hours per week compared to an average of 20.7 hours

for women in households with a home equity ratio larger than 0.5.

3.3 Theoretical model

Our starting point is a simple dynamic model of female labor supply, housing con-

sumption and other consumption. Male earnings are taken to be exogenous. Housing

consumption will be viewed in the cont.ext of the household product,ion theory (see e.g.

Deaton and Muellbauer, 1980). In this approach, it is assumed that the household

derives utility from housing consumption q which is produced through a production

function

q - .f(b;e)
with b a vector of characteristics of the house and B a vector of parameters. Charac-

teristics are for example the number of rooms in the house, the age of the house or

the region. It is not necessarily the case that all elements in b are choice variables.

We will assume for instance that the choice of region is exogenous. We refer to the

choice variables in b as yl and to the exogenous variables in b as y2. Thus b' -(yl, y2).

The maximization problem of the household can be described as follows.

The household chooses in each period t the number of hours the woman works h~t,

the level of consumption of a composite good representing non-housing consumption

tion to total other family income (exclusive of the woman's earnings and capital income)
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ci, and the level of housing consumption q~, by maxinuzing expected lifetime utility

subject to a production function, a lifetime budget constraint, and an earnings related

liquidity constraint.

max Et
~ .(1~P)`-T~T(-hIT,CT,9T)-h~.~cr,4T~YiT
T-C

s.t. qr - .fT(bT; aT) (3.3)

AT - (1 ~ rT-1)AT-1 -1 mT -i- wfThfT - pCTCT - pÓTbT

AT ? ~o ~ ~i(TnT f wtThfT) (3.5)

0 c hfT c F (3.6)

A~-1 given AL - 0

with

E~ expectation operator conditional on information at time t
AT wealth at the end of period r

rT interest rate in period r

mT total family income exclusive of the female's earnings in period T

w fT after-tax hourly wage rate of woman in period T

hfT hours of work per week of woman in period T

cr composite good representing non-housing consumption in period r

pC, price of the composite good in period T

qT consumption of housing in period r
bT vector of characteristics of the house in period r

pbT price vector corresponding to bT in period r

BT vector of parameters corresponding to 6T in period r

p discount rate, fixed over time "
L length of life, fixed

F time endowment of the woman, fixed
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UT(-h f„ cT, qT) is the intra-temporal utility function in period r, strictly concave and

monotonically increasing in its arguments and the function f is at least one time dif-

ferentiable to yl.

As implied by the inequality on AT in equation (3.5), we assume that there is an

earnings dependent borrowing constraint. We should stress that this is not a mortgage

qualification constraint. In every period the borrowing lirnit is assumed to depend on

income, including the labor income of the woman. We expect the borrowing limit to be

inversely related to current earnings, i~l C 0. It is expected that the constraint is more

likely to be binding in cases where the household has high mortgage commit.ments,

because the interest payments on the mortgage are negatively related to income.

In these cases, we argue that the woman in the household can make the liquidity

constraint non-binding by working more.

The inter-temporal additivity of the lifetime utility function greatly simplifies the

maximization problem. The first-order conditions for period t are

U-h - -~ewfe - ~il~ewfc -F ve - ect

U~ - ~cP~t

Uq - 7,c

~,~ af` - ~t~y~;~
ay1~c

~c - Frc - Ec liP~tt1

4c - Ïe(bc; Be)

!-ec(Ac -~o -~r(me f u,fch fc)) - 0; vchfc - 0;

Nc ) 0; vc 1 0; ccc ~ 0

(3.8)

(3.9)

(3.10)

(3.11)

(3.12)

(3.13)

~t(-htc f F) - 0 (3.14)

(3.15)

U-h, U~, and U9 denote the first-order derivatives of the utility function with respect

to hours, non-housing consumption, and housing consumption respectively. The vari-

ables vc, ~t, and .~c fl denote Lagrange multipliers, whereas pc, vt, and ,cc are Kuhn-

Thcker multipliers; z,c corresponding to the production function (3.3), .~t and .~ttl
corresponding to the budget constraint (3.4), ~t corresponding to the liquidity con-

straint (3.5) and vc and ~c to the time constraints (3.6). The first-order conditions

(3.8) can be rewritten as follows
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U-n - -~cwfc ~- vt - ccc (3.16)

where the shadow wage uift is defined as

wfc - (1 - ~l~c)wft (3.17)
c

Note that wft 1 wft, because ~il c 0. If vt - cct - 0(i.e. the inequalities in (3.16)),
a labor supply equation can be derived from (3.16)

hfc - 9i (xc, wfc, p~c, pylc, y`ac, e) (3.18)

where ~t - p~tcc ~- Pbcbc - w fth ft, i.e. full expenditures in period t (with the price of
leisure equal to the shadow wage wft). Similarly, using the first order conditions (3.9)

one obtains

ce - jz(~c, wfc, p~c, pv~c, yzc, e) (3.19)

The demand equation for characteristic j of the house can be derived using the first

order conditions (3.11)

yi~c - gs~ (xc, wfc, p~c, pv,c, yzc, B) (3.20)

We are particularly interested in female labor supply conditional on xc , housing

consumption qt - q~ , and on the vector of characteristics ylc - ylt. These can be ob-

tained in principle by carrying out the maximization program (3.8)-(3.15) conditional

on q- q'and yl - yl. The implied conditional functions are of the form:

~fe - 9i (xi, wfe, pce, 4i ) (3.21)

cc - 9z (xi, wfc, p~c, 9i ) (3.22)

where xi - p~tct - wfthpc, i.e. full expenditures in period t exclusive of housing

consumption.

3.3.1 Separability

Many researchers have restricted household preferences to be (weakly) separable be-
tween goods and leisure. This restriction reduces the set of possible utility functions

and may simplify the estimation procedures. Blundell and Walker (1982) have ad-
dressed the question of separability and they have concluded that the hypothesis of
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separability between commodities and labor supply had to be rejected. In the study

of Browning and Meghir (1991) separability had to be rejected as well. They have

presented a new approach to testing for separability and to the estimation of demand

systems under the alternative of nonseparability. Instead of estimating an uncondi-

tional joint commodity demand and labor supply system (e.g. Blundell and Walker;

1982), they followed a conditional approach, where one considers commodity demand

conditional on a given amount of labor supply. They mention two advantages. First,

their conclusions do not depend on the correct model specification of the determina-

tion of labor force participation and hours of work. Second, more general functional

forms for preferences can be used and exact tests for separability are provided. As

mentioned, we are particularly interested in the relation between housing consumption

and female labor supply. Hence, we will test for separability of housing consumption

and female labor supply. We follow Browning and Meghir (1991) in their approach

and define the intra-temporal conditional cost function (conditional on housing con-

sumption q- q`) as follows

~- c(wf, p~, q', u) - min (p~c - iufhf ~ U(hf, c, q") - u)
h~,c

The time-subscript has been dropped for notational convenience. Given a conditional

cost function, a conditional demand system can be derived, identical to (3.21) and

(3.22). We use the proposition put forward in Browning and Ivleghir (1991) and

modify it for our problem:

Proposition 1 : Female labor sn.pply (hf) is weakly separable from hovsing consvmp-

tion (q) if and only if the conditional cost fnnction takes the formx - c(wf, p~,g(q, v)).

Under weak separability, conditioning goods have only income effects. If prefer-

ences for hours of work of the female are weakly separable from the consumption

of housíng then the right hand side of equation (3.21) depends on q only indirectly

through the dependence of x' on q":

ht -9`(~k,wj,p~) (3.23)

The test for separability then amounts to test.ing whether the demand equation

for the number of the woman's hours (hf) depends on the quantity of housing con-

sumption q' other than through ~'.
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3.4 Econometric model

Consider the following cost function in which the log of housing consumption q is the

conditioning good ( see Stern, 1986)

c(wf, 9', Z, u) - e-7zw7~ - 731og q: f Z'7a - 7i log wf~ 7i e-72wi
Ei(7zwJ)

72 72 ~2

where Z is a vector of socio-demographic variables that may affect preferences. Ei is

the standard exponential integral f~~(e~~t)dt. This specification for the cost function

implies a semi-log labor supply function,~ which fits t,he data well:

hf - 7r log wi f 72~~ ~ 7s log q~ f Z'7a (3.24)

The demand equation for non-housing consumption follows from adding up and will

not be discussed further. Our test for separability of female labor supply and housing

consumption is based on the significance of ry3 in (3.24). We specify the stochastic

structure of (3.24) and supplement. it with a wage equation. Though it is possible

to construct a consumption measure from the auailable data, we have not done t.his

because this measure is relative noisy.s Instead, we use total other family income

for ~' in the female labor supply function. The labor supply equation and the wage

equation together can be seen as a type 3 Tobit model (see Amemiya, 1985, for

details). Female wages are only observed if the woman works. Besides, we specify the

non-linear price relation (3.13). We use the rent`' as a measure for q and consider it

exclusive of expenses on water, electricity, gas, heating, a.nd energy (e.g. oil, wood),

inclusive of any charges for services and a possible antenna system and also inclusive

of a rent subsidy possibly received by the household.l" Since the rent is only observed

for tenants we have also modelled the choice of households to rent or buy.l' Equations

7Taking into account the fact that we only observe the wage of participating women, a more
fíexible labor supply function would complicate the estimation procedure substantially.

sThe data contains measures of fmancial wealth of the households. By defining savings in a
given year as the first difference of wealth and subtracting this from household income, one arrives
in principle at a measure of annual consumption. Since wealth is notorious for being difficult to
measure, its first difference is bound to be extremely noisy. See also Chapter 2.

s We have not made a distinction between the public housing sector and the private sector. In
general rents aze higher in the private sector.

1~In the Netherlands low income households may be entitled to a rent. subsidy.
11The choice between renting and owning is modelled here by means of a simple reduced form

model. Incorporating the choice between renting and owning in the structural model would greatly
complicate the analysis.
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(3.27) and (3.28) below can be seen as a type 2 Tobit model. A subscript i now indexes
the unit of observation.

hj; - cxl log wf; f a2 log 9i ~- z1;Q1 } uli (3.25)

log w~i - z2iQ2 f u2i (3.26)

Ti' - c~3logwfi -F zs;~3 ~ 1L3i (3.27)

log qi - yiia4 ~ yái~4 f tl,4i (3.28)

uli, u2i, u3i,and u4; are assumed to be Normally distributed random disturbances with

expectation 0 and the elements of the covariance matrix are ~i~ ~z~ ~3~ ~á~ ~i2~ ?ts,

a14, Q23, Q24, and ~34.12 Notice that we have used the symbol B for (ct4, ~i4)' in the

theoretical part.

Observations of the variable hfi, the actual number of hours per week worked by

female i, are censored; we only observe:

- r hji if hfi ) 0
hf1- íl 0 otherwise

Moreover whether one rents a house (T; - 1) or not (T; - 0), and hence whether one

observes log qi or not, is related to the latent variable Ti' as follows

r 1 ifT;')0

0 otherwiseTi - Sl

The vector zl in (3.25) includes total other family income, the provincial female

unemployment rate,l~ the socio-demographic variables age and age squared of the

woman, a dummy variable for being married, the number of children younger than

7, between 7-12, and older than 13. Moreover the vector zl includes the obligation

ratio and its square.lq The inclusion of the obligation ratio is based on the following

consideration. In our theoretical model we allowed for earnings-dependent liquidity

constraints. We argued that women in households with high mortgage commitments,

t2This assumption is stronger than strictly necessary for our estimation procedure to yield consis-
tent results. For simplicity we abstain from a discussion at which points the normality assumption
may be relaxed.

13The Netherlands are divided in twelve provinces.
t4We recognize the potential problem of endogeneity of the obligation ratio. The main reason for

assuming this ratio to be exogenous, is the lack of good instruments in our data. Del Boca and
Lusardi (1996) treat 'having a mortgage' endogenously, while Fortin (1995) makes the comment that
the problem of endogeneity of mortgage payments does not appear to be important in her study.
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may work more to make the liquidity constraint non-binding. This follows from equa-

tion (3.23) which shows the labor supply to be a function of the shadow wage w f. VVe

only observe wf for participating women in our data, not, wJ. To approximate the

effect of wt we will use the observed wages wf and the obligation ratio. The obliga-

tion ratio is assumed to proxy the liquidity constrained part, z,il á~ in w~. Liquidity

constraints are operating if ~~ is positive (see also Alessie, Melenberg, and Weber,

1988). A problem with this approximation is that zlil á will generally be related to q~

and hence be endogenous.

The explanatory variables in the wage equation are age, education, and the provin-

cial female unemployment rate.

The vector z3 in (3.27) includes total other family income, the age, age squared,

and age cubed of the head of the household and a dummy for being married.'s

The fourth equation gives the relation between the log of rent and the charact.er-

istics of the house. Housing consumption is scaled so as to be equal to the rent paid.

The theoretical model implies demand equations for housing characteristics given in

(3.20). In equation (3.28) the characteristics need to be instrumented according to

(3.20). The following specification for t.he characteristic j of the house is used:

yl~z - a4ti log wIi f zát~4t9 ~~~4t9)~ for j- 1, ..., 7 (3.29)

where ylr is the log of the number of rooms in the house; y~z the log of the age uf the

house; y13 a dummy for a detached house; y14 a dummy for a semi-detached house;

yls a dummy indicating whether or not the house is on a corner; yl fi a dummy for an

apartment, and y17 is a dummy for the remainder category. A terraced house is used as

the reference category. The vector z4 includes total other family income, a polynomial

in the age of the head of the household and of the woman, a dummy for being married,

the number ofchildren in the three age classes, dummies for region East, region South,

and region West (reference category is region North) and 5 dummies for the degree of

urbanization, the reference category is rural municipalities.

The vector y2 in equation (3.28) includes dummies for region East, South, and

West, and the five dummies for the degree of urbanization. Moreover we include a

1'The number of children in the three age classes are not included because these variables do
not have a significant effect on the tenure choice. Most likely tenure choice is co-determined by
institutional aspects like the fiscal treatment of mortgage interest payments. Mortgage interest is
deductible for income tax purposes in the Netherlands. As a result, the tax advantage of being a

home-owner will depend on the level of one's income. Such effects aze picked up by the income and
wage variables in equation (3.27).



64 A Static Model

variable denoting the number of years the family has lived at the same address.'~
This variable reflects the fact that. recent home-owners may have higher housing con-

sumption than home-owners who bought their home some time ago. We assume that.
the variables in y2 influence the production of housing consumption, but they are

not choice variables. Given our scaling of housing consumption (by setting it equal
to rent for tenants) the production of housing consumption is then more efficient in

the North. For example, the house prices and rents are lowest in the reference cate-
gory North. For identification of the model, at least one non-choice variable on the

right hand side of the housing consumption equation must be excluded from the labor
supply equation. The regional dummies and the dummies for the degree of urban-

ization are not included in the labor supply equation. Thus, essentially we assume

that tastes for leisure versus work are the same across regions and the size of a town.
Given the fact that the Netherlands is a small country with a fairly homogeneous

population, this seems a reasonable assumption t.o make. Furthermore, identification
is aided by the fact that the female wage rate and total other family income in the

instrument equations (3.29) do not appear in the production function for housing con-
sumption. Finally, education levels are excluded from the labor supply function, the

tenant equation, and the instrument equations (3.29). The latter exclusions amount
to the assumption that education does not influence preferences for labor supply and

housing. Education is assumed to only influence one's earnings capacity through its
influence on the wage rate. The Appendix 3.A provides information on the definition

of the variables used in the econometric specification and Table 3.5 gives the mean
values and the standard deviations of the variables.

Our complete model exists of 11 equations. The estimation of the structural model

is not straightforward, mainly because endogenous variables -which are not always
observed- appear on the right hand side. The approach adopted (see Lee, 1995, for

example) is t.o estimate the reduced form of this model and apply Minimum Distance

Estimation (MDE) to obtain estimates of the structural parameters. The complete
model is written in the Restricted Reduced Form (RRF) as follows:

1UDe1 Boca and Lusardi (1996) use the years of tenure in the current home as azi instrument for
having a mortgage.
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hji - siibl ~- vl; (3.30)

log wl; - szib2 -~ v2i (3.31)

Ti~ - S3ib3 ~ 113i (3.32)

log9i - sá;b4 f ~~4z (3.33)

yl~i - ssió4t~ f v~ati)i j- 1,...,7 (3.34)

where sl exists of the variables in zl, z2i y2i and z4. s2 equals z2. s3 exists of the vari-
ables in z2 and z3. s4 exists of the variables in z2i yl, and z4. ss exists of the variables
in z2 and z4. In the two-stage procedure we first have to find estimates of the para-
meters in (3.30)-(3.34). Once these estimates have been obtained, we have to "solve"
for the underlying structural parameters. Since the system is overidentified (roughly
speaking: there are more reduced form parameters than structural parameters), there
is no solution (there are more equations than unknown paranleters). Hence, we seek
a solution for the structural parameters that comes to satisfying the relation between

the structural parameters and the estimated reduced form parametsrs as close as pos-
sible. In the definition of "closeness" we take into account the relative accuracy of
the estimates of t.he reduced form parameters, such that the resulting estimates of the

structural parameters are as accurats as possible. A more exact. description of the
estimation procedure follows.

We have applied Maximum Likelihood Estimation (MLE) to equations (3.30) and

(3.31) jointly taking into account the possible correlation between the two equations.

Also equations (3.32) and (3.33) are est.imated jointly by MLE, allowing for correlation

between v3 and v4. For standardization we have set the variance of v3 to 1. Least

Squares Estimation (LSE) is applied to yll and y12. The remaining equations are

estimated by Probit MLE. The estimation results of the reduced form equations are

briefly discussed in Appendix 3.B.

Define the k x k~ selection matrix J~ such that z'J~ - z'~ and the k x l~ matrix

S~ such that z'S~ - s~ (j - 1, ..., 5) and z includes all k exogenous variables in the

model. F~om (3.30)-(3.34) we obtain the following relations bet.ween the reduced

form arameters ó and the structural arameters a a a a-(a a a)'1~ ) 1~ I, 2, 3, 4 41 r 42, ..., 47 r

~4t9~N1~N2~N3~~4~N4ti (~ - 1,...,7):
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bi - aióz f ~zbq ~- JiQi (3.35)

bz - Jz,Qz (3.36)

b3 - a3bz } J3F'3 (3.37)

7 q (3.38)l5q - ~. aqjbqtj f .ÍqN4~-1
bj - ajóz ~- JSQj j - 5, ..., 11 (3.39)

where ój is defined such that bjSj - b'j for j- 1, ..., 11. Denoting the estimate of bj
by dj and defining dj such that d'jSj - d'j, the system (3.35)-(3.39) can be rewritten
as follows:

(dz, dq, Ji)(ai, az, ~i)~ f wi - Di~i f wi

J2~2 ~ w2 - Dzwz ~W2

(dz, J3)(a3,N3)~ f 1U3 - D3Y'3 } W3

(ds dg, ..., dll, J4)(a4, N4), ~ 1Uq - Dq~q ~ Wq

(dz, Js)(arQj)~ ~ wj - Dj~j ~ wj j - 5, ..., 11

(3.40)
(3.41)
(3.42)
(3.43)
(3.44)

with

W3

W4

wj

(dl - bl) - al(dz - óz) - az(dq - óq)

(dz - óz)

(d3 - b3) - a3(d2 - b2)
7

(dq - óq) - ~j-1 a4j(dqi-j - bqtj)

(dj - ój) - a j(dz - b2) j - 5, ...,11

Next we apply LSE to each of the equations (3.40)-(3.44) to get preliminary ~-

consistent structural form estimates ~j~s. Using these estimates we can estimate

S2j - V[~wj], where V[.] indicates a variance-covariance matrix (for details, see

Lee, 1995). The estimate of S2j is denoted by Wj. The individual MDE ~ij for ~j is

~j - (~jWy 1 Dj)-1~jWj ldj

where the matrix Dj is obtained from the matrix Dj by deleting the zero rows. Sim-

ilarly Wj is obtained from Wj by deleting the zero rows and columns.

The individual MDE ~j are consistent, but we can obtain more efficient estimates
by considering the system MDE. Stacking equations ( 3.40) to (3.44) we get
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d - D~ ~- w (3.45)

where d - (di, ..., dii)~, D - diag(Di~ ..., ~ii)~ ~ - (~i~ ..., ~ii)~, and w - (c~i, ...,Wii)~

with w~S~ - c.i~. Because of possible correlatíons between the w~ it is more efiicient

to estimate (3.45) than (3.40)-(3.44) separately. The system MDE ~ can be obtained

as follows

~ - (D~W-'D)-'D~W-'d (3.46)

where W is the estimate of 52 - V[~W] and

N(~ -~) - N(0, (D'W-iD)-i). The results of (3.46) can be found in Table 3.4.

To test the restrictions between the reduced form parameters and the structural

parameters as defined in (3.35)-(3.39) we use the following test statistic for equation

7:

~1 - (di - D~~i)'(D'~Wj iD~)-i(d~ - D~~~) (3.47)

which is asymptotically X~ -~k.t9 ~ distributed with g~ the number of endogenous vari-

ables included on the right hand side of equation j. To test. the restrictions on the

reduced form parameters implied by (3.35)-(3.39) in all 11 equations jointly, the fol-

lowing test statistic is used:

~ - (d - D~)'(D'W-'D)-'(d - D~) (3.48)

which is asymptotically Xn -,n distributed with n-~~1 1 h and rn -~~I 1(k~ -4- g~ ).

3.5 Empirical results

In this section the results of the estimation of the 11 equations (3.25)-(3.29) are

presented. Table 3.4 gives the results of the system MDE estimator defined in (3.46).

The outcomes presented in Table 3.4 are pretty much according to expectation.

The presence of children has the usual negative impact on hours supplied by the

woman in the labor market. As noted before, the sample has been restricted to

cohabiting and legally married couples of which the man is working. It is interesting

to note the huge negative effect on female labor supply of being legally married. This

points at a different position for cohabiting women compared to married women. One
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interpretation is that cohabitation is a looser contract than marriage,'~ which makes
it more important for women to maintain their labor market experience (and hence

earnings capacity) in case the relationship with the partner would break up. The

significantly negative effect of unearned income on hours of work supplied by the

female confirms that leisure is a normal good.

The test for separability of housing consumption and female labor supply amounts

to a test of the significance of housing consumption in the labor supply equation. We
find that separability cannot be rejected. In addition, we notice that female labor

supply is significantly affected by the obligation ratio. The result of the positive and
significant effect of mortgage commitments on the hours the female works is in line

with our argument that the inclusion of the obligation ratio can be seen as a proxy
for the presence of liquidity constraints.l~ A Wald test for the joint significance of
the obligation ratio and its square yields a value of the Wald statistic equal to 86.6

rejecting the null of no influence of the obligation ratio on female labor supply.

The wage equation shows the usual positive effect of education on wages. The

negative and significant effect of female wages and of other total family income on the

choice to rent a house shows that families wit.h high total income will choose to buy

their home. This is as expected, among other things because of the advantages of tax
deductibility of mortgage interest payments for home-owners.

Regarding the production function transforming house characteristics in housing

consumption, we notice that housing consumption is higher when the house has more

rooms and housing consumption is lower for older houses, both effects are significant.
Further, having a detached house has a significant and positive effect on housing con-

sumption. The other characteristics are not significant. However, the test. statistic of
the Wa1d test for joint significance of all characteristics equals 69.1, which exceeds the

critical value of the chi-squared distribution with 7 degrees at any conventional signif-

icance level. This test indicates that the characteristics in the housing consumption
equatíons are jointly significant. One also observes what might be called an "adjust:

ment effect." The longer people live at the same address the lower is their housing

17For example, alimony payments aze much more likely after a break-up of a mazriage than after
termination of cohabitation.

~aAn alternative explanation would be that a high obligation ratio would indicate a low income,
and hence possibly low life-time income. If leisure is a normal good, this induces a higher labor
supply. Since many households with a high obligation ratio are at the begimung of the life cycle
(so that they may expect their income to rise in the future) we do not find this explanation very
plausible.
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Table 3.4: Results of the Minimum Distance Estimation

hours eq. wage eq. tenant eq. hous cons eq.
coef t-val coef t-val coef t: val coef t.-val

in (wage) 51.162 3.73 -1.231 -3.49
ln (hous cons) 12.635 1.56
number of rooms 1.444 2.16
building age -0.297 -2.98
detached 0.284 3.15
semi-detached -0.296 -1.26
corner 0.233 1.70
apartment 0.046 0.37
remaining 0.008 0.08
constant -121.52 -3.11 1.646 8.49 8.399 4.19 3.540 4.14
age head (~10) -3.196 -2.19
age head 2(~1,000) , 7.352 2.10
age head 3 (~10,000) -0.543 -1.99
otherinc. (~100) -1.495 -2.98 -0.124 -12.78
age (~10) -8.005 -0.72 0.369 3.80
age 2 (~1,000) -3.771 -0.28 -0.389 -3.19
married -13.018 -3.47 -0.362 -2.97
children aged 0-6 -13.233 -8.27
children aged 7-12 -6.605 -4.08
children aged ) 13 -2.544 -1.49
obligation ratio 11.309 1.18
obligation ratio 2 54.401 2.57
education level 2 -0.003 -0.12
education level 3 0.133 5.03
education level 4 0.305 8.02
unemployment rate -0.491 -0.95 0.005 0.98
~ years same addr. -0.009 -9.45
East 0.225 2.13
South 0.259 2.73
West 0.091 0.76
industrialized -0.025 -0.37
1 30PIo commuters 0.155 1.47
small towns 0.071 0.60
middle-sized towns 0.206 2.14
large towns 0.197 1.14
overid restr test: ?~ 9.82 (13 df) 0(0 df) 36.40 (5 df) 4.63 (7 df)
model: ~ : 73.21 (46 df)
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Table 3.4: cont'd, equations 5-6

ln (wage)
constant
other family income (~100)

age (~10)
age 2 (~1,000)
married

children aged 0-6
children aged 7-12
children aged ~ 13

age head (~10)
age head ~ (~1,000)
age head 3 (~10,000)

East
South
West

industrialized
) 30PIc commuters
small towns
middle-sized towns
large towns

overid restr test: -~

~ rooms building age
coef t-val coef t-val

0.141 2.63 -0.238 -0.94
1.046 3.59 4.625 3.31
0.012 7.73 -0.031 -4.39

-0.017 -0.24 0.067 0.19
0.060 0.68 -0.032 -0.08
0.030 1.29 -0.292 -2.69

0.049 8.20 0.036 1.09
0.040 5.96 0.019 0.52
0.041 6.06 0.040 1.35

-0.096 -0.47 -1.215 -1.22
0.328 0.68 4.082 1.77

-0.031 -0.81 -0.360 -2.03

-0.005 -0.36 -0.227 -3.03
-0.003 -0.21 -0.243 -3.37
-0.050 -3.48 -0.084 -1.16

-0.017 -1.28 -0.088 -1.25
-0.006 -0.38 -0.215 -2.74
-0.019 -1.21 -0.175 -2.19
-0.026 -1.83 0.027 0.34
-0.073 -4.77 0.216 2.79

2.06 (3 df) 5.74 (3 df)
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Table 3.4: cont'd, equations 7-11

detached semi-detached corner apartment remaining
coef t-val coef t-val coef t:val coef t-val coef t-val

0.817 1.96 0.821 1.98 -0.321 -0.82 -0.630 -1.04 0.366 0.36
-2.466 -0.87 -5.734 -2.09 2.256 0.85 7.407 2.31 -1.745 -0.33
0.052 4.53 0.026 2.85 -0.007 -0.57 -0.057 -3.19 -0.001 -0.02

0.579 0.93 -0.177 -0.31 -0.367 -0.63 -0.282 -0.39 -1.033 -0.81
-0.593 -0.79 0.254 0.36 0.615 0.84 -0.060 -0.07 1.300 0.86
-0.020 -0.11 0.288 1.50 0.727 1.77 -0.433 -2.62 -0.278 -0.62

-0.059 -1.22 -0.045 -0.85 0.050 0.99 -0.190 -2.42 0.078 0.64
-0.118 -2.00 0.006 0.12 -0.024 -0.42 -0.215 -2.07 0.069 0.56
-0.165 -3.01 -0.028 -0.51 -0.020 -0.38 -0.176 -1.82 0.110 0.85

-1.201 -0.59 1.854 0.92 -1.802 -0.92 -4.612 -1.89 0.796 0.21
3.223 0.68 -3.946 -0.83 5.079 1.06 10.747 1.78 -1.971 -0.24

-0.250 -0.68 0.268 0.74 -0.469 1.23 -0.774 -1.59 0.168 0.28

-0.445 -3.48 0.155 1.29 0.086 0.70 -0.276 -1.03 0.069 0.26
-0.390 -3.22 0.190 1.61 -0.033 0.26 -0.310 -1.17 -0.080 -0.27
-0.825 -6.76 -0.775 -6.04 0.165 1.43 0.794 3.28 0.051 0.17

-0.167 -1.49 -0.066 -0.55 -0.027 -0.22 0.256 0.99 -0.290 -1.30
-0.726 -4.97 -0.072 -0.51 0.017 0.13 0.133 1.81 -0.170 -0.60
-0.735 -5.31 -0.086 -0.64 0.185 1.42 1.415 2.62 -0.408 -1.49
-0.863 6.17 0.154 -1.71 -0.226 -1.71 -1.709 3.27 -0.142 -0.45
-1.007 -6.39 0.634 -4.23 -0.280 -2.08 -2.084 6.79 -1.289 -1.97

2.97 (3 df) 0.60 (3 df) 5.83 (3 df) 6.22 (3 df) 1.26 (3df)
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consumption. Conceivably, these households' consumption still reflects past (mostly
lower) income. The regional dummies confirm the generally lower house prices and

rents in the northern region (the reference category).

The remaining columns of Table 3.4 give the results of the instrument equations

for the characteristics of the house. Finally, the last two rows of the table give the

results of the tests (3.47) and (3.48) for overidentifying restrictions. A high value of

the test statistic indicates that the restrictions in (3.35)-(3.39) are not valid. The test

for the restrictions in all 11 equations jointly indicates that these restrictions have to

be rejected. This is likely due to the rejection of the overidentifying restrictions in the

tenant equation." Apparently this equation is specified somewhat too tightly. For

all other equations the restrictions formulated in (3.35)-(3.39) cannot be rejected at

a 501o significance level.

3.6 Conclusions

This chapter is a first attempt to investigate the relation between housing consump-

tion and female labor supply using Dutch data. We have restricted our analysis to

married and cohabiting couples of which the male partner has a job. We have de-
rived a life cycle consistent model in which housing consumption and labor supply is

jointly determined. To test for separability of female labor supply and housing con-
sumption, we have considered the female labor supply function conditional on housing

consumption. Furthermore, we have paid special attention to the influence of liquidity
constraints on the labor supply of women. For that we have included the obligation

ratio (the sum of interest payments and redemption to total other family income,
exclusive of female earnings and capital income) in the female labor supply function

to approximate the presence of binding liquidity constraints. To estimate the model

we have made use of a two-step procedure. In the first step we have estimated the re-
duced form parameters and in the second step we used minimum distance estimation

to obtain estimates of the structural parameters.

Housing consumption turned out to be insignificant in the labor supply function,

indicating that separability between female labor supply and housing consumption

cannot be rejected. The empirical results showed also that the obligation ratio has
a large positive effect on the number of hours supplied by the woman, indicating the

19The critical value at a 95q significance level equals 11.1.
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presence of liquidity constraints. Moreover the positive effect of t.he obligation ratio
is much larger than the negative effect of young children on female labor supply.

Housing consumption has been modelled a.5 a scalar variable "produced" by a
production process where house characteristics are inputs. Alternatively, one could
set. up a model where the house characteristics enter the utility function directly and
an equation like (3.13) would be interpreted as hedonic price relation. In the budget
constraint (3.4) the term p'bT6T is then replaced by qr. It turns out that for the
econometric model this alternative interpretation does not make a difference.

Probably the most restrictive assumption in this chapter is the exogeneity a,5-
sumption of the obligation ratio. On the one hand housing consurnption is treated
endogenously, while on the other hand the obligation ratio is not. It would be de-

sirable to instrument this variable as well. Unfortunately, we face the very common
problem of an insufficient number of proper instruments. However, the data on peo-
ple's income expectations and people's opinions of different financial situations might
be useful to instrument the obligation ratio. Our results showed that this was not

the case. Another idea is to use the panel structure of the data set. Such an analysis
requires a new approach to this chapter. Therefore the issue of instrumenting the

obligation ratio is left for future research.

The results we have presented in this chapter rely on a cross-section of households.
As we have mentioned, prospective home-owners will generally be constrained in the
year of purchase only. To analyze the effect of a mortgage qualification constraint
that households can borrow about 3 times their gross yearly income, panel data are
needed. A natural extension of this study is to develop a dynamic model in which
such a constraint can be taken into account. Further, a dynamic model can be used
to investigate possible changes in occupat.ional choice of the wife due to the plans
of households to buy a house. Another important aspect is to check the causality
between mortgage commitments and female labor supply. The results in this chapter
showed that high mortgage commitments have a positive effect on the labor supply
of women. This relation could also be reversed: dci households choose to have a high
mortgage commitment, because the wife has a preference for supplying a high level of
labor? In the next chapter we will develop a dynamic model of female labor supply
and tenure choice in which a mortgage qualification constraint and transaction costs
are taken into account explicitly.
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3.A Appendix: Definition of the variables

All information is talcen from the October 1989 wave, unless mentioned differently.

age: This is the age of the head of the household or of the partner on October 1,

1989.

education level: Information on the highest attained education level according

to a three digit level (SOI-code, see Statistics Netherlands). We distinguish 4 levels:

level 1: primary school (6 years); level 2: secondary school first level (3-4 years) or low

vocational (4 years); level3: secondary school second level (2-3 years) or intermediate

vocational (4 years); level 4: high vocational (4 years) or university degree (4 years).

employed: A dummy variable. All individuals who work at least 1 hour per

week in a paid job are considered to be employed. Holiday jobs, being in the military

service, incidental short-term jobs, and working while receiving an unemployment

benefit are not regarded as employment.

number of hours: The number of hours the woman works per week. Respondents

are asked to fill in the total number of hours they work in general. This may be in

one job or in several jobs.

earnings: The amount the woman earns per week. The questionnaire asks

whether one receives a regular salary. The amount reported is after tax.

other family income: Respondents fill in several questions concerning sources of

income. In the definition of total family income, we have summed all reported income

components (after tax), except for the earnings of the woman and capital income.

We have excluded capital income from this definition because it might be endogenous

with respect to the family's tenure choice.

hourly wage: We have computed the hourly after-tax wage as the amount of

earnings per week divided by the number of hours worked per week.

married: A dummy variable. The questionnaire asks for the marital status:

married (including separated), divorced, widowed, never married.

cohabit: A dummy variable. A woman is cohabiting if she has never been married

and is the permanent partner of the head of household. Because we include couples

only, a woman is or the spouse or the permanent partner of the head of household.

number of children: The age of each child in the household is reported. We

distinguish 3 age groups: children aged under 7, children aged between 7 and 12, and

children aged 13 and older.

region: Statistics Netherlands does not provide any information on region in
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the October 1989 wave. We have merged the October 1989 wave with the April 1989
wave, because the April wave does give detailed information on region. We distinguish
between 4 regions. Region North consists of the provinces Groningen, Friesland, and

Drenthe. Region East consists of the provinces Overijssel, Gelderland, and Flevoland.
Region South consists of the provinces Zeeland, Noord-Brabant, and Limburg. Region
West consists of the provinces Noord-Holland, Zuid-Holland, and Utrecht.

grade of urbanization: We distinguish: rural municipalities, industrialized mu-

nicipalities with less that 20,000 inhabitants, municipalities with more than 3007'o com-

muters, small towns having 2,000 to 30,000 inhabitants, middle-sized towns having

30,000 to 100,000 inhabitants, and large towns having more than 100,000 inhabitants.

This information is also taken from the April 1989 wave.

regional unemployment rate: The female unemployment rate in the 12 provinces.

The following variables are based on the information provided by the head of house-
hold.

tenure choice: A distinction is made between home-owners with a mortgage,

home-owners without a mortgage, and tenants. The group of tenants includes sub-

tenants, but excludes households that live in a dwelling for free.

number of rooms in the accommodation: A kitchen, a bathroom, an open

attic (thus without a door or a window), a hall or a corridor are not included in the

number of rooms.

age of the accommodation: Constructed from the information on the year the

dwelling has been build.

type of house: The questionnaire lists 10 possibilities. (1) single-family house,
detached; (2) single family house, semi-detached; (3) single-family house, end terrace

house (corner of row of houses); (4) single-family house, terrace house (row house);
(5) apartment, (upstairs or ground-floor) flat; (6) room(s) or apartment with private

facilities (toilet, shower, kitchen); (7) room(s) or apartment, with no private facilities;
(8) houseboat; (9) caravan, shed, summerhouse, (house)trailer; (10) other. We have

grouped (6) to (10) in one remaining category.
the number of years at the same address: Using information on the reported

year and month the head of household moved to the current accommodation. Cases

in which the number of years at the current. address exceeded the age of the head of
household are deleted.

rent: Tenants are asked for the amount of rent (per week or per month). This
amount might include the charges for services, for a possible antenna syst.em, for gas,
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for electricity, for water, and for heating. Low income families are entitled to a rent

allowance and often this allowance is already deducted from the rent. The follow-up

questions are concerned with these separate issues. However, no separate questions

are included for the charges of services and a central antenna system. Respondents fill

in the amount of the charges and the amount of a possible rent subsidy. Further, they

provide the information whether or not the charges and a rent subsidy are included

in the rent. The definition of the rent used in this chapter is the rent per week,

exclusive of the housing costs, but inclusive a possible rent subsidy, services, and

antenna system.

value of the house: This is the self-reported value of the house and taken from
the April 1989 wave. Therefore we do not have a measure for the value of the house

for households that have moved between April and October 1989. The May 1990 wave

is used to impute these missing values. The reported May 1990 values are corrected

with a house price index.
mortgage debt: This is the amount of mortgage debt outstanding on October

1, 1989.

mortgage costs: This includes the amount of interest paid on the mortgage, the

redemption, and a premium in case of a mortgage based on a life-insurance. The head

of household is asked to report. the total sum of interest payments plus the redemption.

In the follow-up question the hea.d is asked for the amount of interest only. Persons

who do not know this amount are asked for the interest rate. For these households,

the computation of the total amount of interest is based on the assumption of an

annuity mortgage. Household having a mortgage based on a life-insurance do not

redeem, but pay a life-insurance premium. Because the October 1989 wave does not

provide information on life-insurances, this information is taken from the April 1989

wave.

obligation ratio: This is the ratio of the mortgage costs to other family income.

For both tenants and home-owners without a mortgage this variable equals zero.

Table 3.5 gives the means and standard deviations of the variables used in econometric

analysis.
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Table 3.5: Summary statistics of variables used in the econometric model

Variable Mean S.D.

age of head of household 39.29 9.25

female characteristics:
age 37.01 9.36
primary school 0.18 0.38
secondary school first level or low vocational 0.32 0.47
secondary school second level or intermediate vocational 0.37 0.48
high vocational or university degree 0.13 0.33
working 0.44 0.49
hourly a.fter-tax wage} ` 13.42 7.05
number of hours worked per weekt 23.88 11.95
regional unemployment rate (in ~o) 5.48 1.52

family characteristics:
being married 0.93 0.26
number of children aged 0-6~~ 1.53 0.64
number of children aged 7-12~~ 1.40 0.57
number of children aged 13 and older" 1.52 0.66
total after-tax family income't 40958 17987
number of years the family lives at the same address 8.72 8.17

home-owner with a mortgage 0.63 0.48
home-owner without a mortgage 0.04 0.19
tenant 0.33 0.47
obligation ratio (home-owners with a mortgage only)t 0.22 0.11
Rent per year (tenants only) 6063 1964

fConditional on working
'In Dutch Guilders
"Conditional on having children in that age class
tExclusive of female's earnings and capital income
tThe sum of the mortgage interest payments and redemption to total
other family income (exclusive of the woman's earnings and capital income)
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Table 3.5: cont'd

Variable Mean S.D.

hovsing characteristics:
number of rooms in the house 4.61 0.96
building age of the house 26.84 23.51

detached house 0.15 0.36
semi-detached house 0.16 0.37
corner house 0.18 0.38
terraced house 0.39 0.49
apartment~flat 0.10 0.30
remaining category 0.02 0.15

regional characteristics:
North 0.12 0.32
East 0.23 0.42
South 0.26 0.44
West 0.40 0.49

rural municipality 0.13 0.34
industrialized municipality less than 20,000 inhabitants 0.25 0.43
municipality with more than 3007o commuters 0.16 0.37
small towns: 2,000-30,000 inhabitants 0.13 0.34
middle-sized towns: 30,000-100,000 inhabitants 0.16 0.37
large towns: 100,000 inhabitants or more 0.17 0.38
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3.B Appendix: Reduced form estimation results

The results of the reduced form estimation of equations (3.30)-(3.34) are presented

in a number of tables. Equations (3.30) and (3.31) are estimated simultaneously by

MLE. The results are found in Table 3.6. The tenure choice and housing consumption

equation are jointly estimated by MLE and the results are presented in Table 3.7.

Next the results of the reduced form estimation of the housing characteristics are

presented. Table 3.8 gives t,he results of the OLS regressions and the results of the

probit estimations. The last, row of Tables 3.6 and 3.7 gives the test statistic for the

null that all parameters are equal to zero. For both models in Tables 3.6 and 3.7

we can conclude that the parameters are jointly significant different from zero. The

last two rows of Table 3.8 indicate that the parameters associatecl with the variables

instrumenting the remaining category are not jointly significant from zero. The tests

for the other equations all give significant outcomes.
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Table 3.6: Reduced form estimation result.s:
hours equation and wage equation

hours eq. wage eq.
coef t-val coef t: val

constant 84.450 1.98 1.726 8.22
other family income (~100) -1.195 -6.82
age (~10) 11.472 1.30 0.348 3.32
age squared (~1,000) -24.113 -2.17 -0.368 -2.77

married -8.124 -3.52
children aged 0-6 -13.251 -13.86
children aged 7-12 -6.504 -6.95
children aged ~13 -2.222 -2.42

obligation ratio 12.700 1.29
obligation rate squared 52.364 2.41

education level 2 0.151 0.09 -0.059 -1.41
education level 3 7.251 4.38 0.045 1.11
education level 4 14.591 6.91 0.245 5.00
unemployment rate 0.389 0.92 0.009 1.18

age head (~10) -59.848 -1.79
age head ~ (~1,000) 147.004 1.79
age head 3 (~10,000) -11.710 -1.76

East 3.041 1.36
South 3.548 1.63
West 6.707 3.24

industrialized -1.229 -0.61
130Q1o commuters - 0.546 -0.25
small towns - 0.044 -0.02
middle-sized towns 0.741 0.35
large towns 1.715 0.81

years at the same address -0.079 -0.92

correlation coefficient -0.153 -2.77
likelihood function: -4642
likelihood ratio test. statistic: X(32) - 857 : p~ X- 0.0
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Table 3.7: Reduced form estimation results:
tenant equation and housing consumption equation

constant
other family income (~100)
age (~10)
age 2 (~1,000)

married
children aged 0-6
children aged 7-12
children aged ~ 13

education level 2
education level 3
education level 4
unemployment rate

age head (~10)
age head ~ (~1,000)
age head 3 (~10,000)

East
South
West

industrialized
]30`7o commuters
small towns
middle-sized towns
large towns

years at the same address

correlation coefficient
likelihood function: -1270

tenant eq. housing cons eq.
coef t-val coef t-val

6.723 3.30 5.204 4.08
-0.122 -10.30 0.029 1.10
-0.145 -0.30 0.157 0.79
0.178 0.29 -0.096 -0.37

-0.355 -2.76 0.034 0.39
0.068 3.21

-0.008 -0.34
-0.024 -0.94

-0.134 -1.48 0.041 0.92
-0.554 -6.12 0.104 0.90
-0.487 -3.85 0.108 0.97
0.009 0.42 -0.006 -0.71

-3.671 -2.35 -0.841 -0.91
8.082 2.18 1.938 0.90

-0.584 -2.01 -0.147 -0.88

0.074 1.25
0.100 1.65
0.031 0.58

-0.025 -0.41
0.049 0.75

-0.012 -0.17
-0.067 -1.17
-0.121 -2.08

-0.009 -8.54

0.206 0.25

81

likelihood ratio test stati~ctic: X(35) - 408 : P] X- 0.0
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Table 3.8: Reduced form estimation results:
characteristic equations

~ rooms building age
coef t-val coef t-val

constant 1.106 4.00 4.900 3.59
other family income (~100) 0.012 8.93 -0.029 -4.30
age (~10) 0.062 0.93 -0.113 -0.34
age 2 (~1,000) -0.037 -0.44 0.150 0.36

married 0.036 1.85 -0.280 -2.96
children aged 0-6 0.047 7.40 0.037 1.16
children aged 7-12 0.040 5.75 0.032 0.94
children aged ~13 0.042 6.13 0.045 1.34

education level 2 0.000 0.01 -0.070 -1.11
education level 3 0.022 1.73 -0.163 -2.60
education level 4 0.047 2.86 -0.125 -1.55
unemployment rate -0.001 -0.49 -0.010 -0.67

age head (~10) 0.009 0.04 -1.541 -1.47
age head 2(~1,000) 0.053 0.11 4.874 1.96
age head 3 (~10,000) -0.006 -0.17 -0.421 -2.17

East -0.001 -0.09 -0.184 -2.31
South -0.001 -0.08 -0.223 -2.84
West -0.051 -3.38 -0.049 -0.65

industrialized - 0.015 -1.00 -0.082 -1.09
13001o commuters - 0.002 - 0.11 -0.174 -2.10
small towns - 0.015 -0.89 -0.135 -1.61
middle-sized towns - 0.026 -1.63 0.042 0.52
large towns -0.074 -4.47 0.269 3.30

Adj- R2 - 0.23 Adj- R2 - 0.09
F(22,1878) - 26.4 F(22, 1878) - 9.6

p1F-0.0 p)F-0.0
OLS estimation results
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Table 3.8 cont'd.

detached semi-detached corner flat remaining
coef t-val coef t; val coef t-val coef t-val coef t,val

-2.611 -0.96 -3.177
0.053 4.65 0.026
0.915 1.46 0.012

-1.085 -1.43 0.128

-0.001 -0.01 0.207
-0.083 -1.44 -0.020
-0.133 -2.13 0.036
-0.152 -2.62 -0.048

0.078 0.66 -0.024
0.200 1.72 0.054
0.309 2.13 0.282

-0.019 -0.85 -0.008

-1.20 1.128 0.47 6.470 2.17 -1.784 -0.46
2.45 -0.007 -0.64 -0.055 -2.72 0.000 0.02
0.02 -0.462 -0.84 -0.289 -0.42 -1.366 -1.45
0.17 0.700 1.01 -0.133 -0.15 1.568 1.36

1.07 0.305 1.85 -0.412 -2.52 -0.211 -0.70
-0.35 0.033 0.65 -0.195 -2.45 0.103 1.05
0.62 -0.043 -0.77 -0.227 -2.37 0.093 0.87

-0.84 0.002 0.03 -0.078 -0.87 0.179 1.89

-0.21 0.254 2.39 -0.214 -1.58 0.119 0.56
0.49 0.236 2.24 -0.410 -3.01 0.229 1.11
2.07 0.125 0.92 -0.421 -2.33 0.246 0.95

-0.34 0.003 0.15 -0.003 -0.05 0.035 0.80

-0.085 -0.04 1.065 0.52 -1.445 -0.79 -4.641 -2.01 1.383 0.48
0.548 0.12 -1.866 -0.39 4.031 0.92 10.253 1.79 -2.730 -0.42

-0.028 -0.08 0.090 0.24 -0.372 -1.07 -0.696 -1.50 0.201 0.41

-0.400 -3.12 0.229 1.82 -0.002 -0.02 -0.212 -0.83 0.081 0.35
-0.329 -2.67 0.232 1.87 -0.095 -0.75 -0.177 -0.70 -0.102 -0.43
-0.786 -6.34 -0.725 -5.50 0.088 0.74 0.890 3.88 0.052 0.23

-0.156 -1.37 -0.052 -0.43 -0.051 -0.43 0.152
-0.689 -4.74 -0.045 -0.31 0.026 0.20 0.424
-0.707 -4.90 -0.072 -0.52 0.156 1.21 0.544
-0.851 -6.04 -0.174 -1.30 -0.238 -1.82 0.754
-1.010 -6.42 -0.618 -4.01 -0.268 -2.01 1.496

0.59 -0.264 -1.29
1.75 -0.133 -0.60
2.15 -0.388 -1.54
3.18 -0.119 -0.56
6.57 -1.029 -2.72

LogL - -680 LogL - -749 LogL - -869 LogL - -412 LogL - -195
X(22) - 247 X(22) - 184 X(22) - 39 X(22) - 428 X(22) - 28
P1X-0.0 P]X-0.0 p1X-0.02 p1X-0.0 P~X-0.17

Probit estimation results
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Chapter 4

A dynamic model of female labor

supply and housing demand

4.1 Introduction

The few studies that have investigated the relationship between housing consumption

and female labor supply rely on a cross-section of households that bought their home

at some point in the past. In these studies the value of the home owned and the

choice whether or not to have a mortgage, and how high, is taken as given. The most

natural extension of these studies is to use panel data. Using such data, attention can

be paid to working decisions in the period before the year of purchase and after the

purchase. As far as we know, no other study has paid attention to dynamic aspects

of female labor supply and housing decisions.

In this chapter we present further results of the analysis of the relationship be-

tween housing consumption and female labor supply using the longitudinal aspect. of

the Dutch Socio-Economic Panel. In the Netherlands a down payment is not manda-

tory, but prospective home-owners face transaction costs when buying a house. These

costs are about 10010 of the value of the house purchased and may play a major role in

the decision to buy a home. Venti and Wise (1984) and Zorn (1993) show that trans-

action costs are indeed important. for the move to an owner-occupied home. The high

transaction costs of buying a house may also induce women to work more and save

in years preceding the home purchase. Beside transaction costs, prospective home-

owners face a mortgage qualification constraint depending on the income in the year

of purchase. Prior to 1992, only the labor income of the head of the household was
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taken into account in determining one's eligibility for a mortgage. In 1992 mortgagors
have changed their policy in this matter. The labor income of the spouse can now

aLso be taken into account (partly or fully). As mortgage contracts typically cover a

long time span of 25 or 30 years, and incomes typically increase over time, prospec-

tive home-owners will primarily be constrained in the period right after the purchase.

Furthermore, the maximum amount a household can borrow to finance the purchase

of a house depends on the mortgage interest rate: a lower interest rate implies that a

higher amount can be borrowed.l Recently, it has become very attractive for house-

holds to take out a mortgage, because the mortgage interest rate has dropped to less

than 6~Io in 1996 (Statistics Netherlands, 1997). The age of the head of the house-

hold is not important for the maximum amount of the mortgage but for the type of

mortgage.

In the Netherlands nearly all home purchases are financed with a mortgage. Be-

cause male labor supply is fairly inelastic we will examine various aspects of the

interaction between home-ownership (and thus mortgages) and female labor supply.

Firstly, women may work to increase total family income, in particular to relax the

family's borrowing constraint. As we have discussed in Chapter 3, a general earnings

related borrowing constraint is more likely to be binding in cases where the household

has high mortgage commitments. Secondly, after the policy change in 1992 women

may work to obtain a higher mortgage which will possibly enable them to buy the

house they like most which would have been impossible with a mortgage based on

one income only. But a mortgage based on two incomes, however, will cause women

to keep working after the home purchase. A third aspect which might be important

is the postponement of a home purchase, because wages are assumed to depend on

experience, women may keep working to obtain a higher level of income in the future.

An expected higher level of income of both spouses will enable the household to buy a

t Using a rule of thumb to determine the amount one can borrow: with an interest rate of 10.5010
and amount of 2.5 times before tax yearly income can be borrowed and with an interest rate of 8.5P1o
this amount is around 3 times before tax annual income. Some mortgagors are willing to lend an
amount up to 4 times before tax annual income. With the conclusion of the mortgage contract, a
certain interest rate will be agreed upon: the period of the interest rate is fixed. The two extreme
cases are `per day flexible' and `fixed for 30 years'. Flexible means that the interest rate is adjusted
each day to the day-to-day interest rate. The development of the nominal mortgage interest rate in
the last few decades is given in the following table.

1970 1974 1978 1981 1955 1988 1991 1994
9.5P1o 12.OPlo S.O~o 12.201'0 7.5010 7.4P1o 9.6Q1o 6.1P1o
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more expensive house in the future. Further, the transaction costs may cause women

to work in the years preceding the home purchase. The emphasis of this chapter is

on the effect of the policy change on female labor supply and home-ownership. A

simulation exercise is carried out to look at the effect of this policy change.

In this chapter we will set up a discrete dynamic programming (DP) model with

employment and home-ownership as control variables. To take into account that

households have to meet a mortgage qualification constraint we will distinguish be-

tween the ownership of homes in 3 price ranges. The choice set of homes will therefore

differ between households. The role of savings will not be examined explicitly, but

we will devote some words on savings in relation to the purchase of a house. Rust

(1987, 1994) and Rust and Phelan (1997) have paid considerable attention to the es-

timation of discrete dynamic programming models and we will follow their approach

in estimating our DP model. After this introduction, we will describe our dynamic

model. Special attention will be paid to the wage equations, the mortgage qualifica-

tion constraint, and the housing costs, because they play a major role in the decision

process. In contrast with Chapter 3, an earnings related borrowing constraint will not

be discussed in this chapter. This section also provides the derivation of the likelihood

function using the assumptions in Rust (1994). For the estimation of the model we

use nine waves (1987 to 1995) of the Dutch Socio-Economic Panel. Section 4.3 gives a

description of t.his survey and some stunmary statistics of the data. Furthermore, the

estimation results of two reduced form models examining the relation between female

employment and tenure choice are presented. The estimation results of the DP model

and the model's explanatory power are discussed in Section 4.4. Three simulation

exercises with respect to the mortgage qualification constraint, to the transaction

costs, and to the deductibility of the mortgage interest payments are performed in

this section. A summary and concluding remarks are provided in the final section.

4.2 The model

4.2.1 A general description

In this section we present a discrete dynamic programming (DP) model of housing

tenure choice and female employment. Because the emphasis is on the labor supply

decision of the woman in the household, we have restricted our sample to married

and cohabiting couples of which the man is working, either part-time or full-time.
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Therefore we do not have to model the employment decision of the man or the marital
decision explicitly.2 In addition, we have selected couples who rented their house in
the first year of observation. Furthermore, we do not allow for moves from an owner-
occupied home to a rented home.3 Therefore, the emphasis of this chapter is on first
time home-buyers.

Households face transaction costs when buying a house, being a percentage of the

value of the house purchased. In the Netherlands this percentage ranges from about
8010 of the value of a new house to about 12~10 of the value of an existing house. There-

fore, a house is only worth buying when the planned length of tenure is sufficiently
long since transaction costs are distributed over a longer housing spell. Henderson and

Ioannides (1989) estimate a model where quantity of housing demanded and expected
duration are correlated.

In most cases the decision to buy a house also implies the decision to take a mort,

gage.`~ In the Netherlands, down payments are not mandatory. Prospective home-
owners have to meet a mortgage qualification constraint on the amount of mortgage

they can take out. King (1980) takes into account the rationing in the UK housing

market by incorporating this in the choice of owner-occupied and rental accommoda-
tion. He assumes the rationing probabilities in the tenure admission to be equal for

all households. In this respect, Henderson and Ioannides (1986) extend King's study

(using US data) by recognizing that households may be excluded from the housing

market because mortgagors might infer a high risk on the basis of age, sex, low ed-

ucation or low current income of the applicant. In principle each household in the

Netherlands can borrow money to finance the purchase of a house.`' The maximum

possible amount is usually about 3 times before tax yearly income of the head of the

household. Because we will look at couples within which the husband has a paid

job, every couple (independent of personal characteristics) has the possibility to buy
a house or an apartment in each period when currently being a tenant. However,

the choice set of houses differs between households because the price of a house can

be too high so that a household is not able to meet the mortgage qualification con-

straint. Therefore we distinguish 3 choice sets of houses depending on the housing

2Van der Klaauw (1996) models the marital decision in a behavioral model explicitly.
3Because we have selected households who rent in the first period, only four households aze deleted

from the analysis as a consequence of this restriction.
4In our sample 98010.
SHowever, mortgage loans are often refused to individuaLs without a permanent employment

contract.
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price range.~ For 1988, price range 1: houses worth less than Dfl. 130,000; price range

2: houses worth between Dfl. 130,000 and Dfl. 160,000; price range 3: houses worth

Dfl. 160,000 or more. These ranges for the other years are adjusted by the housing

price index of each year in our sample. In this way, the type of house in each category

remains the same over the years. Appendix 4.A gives a description of how the limits of
the ranges are determined. As of 1992 it is possible to take into account the earnings

of the wife to determine the maximum possible mortgage for the purchase of a house.

For many families the extra income of the wife enables them to enlarge the choice set

and possibly to buy the house they like most (see Statistics Netherlands, 1997).

The decision of household i(i - 1, -.., N) is assumed to emanate from maximiza-

tion of its expected discounted utility

T

d~Ee ~,QT-`U(czT, dtr, SiT) (4.1)
T-i

where E is the expectation operator, T is the planning horizon,7 and ~3 represents the

subjective discount factor which is assumed to be constant over time and the same for

all households. Furthermore, U is the instantaneous utility function over states and

decisions, where c~T is non-housing consumption,s dzT is the vector of control variables

and S2T is the vector of state variables.

In the sequel, the subscript i is used to index the household and t the time period.
The vector of control variables in this problem is two-dimensional dze -(e;c, ozc) and
defined as follows. e;c denotes female employment and there are 2 choices, not em-

ployed (ezt - 0) and employed (e2c - 1). We do not distinguish between part-time em-
ployment and full-time employment and also not between involuntary unemployment
and non-participation. The second control variable, o;t, denotes home-ownership.
There are 4 possible choices: tenant; owner of a house in price range 1; owner in
range 2; owner in range 3. For notational convenience we define ok,tt - 1 if the house-
hold owns a house in price range k(k - 1, 2, 3), and 0 otherwise. We do not make

~The housing price is a continuous variable and can therefore not be included as a variable in the
DP model. The choice for three price ranges is not completely arbitrary. Initially we started with
six ranges, but the number of transitions is too few for making such a distinction and the differences
between some categories were quite small. We have tried four ranges as well, but again we did not
have enough transitions for estimation of the DP model. We believe that at most three ranges can
be handled.

~In the estimation, the planning horizon will be 45 years minus the age of the woman at time t.
aWe do not maximize with respect to non-housing consumption, because it will be substituted

away. The details of non-housing consumption are discussed further on in this section.
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a distinction between the public rental housing sector and the private rental housing

sector.~ Since we do not allow for transitions from owner-occupied housing to rental

housing, home-owners have to make one decision only, whether the wife will work or

not, so d;~ -{(eit - 0), (eit - 1)}.

Following Rust (1987,1994), the vector of state variables St - (st, rlt) at the begin-

ning of period t is decomposed into st, a vector of state variables observed by both the

household and the econometrician and into r)~, observed by the household only. The

vector of observed state variables, st, includes labor income, age, education level, job

tenure, and the number of children. The only uncertainty in our model is the fact that

a couple without children in period t does not know whet.her they will have a child in

period t-~ 1. The expectation operator is thus with respect to the state variable the

presence of a child. The probability of having a child in the next period is assumed

to depend on the woman's personal characteristics, described in Appendix 4.A. The

unobserved state vector g~ has as many component.s as the number of feasible actions

in the household's state-dependent choice set, Di~. This choice set is determined by

the maximum amount the household is able to borrow to finance the purchase of a

house in one of the three price ranges. This maximum amount Mmax,it is defined as

follows

Mmax,it - g (i~,Cm,,it ~ i71.Cf,itD92) (4.2)

where g is set equal to 3, inc,,,,zt (in,c~,it) is male (female) before tax yearly income,

and D92 equals 1 for the years 1992 and later and equals 0 otherwise. Recall that 1992

was the year of the change in policy regarding mortgage qualification. The mortgage

qualification constraint should be seen as the constraint that households cannot bor-

row more money than Mmax,it and therefore such a constraint is only relevant until

the moment of purchase. With 3 housing price ranges, a maximum of 8 alternatives

can be distinguished.lo For illustration, tenants who are able to borrow the amount

of Mmax- lOO,000 have the choice between the 4 alternatives j-1 to 4. On the other

hand rich tenants being able to borrow an amount of at least Mm~- 400,000 can

choose between all 8 alternatives.

~In general, rents in the private housing sector are higher.
loThe alternatives are: j-1: non working and renting; j-2: working and renting; j-3: non

wor;cing and owning a house in price range 1; j-4: working and owning a house in price range 1;
j-5: non working and owning a house in price range 2; j-6: working and owning a house in price
range 2; j-7: non working and owning a house in price range 3; j-8: working and owning a house
in price range 3.
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The utility function U is specified as follows:

3
U(Cit, dit, sit) - ao~it ~ al,iteit ~ ~k-1(altk~k,it ~ a5eit~k,it) ~ ~j,it (4.3)

where ~j,it is the alternative specific error term ( the unobserved state variable) with j

the index for the alternative. In principle, all parameters in the utility function may

depend on personal characteristics or on many state variables, but the interpretation

of the parameters will be quite difficult. Therefore we consider a simple specification,

we assume the parameter cr1,2t to depend on the presence of a child in the household:

al,it - alo ~ a11Kit

where Kit denotes the presence of a child under 18 in the household." The disutility

of working is expected to be much larger when children are present (cxll G 0), see e.g.

Mroz (1987). The coefficient ao is normalized to 1.
Without savings, the household faces the following budget constraint in period t

when it solves the choice decision in (4.1)

cit - jf,iteit f I~,it - HCit (4.4)

with If,it (h~„it) the earnings of the woman ( man) in period t and HCit denotes the

costs of housing in period t. In the next two sub-sections, we will elaborate on the

budget constraint (4.4).

4.2.2 Wage equations

In this section we describe the male and female wage equation. It is assumed that the

household makes decisions based on expected earnings. Suppose we have a couple of

which the woman is 25 years old. In the DP model this woman has to make -each
period until she reaches age T- the decision to work or not, based on each period's

expected earnings. Besides this decision she (the household) also has to decide upon
buying a house and in which price range. The household will be constrained by

income in the decision of the value of the house. Recall that the size of earnings are
important for meeting the mortgage qualification constraint. So the couple has to

weigh the advantages and disadvantages of owning and working in each future period.

"Because the emphasis in this chapter is on the joint decision of female employment and tenure
choice, and to keep the problem tractable, we assume the outcomes of fertility decisions to be
exogenous taste shifters. Kalwij (1999) estimates various models of the joint decision of fertility and
female employment.
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Because the mortgage qualification constraint depends on income, it is not only very

important that the wage equations fit the data well, but also that the expected wages

in each future period until the woman reaches age T are meaningful and reliable.

Male wage equation

For the men we have estimated a wage equation with individual fixed effects. Male

wages are modelled as a function of the man's age (A~,~t) and his lughest attained

level j(j - 2, 3) of education (E~„~,i). Further we have included a dummy (D90) which

equals 1 for 1990 and later years and 0 otherwise. The inclusion of this dummy is

necessary because there have been changes in the questionnaire. Firstly, it asks for

gross earnings instead of net earnings. In Appendix 4.A we give a detailed description

of how we derive net earnings from gross earnings. Secondly, instead of the actual

hours worked, the number of hours according to the contract are given. Furthermore,

in 1990 the individual income tax system has changed, the so called Wet van Oort.

The male wage equation is specified as follows

4
log w.~n.,tt - ati ~- ~~ 1 ~jA~in,,ic ~ ,~sA,n.,ícE2.m„i ~- ~sAna,itEa,n,i ~ ,Q7Dso ~ El,it(4.5)

where log w,,,,ie is the log of the male's hourly net. wage, ai is the individual fixed effect,

and el,it is an unobserved i.i.d. random variable with expectation zero and variance

~é The advantages of estimating a fixed effect wage equation is that we use the panel

feature of the data and the individual effect may be correlated with the observed

variables. Suppose we observe two men with the same characteristics, but one has a

high wage, because he is a hard worker and the other has a low wage because he is

not. This difference in level will be taken into account in the fixed effect estimation.

Note that we have included working men only in our sample. Therefore we do not.

have to model the decision to work. In the DP program, we assume that every man

works 38 hours per week, which is not an unreasonable assumption given the fact that

most men in the Netherlands work full-time ( see Table 4.4).

Female earnings equation

In contrast to the men, women can choose between working and not working. But

they cannot choose a certain number of hours of work, because the inclusion of hours

as a choice variable would increase the computational burden of the DP model consid-

erably. An unemployed woman who wants to work will find a job with certainty. This



4.2. The model 93

assumption seems implausible for older women in particular, but we have decided not

to model job offer processes at this point. We estirnate a female earnings equation

instead of a female wage equation, because earnings are the product of hours and

wages. An assumpt.ion regarding full-time work or part-time work in the DP program

does not have to be made. For example after a pregnancy, many women reduce their

hours, but keep working in the same job. Their job tenure and hourly wage are not

affected by a reduction of hours but their earnings are. The earnings equation has

the following specification

zlog If,;c - 7o f 7iYBf,~ f 7zEzf,; i- 73E3f,~ f 7aJTf,2~ f 7sJTf,~c ~

7sJTr,~t ~ 77JTj,zc ~ 7sDso ~- ez,zc

were loglf,it is the log of the female earnings in period t, YBf,z is a woman's year of

birth, and E~ f,z equals 1 if her highest attained education level is j(j - 2, 3) and 0

otherwise. JTj,at is her job tenure, which is the number of years she has worked in her

current job at the beginning of period t and the error term ez,zt is assumed to be white

noise. In general, previous work experience is an important determinant of earnings,

but unfortunately as of 1992 the survey does not gather information on experience.

Age is not included in specification (4.6), because the problem of multicollinearity

arises. Age, year of birth, and job tenure are highly correlated. This became apparent

in high values for predicted earnings. Especially for women we expect cohort effects to

be important, because the last two decades there has been an increase in female labor
force participation. These effects are captured by the inclusion of year of birth. Due

to the fact that job tenure is used instead of experience, the earnings equation implies

that the starting wages after unemployment are the same regardless whether a woman

has been ten years out of the labor market or only one year.1z As earnings are not

observed for non-working women, we have decided to estimate equation (4.6) using

a Heckman selection model (Heckman, 1979). This model exists of two equations, of

which the error terms are possibly correlated. The first equation is (4.6). The second

equation describes the participation decision of the woman. For the model to be

identified, this equation needs to include at least one variable, the exclusion variable,

more than the regression equation. The number of children is used therefore.

The estimation results of the male wage equation are given in panel a of Table

4.1, while in panel b the estin.ation results of the female earnings equation can be

1zWe tried a fixed effect estimation of the earnings equation, as described in Mundlak (1978), but
the woman's job tenure was not significant in our specification.
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Table 4.1: Estimation results of the wage equations

a: The male wage equation, a fixed effects specification
coef t-value

age (~10) 5.914 5.43
age2 (~100) -1.883 -4.37
age3 (~10,000) 2.922 3.97
age4 (~100,000) -0.170 -3.71
age ~` intermediate education (~100) 0.001 0.02
age ~` high education (~100) 0.191 1.71
dummy period 1990-1994 0.183 20.8
R-squared within: 0.45
R-squared overall: 0.08
standard deviation of a~: 0.592
standard deviation of eltt: 0.217
based on 6,162 observations:
1,232 households

b: The female earnings equation, with Heckman correction
regression eq. selection eq.
coef t-value coef t-value

constant 7.565 41.9 -1.987 -12.4
year of birth (~100) 2.909 14.5 1.859 6.52
intermediate education 0.226 7.32 0.189 3.47
high education 0.621 14.2 0.297 3.36
job tenure (~10)` 0.390 0.88 13.59 31.2
job tenure2 (~100)` 0.023 0.04 -20.37 -22.5
job tenure3 (~1,000)' -0.027 -0.08 10.79 18.1
job tenure4 (~100,000)' 0.002 0.01 -17.27 -16.0
dummy period 1990-1994 0.223 6.99 0.042 0.78
number of children -0.167 -6.95

correlation coefficient
log likelihood: -4223
based on 4,861 observations

-0.417 -3.87

` Test for joint significance: X2(4) - 82.93: ~ 1 XZ(4) - 0.00
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found. A graphical presentation of the effect of age in the male wage equation and
the effect of job tenure in the female earnings equation is provided in Figures 4.1 and

4.2.13 As expected, the number of children has a negative effect on the participation
decision of women. In both equations we see that a higher education has a larger

positive effect on wages and earnings than a lower education. Male wages increase
at a decreasing rate with age. The generation effect in the female earnings equation

is strong, the younger cohorts of women have much higher earnings than the older
cohorts. The coefficients of the polynomial in job t.enure are jointly significant and

indicating that women with more job tenure have higher earnings. The estimates
are used to construct predicted earnings in each future period. Note that in both

equations the effect of the dummy for 1990 is significant. The high R-squared value
of the male wage equation is largely due to the inclusion of the dummy for the period

1990-1994.

4.2.3 Housing costs

The costs of housing in period t can be described as follows

3 3
HGz -(1 -~~ i ok,~t)R.HC~t f~~-i ok,~iOHCk,~t

where RHCzt denotes the cost of rental housing and OHCk,zt denotes the cost of

owner-occupied housing in price range k for household i in period t.

Expenditures of tenants

Housing expenditures of tenants are the rent. Low income families may be entitled to

a rent subsidy. A possible rent subsidy is deducted from the rent. When estimating

the DP model, households make decisions based on the assumption that the rent is

fixed in future periods. For the exact definition of rent we refer to Appendix 4.A.

Expenditures of owners

Owner-occupied housing costs can be divided into two parts, the costs associated with

the home purchase and the costs of housing when living in the house.14 Mostly the

1~The figures aze based on the results of Table 4.1. For the male wage equation: the dummy for
the period 1990-1994 equals 1 and the average of the individual fixed effects, -5, is used.

l4The mortgage guide of 1995 published by the Association of Home-owners (Vereniging Eigen
Huis) is used for the description of the various concepts.
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buyer of an existing dwelling will face several extra costs. These costs include: (1)

Transfer tax of 6070 of the purchase price of the dwelling; (2) Notary and land registry

costs. These costs depend on the purchase price, but vary between 1.301o and 5010; (3)

Valuation costs, which are about 0.2~0 of the purchase price; (4) Commission for the

mortgage, often l~lo of the mortgage loan; (5) The costs of applying for a National

Mortgage Guaranty are 0.36010 of the mortgage loan plus a small administration fee.

The total costs are about 10010 of the purchase price of the dwelling. When one makes

use of the service of the real estate agent, a brokera.ge fee of about 2.5o-Io has to be

added to the total costs. The net costs might be lower, because they are deductible.

The costs of obtaining a newly built house are lower than in the case of an existing

dwelling. Some notary and land registry costs are included in the purchase price and

there are often no valuation costs in case of a newly built house. The total costs

aggregate to about 501o to 8~0 of t.he purchase price. However, one has to take into

account possible extra costs of the mortgage interest during the construction period.

We will denote the sum of all the costs by transaction costs (TC), being fixed at 10010

of the value of the house purchased, irrespective of whether it is a new or old house.

After the purchase, an owner has expenses associated with the redemption of the

mortgage. These expenses include the mortgage interest payments, the redemption, a

premium in case of a life-insurance mortgage or a savings mortgage. The sum of the

three is referred to as the mortgage burden (MB). Furthermore, home-owners have

to add the imputed rental value of their home to their income when they fill out the

tax form. This amount is based on the value of the house and is called a rateable

value, denoted by RV. Although the rateable value will increase (decrease) if the value

of the house increases (decreases) over time, we will assume it to be time invariant.

This assumption is necessary to make the estimation of the DP model tractable.

Without such an assumption we would have to predict future house prices. Finally

home-owners face expenditures on maintenance costs, a home buildings insurance, a

property tax and a groundrent. Because we do not have complete information about

these costs, they will not be incorporated in the owner housing costs definition (4.8).

In general, the sum of these costs is a fairly small part of the total housing costs.

The costs of owner-occupied housing in category k(k - 1, 2, 3) is equal to the sum of

the mean value of the extra costs of transaction in category k in the year of a home

purchase, the mean value of the mortgage burden in category k, and the mean value

of the rateable value in category k. Table 4.5 provides the exact amounts.
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OHCk,it - (1 - Ok,it-1)1'Ck,itM -F MBk.ic f mtit ~ RVk,it t 1 t,N (4.8)

t,y is the moment the household moves from a rental home to an owner-occupied home
and mtit is the marginal tax rate of the head of the household in period t. Appendix
4.A provides further details on the definitions of various housing costs.

4.2.4 The importance of savings for the purchase of a house

The discrete dynamic programming model described in Section 4.2.1 does not allow
for savings, because of the non-discrete character of savings. Of course we could have
categorized savings, but that would have increased the computational burden of the
DP model enormously. In the Netherlands, saving for the purchase of a house may
not be that important because a down payment is not required. This section goes
into more detail to answer the question whether households indeed do not use savings
for the purchase of their home. For this analysis we look at tenant families only.

In the 1988 wave only, individuals were asked to answer two questions: whether

he or she had saved some money in the previous twelve months and whether he or

she will save some money in the next twelve months. Next to these two questions,

several possibilities for the motives to save are listed. The main motives the individual

could choose from were: to buy a car, to buy a house, to buy other durables, for

unforeseen circumstances, for old age, for the children and all combinations of the

motives. They were not asked for amounts of savings. A household has saved in the

past twelve months if one or both partners has (have) indicated to have saved. 30010

of the households in our sample have indicated that they have saved for unforeseen

events alone or in combination with other motives, 2001o to buy a house, 1701o to buy a

car, and 28P1o for other durables. Only a small percentage of households has indicated

to have saved for old age or for the children, 201o and 9PIo respectively, therefore these

motives are left out from the graphical presentation. The behavior of these motives

across the life cycle is presented in Figure 4.3.

We are in particular interested in the motive to save to buy a house. Between 30010

and 40P1o of the very young households (head is aged between 20 and 30) indicate that
they have saved for the purchase of a house. However it is clear from Figure 4.3 that

saving for other durables is just as important for this age class. Using the dynamic
nature of the data we can check whether the households that have indicated to have
saved for a house have actually bought a house in one of the following years. 42 010
of the households that bought their home in 1988 has indicated to have saved for it
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Figure 4.3: Tenants motives for saving

and 62P1o of the purchases made in 1989 was by households that indicated in 1988 to

have saved for the house. For the purchases made from 1990 to 1994, this percentage

is lower, around 25~0. This indicates that households do not start with saving long

before the purchase of a house.

Using information on the outstanding mortgage and the value of the house we

might get a better idea how many households have used other money than the mort-

gage, for example savings, for the purchase of the house. Unfortunately the question-

naire does not ask for the purchase price of the house and how high the mortgage was

at the time of purchase. We only know the purchase prices at the time of the first

survey immediately after the home purchase. Because house prices have increased

during the period under consideration, this implies that the difference between the

mortgage and the value of the house, the down payment, must have been smaller at

the moment of purchase. Table 4.2 indicates that 75PIo of the households has a lower

mortgage than the value of the house in the year of purchase, although a down pay-

ment is not mandatory. This percentage is likely to have been lower at the moment

of purchase, but nevertheless it is quite high in the view that down payments are not

mandatory. About 16oI'o of the households has a higher outstanding mortgage than

the value of the house in the year of pLrchase. This is plausible, because households
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Table 4.2: The ratio of the mortgage to the value of the house

percentage of households:
mortgage G 85~ of the value of the house' 34.607"0
mortgage ~ 85 - G 90010 of the value of the house 15.2PIo
mortgage ) 90 - G 100010 of the value of the house 25.1070
the size of the mortgage equals value of the house 9.2~10
mortgage ~100 - G 110070 of the value of the house 13.1010
mortgage 1110 - G 115070 of the value of the house 2.1010
mortgage more than 115070 of the value of the house 0.7~0

' Note that the amounts do not refer to the moment of
purchase, but to the date of the survey

may borrow more money than the value of the house, for example to lay out a garden,
or to have a new kitchen.

From the evidence presented above, it seems that savings are important for the

purchase of the house, but most households have indicated to have saved for other
reasons as well. Furthermore, the motives for saving are asked in 1988 only. Dur-

ing 1985-1991 the mortgage interest rate has increased from about 7.501o to 9.1010, but
thereafter the mortgage interest rate has dropped considerably. It is likely that house-
holds save more in periods when the mortgage interest rate is high than in periods

when the rate is low, because it is more expensive to borrow money at a high interest
rate. But with the data we have at our disposal, this can not be checked. Plaut (1987)

argues that. the tenure transition to ownership is generally postponed when mortgage
interest rates are higher.

As argued before, our DP model cannot take care of personal savings. However,
we might modify the mortgage qualification constraint ( 4.2) by adding an error term

~zt. In this way we are able to capture the issue that actual savings used for the
purchase of a house are not observed.

Mm~,ic - 9 (i~,c,n,zc -t- incJ,~eDss) f ~~c (4.9)

where ~tt - oo with probability 9 and ~it - 0 with probability (1- B). The interpreta-
tion of (4.9) is rather a housing qualification constraint than a mortgage qualification

constraint, because Mm~,tt should be seen as the maximum possible amount a house-
hold has available for the purchase of a house. This allows households to buy a more
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Table 4.3: Differences between the three DP models

model housing transaction owning mortgage
~ costs costs absorbing state qualification constraint

1
2
3

no
Y~
Y~

no yes no: B fixed to 1
yes yes no: B fixed to 1
yes yes yes: B to be estimated
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expensive house than they would be able to according to (4.2). For ~,~ - oo their de-

cision set Dit will be as large as possible, so each period they have the choice between

all 8(see Footnote 10) alternatives. In other words, for ~;~ - oo the household can

buy the house it wants and is not restricted by its income.

4.2.5 Alternative specifications of the DP model

In Section 4.2.1 we have given the description of the DP model in which we haue

incorporated the aspects of the buying decision as best as possible. But some simpli-

fications of that model can be considered as well. Models can be distinguished with

respect to the inclusion of housing costs (4.7) or transaction costs, whether owning

is an absorbing state or whether households have to meet the mortgage qualification

constraint (4.9). Table 4.3 gives a summary of the models we consider.

In this chapter we will not allow for the possibility to move from owner occupation

to rental occupation, because in that case we have to specify what the rent will be

when an owner chooses to rent in one of the next periods. Similarly as for defining

3 price ranges for owner-occupied housing, we could distinguish 3 rental categories,

for example depending on the type of house. However, the maximum number of

alternatives to choose from will increase from 8 to 12. Because the estimation of the

DP models is akeady very time consuming, see Appendix 4.B, we will only focus

on models in which ownership is an absorbing state. In particular, owning in one

of the three categories is an absorbing state, meaning that after the house has been

bought moving to a more expensive house or cheaper house is not possible and only

the decision to work or not has to be taken. Model 1, the simplest model in which

housing costs are not present will be compared with model3, the most comprehensive

model. This allows us to check the sensitivity of the estimates with respect to the

different model assumptions. The estimation results will be discussed in Section 4.4.1.
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4.2.6 Details of the econometric framework

The DP solution of the optimization problem (4.1) is obtained by a process of back-

ward induction. Recall from Section 4.2.1 that dt -( ec, ot) is the vector of control
variables and St - ( sc, ~c) is the vector of state variables with sc the vector of state

variables observed by both the household and the econometrician and ~t -which is
alternative specific- is known to the household at the beginning of period t, but not

to the econometrician. The value function in period t is denoted by Vc(Sc). Writing
down the Bellman equation for this problem:

V(Sc) - maxU(dt,Sc)f,(3E[Vc~i(Scti)~dc,St] t-O,...,T-1 (4.10)

VT(ST) - maX U(dTi ST)
dT

(4.11)

where VT(ST) is the terminal value function. Under the assumption that r~c has a
multivariate extreme value distribution, the conditional choice probability of choosing

dt, conditional on st, P(dc~sc, a) with a the vector of parameters in the utility function

is given by

P(dt~st, a) -
exp {vc(sc, dt, a)} (4.12)

~d,ED~ exp {vt(sc, di, a)}

where vt is the expected value function, which can be defined recursively under the

assumption of additive separability (AS) of the intra-temporal utility function and

conditional independence (CI) of the transition density of the state variables as in

Rust (1987,1994)

~c(se, dc, a) - ~c(sc, dc, a) -f-

,Q ~ log ~ exp {vcti(scti, dcti, a)} ~
~d~f1EDcfi

pe(óstfl ~sc, dc, a) (4.13)

where pt(sctl~sc, dt, a) is a Markov transition probability. Finally, the expected value
is related to the value function Vt(St) as follows

V (St) - V (sc, ~7c) - max [vt(se, dc, a) ~ ~lc(dt)~ (4.14)
d~EDt
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To compute the expected value functions (4.13), the housing costs (4.7) are sub-
stituted in the budget constraint (4.4), which is substituted in the utility function, a
function of the control variables and the observed state variables:

3 3
u(diti Sit) - If,iteit ~ Im,it - (1 - ~k-1

~k,it)RHCit -
~k-1 Ok,itOHCk,it ~

3
(aio f aiiKit)eit f~ (altk~k,it f aSeitOk,it)

k-1

The transition probabilities needed to compute the expected value functions are

given in Appendix 4.A, where the variables used in this chapter are defined. As said
before, the expectation operator in (4.10) is thus with respect to the state variable the

presence of a child. In this model, it is assumed that the woman makes the decision
to work based on expected earnings. Given her education, age, and job tenure she

can determine the level of earnings in each future period. Her working decisions made
prior to period t will influence the wage through the inclusion of job tenure in the
earnings equation (4.6). The value function V}1 will then depend on the work decision

in t via job tenure.

The parameters of the utility function, the male wage equation and the female

earnings equation are not estimated simultaneously. The wage equation and earnings

equation are estimated outside the DP model. The conditional choice probabilities

(4.12) are used to set up the likelihood function.l~ Given panel data {sit, dzt} on
observed states and decisions of i- 1, ..., N households for period t- 1, ..., Tz, the

likelihood function is given by

N T,

L(a, a, e) -~~{ePt(dit l sit,a, ~ - oo) ~- (1- e)Pt(d2tl sit,a, ~- o)}

4.3 Description of the data

(4.15)

4.3.1 The survey

The Socio-Economic Panel (SEP) has been conducted bi-annually from 1984 until
1989 (in April and in October) by Statistics Netherlands. Since 1990 the survey has

been conducted once a year, in May. The survey is representative of the population
of Dutch households, excluding those who live in special institutions such as homes

for the elderly and nursing homes. One wave covers about 5,000 householdslb and all

1sFor more detaiLs see Appendix 4.B.
1UBefore 1986, the SEP consisted of only 4,000 households.
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persons in a household who are at least 16 years old are regarded as respondents. Both

the April and October waves contain information about socio-economic characteristics

(e.g. labor force participation, hours of work), demographic and geographic charac-

teristics. From 1987 onwards the April questionnaires include questions concerning

assets and liabilities. The October interviews collect in particular information about

income and income expectations. For our analysis, we use data from 1987 to 1995.

The reason for using this period is because some information we need is simply not

available in the other years. The data on the household's accommodation, mortgage,

and rent (for tenants) as well as the family composition, education, employment sta-

tus, number of working hours per week, and income are t.aken from the October waves

of 1987 to 1989. The April waves of 1988 and 1989 are used only for the information

about the value of the house and the May 1995 is used only for the data on the income

of 1994. Both the April and October questionnaires of 1988 have been translated into

English (VSB-CentER progress reports).

The SEP is a very rich data set, but because of many changes in the set-up of

the questions, the panel structure of the data can not be used straight away. An

important change in this survey has been the collection of data only once a year as of

1990. Merging data from the October wave of 1989 with data of the May wave of 1990,

gives a shorter time period than for the other years. As of 1990, the questionnaire

asks for the before tax annual income in the preceding year instead of the after tax

annual income of the current year. This implies that for our analysis households need

to be in the survey three years in a row. Note that at least two consecutive years are

necessary, because identification of the model is based on housing tenure transitions

and labor market transitions. Unfortunately, Statistics Netherlands decided not to

provide any information on region as of May 1990. This information might have been

very valuable in our analysis of housing tenure transitions, because there are quite

large house price differences between the regions in the Netherlands. Furthermore as

of 1994 there is no information available about the type of house, the number of rooms

in the house, and the year in which the house has been built. This kind of information

is valuable for the analysis of housing transitions. Using panel data, Bórsch-Supan

and Pollakowski (1990) estimate a conditional fixed effects multinomial logit model of

the choice of housing tenure and síze of housing. Unfortunately, such a study cannot

be performed with the data we have at our disposal. Another big drawback of the

survey is the incomplete information on previous work experience. Only for the years

1988 to 1991 we have information on previous work experience in part-time and in
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full-time jobs. The absence of this information for the other years is a disadvantage,

because work experience is an important deterininant of wages. For the period 1987

to 1993 the survey includes the questions about t,he month and year the individual

started his or her current job. In 1994, only the question about the year is asked.

Using this information we can construct the variable job tenure, which is used in the

estimation of the female earnings equation. The final point is the change in definition

of the number of hours an individual works. During the survey the definition changes

from actual hours to contract hours. Although this is essentially a different concept,

it might not be a serious problem. Klevmarken (1998), comparing time-use data with

conventional survey data, argues that many individuals fill in the number of hours

according to the contract. although the questionnaire asks for the number of hours the

individuals work in general. Appendix 4.A provides further detaiLs on the definition

and construction of the variables.

Each person in the survey has a unique id-number and each household has its

own unique id-number. A household has one head, who is single or has a partner.

For married couples, the head of household is always the man. Single individuals,

single-parent families, households which include more than two adults (e.g. grand-

parents, or other family members living with a couple, however, not. couples with

children above 18), households of which the partners are of equal sex, couples of

which the man does not have a paid job, couples of which at least one of the partners

is older than 65 years, households of which the head or partner is self-employed and

households that inhabit a free dwelling (e.g. an official residence) are deleted from the
analysis. Information regarding housing is provided by the head of household only.

All other information is on the individual level. For each wave, we have merged the

information of the head and partner in such a way that the data is on the household

level. We include households that are in the survey for at least 2 consecutive years.

For example, suppose a household is in the survey in 1987, in 1988, and in 1991. Then
only the information supplied in 1987 and in 1988 will be used. If the household is in

the survey in 1992 as well, then we will use the information supplied in all 4 years.

88.5oI'o of the households is in the sample for one continuous period, for 10.9 Plo of the

households we observe one interruption, and for 0.6P1o we observe two interruptions.

A further selection is to include households that rent in their first year of the panel.

Given this selection, 4 households are deleted because they moved to a rental dwelling

after a home purchase. Another 9 households are deleted because they bought their

home in a year when they were not in the sample (say in 1990 in the example above).
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Merging the waves of 1987 to 1995 of the SEP we are left with 1,232 households of

which 25o-1o participates in all waves.

4.3.2 Descriptive statistics

Table 4.4 reports the mean values of the variables per year. All data are deflated

and expressed in 1987 Dutch Guilders (Dfl.) by using the consumer price index.

Three levels of education are distinguished. On average men have at.t.ained a higher

education level than the women in our sample, but over the years the number of

higher educated women has increased. Also the percentage of working women has

increased. On average women work 24 hours a week compared to 39 hours by men.

The mean values of the mort.gage burden and rateable value in Table 4.5 are used as

input in the DP problem. The transaction costs are set to 10`~C: of the mean value

of the house in each category. It is clear from this table that the higher educated

couples are more likely to buy a home in category 3. Between the categories there is

not so much difference in age, marital status, number of children in the household,

and the number of hours the man works per week. The remarkable difference is the

percentage of women working at the moment of bu,ying the house. This percentage is

59 for the lowest house price range coinpared to 74 for the highest hou5e price range.

In contrast, the difference in t.he number of hours these women work is quite small,

from nearly 26 to 30 hours a week. Table 4.6 gives the frequencies and percentages in

brackets of observed female labor market changes and housing tenure changes. Note

that by construction, transitions from owner occupation to rental occupation do not

occur. Because the number of housing transitions per year is in some cases very low,

we present the total transitions to the different owner categories for the years before

the change in mortgage qualification and after the change in mortgage qualification

in 1992. Note that the number of moves is very low in 1990, which is caused by the

change in survey date (October 1989-May 1990). In general we observe a decreasing

number of moves after 1988, but the number of moves increases again as of 1993.

4.3.3 Estimation of reduced form models

The tables in the previous section gave an idea about the variables which may deter-

mine the transition from rental housing to owner-occupied housing. Before we discuss

the results of the DP model, we will present the estimation results of some simple mod-

els. The first model is a probit specification. The probability that a woman is working
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Table 4.4: Mean values of the variables per year

1988 1989 1990 1991 1992 1993 1994 all

female characteristics:
age'p 32.6 32.4 31.7 31.9 32.0 32.2 32.2 32.1
employed 0.48 0.50 0.53 0.54 0.58 0.62 0.62 0.55
annualsalarytt 15339 15796 18997 21453 22334 24342 25656 20777
hours per weekt 25.0 25.1 25.6 26.4 25.5 25.4 26.2 25.6
job tenurep 4.9 4.7 4.7 4.6 4.3 4.5 4.7 4.6
low education 0.61 0.59 0.58 0.56 0.52 0.50 0.48 0.55
intermediate educ. 0.29 0.30 0.31 0.34 0.37 0.37 0.39 0.34
high education 0.09 0.11 0.10 0.10 0.11 0.13 0.13 0.11
male characteristics:
agea 35.2 34.9 34.2 34.3 34.5 34.7 34.7 34.6
net hourly wage} 14.6 15.3 17.9 19.7 21.5 22.0 22.3 18.9
hours per week 40.3 40.5 38.7 38.6 38.8 38.7 40.3 39.4
job tenurep 9.1 8.8 8.6 7.9 8.4 8.4 8.4 8.5
low education 0.48 0.44 0.44 0.42 0.39 0.39 0.38 0.42
intermediate educ. 0.39 0.42 0.42 0.43 0.44 0.42 0.43 0.42
high education 0.13 0.14 0.13 0.15 0.17 0.19 0.19 0.16
family characteristics:
married 0.87 0.88 0.83 0.82 0.81 0.81 0.79 0.83
child present 0.68 0.68 0.63 0.63 0.64 0.63 0.63 0.65
~ children" 1.89 1.94 1.91 1.94 1.93 1.94 1.95 1.93
housing tenureal 6.7 6.3 6.2 6.0 6.1 6.3 6.1 6.2
annualrent}1 5865 6015 6005 6721 7283 7989 8559 6789

observations 607 631 593 563 546 588 569 4098

' For the exact definition and construction of the variables see Appendix 4.A
a In years
f The amounts are deflated and expressed in 1987 Dutch Guilders
t Conditional on working
" Conditional on having a child
1 Conditional on renting
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Table 4.5: Summary statistics per category in year of move

cat 1: cat 2: cat 3: all owners
mean mean mean mean min max

house`t 141181 184441 254514 183055 49073 516555
mortgaget 129481 160569 202947 157771 30234 401765
interest payments} 9716 11763 15267 11773 286 33863
mortgage burdent 11607 14056 18682 14173 1577 33863
rateable valuet 1673 2252 2718 2117 235 19827
mortgage~house 0.92 0.87 0.80 0.87 0.21 1.20
female characteristics:
low education 0.44 0.39 0.28 0.38 0 1
intermediate education 0.43 0.44 0.49 0.45 0 1
high education 0.13 0.17 0.23 0.17 0 1
age~ 29.3 30.2 30.8 29.9 20 45
employed 0.63 0.66 0.71 0.66 0 1
hours per weekt 28.0 29.0 31.0 29.1 2 40
net annualearningst 21852 23343 25770 23367 436 55929
job tenuretp 4.3 4.0 5.6 4.5 1 19
male characteristics:
low education 0.35 0.34 0.17 0.31 0 1
intermediate educa.tion 0.46 0.38 0.48 0.44 0 1
high education 0.19 0.26 0.35 0.25 0 1
agep 31.7 32.1 34.0 32.4 21 63
hours per week 39.2 39.8 40.3 39.7 9 65
net annualearnings 38955 44989 50887 43869 6428 415584
job tenurep 6.4 6.2 7.5 6.6 1 41
family characteristics:
married 0.77 0.73 0.82 0.77 0 1
child present 0.54 0.56 0.54 0.54 0 1
~ children" 1.90 2.00 1.86 1.93 1 6
years in rental house 5.3 5.7 5.4 5.4 1 27
annualrenttt 6452 7089 7744 6978 1253 14129
total mov~s 114 93 65 272

` For the limits of the categories and the definition of the variables see Appendix 4.A
a In years
tThe amounts are deflated and expressed in 1987 Dutch guilders
tConditional on working
"Conditional on having a child
tIn the year previous to the move
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Table 4.6: Frequencies (percentages) of observed female labor market transition and
housing tenure transitions

NW--~W' W-~NW T-~O T-~O1 T-~02 T-103 obs.

period 88-91: 113 103 155 60 53 42 2395
(4.7oJ'o) (4.407ó) (6.5~0) (39`~0) (34~0) (27070)

period 92-94: 88 78 117 54 40 23 1703
(5.2P1o) (4.6010) (6.9~10) (4óo-l0) (34Q1o) (20~0)

total transitions: 201 181 272 114 93 65 4098
(4.9070) (4.40~0) (6.6ro) (42aJo) (34ro) (24~0)

per year: 1988 1989 1990 1991 1992 1993 1994 total
NW-~W 31 36 18 28 36 27 25 201
W-~NW 26 24 21 32 27 20 31 181
T-~O 58 47 18 32 26 41 50 272

`NW - non-working; W- working; T- tenant; O- owner;
O~ - owner of house in price range ~(~ -1,2,3)

is explained by some characteristics of the woman and three dummies corresponding

to the three housing categories. The results can be found in Table 4.7.

We find that higher educated women and women without children are more likely

to work. The five year-of-birth dummies (the reference group is born between 1943

and 1947) are all positive and significant. The coefficient corresponding to the group

of women born between 1958 and 1962 is lowest. These women are between 26 and

30 years in 1988 and they are very likely young rnothers. The significant. effect of the

year of birth dummies is not surprising given Figures 1.1 and 1.2 presented in Chapter

1. However, part of the cohort effect may be explained by education as well. But our

main interest lies in the coefficients corresponding to the three ownership dummies.

Being an owner in category 1 has a negative effect on the probability of working,

although this effect is not statistically significant. The other two dummies, owner in

category 2 and owner in category 3 are positive, but being owner in category 3 is not

significant. The three dummies are jointly significant at a 5010 level, indicating that

women in owner-occupied households are more likely to work. ~rther the dummy

for the period 1992 to 1994 is positive and significant, which may indicate a positive

effect of the relaxation of the credit restriction for obtaining a mortgage in 1992 on
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Table 4.7: The results of a probit of female labor force participation

coef t-val

constant 0.438 5.04
born between 1948 and 1952' 0.354 3.68
born between 1953 and 1957 0.426 4.52
born between 1958 and 1962 0.172 1.83
born between 1963 and 1967 0.400 4.20
born 1968 and later 0.371 3.14
child present -1.257 -23.9
intermediate education 0.307 6.43
high education 0.528 6.95
owner price range lt -0.071 -0.92
owner price range 2t 0.175 2.16
owner price range 3t 0.146 1.44
dummy period 92-94t 0.178 3.90
log likelihood -2324
number of obser~~ations 4098

`For the exact definition of the variables see Appendix 4.A.
tThe coefficients corresponding to the three dummies are jointly
significant: XZ(3) - 7.85, p) X2(3) - 0.049.
tInteractions of the dummy for 1992 with the dummies for ownership
in category 1,2 or 3 are not statistically significant.
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participation.

The second model is a simple multinomial logit of the choice of owning a house in

one of the 3 categories. In this simple framework housing costs and transactions costs

are not taken into account explicitly. Furthermore there is no discounting of future

periods. The formula for the mult.inomial logit is

P(y - k) - -
exP(~p-o X; ~b~x)

k-0,1,2,3a 3 [~`
~m-OexP(L~-O Xijbjm)

where k - 0 denotes renting and k- r denotes owning in category r(r - 1, 2, 3). For

identification, the coefficients b~o are set to zero, so the other coefficients b~l, bj2, and

b~3 measure the change relative to renting, the reference category. Table 4.8 gives an

impression on which variables may be important for the decision to buy a house in

one of the three categories. In this table we present five specificat.ions. In the first

panel we do not take personal characteristics into account. The probability that a

household is owning in category 1(the cheapest) is larger than owning in category

3(most expensive). In panel b, a dummy indicating whether or not the woman is

working is included. Households are more likely to own in category 1, but if the woman
is working, the probability of owning in category 2 is the highest. In the third panel,

both the dummy indicating whether a woman is working and the dummy for the

period 1992-1994 are positive and significant. Including the job tenure of the woman

(panel d), causes the dummy for working to be insignificant. In this specification it
seems that job tenure is important ín the choice for one of the three cat.egories. In the

final panel of this table, age, education, having a child, and a variable indicating how

many years a family lived in a rental house are also included. The age of the man
is significant in the choice of category 1 and category 3. His job tenure is significant

at 5~1o in the first category only. The job tenure of the woman is significant in all
categories. The education level of both the head and partner have a positive effect
on owning, but not all parameter estimates are significant. Households with a child

are less likely to own a house in the most expensive category. One would expect that
households with children need bigger houses and therefore are more likely to own in

category 3. However, the costs associated with children may cause households not to
choose the most expensive category. Finally we observe that the longer a family lives

in a rental dwelling, the less likely it is to buy its own home.
Some parameters in panel e are tested for joint significance of which the results

can be found in Table 4.9. The parameters blo and bll, corresponding to female
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Table 4.8: Parameter estimates of a Multinomial Logit Model of housing tenure choice

~~~~ 11 1 own 2 ~~wu 3
~ ~u~f t-val coef t-vxl c~~~cf t-~.al

a: log likelihood - -3157
constant
b: log likelihood - -3144
constant
woman is working
c: log likelihood - -3083
constant
woman is working
dummy period 92-94t
d: log likelihood - -3065
constant
job tenure~ (~10)
woman is working
dummy period 92-94t
e: log likelihood - -2426
constant
age„~
age~ (~100)
agef
agej (~100)
intermediate education„~
high education„~
intermediate educationf
high education f
job tenurem (~10)
job tenuref (~10)
woman is working
child present
years in rental house
dummy period 92-94t

bo
bl
b2
b3
bq
bs
bfi
b,
b8
bg

blo
bll
b12

b13
b14

based on 4,098 observations

-2.161 -39.2 -2.279 -39.2 -2.673 -38.3

-2.213 -26.7 -2.530 -26.4 -2.996 -25.2
0.095 0.89 0.-126 3.54 0.539 3.67

-2.655 -25.6 -2.817 -25.3 -3.299 -23.9
0.011 0.10 0.367 3.01 0.477 3.23
0.995 8.75 0.702 5.96 0.734 5.19

-2.669 -25.6 -2.842 -25.37 -3.359 -24.1
0.260 1.65 0.460 3.09 0.894 5.75

-0.097 -0.74 0.168 1.21 0.053 0.31
1.001 8.79 0.714 6.05 0.759 5.35

-8.617 -4.34 -14.511 -6.51 -17.115 -6.02
0.581 4.23 0.201 1.54 0.330 2.26

-0.759 -3.86 -0.256 -1.45 -0.341 -1.80
-0.194 -1.39 0.528 3.35 0.430 2.28
0.232 1.08 -0.732 -3.13 -0.631 -2.31
0.442 3.12 0.115 0.76 1.166 5.35
0.559 3.06 0.398 2.15 1.396 5.61
0.038 0.28 0.286 1.96 0.719 3.81
0.029 0.15 0.095 0.45 0.667 2.76
0.298 2.49 0.203 1.71 0.196 1.44
0.599 3.20 0.559 3.08 0.987 5.00

-0.266 -1.68 0.171 1.04 -0.126 -0.62
0.092 0.57 0.019 0.11 -0.419 -2.11

-0.431 -15.5 -0.442 -15.4 -0.422 -12.7
0.820 6.65 0.472 3.66 0.484 3.10

tInteractions of this dummy with the dummy indicating that the woman is working
as well as the variable job tenure~ are never statistically significant and
therefore not reported.



4.3. Description of the data 113

Table 4.9: Tests for joint significance of variables in panel e of Table 4.8

(a) Ho : ólo,k - 0 óL óll,k - 0

k-1 k-2 k-3
X2(2) - 10.31 X2(2) - 16.76 X2(2) - 28.59
p1X-0.006 p~X-0.000 p~X-0.000

(b) Ho : ólo,k - ól0,k' ~ óll,k - óll,k'

k-1;k'-2 k-1;k'-3 k-2;k'-3
XZ(2) - 5.59 X2(2) - 5.39 X2(2) - 4.01
p1X-0.061 p~X-0.067 p)X-0.135

(C) Ho : ó,,k - ó~,k~

k-1;k'-2 k-1;k'-3 k-2;k'-3
X2(1) - 1.99 X2(1) - 10.36 X2(1) - 4.03
p1X-0.158 p]X-0.001 p)X-0.045

(d) Ho : ó8,k - ó8,k~

k-1;k'-2 k-1;k'-3 k-2;k'-3
XZ(1) - 0.07 X2(1) - 5.25 X2(1) - 4.08
p)X-0.493 p1X-0.022 p1X-0.044

(e) Ho : all paramters: ól ,k.--ó14,k - ól,k'~..ó14,k'

k-1;k'-2 k-1;k'-3 k-2;k'-3
XZ(14) - 45.59 X2(14) - 80.02 X2(14) - 44.42
p1X-0.000 p1X-0.000 p)X-0.000
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job tenure and employed respectively, are jointly significant different at a 10010 level
between categories 1 and 2, between categories 1 and 3, but not between categories 2
and 3. With respect to the level of education, only the choice between categories 1 and
2 is not statistically different. In the last panel, all parameters are jointly significant.
different between the three categories.

To compare the probabilities of ownership, consider a couple in which the man is
28 years and has 6 years of job tenure, the woman is 26 years and has 1 year of job
tenure, both have an intermediate education level, they have no children and have
lived in a rental house for 4 years. This couple is more likely to own in category 1 and
less likely in category 3. However if the woman has at least 4 years of job tenure, the
couple is more likely to own in category 3. The same couple 5 years older, is more
likely to own when the woman has at least 3 years of job tenure. If the couple has a
child, the woman should have at least 4 years of job tenure to be more likely to own
in category 3.

From Tables 4.7 and 4.8 only, we would conclude that being a home-owner has
a positive effect on the participation of the woman, although this effect is not very
strong. Conditioning on the woman's age and education, her job tenure is an im-
portant determinant of being a home-owner. For all 3 categories job tenure and the
participation dummy are jointly significant. Job tenure and the participation dummy
have a positive effect on owning in category 1(category 3) when job tenure is at least
5 years (2 years). Because the dummy for the period 1992 to 1994 is positive and
significant, the relaxation of the mortgage qualification constraint may have had a
positive and significant. effect on both participation and being a home-owner. This
issue will be investigated further in the next section.

4.4 Results

4.4.1 Estimation results of the DP models

In this section we compare the estimation results of the three models, summarized

in Section 4.2.5. In this way we can get an idea of the sensitivity of the results with

respect to the model assumptions. Compared to models 1 and 2, in model 3 the extra

parameter B has to be estimated. Unfortunately, attempts to estimate B were not
successful and we decided to estimate model 3 with B fixed at 0.10.17 For all models

17See for some more details Appendix 4.B.
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the planning horizon T is fixed at 45 years minus the age of the woman at time t.'s

Recall from Section 4.2.6 that our interest lies in t.he parameters of the following

utility function:

r 3 3 1
u(diti Sit) - a0 Ilf~iteit ~ Im,it - (1 -~k-t ~k,il)RHCit -~~-1 Ok itOHCk itJ

3
f(~10 ~ ~llKit)eit ~ ~k-1(altk~k,it ~ a5eit~k,it)

where ao is normalized to 1. For all specifications, we find a negative effect of hauing

a child on the decision of women to participate in the labor market: the estimate of

all is negative and significant. The size of the estimates are about the same between

the specifications. We performed a grid search on ,Q and we found the optirnal ~i to be

about the same for the three models, Q- 0.77 for model 1 and Q- 0.79 for models

2 and 3, implying a rate of time preference between 2701o and 30070. It is difiicult to

say whether this value is too high or not. Often in past research, the rate of time

preference is set equal to the interest rate at 3PIo. From this point of view a rate

of 30PIo is quite high. Van der Klaauw (1996) did not estimate the discount factor,

but finds his estimation results to be qualitatively very similar for the three discount

factor values, 0.75, 0.85, and 0.95, corresponding to a rate of time preference varying

between 5Plo and 33010.1~ Rust and Phelan (1997) estimated Q via grid search and

argued that the precise estimate of (~ depends on the particular utility function. They

found the estimate of the discount factor in all their cases close to 1 and decided

to fix it at 0.98. Also Carroll and Samwick (1997) argue that the value of the rate

of time preference is sensitive to the choice of other parameter values in their model.

Comparing several specifications, they found a point estimate of about ll~o. However,

in one specification, they estimated a time preference of 38~10. Our estimate of 30`~,

may not be too high compared to the other empirical studies. Furthermore, our

sample mainly consists of young households with a relative low income, a high rate of

time preference is in line with Samwick (1997). Basing his analysis on the responses

to several questions regarding time horizons, he concludes that the estimat.ed rate of

time preference declines with age and income, although lOQ1o is considered high in his

study.

taBecause we concentrate on first time home buyers, the purchase of a house occurs mainly before
the woman reaches the age of 45. Moreover, the estimation of the DP model was quite time-
consuming, a higher value for T was not feasible at this time.

1sAlso, the estimates of his forwazd-looking model and his myopic model are qualitatively similar,
although he discusses that the optimal response behavior is different between the two specifications.
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Table 4.10: Parameter estimates of the DP models

model l`t model2 model3

discount factor ~ 0 0.77 0 0.79 0 0.79
consu~nption:
constant ao 1 1 1 1 1 1
participation:
constant alo 0.056 -0.389 0.059 -0.409 0.060 -0.410

(0.48) (-3.34) (0.51) (-3.59) (0.52) (-3.59)
child a11 -1.271 -0.945 -1.299 -0.931 -1.300 -0.931

(-9.64) (-7.38) (-9.93) (-7.43) (-9.93) (-7.43)
owning:
constant own 1 a2 -3.955 -2.207 -3.154 -1.806 -3.151 -1.800

(-28.1) (-3.86) (-27.8) (-6.37) (-27.8) (-6.41)
-3.855 -2.489 -3.025 -1.528 -2.922 -1.507
(-28.4) (-3.09) (-24.7) (-5.00) (-23.8) (-4.87)
-3.955 -2.636 -2.695 -0.925 -2.300 -0.873
(-27.5) (-2.20) (-18.9) (-4.17) (-16.1) (-3.67)

constant own 2 a3

constant own 3 a4

interaction:
constant as 0.168 -0.066 0.274 -0.071 0.273 -0.071

(1.47) (-0.51) (2.66) (-0.59) (2.64) (-0.60)

B 0.10 0.10

log likelihood -2199 -1128 -2901 -1174 -2878 -1193

`Model 1: no housing 8c transaction costs, no mortgage constraint, and ownership
is an absorbing state ; Model 2: housing 8t transaction costs, no mortgage
constraint, and ownership is an absorbing state; Model 3: housing 8c transaction costs,
a mortgage constraint with B- 0.10 fixed, and ownership is an absorbing state.
tt-values in parentheses
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The estimates of the myopic model (~ - 0) differ from the estimates of the forward
looking model (Q 1 0). Especially the estimates of alo, the utility of working, and
of as, the utility of working and being a home-owner, have changed considerably.

When Q- 0, alo is positive but not significant. and the estimate as is positive and
significant (models 2 and 3). Taking future periods into account in the decision-
making, the estimate of alo is negative and significant while the estimate of as is

negative but not longer significant.

When a household makes its decision for one period, it has to compare the costs

of renting with t.he costs of owning in the year of purchase. The latter costs include

the transaction costs on top of the regular housing costs, which makes the choice for

owning less attractive. This is expressed by the larger negative estimates of a2 to a4 in

the myopic model. However, the participation of the woman may help to alleviate the

households burden of the costs. Indeed, the parameter estimate of as is positive and

significant in the cases where the housing costs are incorporated, while insignificant.

in model 1. The argument that a woman may work to contribute to the payment of

a mortgage seems not to be important when we compare the forward looking models.

The inclusion of the housing costs in the budget constraint and applying the mortgage

qualification constraint does not have a large effect on the estimates of alo, all, and

a5.

The size of the estimates for the different ownership categories differ between the

models and between the two discount factor values, although they are qualitatively

similar. For models 2 and 3, the difference in estimates between categories 1 and 2

is smaller than between the categories 2 and 3. If households base their decisions by

comparing the costs between the tenure choices, one would expect that households

are less likely to own in t.he most expensive category, since the costs of owning in
category 3 is about 2(12) times higher than the costs of owning in category 1(2).

However, the opposite is observed in the specifications which include housing costs, a

more expensive house is preferred to a cheaper house. Probably the joy of owning a
nicer (and in most cases a more expensive house) outweighs the higher financial costs

of such a house. In model 1, in which there are no housing costs and no mortgage
qualification constraint, we do not observe that households are more likely to own an

expensive house. This conclusion was also drawn from the first three panels of Table
4.8 where the results of the multinomial logit were presented. However, the last 2

panels of Table 4.8 showed that a more expensive house is preferred when a couple

is older, has higher education, is childless, and the woman has been working several
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Table 4.11: Actual versus predicted choice probabilities for the full sample

N-4098, XZ - 3.096
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 36.140 41.581 3.953 5.002 2.879 5.076 1.806 3.563
predicted 35.416 42.415 3.703 5.279 2.993 4.932 1.821 3.440

T: tenant; O~: owner in category ~, ~-1,2,3; NW: non-working; W: working
The critical values: Xó.ss (1) - 3.84 and Xo 99 - 6.64

years in her current job.

4.4.2 Goodness of fit

To evaluate the DP model3 we compare the predicted employment and housing tenure

choice probabilities with the actual probabilities. The estimates á shown in Table 4.10

are used to calculate the conditional choice probabilities P(d~s, á) defined in (4.12)

for all households in the sample. The estimate of the actual probabilitíes is simply the

sample histogram of choices made by the subsample of households of which the state

is s. Following Rust and Phelan (1997), we present several tables depending on the

state the household is in. A difference between their approach and ours is that they

include the transitions explicitly in the utility function, while we do not. The tables

give us a good idea how well the DP model fits the data in-sample. However, the tot.al

number of observations is too low to make a comparison for all possible subsamples.2"

We consider subsamples by education level, by age class, households with and without

a child, tenants only or home-owners only. The chi-squared statistics mentioned in

Tables 4.11 to 4.16 are based on the actual and predicted number of households in

the specific subsample.2~ In most of the following tables the chi-squared tests do not

reject the null hypothesis that predicted and actual total proportions are the same at

the 5010 level.

The actual and the predicted choice probabilities for all households in the sample
are compared in Table 4.11.22 The difference between the actual and predicted prob-

ZoWe ha~e considered more detailed subgroups as well. However, the analysis of these subgroups
do not give more information than the analysis of the subgroups mentioned in this section.

p1XQ -~(n„-n„)' ry is the total number redicted and na is the actual total number.ny, ~ P p
22Note that actual and predicted probabilies in Tables 4.11 to 4.16 are multiplied by 100.
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Table 4.12: Actual versus predicted choice probabilities for the full sample:
by education level

low education level, N-2258, x2 - 0.433
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 45.306 39.238 3.764 3.632 2.391 3.189 1.151 1.329
predicted 45.173 39.283 3.740 3.676 2.537 3.041 1.203 1.347

intermediate education level, N-1384, XZ - 1.082
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 26.806 44.075 3.396 7.081 4.263 6.358 3.251 4.769
predicted 26.292 45.042 3.366 7.125 4.433 6.075 3.245 4.422

high education level, N-456, x2 - 4.532
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 19.079 45.614 6.579 5.482 1.096 10.526 0.658 10.965
predicted 14.792 49.951 4.546 7.616 0.883 10.827 0.560 10.825

abilities are rather small for states. Evidently, the fit of the DP model is quite good

when the full sample is considered. In the following, we look at difFerent subgroups

as well.

Table 4.12 shows how employment and hoi~sing tenure decisions vary by education

level. For the low and intermediate education level, the model predicts the behavior

of the individuals quite well. For the high education level we see that the DP model

predicts more women to be working than the actual number, especially in tenant

households and households in owner category 1. Overall the model correctly predicts

the lower participation rates of women with low eduction and higher participation of

women with a high education. In particular, households of which the woman has a

high education are correctly predicted to be more likely to own a house in category 2

or category 3. For all owner households we observe that the number of working women

is higher than the number of non-working women and for the high education group

in particular, the participation rate is about l0~lo higher. The DP model appears to

track the actual probabilities rather closely.

Secondly we compare childless households with households having at least one
child in Table 4.13. We observe that the DP model correctly predicts about two times

more women to work when they do not have a child. In particular with respect to
owner households, the large majority of women without a child work compared to



120 A Dynamic Model

about half of the women with a child. Even the number of working women with a

child in owner category 1 is lower than the number of non-working women in this
group. Note that the presence of a child has no effect on the choice to rent or own,

but it seems that households with a child are more likely to own in category 1 or
category 2 than in category 3. In total the DP model is able to predict the actual

behavior of childless couples compared to couples with a child reasonable well.

Table 4.14 compares the predicted versus the actual employment and housing

tenure choices by five age classes. The DP model is able to predict the behavior of
women aged 25 and younger correctly, but for the other four age groups the prediction
is less (higher X2 values). It appears that women younger than 30 are more likely to
own a cheaper house than women aged between 31 and 40. This may indicate that
households wait some years before they buy a more expensive house. In Figure 4.4

the actual fraction of women employed versus the predicted fraction is shown by the
woman's age. Until age 35 the predicted fractions follow the actual fractions very
closely, although the predicted fractions are always higher than the actual fractions.

After age 35 the DP model is not completely able to capture the increase in the

actual employment rate. Figure 4.5 shows the actual ownership fractions versus the

predicted fractions by the age of the head of the household. The predicted fraction
follows the actual fraction very closely. Distinguishing between the three ownership

ranges would yield a more spiky graph, and is therefore left out. for presentation.

In Table 4.15 the subsample of households that rent in period t-1 are considered.

The DP model is able to track the transitions from period t- 1 to t of all tenants
together rather closely, 92.301o deciding to continue renting, 3.3P1o, 2.7P1o, and 1.8010

deciding to buy a house in category 1, 2, and 3 respectively. The very large X2 values
indicate that the DP model is not able to predict the transitions from tenants with

possibility to buy in category 1 or category 2 correctly. This is largely due to the fact

that the DP model is not able to predict transitions of households that buy a house
outside their choice-set. However, one should keep in mind that the total number of

transitions is small. Households with the lowest income are correctly predicted to be
more likely to continue renting (98.Oo1o actual, 98.701o predicted), while households with

the highest income are less likely to continue renting (89.7P1o actual, 89.601o predicted).

The probability of working is 54.5P1o for all women in Table 4.15, compared to 55.4~
for those with maximum category 1 to buy, 47.3~o for those with maximum category 2

to buy, and 57.3Q1o for those women with the entire choice set. The DP model predicts

a slightly higher number of women in the second (59.2070) and third (51.Oo1o) panel to
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Table 4.13: Actual versus predicted choice probabilities for the full sample:
by whether or not a child is present

no child present, N-1445, X2 - 3.335
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 12.356 63.322 1.176 8.097 0.969 6.851 0.138 6.090
predicted 12.382 64.299 1.260 8.107 1.084 6.776 0.320 5.771

a child present, N-2653, X2 - 3.297
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 48.549 29.740 5.466 3.317 3.920 4.109 2.714 2.186
predicted 47.962 30.495 5.034 3.739 4.033 3.927 2.639 2.171

Table 4.14: Actual versus predicted choice probabilities for the full sample:
by age class

women aged 25 and younger, N-752, x 2 - 2.842
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 21.543 60.505 2.527 7.846 0.665 3.723 0.665 2.527
predicted 19.530 62.980 2.332 8.050 0.541 3.615 0.634 2.320

women aged 26-30, N-1083, x2 - 11.09
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 33.518 38.596 5.540 7.018 2.955 7.295 1.570 3.509
predicted 29.897 42.518 4.903 7.672 2.968 7.293 1.245 3.504

women aged 31-35, N-951, X2 - 6.241
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 41.746 34.069 5.468 3.049 4.522 5.258 2.313 3.575
predicted 40.020 35.896 4.661 3.847 4.239 5.548 1.850 3.938

women aged 36-40, N-751, XZ - 8.735
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 40.746 37.150 2.264 3.595 3.728 3.995 3.329 5.193
predicted 44.569 33.279 2.726 3.166 3.962 3.750 4.023 4.525

women aged 41-45, N-561, X2 - 8.829
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 45.098 40.642 2.496 2.496 1.783 3.743 0.891 2.852
predicted 47.308 37.929 2.913 2.203 2.921 2.676 1.528 2.522
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Table 4.15: Actual versus predicted choice probabilities for tenants

all, N-3457, X2 - 1.838
T-NW T-W O1-NW Oi-W 02-NW 02-W 03-NW 03-W

actual 42.841 49.291 1.215 2.083 0.926 1.765 0.550 1.331
predicted 41.983 50.279 1.199 2.131 0.951 1.704 0.543 1.210

with maximum category 1 to buy, N-354, X2 - 50.457
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 43.785 54.237 0.282 0.847 0.282 0.282 0.282 0.000
predicted 40.440 58.239 0.355 0.892 0.030 0.033 0.008 0.004

with maximum category 2 to buy, N-909, X2 - 61.249
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 50.935 44.664 1.210 1.540 0.330 0.660 0.220 0.440
predicted 47.382 48.725 1.214 1.533 0.387 0.687 0.011 0.061

with maximum category 3 to buy, N-2194, X2 - 1.052
T-NW T-W O1-NW O1-W 02-NW 02-W 03-NW 03-W

actual 39.335 50.410 1.367 2.507 1.276 2.461 0.729 1.914
predicted 39.995 49.639 1.329 2.579 1.333 2.395 0.850 1.881

be employed.

Table 4.16 presents the employment probabilities of the subsample of owners. Since
ownership is an absorbing state, households do not have to choose between renting
and owning. The employment probability is about 59P1o for all women, which is about
1001o higher than for the women in Table 4.15 who continue to rent. In Table 4.16 it is
evident that the DP model is able to predict the employment decision well, only for

households owning a house in category 1 the predicted probability is slightly higher
than the actual probability, 56.401o versus 52.710.

4.4.3 The results of a simulation study

In this section we present the results of some simulations. In the previous sub-section
we showed that the DP model fits the data in-sample rather well and in this section we
use the estimation results to simulate life cycle patterns of employment and housing
tenure decisions. We perform four different simulation studies. First, a simulation
exercise with respect to the change in the relaxation of the mortgage qualification
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Table 4.16: Actual versus predicted choice probabilities for owners

all, N-913, X2 - 0.164
NW W

actual 40.718 59.282
predicted 39.934 60.066

category 1, N-367, XZ - 1.504
NW W

actual 47.431 52.569
predicted 43.607 56.393

category 2, N-326, X2 - 0.261
NW W

actual 36.910 63.090
predicted 38.540 61.460

category 3, N-220, X2 - 0.021
NW W

actual 35.484 64.516
predicted 36.036 63.964
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constraint is executed. In the DP model we have explicitly taken int.o account that a

mortgage could be taken out on the basis of two incomes as of 1992. In the simulation

we compute ownership rates and participation rates as if this change in 1992 had not

been taken place. In the second simulation study we will set the transaction costs

to zero, because the burden of transactions costs may cause households to be less

mobile. Via this simulation we may get an idea of the importance of transaction

costs on labor supply and housing tenure choices. The third simulation looks at

the effect of an increase in rent. We consider an increase of 40o1c with respect to

the rent in the basis simulation. The final simulation is concerned with a change

in the tax deductibility of the mortgage interest payments. In the Netherlands the

mortgage interest payments are fully deductible. A discussion about a possible change

in deductibility has started, but for the present no changes are proposed. However, to

follow other European countries in this respect, it is not unreasonable to think that.

changes in deductibility will occur in the future. It is therefore important to look

at possible scenarios of changes in deductibilities. In this section we look at possible

effects of a complete abolishment of the tax deductibility of the mortgage interest

payments.

The baseline simulation applies to a household with children t.hat is renting in 1993.
Their annual rent is Dfl. 9,000. The woman is born in 1963, so she is 30 years, she

has 3 years of job tenure, and her partner is 32. Both have an intermediate education
level. From the woman's age of 30 up to 45 we simulate each period her participation

decision and her household's housing tenure choice decision. The simulations are based
on 10,000 replications. The results of the baseline simulation can be found in panel a

of Table 4.17. In the first column of panel a of this table we have distinguished five
age groups of three years. The second column shows the female employment rate and
the third column the home-ownership rate. The other three columns show the home-
ownership rate in each of the three housing price categories. For inst.ance, 81.65010 of
the women are working in the age group 31-33 and 0.13070 of the households in this age

group bought a house. Since ownership is an absorbing state, 0.7P1o of the households
of which the woman is aged between 34 and 36 bought a house. So at. the age of 36,
the home-ownership is 0.2010.

The simulation to evaluate the effect of the change in policy regarding the pos-
sibility to take out a mortgage on two incomes instead of one did not provide any
evidence for an effect on female employment or on tenure choice. Also, a situation
in which there are no transaction costs would not have an effect on emplo,yment
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Table 4.17: Results of the simulations

a: baseline simulation
age employment ownership rate

group rate total cat. 1 cat. 2 cat. 3

31-33 0.8165 0.0013 0.0006 0.0002 0.0005
34-36 0.8417 0.0020 0.0009 0.0006 0.0005
37-39 0.8603 0.0047 0.0015 0.0015 0.0017
40-42 0.8658 0.0137 0.0053 0.0046 0.0038
43-45 0.8503 0.0977 0.0348 0.0346 0.0283

abolishment of
b: 40PIo increase in annual rent mortgage interest deductibility
age ownership rate ownership rate

group total cat. 1 cat. 2 cat. 3 total cat. 1 cat. 2 cat. 3

31-33 0.0047 0.0018 0.0016 0.0013 0.0000 0.0000 0.0000 0.0000
34-36 0.0097 0.0032 0.0035 0.0030 0.0001 0.0001 0.0000 0.0000
37-39 0.0203 0.0074 0.0062 0.0067 0.0005 0.0003 0.0001 0.0001
40-42 0.0467 0.0174 0.0149 0.0144 0.0020 0.0010 0.0007 0.0003
43-45 0.2052 0.0744 0.0710 0.0598 0.0340 0.0180 0.0104 0.0056

and on the choice for ownership. The other two simulations have an effect on the

home-ownership rates, but hardly any effect on participation. Therefore we do not

report employment rates in paiiel b of Table 4.17. The remaining discussion of the

simulations concentrates on the housing tenure choice.

First, we investigate the effect of a 40a1o increase in the annual rent. Compaaed

to the baseline simulation, this means an annual rent of Dfl. 12,600. F'rom panel

b of Table 4.17 it is clear that when renting becomes more expensive compared to

owning, more households, at all ages, would buy a house. However, this effect is

not equal between the ownership categories. For the youngest. group of women, the

absolute change in ownership categories 1 and 2 is larger than the absolute change

in ownership category 3. Changes are more pronounced for women aged over 37,

within the group aged between 37 and 42 the absolute change in ownership in the

cheapest price range is lower than in the other two price ranges, while it is larger for

women aged between 42 and 45. At age 45, the home-ownership rate would be twice

as high as the result of a 4001o increase in the annual rent of Dfl. 9,000. Second, an

abolishment of the interest deductibility would have a negative effect on tenure choice
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for all three categories. For the group of women aged over 37, the absolute change is

smallest in the lowest price range, while it is largest for women younger than 37. The

total effect of an abolishment is quite large. At age 45, the home-ownership rate in

the lowest price range would be halved, while it would be 5 times lower in the highest

price range. However, the results of this simulation should be interpreted with some

caution, because the taac system has not been incorporated in the model explicitly.

4.5 Conclusions

In this chapter we have studied the dynamic aspects of female labor supply and hous-

ing tenure choice. In contrast with Chapter 3, where we have used one year of the

Dutch Socio-Economic Panel, the analyses in this chapter are based on nine years of

data. Besides the discussion of two reduced form models, we have developed a struc-

tural model. A discrete dynamic programming model with female employment and

home-ownership as control variables is estimated. Households have to meet a mort-

gage qualification constraint when they want to take out a mortgage loan. The size of

such a loan is limited by income. As a result of the mortgage qualification constraint,

we have distinguished three ownership price ranges. This means that low income

households have a smaller set of houses to choose from than high income households.

For the tractability of the model we have distinguished between employment and un-

employment and we have assumed that ownership is an absorbing state. A limitation

of this study is that savings are not incorporated in the model. The questionnaire of

1988 contains some questions regarding saving motives. We have used the responses

to these questions to evaluate the importance of saving for a house. It turned out that

many households have indicated to have saved for the purchase of a house, although

other motives were important as well. We have adapted the mortgage qualification

constraint in such a way that the model is able to take care of households that have

bought a more expensive house than they would have been able to do on the basis

of household income only. The model's explanatory power is discussed in detail. The

main advantage of a structural model is that it can be useful for policy evaluations.

The model enables us to check the effect of the policy change of financial institutions

to offer mortgages on the basis of two incomes instead of one. A simulation exercise

is performed using data from before and after 1992. In addition, we have performed

three other simulations with respect to a possible change in the transaction costs,
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with respect to an increase in the annual rent, and with respect to a possible change

in the deductibility of the mortgage interest payments.

All models in this chapter are estimated using a sample of households of which

the man is working. Flrrthermore, we have selected only households that rent in the

first year they are in the panel. The results of the reduced form models indicate that

the labor force participation of women is higher in the period 1992-1994 and that

households are more likely to own as of 1992. Being an owner of a house in the lowest

price category has a negative effect on the probability of working, while being owner

in one of the other two categories has a positive effect, although the effect does not.

seem to be very strong. On the other hand, the effect of workirrg on the choice of

owning is positive and significant. The longer a woman is working in the same job, the

more likely the household will own a house in the most expensive category. A higher

educated woman is more likely to be employed and to own a house in the highest

price category.

In the reduced form models housing costs and the mortgage qualification con-

straint are not taken into account. In our structural rnodel, for each future period

households have to weigh the advantages and disadvantages of owrring and renting in

combination with employment, taking the costs of housing into account. Decisions for

periods nearby weigh more heavily than decisions for the remote future. Via a grid

search we found a discount factor of about 0.8, indicating that people are not very

forward looking. Three models, which vary by the inclusion of housing costs in com-

bination with the mortgage qualification constraint, are estimated. For each model

we have estimated the myopic version (the discount factor is zero) and the forward
looking version (the discount factor is positive). The estimates of the ownership cate-

gories in the myopic model and in the forward looking model are qualitatively similar.
Comparing the models, ownership is preferred less when no discounting takes place.

Further, we see that ownership of houses in the highest price category is preferred

less when housing costs and the mortgage qualification constraint are not taken into

account. However, when households have to meet a mortgage qualification constraint
and have to take housing costs and transaction costs into account in their decisions,
they are more likely to own a house in the highest. price category. In the forward

looking models, the interaction of female employment and ownership is not signifi-
cant, while it is positive and significant in the most comprehensive myopic model.
There is hardly any difference in the effect of children on participation between the

three modeLs. The comparison of actual and predicted probabilities shows that the
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DP model fits the data in-sample rather well.
The female employment rates in the baseline simulation are high. Tlris is likely due

to the fact that we have not modelled uncertainty in the labor market. An unemployed

woman who wants to work will find a job with certainty. The siiuulation results show

that the relaxation of the mortgage qualification constraint. did not have an effect on

both female participation and home-ownership. Also, the transact.ion costs do not.

seem t.o have an effect on the tenure choice and women's labor supply decision. An

increase in the annual rent from Dfl. 9,000 to Dfl. 12,600 will double the horne-

ownership rates in all t.hree price categories, although no effect is found on female

participation. The final simulation shows that less households choose to buy a house

if the deductibility of mortgage interest payments would be abolished. In particular,

only 0.6 010 of the households with a woman aged 45 would own a house in the highest

price range compared to 2.8~1o in the baseline simulation. Since effects of the tax

system have not. been modeled explicitly, one cannot give too rnuch significance to

the results. Flu~ther research, in which the tax system is part of the model, has to be

performed to give decisive answers to the effect of possible deductibilit,ies of mortgage

interest payments.
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4.A Appendix: Definition of the variables

Using the information respondents have provided, we explain the construction and

definition of t.he variables and concepts used in t.his chapter. We have spent consid-
erable time to impute missing values or internally inconsistent responses using the

information the individual has provided in the previous year or in the following year.
This is done, because our sample consists of a small number of households and tran-

sitions are important for the estimation of the DP model. All answers to questions

used to construct the variables are checked for consistency over the years. However,

it will be too detailed to mention all imput.ations. Furthermore, the SEP has the

problem that the coding of answers to questions is not consistent within the survey

and not between the surveys (for example the coding of yes and no). For illustration,

some households have reported a mortgage interest rate of 0.8~o in one period, while

in both the previous year and the following year the reported rate was 8010. Such cases

can be recoded easily, but it is more difficult to decide what to do with a reported

interest rate of 18010 or 20~10. When information of other years could not. give a decisive

answer, these cases have been deleted. Some individuals reported in one year that

they worked 4 hours per week and in an other year 40 hours, while their income did

not change. Such cases are recoded. For most variables, very low values or very high

values are checked. If the information was not available or could not be used from an

other year, cases with missing values or internally inconsistent. responses are deleted.

income (I): From 1987 imtil 1989 respondents are asked whether they receive

income regularly. They report the after tax amount and the period (per week, per

four weeks, or per month). It includes paid overwork, sickness benefits, tips, and

extra allowances. As of 1990, individuals report their before tax yearly income of the

preceding year according to the annual statement provided by their employer. To

have consistent information for all years in our sample we have done the following to

arrive from gross income to net income. For each respondent we have determined his

or her tax-free sum. Furthermore each person can deduct an amount for the costs

associated with his or her occupation. Although one can deduct the true costs, we

have taken the standard deduction (which is given on the tax forms) for all persons. In

the Netherlands home-owners can make use of a pre-allowance. This means that they

can deduct the mortgage interest from their before tax income in such a way that they

receive a higher net wage from their employer every month. For cohabiting couples

owning a house together, each partner can deduct that part of the mortgage interest
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which is in accordance with his or her share of the inortgage debt. For ma.rried couples,

the partner with the highest personal income will deduct the mortgage interest. We

assume for all home-owners that the head of household makes use of this option. We

have computed the taxable income as the gross income minus the amount associated

with the costs of occupation minus the tax-free sum and (in case of home-owners and

head of household) minus paid interest on the mortgage. Using this taxable income

we have computed the amount of tax someone has to pay. Net income is then defined

as gross income minus the computed amount of tax. The cases where the computed

net income turned out to be negative are deleted. The Netherlands have a progressive

tax system:
ta~-z1~Zo if OGZoGZl
ta~-z1~Zlfz2~(Zo-Zl) if Z1GZoGZ2
ta~-z1~Zl~z2m(Z2-Zl)~z3~(Zo-Z2) if Zo]ZZ
Zo : taxable income
For example for 1989: zl - 0.351; z2 - 0.5; z3 - 0.6; ZI - 42123; Z2 - 84245
for 1994: zl - 0.38125; z2 - 0.5; z3 - 0.6; Z1 - 43267; Z2 - 86531

employed (e): All individuals who work at least one hour per week in the la-

bor market at the moment of the collection of the data are considered as employed.

Besides, the value for income has to be non-missing. The terms being employed

and participation are used interchangeable, because in this model it is assumed that

women who want to work will find a job with certainty. Involuntary unemployment

is not modeled.

labor market transition: A transition occurs in period t if the individual is

unemployed (employed) at time t- 1 and employed (unemployed) at time t. Table

4.6 provides the number of transitions of women aged 45 or less during the period

1988-1994.
number of hours: For the years 1987 to 1989 respondents are asked whether

they have a paid job. Holiday jobs, being in the military service, incidental short-term

jobs, and working while receiving an unemployment benefit are not regarded as paid

jobs. Then they are asked how many jobs they have. In 1987 and 1988 they are

asked how many hours per week they generally work in the one job or in the most

important job. This includes paid overwork hours, but hours spent on commuting are

not íncluded. People with more than one job are also asked how many hours they

generally work in total in all jobs. In 1989 nothing is asked about the most important

job in particular and all respondents with at least one job are asked to fill in the tot.al

number of hours they work in general.
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From 1990 to 1993 respondents are asked to choose their main occupation from
a list of possible pursuits. Having a paid job is one possibility. For people who have
not filled in that their main occupation is having a paid job the follow-up question
is whether they do some paid work for a couple of hours per week or for a short
period. Respondents who do not work for wages have to answer how many hours
they generally work in the job on which they spend most time in case they have more
than one job. Respondents who do work for wages are asked about. the number of
hours according to their labor contract of the job they spend most time on. Besides
the main job, respondents are asked about a possible second job. Respondents with

a second job also give the number of hours they usually work in this second job. The
total number of hours someone is working is then the sum of the hours in the most

important job and the hours in the second job. Cases in which the sum exceeds the
total number of hours available per week are deleted unless information of an other

year was decisive.

In 1994 all respondents are asked whether they have a paid job for at least one
hour per week or have a job for a short period. Then they are asked how many hours
they generally work in all jobs.

So due to the changes in the questionnaire, t.he nurnber of hours in 1990 to 1993
is the number of hours according to the contract, but only for individuals with one
paid job. For individuals with more than one job, the number of hours is the sum of
the contract hours of the main job a.nd the nurnber of hours they usually work in the
second job. For the other years, the number of hours is the number they usually work
per week in all jobs.

net hourly wage (w): The net hourly wage is computed as the net yearly income
divided by 52 and this is divided by the number of hours worked per week. The cases
where the computed net wage was higher than Dfl. 150 are checked. Most of these
cases were caused by a very low reported number of hours. The cases are recoded if
possible.

job tenure (JT): From 1987 to 1993 the respondents are asked when they started
their most important job. Both month and year had to be filled in. In 1994, only
respondents who work 12 hours and more are asked to report the year in which they
started their most important job. For individuaLs who work less than 12 years we have
used information from the 1993 wave. We do not loose observations, because there
are no new respondents from the 1994 wave. Job tenure is defined as the number of
years someone has worked in his or her current job. We have checked whether the
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number of years is smaller than the person's age minus 12. Note t.hat, the job tenure

will become zero when the woman decides to stop working. The job tenure transition

probability is simple:

p(JTt~I - 0) - 1 if ei - 0

p(JT~tI - JT~ -}- 1) - 1 if e~ - 1

age (A): This is observed in tlre dat.a and the transition probability is:

p(Acti-Ae-~1)-1

year of birth (YB): This is observed in the data.
education level (E~): Information on the highest. att.ained education level is

collected on a two (1988) or three (1989-1994) digit level (SOI-code, see Statistics

Netherlands). We have checked the consistency in the answers of the respondents.

An individual can not change from a higher educat.ion level to a lower education level.

In such cases we recoded the lower level to a previously answered higher level. We

distinguish 3 levels: level 1: primary school (6 years), secondary school first level

(3-4 years), or low vocational (4 years); level 2: secondary school second level (2-

3 years) or intermediate vocational (4 years); level 3: high vocational (4 years) or

university degree (4 years). The DP program is simplified substantially by assuming

that individuals cannot. raise their education level.
marital status: The questionnaire asks for the marital st.atus: rnarried (iucluding

separated), divorced, widowed, never married. A woman is cohabit.ing if she has never

been married and is the permanent partner of the head of household. Because we

include couples only, a woman is or the spouse or t.he permanent partner of the head

of household.

presence of a child (K): To reduce the size of the DP problem, we predict the

presence of a child in the household. The probability of a birth during t is a function

of the woman's year of birth and her education level. pb~ is specified as a binary

probit probabilit.y. Using bt equals 1 if a child is born and 0 otherwise, the transit.ion

probability is given by:

p(Kctr - ~IKt - 0) - 1- pbt if b~ - 0
p(K~}1-1~Ki-0)-pb~ if 6~-1

p(Kcti - 1~Kc - 1) - 1

We do not consider the possibility that a child leaves the parental home and we

make no distinction between the number or age of children. IVlaking such a distinction,
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the number of children and the age of each child has to be included as extra stat.e

variables, which would complicate the estimation of the DP model substant.ially. The

parameter estimates of the probit model are:
coef t-value

constant -5.86 -11.9

fertility` 3.55 6.2

year of birth 2.10 2.1

intermediate education 0.19 2.7

high education 0.40 4.2

log likelihood: -931

number of observations: 4861
'The probabilty of giving birth for married and cohabit.ing women

in the Netherlands by age (Van Noord-Zandstra et al., 1991).

owner (o): The questionnaire includes the question whether the head of household

is a tenant, a sub-tenant, lives for free in the dwelling, or owns the dwelling. We have

deleted the households that inhabit a free dwelling. Sub-tenants and tenants are

combined into one category. In our sample we select only households that. rent in the

first year.

housing tenure transition: A household is defined to move in year t if the head

of household answers to be a tenant in year t- 1 and an owner in t. The survey

does not. ask directly whether the head of household has moved since the previous

wave. We do not consider moves from an owner-occupied place to a rental place.

Ownership is an absorbing state. Also moves between the ownership categories are

not considered. When a household decides to move to a house in category 1, it is

not possible for this household to move to a house in category 2 or category 3 in the

future. Table 4.6 gives the number of transitions of households of which the woman

is 45 or younger during the period 1988-1994.

number of years at the same address: Respondents are asked for the year

and month they moved to their current address. We construct this variable using the

information provided by the head of household. Cases in which the number of years

at the current address exceeded the age of the head of household are deleted unless

information of another year could be used.

rent (R): The amount of rent per year. Fhrther, all households are asked to

answer how much their expenses are on water, electricity, gas, heating, and energy.

We have deducted these expenses from the reported rent if the household pays the



4.A. Appendix: Definition of the variables 135

rent including housing expenses. Other costs which may be included in the rent, for

example a central antenna system, can not be deducted, because there is no separate

information available. Furt.her, a possible rent subsidy is deducted from the rent.

In the DP program when the household makes the decisions for future periods, we

assume the rent to be fixed.

maximum possible mortgage (M,n~): The maximum possible mortgage a

household can take out is defined in equation (4.2). This amount depends on the gross

labor income of the household. Because the estimation of the DP model is based on

net labor income, we set the g in equation (4.2) equal to 5 using the assumption of a

marginal tax rate of 40P1o for all tenants.2' The household's choice set D is determined

by MmaX. It is possible that. some households have bought a house worth more than the

value of Mm~. For example, households with a large amount of savings that want to

use this amount for the purchase of a house have actually a larger feasible set of houses

than our model would determine. A limitation of our DP model is the assumption that

households have no savings. In the DP program all decisions are based on predicted

values for net earnings. Based on these predicted values, 3.2~~ of the households have

bought a house outside their feasible set. To take this into account, we estimate the

DP model with the modification in the mortgage qualification constraint (4.9).

value of the house: The value of the house is the self reported value of the
house in the year of purchase. In our analysis we make a distinction between 3 price

categories of which the limits are not. fixed over the period 1988-1994. For 1988 the

first price category is under Dfl. 130,000, the second category is between Dfl. 130,000

and 160,000, and the last category is over Dfl. 160,000. The categories are based
on an equal division between the total number of observed tsansitions from rental

housing to owner-occupied housing. The limits for the other years are based on the

limits of 1988 and the housing price index. For 1994 the first category is under Dfl.

185,633, the second category between 185,633 and 228,472, and the last category is

over 228,472. So the characteristics of the houses in each category are the same over
this period.

For the years 1988 and 1989, the value of the house is taken from the April wave

of 1988 and 1989 respectively. For all transitions we have checked the value of the

outstanding mortgage compared to the value of the house. Cases for which the ratio

2sWe could have used the real marginal tax rates for all households. But in the DP model, we also
need to know the marginal tax rate in all future periods. A possibility would be to fix this rate in
all future periods, but the assumption of a 40P1o rate is a fairly good approximation for tenants.
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is lower than 0.85 or larger than 1.15 are checked with other years.

type of mortgage: The main difference between the various types of mortgages

is the way one can repay the loan.2a We can distinguish three types. In the first. type

the monthly mortgage burden consists of the interest payments and a redemption.

The outstanding mortgage debt will be smaller as time passes and at end of the

mortgage contract the loan is redeemed entirely. An annuity mortgage is such a

type of mortgage. Secondly one can save for the redemption. During the period of

the contract the loan will not be redeemed, but money is saved and at the end of the

contract the savings will be used to redeem the mortgage loan. The mortgage is based

on a money loan and a life-insurance. The insurance premium exists of a savings part

and a part which serves as a supplementary payment in case of a premature death.

Tax advantages arise from two points. During the entire term of the contract, interest.

payments are constant (do not decrease as in the case of an annuity mortgage) and are

fully deductible form the income tax, while the returns of the life-insurance are not

taxed. An example of this type of mortgage is the savings mortgage which has become

very popular in the early nineties. In the third type of mort.gage only interest is paid

during the contract period. The redemption at the end of the contract. can be met

by selling the house or a new loan. For comparison in 1994, 40~0 of the outstanding

residential mortgage contracts were annuity mortgages, 251o were savings mortgages,

1501o were traditional mortgages with a life-insurance, and the remaiiung 2001o were

other types of mortgages with lower market shares.2~

mortgage burden (MB): The mortgage burden is defined as the sum of the paid

interest on the mortgage, the redemption, and the premium in the year of purchase.

Households without a mortgage are not included in the analysis. The mortgage burden

is assumed to be fixed over time and the average of the mortgage burden per category

is used as input in the DP program. The computation is done as follows:

For 1987 to 1990: the head of household is asked to report the total sum of interest

payments plus the redemption. In the follow-up question the head is asked for the

amount of interest only. Persons who do not know this amount are asked for the

interest rate. For these households, the computation of the total amount. of interest

is based on the assumption of an annuity mortgage.

24For a detailed description in Dutch of the various types of mortgages, see the mortgage guide
(Vereniging Eigen Huis, 1995). Van Bussel (1998) provides sii overview in English.

25See Statistics Netherlands (1996). Each year Statistic Netherlands publishes (among many
other subjects) detailed information on the number of outstanding mortgages and newly registered
mortgages.
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In 1991, the questionnaire has been changed. A distinction is made between (1) the
payment of interest, (2) the payment of a redemption, (3) the payment of interest plus

a redemption, and (4) the payment of interest plus a premium. The fourth option

is the case of a life-insurance mortgage or a savings mortgage. Again, if one does

not know the amount of interest, one is asked for the interest rat.e. With respect t.o

option three, the computation of the amount is based on the assumption of an annuity

mortgage. With respect to option four, we have made the following assumptions to

compute the amount of interest. The contract period is 30 years, no extra interim

payments are allowed, and the insurance premium against the event of a premature

death is 1.5P1o.

In 1994, the survey does not provide detailed data with regard to mortgage pay-

ments. Instead, Statistics Netherlands provides their self-computed value of the

amount of paid interest. We use this value.

transaction costs (TC): We have fixed the transaction costs to be 10070 of the

mean value of the house per category.

rateable value (RV): The tax authorities supply a table based on housing

values from which home-owners can determine the rateable value. Home-owners have

to add this value to their income when they fill out the tax form. Because this

information is not available in the data set, we have computed the rateable value

using the information on the value of the house and the table of the tax authorities. In

principle the rateable value increases (decreases) when the value of the house increases

(decreases). Since the value of the house is not a state variable, we fix the rateable

value and use the average per category as input in the DP program.

other housing costs: This information is taken from the mortgage guide (1995).

(1) The maintenance costs are on auerage Dfl. 200-250 per month. (2) The annual

premium of the home buildings insurance is between Dfl. 0.55 and Dfl. 1.25 per Dfl.

1,000 insured amount. (3) The survey does not give information on the owner part. of

the property-tax, which can differ between municipalities. As of 1990 the survey does

not provide any regional information making it impossible to determine the property-

tax for a household, but an indication would be between 0.0012 and 0.0063 times

the value of the house per year. (4) The value for the groundrent is observed for

1987-1989, information for the other years is not available. Other housing costs are

thus a very sma11 portion of the total expenses for owners and it is very likely not

an important factor for the buying decision. Therefore we ignore the other housing

costs.
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4.B Appendix: Technical details

We have estimated a restricted model (model 3, B- 0) and an unrestricted model

(model 3, B- 1). The likelihood functions corresponding to each of the two models

are weighed by the parameter B. The conditional choice probabilities of the restricted

model are PR and of the unrestricted model Pu. Restricted means that the household

has a restricted choice set, which is determined by the maximum amount the household

can borrow. Unrestricted means that each household has the possibility to buy in

category 1, 2, or 3.

log L(a, ~, B) -
Nl T,.

~ ~ {log [BPuc(dit~sit,a,~ - oo) f (1 - B)PRlt(dit~sit,a,~ - 0)]} -}-
i-1c-1

N2 T,,
~ ~ {log [BPuc(dit~sit,a, f - oo) -~ (1 - B)PR2t(dic~sic,a,~ - 0)]} -F

i-Ni}1t-1
N3 T,.

E ~ {log [ePut(ditl sit,a, ~ - ~) -~ (i - e)P,~t(ditlsit,a, ~ - o)]} ~
i-Nq}1t-1

Nq T,
~ ~ {log [9Pult(dit~sit,a, ~ - oo) f ( 1 - B)PR4c(dic~sic,a, ~ - 0)]} f

i-N3}1 t-1
N5 T,
~ ~ {log [BPuzc(dit~sit,a, ~ - oo) f ( 1 - B)P~c(dic~Sit,a, ~ - 0)]} f

i-Nq}1t-1
N T;
~ ~ {log [9Pust(die~sic,a,~ - oo) f (1 - B)Past(dic~sit,a,~ - p)]}

1-N5t1 t-1

where the data is ordered in such a way that the first Nl households are tenants in

period t-1 with the choice set Dt - { e, ol }, the number of households Nl f 1 to Nz are

tenants in period t- 1 with the choice set Dt -{e, ol, oz}, the number of households

Nz~-1 to N3 are tenants in period t- lwith the choice set Dt -{e, ol, ozi o3}, the

remaining number of households N3~-1 to N are owners in period t- 1. The first

N3f1 to N4 in category 1, the second group N4-I-1 to N5 in category 2, and the last

NSf1 to N in category 3. Fllrther the conditional choice probabilities are defined in

the next formulae, where vu and vR refer to the expected value function corresponding

to the unrestricted and restricted model respectively.
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exp {vuc(SC, dc, a, ~ - oo)}
Pu(dc~sc,a,~ - ~) - ~

~d~E{e,o,,~,osl exp {vuc(sc, dc, a, ~ - ~)

( ~ ~ ) -
exp {vuc(sc, e e, a, okc - 1, ~ - ~) } (k - 1 2 3)P(Jk ec Sh a, ~kt - lr -~

~e~ exp {71ut (S t, et, a, ~kt - 1, S- 00) }
,,

exp {2,RC(sc, dc, a, ~ - 0)}
PRi (dc ~st, a, ~ - 0) -

~d~E{e,o~} exp {vac(sc, di, a, ~ - 0)}

exp {vc(s~, dc, a, ~ - 0) }
PR2(dclsc,a,~ - 0) -

~d~E{e,o~,os} exp {z,ac(sc, dé, a, ~ - 0)}

( ~ ~ ) -
exp {vttc(sc, dc, a, ~ - 0)}

P~ dc sc a~ - 0 ~d~E{e,o~,~,03} exp {v,RC(se, dc, a, ~ - 0)}

~ ~ )-
exp {vac(sc, ec, a, okc - 1, ~- 0)} (k - 4 5 6)P2r(ec sc, a, okc - 1, -~ ~e, exp {vtte(sc, ei, a, okc - 1, ~- 0)}

The estimation procedure

At this point, we want to spend some words on the estimation procedure and the

necessary computing time of the different DP models. It is generally known that the

estimation of DP models is very time consuming. All computations are done with the

statistical soft,ware package Gauss on a Pentium II 300 or a Pentium II 400 with at

least 64 RAM. For all models the time horizon T is fixed at 45 years minus the age

of the woman at time t. When estimating model 1 or model 2, one iteration takes

between 1 and 12 hour. One iteration when estimating model 3 takes about 32 to 4

hours. The maximization of the likelihood function when ~3 - 0, so the expected value

functions do not need to be computed, takes just a few minutes. We have proceeded

as follows:

All models are first estimated when ~i - 0. The optimal values at Q- 0 are then

used as starting values for ~3 - 0.1. So we perform a grid search (steps of 0.1 from 0

to 1) on Q. The convergence was not very good when bigger steps were used. After 5

or 6 iterations the change in likelihood function is small (about 0.05). Therefore we

stopped the optimization after at least 6 iterations and used the estimates as starting

vales for the next round. When the optimal ,Q is found, the model is estimated until

the change in likelihood is less than 10-9 which takes about 15 to 20 iterations. In

total about 70 to 75 iterations are needed to find the parameter values which are

presented in Table 4.10.



140 A Dynamic Model

In model3 the extra parameter B should be estimated jointly with the parameters
from the utility function. To ensure that the probability B lies between 0 and 1, we

have used the transformation I}QB and optimized with respect to 9, which can take
values between -oo and -oo. For ~3 - 0 an estimate for B was found, however for

Q 1 0.5 this was not possible anymore. For small values of Q, the estimate of B was

smaller than 0.5. For Q- 0.5 the estimate of B was about 0.7, but for Q- 0.6, the

estimate of 9 went to -oo.
We observe in the data that many households have only a restricted choice set

in the first few years, because income is increasing. So for small values of Q, thus
when a household takes only a few future periods into account in his decision process,

B can be identified. Fhrther, only 9 households bought. a house outside their choice
set. Because it turned out not to be possible to estimate B, we decided to fix it

at 0.10. The interpretation is that 10010 of the households are able to buy a more

expensive house than they would be able on the basis of Mm~. Possible explanations

are that households may have used savings for the purchase of a house or they may

have inherited a considerable amount of money and used this for the purchase of a

house.



Chapter 5

Summary and conclusions

This thesis exists of two parts. In the first part. we give a detailed descript.ion of wealth

holdings, income, and savings of Dutch households across the life cycle. Our aim in the

second part is to provide insight. in households' decision to buy a house in relation to

women's decision to participate in the labor market. In our analyses, three points aTe

of special importance. First, separability of preferences between housing consumption

and female labor supply. Second, the influence of an earnings liquidity constraint on

female labor supply. Third, the effect of a mortgage qualification constraint and in

particular, the effect of the policy change in 1992. In that year financial institutions

started to offer mortgage loans on the basis of two incomes instead of one. We provide

empirical results within a static framework as well in a dynamic framework.

With the availability of micro data, the interest of researchers in various aspects

of household behavior has grown. Economic theories, such as the life cycle-permanent

income model and variations of this model, may be tested by means of micro data.

The standard life cycle model predicts that wealth-age profiles are inverse U-shaped.

Households a.re assumed to save during pre-retirement years, and to dissave in the

yea,rs following retirement, when they consume all their asset holdings. In earlier

years wealth-age profiles are studied using a cross-section of households. More recent

studies use a series of cross-sections to describe age profiles of wealth holdings, income,

a.nd saving and pay special attention to cohort and year effects. Our analysis of wealth
and income components in Chapter 2 is based on data of the Dutch Socio-Economic

Panel (SEP) for the years 1987-1989. Since our data set follows the same individuaLs
over time, we a.re able to investigate the distribution of savings derived from first

differencing wealth.



142 Summary and conclusions

We start Chapter 2 by providing simple statistics of the data and their main char-

acteristics. Housing represents one of the main components of household portfolios
and about 45oI'o of the households in the sample own their house. The mean value of

the house is about Dfl. 149,000 in 1987 and increases to Dfl. 159,000 in 1989. A small

percentage of households holds bonds, mortgage bonds, shares, or options. However,
the average amount of these assets are sizeable, about Dfl. 45,000. More than 54~10
of the households report some type of debt, of which the mortgage is the most im-
portant. debt component. This description is extended by examining the dist.ribution

of wealth across the life cycle using non-parametric estimated quantiles to investigate
whether households run down their assets when old. At a cross-sectional level, the

distribution of wealth shows that there is considerable heterogeneity in households'
wealth holdings. Second, measures ofwealth inequality indicate that wealth inequality

increases close to and after retirement. Furthermore, we observe a hump-shaped age
profile for median net worth, suggesting that the elderly dissave. However, age and

cohort effects can not be distinguished using one cross-section. Several cross-sections
are necessary to give a decisive answer to the question whether households dissave in

the years following retirement. Using the panel aspect of the data, the analysis of the

distribution of savings shows that there is some dissaving across the entire life cycle,

but that. a sizeable fraction of the households are not decumulating wealth when old.

Besides the distribution of net worth, Chapter 2 provides the distríbution of income
and its main components, labor income, capital income, and transfers. Total income

has a steep profile for households with a head younger than 30 years, a moderate

increase across the life cycle until the age of 50, and subsequently shows a decline.

Transfers increase sharply at the age of 50, the moment that labor income starts

to decrease. Since households take out a mortgage early in their life cycle, a large

percentage of the households have negative capital income during their life cycle.

Mean capital income is positive after the age of 60 and increases thereafter. The
correlation between savings and future income changes turned out to be positive,

contradicting a prediction of the life cycle-permanent income model that savings is
high when income is expected to decrease. The advantage of the SEP to provide

information on households' expectations about future income and motives for saving
enables us to perform some consistency checks on the data. The regression of actual

income changes on the households' expectations shows that expected changes are
significantly related to actual income changes. By examining motives for saving we
find that savings are indeed higher for households that indicate to have saved. Another
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interesting finding is that about 22010 of the households of all ages has indicated to save

for unforseen events, pointing to the importance of the precautionary saving motive.

The motive to save for a house is only important for households with a head younger

than 40 years. Finally, households with a head over the age of 70 say to save for

children indicating the existence of a bequest motive.

In Chapter 3 we present our first results of the analysis of the relationship between

housing and female labor supply. Using the data of the SEP of 1989, some simple cross-

tabulations show that participation is higher for women in owner-occupied housing

than for women in rental housing. Secondly, compared to women who work little,

mortgage debt, mortgage interest, and redemption are all higher for women who work

more than 32 hours a week. Furthermore, women's participation is very high (72~0

compared to an average of 45oI'o) in households for which the mortgage costs are more

than 30010 of total family income.

Our theoretical framework starts with a simple life cycle model, in which housing

consumption, non-housing consumption, and female labor supply are distinguished.

Male earnings are assumed to be exogenous. We base our analyses on married and

cohabiting couples of which the man is working. We are particularly interested in the

decisions of women to participate in the labor rnarket, because we expect them to be

able to adjust the number of hours more easily than men. Households are assumed to

maximize an intertemporal additive utility function subject to a function that relat.es

housing characteristics to housing consumption, to a wealth accumulation constraint,

and to an earnings dependent liquidity constraint.

We emphasize two points in Chapter 3. The first point is concerned with the

separability of preferences between female labor supply and housing consumption.

For that purpose, we derive a female labor supply function conditional on housing

consumption. If the coefficient corresponding to housing consumption in the labor

supply function is not significantly different from zero, we can conclude that housing

consumption is weakly separable from female labor supply. In that case, housing con-

sumption has only income effects and the total allocation of household expenditure is

not affected by housing consumption. The second important issue is the influence of

the earnings related liquidity constraint on female labor supply. The first order con-

ditions derived from the optimization problem show that binding liquidity constraints

influence the wage rate, which is an explanatory variable in the labor supply function.

The wage rate exists of an observable part and a part resulting from bínding liquidity

constraints. In our estimation, we approximate this second part by the obligation
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ratio, defined as the ratio of the mortgage interest payments and the redemption to
other family income. The effects of a mortgage qualification constraint on the hous-
ing tenure choice and women's decision to participate in the labor market are not
discussed in this chapter.

We use rent as a measure for housing consumption, modeled as a function ofseveral
housing characteristics, such as the number of rooms in a house, the type of house,
and the age of the house, on a variable indicating how long the household has lived at
its current address, and on regional variables. The housing characteristics are treated
as endogenous variables and are instrumented in the model. Using data of 1989,
our final system of equations is estimated by minimum distance in which possible
correlations between the error terms are taken into account. The estimation results
show that the number of children in the household has a negative effect on the hours
supplied by the woman. Second, women work significantly less hours if other family
income is higher. Third, households with lower family income and cohabiting couples
are more likely to be tenants. Fourth, housing consumption is higher if the house has
more rooms and if the household lives in a detached house, but is significantly lower if

the house is older. Further, the longer households live at. the same address, the lower
their housing consumption. Finally, it turns out that the coefFicient corresponding

to housing consumption is not significant in the labor supply function. Therefore we
cannot reject the null hypothesis that housing consumption is weakly separable from
female labor supply. Our argument that women in households with high mortgage
commitments may work to make the earnings related liquidity constraint non-bindíng
is supported by the result that the obligation ratio has significant positive effect on
the number of hours supplied by the woman.

In Chapter 4 we use data of the period 1987-1995 of the SEP to further analyze
housing tenure choices in relation to women's labor force participation decisions. Just
like Chapter 3, we restrict our sample to married and cohabiting couples of which
the man is working. A further restriction is to concentrate on couples that rent in
the first year we observe them in the data. The main emphasis in this chapter is on
the effects of the mortgage qualification constraint on households' decisions regarding
home-ownership and female labor force participation and in particular the effect of
the relaxation of the credit restriction in 1992 for obtaining a mortgage based on two
incomes instead of one.

By estimating a probit of female labor force participation, we find that higher
educated women and women without children are more likely to work. The positive
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and significant effect of the year of birth dummies (the reference group is born before

1947) point to the existence of a cohort effect. Being a home-owner in the lowest of

three price categories has a negative effect, but owning a house in one of the other

two price ranges has a positive effect on the probability of working. The results of a

multinomial logit of the choice of owning a house in one of the three price ranges show

that the longer a woman is working in the same job, the more likely the household will

own a house in the highest price range. Higher educated couples are more likely, but

couples with children are less likely to own in the most expensive category. Lastly, in

both models, the dummy for the period 1992-1994 is positive and significant, which

indicates that the relaxation of the mortgage qualification constraint may have had a

positive effect on participation as well as on home-ownership. However, interactions

of this dummy with the ownership dummies in the probit or with participation in the

multinomial logit are not significant.

To further investigate the policy change of the relaxation of the borrowing credit,

we develop a discrete dynamic programming (DP) model with female employment

and the home-ownership in three different price categories as control variables. We

incorporate a mortgage qualification constraint (depending on income), transaction

costs, and housing costs and allow for nonseparability of preferences between female

employment and ownership. As a result of the mortgage qualification constraint, some

tenants can buy in the lowest price range only, some tenants can buy in the two lowest

price ranges only, and the remaining group of tenants is not restricted in its choice.

Intertemporal aspects can be analyzed in this model, but some assumptions were

necessary to make estimation of the model possible. The most restrictive assumption

in the DP model is that the amount of savings cannot be determined. The analysis

of motives for saving indicates that young households do save for the purchase of a

house. This finding is taken into account in the estimation of the DP model. One

result of the estimation is that households are not very forward looking. Via grid

search we found a discount. factor of 0.79. The presence of a child in the household

has a negative effect on the participation of the woman. Households are more likely to

own in the most expensive category when they take housing costs and future periods

into account in their decisions, although owning a house in the highest price range is

relative more expensive than owning in a lower price range. The interaction of female

employment and home-ownership is positive and significant if households do not take

future periods into account (discount factor is zero), but insignificant if they do take

future periods into account.
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Fl~om investigating several subsamples, based on education level, age group, whether

or not the household has a child, t.enants only, and home-owners only, we conclude

that the estimated DP model fits the data in-sample rather well. We finish this the-

sis by running some simulations. The first simulation is performed to evaluate the

effect of the policy change in 1992. Our simulation indicates that this policy change

did not have an effect, neither on female employment nor on home-ownership. Our

second simulation shows that an abolishment of the transaction costs would have no

effect on both employment and home-ownership. A third simulation is performed

to investigate the effect of an 40~I'o increase in the annual rent of Dfl. 9,000 to Dfl.

12,600. Again, we find no effect on the employment rates, but more households at

all ages would buy a house. The total home-ownership rate would be doubled as a

result of the increase in the annual rent. Our final simulation is concerned with the

abolishment of the tax deductibility of the mortgage interest payments. The results

of this simulation should be interpreted with some caution, because the tax system

has not been modeled explicitly. Our simulation suggests that less households would

buy a house. The home-ownership rate in the highest price range would be five times

lower and the home-ownership rate in the lowest price range would be twice as low as

the result of an abolishment of the tax deductibility of mortgage interest payments.
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Samenvatting

In dit proefschrift staan de financiële beslissingen van gezinnen en de uitkomst van

die beslissingen centraal. Het onderzoek begint met een gedetailleerde beschrijving

van vermogens- en inkomensbestanddelen en daarnaast wordt aandacht besteed aan

het spaargeld en spaarmotieven van gezinnen gedurende hun levenscyclus. Ongeveer

de helft van gezinnen in Nederland bezit een eigen huis, waarmee het één van de

belangrijkste -zo niet de belangrijkste- vermogenscomponent in hun portefeuille is.

Een aanzienlijk deel van het onderzoek gaat over de keuze van gezinnen om een huis

te kopen. Deze keuze wordt bestudeerd in relatie tot de keuze van vrouwen om al

dan niet te werken. De motivatie om deze twee aspecten samen te bekijken vloeit

voort uit een wijziging van de regeLs voor het verkrijgen van een hypotheek in 1992.

In de jaren voor 1992 was het alleen mogelijk een hypotheek af te sluiten op basis

van één inkomen, vaak het inkomen van de man. Door het stijgende aantal twee-

verdieners ontstond de vraag om hypotheken te kunnen afsluiten op basis van zowel

het inkomen van de man als de vrouw, wat dus mogelijk is geworden in 1992. Doordat

een hypotheekverplichting wordt aangegaan voor 25 tot 30 jaar kunnen vrouwen min

of ineer gedwongen worden om te blijven werken nadat een huis is gekocht. Aan de

andere kant kan beargumenteerd worden dat vrouwen juist werken in de jaren voor de

aankoop van een huis om een hogere hypotheek te kunnen afsluiten. We presenteren

empirische resultaten in zowel een statische als een dynamische context.

In hoofdstuk 2 wordt voor de jaren 1987-1989 een groot aantal vermogens- en

inkomenscomponenten bestudeerd op basis van enquête gegevens uit het Sociaal

Economisch Panel (SEP). Het SEP is een dataset, die dezelfde individuen volgt over
de tijd waardoor het mogelijk is om het bedrag dat wordt. gespaard als het verschil

in vermogen tussen twee aaneensluitende perioden te definiëren. In dit hoofdstuk

worden eerst de belangrijkste kenmerken van de dataset per jaar beschreven. In

onze steekproef heeft ongeveer 4501o een eigen huis, waarvan de gemiddelde waarde in

1987 ongeveer 149.000 gulden was en 10.000 gulden hoger in 1989. In deze periode
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had slechts een klein deel van de gezinnen aandelen, obligat.ies of opties, maar het

gemiddelde bedrag was echter aanzienlijk, ongeveer 45.000 gulden. Meer dan 54P1o

van de gezinnen heeft a,angegeven een bepaalde schuld te hebben, waarvan de hy-

potheekschuld veruit het belangrijkste is. De beschrijving van vermogenskenmerken

wordt uitgebreid met de bestudering van de verdeling van vermogen over de leven-

scyclus. Het totale vermogen wordt uitgezet tegen de leeftijd van het gezinshoofd

om te onderzoeken of gezinnen inderdaad hun vermogen consumeren tijdens hun pen-
sionering, zoals het standaard levenscyclus model voorspelt. Wanneer de gegevens

van slechts één jaar worden gebruikt dan kan men te overhaast concluderen dat oud-
eren ontspaaen. Echter, door gebruik te maken van de data van meerdere jaren zo-
dat cohort- en leeftijdseffecten onderscheiden kunnen worden, valt op dat slechts een

beperkte mate van ontsparing plaatsvindt en dat een groot aantal ouderen al hun
vermogen niet consumeert. Verder geven maatstaven om ongelijkheid te meten aan

dat de ongelijkheid in vermogen toeneemt vlak voor en tijdens de pensionering.

Naast de verdeling van vermogen, bestuderen we ook de verdeling van inkomen

tezamen met de belangrijkste componenten, arbeidsinlcomen, kapitaal inkomen en

overdrachten, zoals arbeidsongeschiktheidsuitkeringen of pensioenuitkeringen. Zo

stijgt bijvoorbeeld het totale inkomen van gezinnen met een hoofd jonger dan 30

jaar sterk, stijgt matig in de jaren daarna en daalt na het bereiken van de leeftijd

van 50 jaar. Deze daling wordt bepaald doordat de daling van het arbeidsinkomen

groter is dan de stijging van de overdrachten vanaf deze leeftijd. Aangezien de meeste

gezinnen op jonge leeftijd een hypotheek afsluiten, is voor veel gezinnen het kaptitaal

inkomen negatief tijdens hun leven. Het gemiddelde kapitaal inkomen is positief na

de leeftijd van 60 en stijgt daarna. Verder wordt in hoofdstuk 2 aandacht besteed aan

de verwachting van gezinnen omtrent toekomstig inkomen en aan hun spaarmotieven.

Deze additionele informatie is nuttig om de data te verifiëren. We tonen aan dat de

verwachte verandering en de feitelijke verandering in inkomen significant gerelateerd

zijn. Voorts blijkt dat gezinnen die aangeven te hebben gespaard, inderdaad een

positief bedrag aa,n spaargeld hebben. Bijna een kwart van de gezinnen zegt te sparen

voor onvoorziene omstandigheden. Het motief om te sparen voor een huis wordt

voornamelijk door gezinnen onder de 30 aangegeven en de gezinnen met een hoofd

van boven de 70 geven aan geld na te willen laten aan hun kinderen.

In het derde hoofdstuk worden de eerste resultaten van het onderzoek naar de ar-

beidsaanbod (het aantal uur dat een vrouw werkt) beslissingen van vrouwen in relatie

tot het woningbezit gepresenteerd. Onze steekproef bestaat. uit gezinnen, waarin de
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man een betaalde baan heeft en we gebruiken alleen de gegevens van 1989 uit het

SEP. Eenvoudige kruistabellen tonen aan dat de arbeidsparticipatie van vrouwen in

gezinnen met een eigen huis hoger is dan in gezinnen die huren. Ten tweede, gezin-

nen waarin de vrouw meer dan 32 uur werkt hebben een hogere hypotheekschuld,

betalen meer hypotheekrente en lossen meer af dan gezinnen waarin de vrouw slechts

weinig werkt. Ten derde, als de kosten van de hypotheek meer dan 3001o van het

inkomen bedragen, dan is de participatie van vrouwen hoger (7201o ten opzichte van

een gemiddelde van 45070).

Verder leiden we in dit hoofdstuk een eenvoudig levenscyclus model af. Gezin-

nen bepalen het aantal uren dat de vrouw werkt en het consumptie-niveau door een
nutsfunctie te maximaliseren gegeven een budget beperking en een krediet beperking.

Deze beperkingen geven aan dat gezinnen niet ongelimiteerd kunnen consumeren of

lenen en het bedrag dat geleend kan worden is inkomensafhankelijk. Het aantal uren

is constant voor de man, we richten ons alleen op de arbeidsaanbod keuze van de

vrouw. Er wordt onderscheid gemaakt tussen de consumptie snet betrekking tot de

woning en de consumptie van alle overige goederen. De waarde voor de consump-

tie van de woning is voor huurders gelijk aan het bedrag dat zij aan huur betalen,

maar voor eigenaren nemen we dat niet waar. Door het bedrag aan huur te re-

lateren aan kenmerken van de woning, die waargenomen worden voor zowel huurders

als eigenaren, kunnen we ook voor eigenaren een waarde voor de consumptie van

de woning construeren. Een belangrijk aspect in dit hoofdstuk is de invloed va.n een

inkomensafhankelijke liquiditeitsrestrictie op het arbeidsaanbod van vrouwen. Om dit

te onderzoeken construeren we een variabele die de verhouding van de hypotheeklas-
ten tot het gezinsinkomen weergeeft. Deze varíabele nemen we op als een verklarende

variabele in de arbeidsaanbod vergelijking. Naast een aantal persoonlijke kenmerken

wordt ook de consumptie van de woning opgenomen in deze vergelijking. De resul-

taten van dit model zijn gebaseerd op gegevens van 1989 en kunnen als volgt worden

samengevat.

Het aantal kinderen, vooral jonge kinderen, heeft een negatieve invloed op het

aantal uren dat een vrouw werkt. Ten tweede, vrouwen werken minder als het overige

gezinsinkomen hoger is. Ten derde, gezinnen met een laag gezinsinkomen en samen-

wonenden zijn eerder huurders dan eigenaren. Het vierde punt, de consumptie met

betrekking tot de woning is hoger als de woning uit meer kamers bestaat en aLs het

een vrijstaande woning is, maar is juist lager voor oudere woningen. Verder, de con-

sumptie met betrekking tot de woning is lager als een gezin langer op hetzelfde adres
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woont. Ten zesde, de consumptie met betrekking tot de woning heeft geen effect
op het aantal uren dat een vrouw werkt. Dit betekent dat de totale allocatie van de

gezinsbestedingen niet wordt beïnvloed door de consumptie van de woning. Tenslotte,
vrouwen werken meer uren als de hypotheeklasten hoger zijn. Onze interpretatie is

dat gezinnen met een eigen huis eerder beperkt zijn in het verkrijgen van een krediet

(bijvoorbeeld voor de aanschaf van een auto), maar dat de vrouw deze beperking kan

verruimen door meer te gaan werken.

In hoofdstuk 4 worden de data van de periode 1987-1995 van het SEP gebruikt.

om de relatie tussen de huur-koop keuze en de beslissing van vrouwen om deel te

nemen aan de arbeidsmarkt verder te onderzoeken. De nadruk in dit hoofdstuk ligt

op de effecten van de beperkingen op de hypotheekmarkt en in het bijzonder staat de

wijziging voor het verkrijgen van een hypotheek in 1992 hierin centraal. Gezinnen zijn

gelimiteerd in hun keuze welk huis ze kunnen kopen. Gezinnen met een laag inkomen

kunnen een minder hoge hypotheek afsluiten dan gezinnen met een hoog inkomen.

Om dit gegeven mee te nemen in ons onderzoek, onderscheiden we drie koopklassen.

Het eerste deel van dit hoofdstuk bespreekt de resultaten van een aantal eenvoudige

modellen. In deze modellen wordt de kans dat een vrouw werkt en de kans dat een

gezin een huis in één van de drie klassen bezit geschat. Uit de analyse blijkt dat hoger

opgeleide vrouwen en vrouwen zonder kinderen een grotere kans hebben te werken.

Het hebben van een huis in de laagste koopklasse heeft geen effect op de participatie

van vrouwen, maar in één van de andere twee klassen heeft daarentegen een positieve

invloed. Verder blijkt dat aLs een vrouw langer dezelfde baan heeft, het gezin met

grotere waarschijnlijkheid een huis in de duurste klasse heeft. Ook hoger opgeleiden

bezitten eerder een duurdere woning, maar het is juist minder waarschijnlijk dat

gezinnen met kinderen een huis in de duurste klasse bezitten. Tenslotte blijkt dat

zowel de arbeidsparticipatie als het woningbezit hoger is vanaf 1992, wat zou kunnen

duiden op een effect van de wijziging in de mogelijkheid voor het verkrijgen van een

hypotheek.

Om dit effect verder te onderzoeken leiden we in het tweede deel van dit hoofdstuk

een dynamisch model af dat expliciet rekening houdt met de transactie kosten en de
kosten van een hypotheek. We veronderstellen dat gezinnen vooruitziend zijn en de

voor- en nadelen van het hebben van een eigen huis in combinatie met wel of niet.
werken tegen elkaar afwegen. Daarbij houden ze rekening met de kosten van een huis

en de restricties die ze ondervinden op de hypotheekmarkt. Wederom vinden we dat de
aanwezigheid van een kind in het huishouden een negatief efFect heeft op de voorkeur
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van vrouwen om te participeren op de arbeidsmarkt. Wanneer een gezin toekomstige
perioden meeneemt in zijn beslissingsproces dan is het meer waarschijnlijk dat het

gezin een huis in de duurste klasse bezit. Verder vinden we in het dynamische model,
in tegenstelling tot de voorafgaande besproken modellen, dat vrouwen in gezinnen

met een eigen huis niet meer werken dan vrouwen die huren. Het geschatte model

is uitgebreid getoetst en blijkt de data goed te benaderen. Dit proefschrift wordt
afgesloten met een viertal simulaties. Als eerste hebben we gekeken of de wijziging in

het verkrijgen van een hypotheek inderdaad een effect heeft gehad. Door het inkomen

van de vrouw mee te rekenen in de bepaling van de hoogte van de hypotheek kan de

keuzeset van koopklassen worden uitgebreid. Wij vinden echter geen effect van deze

wijziging, niet op de beslissing om te werken en niet op de beslissing om een huis te

kopen. Een tweede simulatie toont aan dat ook het afschaffen van de transactiekosten

geen effect zou hebben. In de derde simulatie onderzoeken we het effect van een 40010

stijging van de huur van 9.000 gulden naar 12.600 gulden per jaar. Wederom vinden

we geen effect op keuze om te werken, maar meer gezinnen zullen een huis kopen als

de huur hoger is. In totaal zal het eigen woningbezit verdubbelen als gevolg van deze

verhoging. De laatst uitgevoerde simulatie heeft betrekking op de afschaffing van de

aftrekbaarheid van de hypotheekrente. Aangezien het belastingsysteem niet expliciet

is opgenomen in het model moeten de resultaten met enige voorzichtheid worden

geïnterpreteerd. Uit de simulatie komt naar voren dat veel minder gezinnen een huis

zouden kopen. Het woningbezit in de duurste koopklasse zou vijf keer lager zijn en

het woningbezit in de goedkoopste koopklasse zou twee keer lager zijn als gevolg van

een totale afschaffing van de aftrekbaarheid van de hypotheekrente.
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