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Abstract

Chapter One: A Theory of Rational Marriage and Divorce. The deci-
sions to marry and, possibly, to divorce are amongst the most important economic
decisions that individuals make during their life. The partner you marry is of great
significance for determining your material prosperity. However, not all marriages
are durable. Given that divorce is both common and costly, there exists a puz-
zling question: why do individuals get married when with high probability their
marriage may not work out? Unlike much previous work in which household
dissolution is explained by imperfect information, this paper develops a theory of
household dynamics in a world of perfect information. Rather than relying on such
considerations, the analysis in this thesis highlights the importance of public goods
consideration in influencing individuals decision-making with respect to marriage
and divorce. A two-period non-cooperative game is considered in which individ-
uals allocate their labor between the outside labour market and household public
good production. It is shown that individuals may rationally choose to marry even
when they fully anticipate a subsequent decision to divorce. Married individu-
als benefit from economies of scale in household public good production, and may
therefore choose to enter into a ‘starter’ marriage. However, if divorce is very
costly, this may discourage individuals from forming a ‘temporary’ household.

Chapter Two: Rational Marriage and Divorce with Remarriage. This

paper extends the first chapter by introducing the matching considerations as well

1ii



Abstract v

as the possibility of remarriage. In contrast to Becker (1991), it is shown that if
individuals differ only in their outside market opportunities then positive assorta-
tive matching is not always optimal and negative assortative matching is not always
non-optimal when traits are complements. Strikingly, individuals may choose to
wait in marriage before eventually divorcing in the hope of obtaining a ‘better fit’.
The importance of the asset division rules upon divorce are highlighted: appropri-
ately chosen rules not only promote stable marriage but also discourage ‘temporary’
marriage.

Chapter Three: An Empirical Investigation of the Impact of Public goods
and Public Policies on Household Dynamics. This paper is an empirical investi-
gation into the determinants of marriage and divorce. It uses the Survey of Labour
Income Dynamics (SLID) Panel data set to examine the role of public goods and
public policy in household formation and dissolution. Three types of public goods
are identified: assets (like home ownership), children, and companionship. We
look at the role of home ownership in the decisions to marry and divorce, and find
that ownership prior to marriage ténds to reduce the probability of marriage while
ownership after marriage tends to reduce the probability of divorce. The presence
of children tends, by and large, to reduce the probability of divorce. Companion-
ship is important to maintain stability within a marriage: we found that spouses
who worked in different shifts are more likely to divorce relative to others, ceteris

paribus. Overall, we find much support for the idea that public goods serve as an
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attraction for marriage; while their deterioration leads to divorce. On the pblicy
front, we examine the impact of the 1997 Child Support Guidelines on marriage
and divorce. While their effect on marriage is negligible, evidence suggests that

divorce is now more likely as a result of the implementation of these guidelines.
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Introduction

The focus of this dissertation is on the economics of marriage and divorce. Arguably,
for the vast majority of the population, one of the most important economic decisions that
they will take during their life is whom to marry, and then, a little later on, whether or not
to remain married. The economic importance of marriage is well recognized in traditional
societies, in which such institutions as arranged marriages and dowries have clearly devel-
oped to protect the economic interests of the parties. Even in the context of contemporary
North American life, the life-changing consequences of marrying a rich and successful
partner are well-recognized — many mothers traditionally admonished their daughters that
it was “just as easy to fall in love with a rich man as a poor one” — as are the dangers of
linking up with someone who is unlikely to be able to hold a stable job. Moreover, the
consequences of divorce for the economic well-being of the separating spouses, and partic-
ularly for their children, have been studied at length. The fact that economists have devoted
relatively little attention to the economics of marriage and divorce reflects, on the one hand,
the popular view that decisions about who to marry are driven primarily by romantic con-
siderations and are therefore not well suited to analysis in the context of the individual
choice models favored by microeconomists and, on the other hand, the more pragmatic re-
ality that these are intrinsically hard problems to treat at all satisfactorily. There is also,
however, a widespread perception that public policy has a crucial role, particularly with
respect to divorce, and it thus renders us much interest to develop models of household for-

mation and dissolution which allow us to investigate the impact of changes in public policy
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on these decisions. The papers in this thesis are intended to contribute towards achieving

this objective.

The first chapter develops a relatively simple theoretical analysis of rational marriage
and divorce. To abstract from the issues surrounding search for a suitable partner, we as-
sume that all marriages are arranged: you can accept the partner proposed to you, or not.
If you refuse the proposed partner, you remain single forever. If you agree to get married
then you may, at the end of the first period, choose to get divorced. Otherwise, you re-
main married forever. The world ends after two periods. Marriage is by mutual consent,
and divorce is automatically granted upon request of either party. In each period, mem-
bers of the household (whether consisting of a single individual or a couple) must decide
how to allocate their labor between production of a quasi-durable public good, or pursuing
outside earnings opportunities. In the event of divorce, the quasi-durable good is divided
between the partners according to an exogenously-determined (and publicly-known) shar-
ing rule. Individuals are assumed to behave strategically, and the equilibrium concept is
that of subgame perfect Nash equilibrium. The existence of public goods plays an impor-
tant role in household dynamics. By forming a two-person household, individuals enjoy
the economies of scale associated with public goods production. It is shown that individu-
als may rationally choose to marry, even when they fully anticipate a subsequent decision to
seek divorce. Therefore divorce may be efficient or inefficient. The impact of changes in
rules concerning asset disposition is also investigated; the analysis suggests that 50-50 asset
splitting rules may effectively have their greatest impact by discouraging poorly-matched

individuals from marrying, rather than by reducing the likelihood of divorce.
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In the second chapter, we integrate considerations of matching into a variant of the
model developed in the first chapter. We consider a 27" + 1-period model, in which in-
dividuals can marry, divorce, and divorced individuals may choose to re-marry. Single
individuals are randomly matched with other single individuals, while they know with cer-
tainty the type of partner nature has offered to them as in the first chapter. This chapter
investigates how the distribution of marriages and divorces changes over time, as individ-
vals balance off the benefits of returning to the marriage market in the hopes of being
matched with a spouse who is a ‘better fit” against the benefits of continued accumulation
of the public good within the household. Individual decision-makings are different with
or without the possibility of remarrying. Unlike the first chapter in which we show that
positive assortative matchings are most likely stable, here only the one composed of indi-
viduals with high outside earning power are most likely stable. In each period marrying
a rich partner is always desirable, and therefore a matching composed of low earners may
be unstable. The results are contrary to what Becker (1991) argues: a positive assortative
matching is stable when preferences are complements; and a negative assortative matching
is stable when preferences are substitutes. Similarly a matching composed of male high
earner and female low earner is different from the one composed of female high earner
and male low earner. The importance of policy concerning asset disposition rules is also
reinforced in this chapter.

The third chapter is an empirical investigation into the determinants of marriage and
divorce, with specific emphasis on how public goods and public policies, like the Child

Support Guidelines introduced in 1997 in Canada, affect these two decisions. A variety
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of econometric techniques are applied in this paper, including the random effects panel
logit model, and several variants of the logit procedure on various cross-sections of the
data. This research uses micro-level panel data — the first Panel of Survey of Labor and
Income Dynamics — and the richness of this data set makes it possible to examine how
household public goods and public policies regarding the division of assets upon divorce
do in fact affect marriage decisions. We find that home ownership prior to marriage tends
to reduce the probability of marriage while ownership after marriage tends to reduce the
probability of divorce. The existence of children tends to reduce the probability of divorce.
Companionship is important to maintain stability within a marriage: we found that spouses
who worked in different shifts are more likely to divorce relative to others. Overall public
goods matter regarding individuals’s marital decisions. On the policy front, we examine
the impact of the 1997 Child Support Guidelines on marriage and divorce. While their
effect on marriage is negligible, evidence suggests that divorce is now more likely as a
result of the implementation of these guidelines.

The next natural application of the framework developed to date is to introduce an
endogenous fertility decision. Children are a public good within a marriage but, unlike
the quasi-durable public good considered in the existing framework, children are largely
non-divisible, and so divorce settlements must specify how each partner will continue to
support the children after the marriage has dissolved. We also would like to empirically

investigate the causality between the decision to bear children and the decision to divorce.



Chapter 1
A Theory of Rational Marriage and Divorce

1.1 Introduction

Casual empiricism suggests that — as the vast majority of the population marries at some
point in their lives — the lifestyle available to married couples must be one to which most
citizens aspire. However, it is also true that divorce is a relatively frequent event, and
is the endpoint for almost one out of three marriages. Given that divorce is a relatively
costly process, the apparent eagerness with which rational individuals enter into marriage
contracts must be seen as somewhat puzzling. One possible explanation for high rates of
divorce is that individuals involved simply do not have adequate information about their
partners — once they update their beliefs about their partner’s type, they determine that
they will be better off divorced rather than married. Whereas imperfect information is no
doubt an important part of the story, and is certainly the key hypothesis underlying many
search-based models of the marriage market (e.g., Shimer and Smith 2000, Roth 1996) this
is somewhat facile as an explanation. At the dawn of the 21st century, many partners live
together before marriage (which presumably allows the interested parties to obtain better
information about what married life might be like), so this should reduce the likelihood of
mismatches ending in divorce. Additionally, to argue that the main reason for divorce is

the belated discovery that one has chosen the ‘wrong’ partner effectively implies that the



1.1 Introduction 6

(often considerable!) efforts which most individuals devote to the process of identifying a

suitable potential mate are relatively inefficient.

An alternative approach is to argue that rational individuals may have good reason to
enter into the state of matrimony, fully realizing that their conjugal union may not last for-
ever. Just as individuals purchase ‘starter homes’, with the intention of eventually trading
up to something larger and more luxurious, individuals may enter into ‘starter marriages’.
Even if Statistics Canada data does not support the popular belief that ‘two can live just
as cheaply as one’, there are clearly economies of scale associated with living as a couple,
rather than in two separate households: in particular, within the household many assets —
such as housing (and, arguably, children) — are public goods, providing consumption ser-
vices to both partners. To the extent that married couples are able to accumulate these
sorts of intra-household public goods faster than can single individuals, entering into mar-
riage may be worthwhile even if one ultimately ends up divorced.! This intuition is the
foundation for the theoretical approach developed in this paper.

The notion that the existence of shared goods within the family may provide an in-
centive for household formation was first stressed by Becker (1973). However, his focus
in this early work was on developing the notion of comparative advantage in household
production versus market activities to explain the relatively different roles traditionally as-
sociated with husbands and wives in the nuclear family. Becker’s work tells a story about

who does what, but not about how the partners in the household come to share their mar-

1 Indeed, the importance of these considerations is undoubtedly one of the key reasons for which many

unattached single individuals, e.g. university students, choose to share their living quarters rather than to rent
studio apartments.
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ried lives. In effect, therefore, this literature was concerned with intra-household resource
allocation, rather than with household formation and dissolution.

More recently, this early literature has been criticized for approaching this allocation
problem non-strategically. The well-known altruistic model by Becker (1973, 1974) argues
that the utility function of the ‘household head’ depends positively on the well-being of his
or her partner, providing a theoretical rationale for the assumption that the family acts as
a single decision-maker — members of the household pool their incomes and maximize a
neoclassical household utility function subject to the household total income constraint and
the time constraints. However, Chiappori (1992) argues that modelling the household as
though it were a single individual raises a number of serious difficulties. Firstly, it simply
falls short with respect to the criterion of methodological individualism: microeconomic
models generally treat all participants in an economy as decision-makers, which Becker’s
model does not do. Secondly, because the household, rather than the individual members
of the household, is viewed as the decision-maker, this means that the household itself
becomes a black box, and nothing can be said about its internal decision-making process.

These observations underlie the development of the more recent collective models of
household resource allocation. These models emphasize the fact that families are made
up of individuals with distinct tastes and experiences. The first major departure from the
unitary decision-maker model was the application of Nash bargaining models to the anal-
ysis of intra-household resource allocation. Manser and Brown (1980) and McElroy and
Horney (1981) argue that distribution within marriage can be seen as the outcome of a co-

operative game, usually a Nash bargaining game, in which the threat point is divorce. They
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assume that family members have different preferences. Bargaining power within the mar-
riage is assumed to depend on options outside the marriage. The equilibrium distribution is
determined by the feasible consumption set and a threat point that corresponds to the utility
of being divorced. Relatedly, in the ‘separate spheres’ bargaining model by Lundberg and
Pollak (1993), threat points are determined by the level of utility that each member would
receive from non-cooperation (within a two-person household). Each member decides
upon the level of resources to allocate toward his/her responsibilities. A non-cooperating
couple differs from two independent adults insofar as both can benefit from the existence
of household public goods. Lundberg and Pollak (1994) takes an approach similar to that
used in their earlier joint work, but uses a non-cooperative Nash bargaining framework;
however, they are unable to treat divorce. More recently, Chen and Woolley (2001) have
developed non-cooperative bafgaining models by including household public goods as well
as caring between members. Their major conclusion is that the family’s spending pattern
will be influenced both by the level of income transfers, and by who in the family 1s the
nominal recipient of transfer income. However, since divorce is excluded in their analy-
sis one cannot tell whether a policy targeting some member of the household will result not
merely in changes in the family’s spending pattern, or more dramatically in the dissolution
of the household. Konrad and Lommerud (2000) discuss premarital investment incentives
in marriage by applying a semi-cooperative model. Their major conclusion is that there is
an overinvestment in market-oriented human capital due to the strategic behaviour between

family members.
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A somewhat different tack is taken by Chiappori (1988a,b), who builds a fully in-
dividualized model of strategic behaviour. He develops a general, ‘collective’ model of
household labor supply in which agents are characterized by their own preferences and
household decisions are only assumed to be Pareto efficient. Under these assumptions,
changes in either household nonlabour income or in the spouse’s wage can only have an
income effect for each “egoistic” member, unless the sharing rule is modified. Crucially,
Chiappori observes that by applying the ‘collective rationality’ hypothesis, it is possible
to derive falsifiable predictions with respect to household labour supply. Apps and Rees
(1997) and Chiappori (1997) have added household production into collective models. Fur-
thermore, Chiappori et al. (2002) examines the “distribution factors”, for example the sex
ratio in the marriage market and the rules of governing divorce, which affect the household
members’ bargaining position and thus household labor supply. One interesting empirical
finding in their work is that passage of a divorce law that is favorable to women will induce
husbands to transfer more to their wives.

Whereas these more recent models of intra-household resource allocation have pro-
vided considerable insight into how families allocate their resources, what is missing is an
account of how these decisions relate to the more general issue of household formation and
dissolution. The question which remains unanswered is whether the passage of a divorce
law that is favorable to women will induce an increase of dissolved marriages or affect the
proportion of the population which gets married.

In section two, below, we develop a model of rational marriage and divorce. To ab-

stract from the issues surrounding search for a suitable partner, which have received much



1.2 The Model 10

attention in the literature on matching models, we assume that all marriages are arranged:
the individual accepts the proposed partner, or not. The marriage matching process is ex-
ogenous. Those individuals who refuse the proposed partner remain single forever. In
contrast, those individuals who decide to get married may, at the end of the first period,
choose to get divorced. Otherwise, they remain married forever. The world ends after two
periods. Marriage is by mutual consent, whereas divorce is automatically granted upon
request of either party. In each period, members of the household (whether consisting of
a single individual or a couple) must decide how to allocate their labor between produc-
tion of a quasi-durable public good, or pursuing outside earnings opportunities. In the
event of divorce, the quasi-durable good is divided between the partners according to an
exogenously-determined (and publicly-known) sharing rule. Individuals are assumed to
behave strategically, and the equilibrium concept is that of subgame perfect Nash equi-
librium. Section three and four analyze the determination of equilibrium outcomes. In

section five, we present simulation results. Section six concludes.

1.2 The Model

We consider households consisting either of unattached individuals, or couples. In each
household participants consume two consumption goods: a composite private good (z)
and a local public good (G). The utility function U* (z;, G) ¢ = m,w, is concave in
both arguments, and is assumed to have continuous first and second order derivatives with

respect to each argument.
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The local public good within the household is a quasi-durable good and can be inter-
preted as either a physical asset, such as the family home, or a non-physical asset, such as
companionship. The amount available in period ¢ is denoted by G, and is determined as a
function of the depreciated stock of this good, plus additional investment in period ¢ by the

member(s) of the household. More precisely,
Gt = 6Gr1 + f(kme, Kust)

where § denotes the discount rate, 0 < § < 1, and k,,; (respectively, k,,.) the investment
of the male member (respectively, female member) of the household in production of the
collective good in period t. We assume that f(k,,:, kwe) is a well-behaved production
function, concave in both arguments, and that both f(%,0) and f(0,%) > 0 for k£ > 0, that
is, it is not essential that both members of the household invest in the production of the
collective good in order to obtain a positive level of production.

In every period men and women are endowed with a fixed amount of labour, L, which
they must allocate either to investment in the collective good within the household, or to
acquiring the composite private good. Each household member decides non-cooperatively
how much labour to invest in production of the collective good; the residual labour supply
is then exchanged for the composite private good. Each member’s outside productivity
is denoted by v;( = m,w) respectively. For simplicity, we assume that the opportunity
cost of household production depends only on the family structure, and not on the identity

of the spouse.? We assume that labour-market earnings are pooled within the household,

2 This assumption was made to avoid dealing with issues arising around the appropriateness of the ‘match’

that would need to be considered if greater heterogeneity existed with respect to individuals’ labour market
skills or household production possibilities.
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so that the total amount of the private good available for consumption in the household in

period £ can be expressed as:

Xt = Um(L - kmt) + Uw(L - kwt)

When the household consists of two members, we assume that the division of X; between
the members of the household is determined as the outcome of a Nash bargaining process.
Since we are principally interested in the dynamics of household formation, rather than in
intra-household allocation of consumption, we do not model intra-household bargaining
explicitly. Instead, we observe that the result of this process will be to divide the avail-
able private good between the household members in proportion to their bargaining power.
Consequently, denoting by 0,,, (respectively, §,,) the proportion allocated to the male mem-
ber (respectively, female member) of the household, 6,,, + 6, = 1, we can express private

good consumption of both household members in period ¢ as:

Tt = em [Um(L - kmt) + 'Uw(L - kwt)]

Twt = 0w [Um(L - kmt) + Uw(L - kwt)]

Obviously, in single person households private good consumption is trivially determined
once the individual has decided how much labour to allocate to the provision of the collec-
tive good. This completes our description of intra-household resource allocation.

The principal focus of our analysis is on household formation and dissolution. We
model this process as a two-period game. At the beginning of period one, each participant
in the economy is offered a partner, and both potential spouses must choose whether or

not to marry. Marriage requires mutual consent. If they decide to marry, then the levels
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of private and collective good consumptions are determined according to the procedure
outlined above. If they remain single, each participant must provide both the collective
good and the private good for him or herself.

At the end of the first period, the spouses must decide whether to remain married, or
whether to divorce. If they divorce, each receives a proportion A;, 7 = m, w of the collec-
tive good, where A\, + A, < 1.3 Divorce can be imposed by either partner, and so couples
remain married by mutual consent. Divorced individuals cannot remarry, but live as single
individuals in period two. Given the endogenously-determined household structure at the
beginning of period two, household members again decide (non-cooperatively in the case
of a married couple) how much labour to allocate to production of the collective good, and
how much to allocate to labour market activity. Private good consumptions are determined
in the same way as in period one. The game ends after two periods. A sketch of the game

tree is provided as Figure 1.

1.3 Equilibrium Analysis: Period Two Decision-Making

1.3.1 Period Two: Collective Good Production in a One PerSon
Household

The equilibrium concept used to solve this game is that of subgame perfect Nash equilib-
rium. Consequently, to analyze individual decision making, we first consider period two

decision making in both one person and two person households. If at the outset to period

3 One reason for which the sum may be less than one would be if the collective good were not a physical

asset.
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Period-One Decision

Period Two Decision

Forever single

1.Decision Tree
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two the household consists of a single person, then the decision problem of this individual
is very straightforward: available labour power must simply be allocated between domestic
production and acquisition of the composite private good, in a utility-maximizing fashion.
At the beginning of period two, the decision problem facing the individual can therefore be

expressed as:

max U’ = U'(zy, Gy)

it

= U'(vi(L — k), 6Gy1 + f(kit, 0))

where we have for convenience written f(k;;, 0) rather than distinguishing between f(ky,:, 0)
and f(0, k,); this is perfectly correct if production is anonymous. Note that G;_; here de-
notes the existing stock of the collective good available to the single individual. In par-
ticular, if this individual is divorced, then this will be a share of the joint assets, whereas
if this individual did not ever marry this existing stock will be the result of earlier period
one investments. At an optimum in which positive amounts of labour are allocated to the

production of the collective good it must be true that

— Ul +Ubfi =0 (1.1)

and we denote by % the solution to (1.1). Notice that the reference level of utility for a
single person is then U*(v;(L — Eit), §Gy_1 + f(ki,0)) and of course depends positively

on the existing stock of the quasi-durable good.
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1.3.2 Period Two: Collective Good Production in a Two Person
Household

Recall that, within marriage, each partner takes an independent decision regarding the level
of their investment in the collective good, knowing that labour market income will be
pooled and divided according to pre-determined shares. Unlike the single person house-
hold, however, decision-making by spouses within marriage is strategic: the decision re-
garding how much effort to contribute to the production of the shared good takes into
account the anticipated contribution of the partner. At the beginning of period two, the

decision problem facing the individual can therefore be expressed as:

maxU? = U'(zy, Gy

kit

= U (0: (Vn(L = k) + V(L = kut)) , 6Gi—1 + f(Kme, kut)) -

At a Nash equilibrium at which both partners contribute to the production of the local public

good it must be true that:

U + UG frr, = O (1.2)

U + U fr, = O. (1.3)

o~

We denote a solution to this system of equations by the ordered pair (K., /lgwt). Note, of
course, that there may be specialization in household production, i.e., all of the production

of the local public good may be due to the efforts of one of the spouses.
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Proposition1l  Iff, =0, = % and same preference, k,,,; and k., are perfect substitutes,
then only the spouse with lower outside productivity will contribute to production of the

collective good.

Proof According to (1.2) and (1.3) we conclude that at an interior solution it must be true

that
Um _ i
U'(U fk?'w .
However, if the production function is anonymous so that fi,, = fi, Vkm, kw this equality

cannot be satisfied unless v,, = v,,. Consequently, the solution to the utility maximization

problem for at least one partner must be a corner solution. Rewriting, we observe that
O U + U8 fr, < 0 (1.4)
0,0, U + U8 fr, < 0. (1.5)
Without loss of generality, assume that v,, > v, Then it must be true that at a Nash
equilibrium
O U U™ + UZ fr, < O (1.6)
00U + UG fe, = 0. 1.7
That means that only the spouse with lower outside productivity contributes to the collective
good production while the spouse with higher outside productivity contributes nothing. B
It is useful to point out that, as compared to many well-known models of the volun-
tary provision of public goods (e.g., Bergstrom, Blume and Varian (1986)), there is typi-

cally imperfect crowding-out of individual investments in the collective good. Individual

opportunity costs of contributing to household public good is not constant in our case un-
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like Bergstrom, Blume and Varian’s work. Totally differentiating the first-order condition

for the male partner,

dkmt (anUwUmU;; - eng&Uwfkm - gmU%Umfkw + Uéntkm fkw + Uglfkmkw)

ke (02.02,Um ~ 20,0mUg: forn + Ui (fion)” + UZ Fronion)
(1.8)

(An analogous expression for % is straightforward to obtain.). If Uy, Uiy, > 01t is easy

to verify that crowding-out will be less than 100% for the spouse with the lower marginal
productivity in the production of the collective good, and greater than 100% for the more
productive partner. These facts have important implications for stage one choices by both

partners.

Proposition 2 A Nash equilibrium exists in the household production subgame.

Proof This is a straightforward application of Brouwer’s fixed point theorem. See also
Bergstrom, Blume and Varian (1986). &

We do not investigate the uniqueness of the household production equilibrium (for
example, if k,,, and k,, are perfect substitutes, the level of household production will be
unique, but the contribution of each partner is not); in general, both interior and corner

solutions (i.e., specialization) are possible.

1.3.3 The Decision to Divorce

At the beginning of period 2, members of married couples must decide whether or not to
remain together, or to go their separate ways. This decision is taken non-cooperatively;

the household will dissolve if either spouse can do better as a single individual than as
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part of a couple. When the household dissolves, each partner takes with them a share
A; of the local public good. In effect, when individuals form a couple they benefit from
synergies in household production, but these synergies are diminished by the free-rider
problem. If the level of the collective good is high enough, and the production technol-
ogy for the collective good is sufficiently concave, it may be that the free rider problem
is sufficiently acute so that the synergies in production of the shared good do not com-
pensate for inefficiencies in household production, at least for one of the partners. Each
partner anticipates that if he or she chooses to get divorced, their period two utility level is
Ut(vi(L — Eit), ONGi_1 + f (’Eit, 0)) whereas if they remain married their period two util-
ity level is U (0,- (vm(L — Fomt) + Vo Loy — Ewt)) Gyt + f(Emt,Ewt)). Individual ¢

demands divorce if and only if

Ui (VZ(L — Eit); (S)\iGtW] -+ f(%ih 0)) (19)

> U (91- (vm(L — Fot) + V(L — Em)) 8Cq + f(Emt,Ewt)> .

To understand the factors affecting the decision to remain married or to divorce, it is in-
teresting to compare the rate of accumulation of the local public good in one-person and
two-person households. If, given an equivalent starting point, the level of the local public
good increases more rapidly in the two-person than in the one-person household, there is a

good chance that couples will wish to remain married.

Proposition 3 Suppose that Aiét_l = G,_1 = G, that is, the existing stock of the local

public good is the same in both the single-person and the two-person household. Then
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G, > G,, that is, the level of the local public good will be (weakly) higher in the two-

person household than in the one-person household.

Proof Within marriage, the decision problem facing the spouses is:

max Ut = Uz, Gr)

it

_ w(aQ%@—Emyum@-am)ﬁ@4+f@mam)

At an equilibrium of the household production subgame, the Kuhn-Tucker conditions pre-

scribe that:

0 U U + UG fre <O (1.10)

0 UY + UE fr. < 0. (1.11)

E*, > 0,k%, > 0 is the contribution that each spouse will make to the production of the

household public good. The available amount of the local public good is therefore
Gy = 6Gi1+ f(khy Kit)- (1.12)

In contrast, in a one-person household, the level of local public good production is deter-

mined by solving:

max Ul = Ui(l'it, ét)

kit

= UZ (’Uz(L - Eit), 6)\1'6)5_1 + f(Eit, O))
From this we derive the first-order condition:

— U U+ UE fie =0 (1.13)
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and denote by Eums the solution to (1.13). This means that amount of the local public good

available in the one-person household is:
Gy = 6AGy—1 + f(kme, 0) (1.14)

Suppose that in equilibrium we have ét > (5 then we know that

Ug <Ug
Moreover since the production function exhibits decreasing returns to scale,

B > kb, + K,

= Ji. < Je,

So we have

U fez,, > UZ fi,,.,

However we have

O U™ > —v, U

= —0nv U +UZ frn, > —vnUy" + UG fiome = 0.

which is impossible. So ét < G; . This means that if the existing stock of the local public
good in period t — 1 is the same in both the single-person and the two-person household
then the level of the local public good in period ¢ will be (weakly) higher in the two-person
household than in the one-person household. W

The above result suggests that, in many circumstances, marriage is likely to be sta-
ble. In effect, even though there is a free-rider problem in the two-person household, both

partners enjoy at least as high a level of public good consumption within the marriage as
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they would if they were single even if they could take with them the entirety of the shared

assets.

Proposition 4  If )\; increases, then person ¢ is more likely to demand divorce. B
This follows immediately from the fact that the utility function of the divorced indi-

vidual is monotonically increasing in A.

Proposition 5 A subgame perfect Nash equilibrium exists in the subgame beginning

with the divorce/remain married subgame.

Proof This follows trivially from the fact that (D,D), where both partners choose to di-
vyorce, is always a Nash equilibrium: since the payoffs to both spouses are identical when
only one spouse chooses divorce and when both spouses choose to divorce, neither part-
ner can improve their payoff by deviating from (D,D), and so (D,D) is a trivial equilibrium.
Note that the period two payoffs - which reflect subsequent household production decisions
in single-person households — are well defined. B

It is worthwhile stressing that the fact that (D,D) is always an equilibrium is very
much driven by the assumption that there are no specific penalties associated with asking
for divorce. In effect, were there a benefit attached to expressing interest in maintaining
the marriage (e.g., a greater share of the marital assets), then (D,D) would disappear as a

Nash equilibrium outcome.
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Proposition 6  There are at least two Nash equilibria in pure strategies in the divorce/remain

married subgame.

Proof If (M,M)is a Nash Equilibrium, then U™(M, M) > U™(D, M) and U* (M, M) >
U¥(M, D). But since (D,D) is always a Nash Equilibrium, there are two pure strategy
Nash Equilibria. If U™(M, M) < U™(D, M), it is a dominant strategy for the man
to choose divorce, but the wife’s payoff is independent of her choice of strategy, and so
both (D,M) and (D,D) are Nash Equilibria Likewise, if U¥(M, M) < U*(M, D) itis a
dominant strategy for the wife to choose divorce, but the husband’s payoff is independent of
his choice of strategy, and so both (M,D) and (D,D) are Nash Equilibria. If U™(M, M) <
U™(D,M) and U¥(M, M) < U¥(M, D) then (M,D), (D,M), (D,D) are all pure strategy
Nash Equilibria. B

Notice that the equilibria can be payoff -ranked. When (M,M) is a Nash equilibrium,
it is Pareto superior to (D,D). Otherwise, the Nash equilibria are all payoff-equivalent.
One might hope that, since the couple begins period two in a state of marital bliss, that they
would not accidentally get divorced and end up at the Pareto-inferior equilibrium.

It is natural to wonder whether there is a systematic relationship between the like-
lihood of remaining married and the value of exogenous parameters, such as the outside
earning power (v), the share of the private good received by each spouse (6), the produc-
tivity in household production ( fx), and the existing stock of the public good. Somewhat
surprisingly, these relationships turn out to be extremely complex, and the results are am-
biguous. To illustrate, consider two couples which differ only with respect to the wife’s

earning power - i.e., they have the same sharing rule, the same existing stock of the pub-
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lic good, etc. The fact that the more productive wife is better able to earn more money in
the labour market means that she may choose to leave her husband (allowing her to con-
sume significantly more private goods). The husband of the non-career-oriented spouse,
who enjoys a stable marriage, may end up better off, because he is able to enjoy higher
public goods consumption than his divorced peer. The only clear-cut cases concern cou-
ples which are headed for divorce. In these cases, an increase in outside earning power,
or in the existing stock of the public good, will generate unambiguous increases in welfare
for both parties, as long as both the public and private goods are normal. In effect, even
if they still ultimately split up, they both derive benefit from the higher income while the

marriage lasts.

1.4 Period One Decision: To Get Married or Remain Single

We now consider the decisions that must be taken by the individuals in stage one, namely,
whether or not to marry or remain single, and how to allocate their labour endowment be-
tween production of the collective good and the external labour market. It is immediately
evident that, except for the level of G;_1, the decision problem faced by the individual
who decides to remain single in period one is simila; to that of the lone person house-
hold in period two; the only significant difference is that the individual must anticipate
the impact of their first period investment in production of the collective good on period
two decision making. In contrast, anticipation of the future — and in particular, whether
or not the partners expect to remain married or to seek divorce at the end of period one —

affects the decision-making of those individuals who decide to marry. The possibility of
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future divorce exacerbates first-period inefficiencies due to the non-cooperative nature of

the subscription game, which in turn increases the likelihood of subsequent divorce.

14.1  Forever Single

Individuals who choose not to marry at the beginning of period one know that they will
remain single for the rest of their lives. In taking their first-period decision regarding the
allocation of effort between private labour market activity and production of the collective
good, they will anticipate the impact of this decision on the options available to them in the
second period. Using ¢ to denote the individual’s time preference, the decision problem

facing the single individual can be expressed as:

max U' = Vi(za,G1) + ¢U'(za, Ga)
= Vl(’ML(L — kil), (5G0 -+ f(kil, O)) +
U (vi(L — ki), 6Gy + f(Kig, 0))

subject to G = 6Go + f(ki1,0)

Ko solves — v Ul + UL fe = 0. (1.15)
After application of the envelope theorem, the first-order condition for this individual can
be expressed as:

— 0V + Vi fio + $8US i, = 0. (1.16)
We denote the level of k;; which solves (1.16) as Eu- Lifetime utility of the forever single
individuals may be expressed as Ai(single, single) = Vi(uy(L — ki1),8Go + f(ki1,0)) +

Ui(vy(L — ki), 6Gy + f(Kin, 0)).
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1.4.2 Just Married

We now consider the decision problem facing those individuals who have chosen to marry
at the beginning of period one. When they take their decision regarding the effort to
alloc'ate to production of the collective good, they anticipate whether or not their marriage
will survive until period two, or whether the second period will see them newly single. For
the purposes of exposition, it is easiest to present separately the programs solved by the
individual who anticipates sustained marital bliss and for the individual who expects their

marriage to end in divorce. Thus, for the man we have that :

If remain married max U™ = V™ &1, G1) + U™ (T ma, @2)

— m Om ((Um(L - kml) + Uw(L - kwl))7
=V ( 6G0+f(km1akw1) > +

¢Um < em (Um(L - km?)j U’UJA(L - k‘UJQ)> ’ >
6G1 + f(kmz, ku2)
subjectto G; = 6Go + f(km1, Kkw1)

o~

kma solves — v 0,Ur" + Ug fr,, = 0 (1.17)

o~

k.o solves — v,0,U + Ug fr, = 0. (1.18)

After application of the envelope theorem, the first-order necessary conditions for the man

and the woman are, respectively:

Ok
— U VI + VP fro + SSUZ fr,, + ¢ak_2 (—vubn U™ + UZ fr,) = 0. (1.19)
ml

ko
kst

- Uwewvxw + Vé‘}fkw + ¢6Ug‘)fkw + ¢ (_Umng:] + Ugfk?m) =0. (120)
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This system of equations jointly determine the subgame-perfect Nash equilibrium contri-

o~ —~
o~

butions of each partner, (kml,Rﬂ) to the production of the collective good in the first
period of the marriage. Lifetime utility can then be expressed as:A’(married,married) =
% (91» (Um@ —Font) + (L — @m) 16Go + f(?ml,iwl)) +

AU (61 (0m(L = Fon2) + VoL = Fu2) ) ,6G1 + f (R Fuz) ) 11 = myw.

Similarly, if the partners anticipate that they will divorce after a single period of

marriage, then the man’s decision problem can be expressed as:

If anticipate divorce  : max U™ = V™ (21, G1) + QU™ (L2, ég)

mt

_ ym Om (Um(L — k1) + V(L — kua)),
o (SG() -+ f(kmh kwl)

QU™ (UL = km2), 6AmG1 + f(Ema, 0))

subjectto G; = 6Go + f(km1, kw1)

kma solves — v, Ul + UG fio = 0.
After application of the envelope theorem, the first-order necessary conditions for the man

and woman are, respectively,

— Um0 V" +VE fr, + ¢5)\ngko =0 (1.21)

vV A VE fiy + O5NUEfr, = 0. (1.22)

-~

We denote by (kmg,/lc\w) the subgame-perfect Nash equilibrium levels of contribution to

production of the collective good during marriage. Lifetime utility for married persons

who divorce can be expressed as:

&<MAL—EM)+MAL—EMQ,

A*(married,divorced) = V*

o~ o~

6G0 + f(kmh k'wl)
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U (vs(L — Fa), SMGh + f(kiz, 0)),6 = m, w.

1.4.3 To Wed or not to Wed

Individuals can correctly anticipate the payoffs anticipated with alternative lifestyle choices.
It is rational to want to marry, anticipating divorce, if A*(marriage, divorced) > A’(single,
single). Note that this condition must be satisfied for both partners if marriage is indeed to

occur.

Proposition 7 A Nash equilibrium exists.

Proof This follows trivially from the fact that (S,S) where both partners choose to remain
single at the beginning of period one, is always a Nash equilibrium: since the payoffs to
both spouses are identical when only one spouse chooses to remain single and when both
spouses choose to remain single, neither partner can improve their payoff by deviating from
(S,S) and so (8,S) is a trivial equilibrium. Note that (S,S) is always an equilibrium 1s very

much driven by the assumption that marriage needs mutual consent. B

Proposition 8  If both partners are symmetric (i.e., same tastes, equal share of private
goods and same productivity both inside and outside the household), then in a subgame

perfect Nash equilibrium both partners will choose to get married , regardless of A.

Proof Suppose that \,, = 1, A,, = 0. At the beginning of period two, each partner must
choose whether to stay married or get divorced. Obviously since there is perfect symmetry

with respect to preferences and productivity, and both partners get an equal share of the



14 Period One Decision: To Get Married or Remain Single 29

private good, the partner who has the greatest potential benefit from divorce is the male
partner, since upon divorce all accrued family assets would become the exclusive property
of this partner. Consequently, if follows that if the male partner wishes to remain married,
so will the female. Thus, without loss of generality, we restrict our presentation to the
analysis of the male partner’s decision problem. If the male partner chooses Stay married,

then he must solve:

max U™ = U™ (9 (’U(L ~ Foa) + (L — Ewg)) 6G1 + f(EmQ,Ewg)) .

mt

We derive the first-order condition:
k3 solves — QuU, + Uy fr = 0. (1.23)

Since everything is symmetric, we have k%, = ki, as a Nash equilibrium solution. Thus,

we may express U™ as

1 1
U™ o= g (-Q-U(L ~ ki) + V(L = ki), 8G1 + f(Kia, k;;,Q)) (1.24)

= U™ (L — k&), 6Gr + (ki Eia)) -

m27 Vw2

If the male partner chooses Get divorced then he must solve:

max U™ = U(U(L — km2),6AmG1 + f(km2,0)) (1.25)

mt

= U™w(L - %mz), 0G1 + f(Em27 0)).

We derive the first-order condition:

ko solves — vU, + Ugfi =0.

Recall that the rules concerning asset disposition are such that the male partner has the

same stock of the public good (G;) as a divorced individual as the household has if the
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couple remains married. However, observe that

U™ (W(L — Kipp), 8G1 + f(Kiy, Kio)) > U™ (0L — Fin2), 6G1 + f (kim2, 0)).
Consequently, the male partner is better off remaining married even if he could obtain the
entirety of the household public good upon divorce. The result here is not surprising
since within marriage he can enjoy more of the public good without sacrificing private
consumption if matched with a partner who has equal economic power. Moreover, it is
straightforward to check that the female partner also prefers marriage if the male partner
does not wish to divorce. Thus, there is a subgame perfect Nash equilibrium in which both
partners choose to remain married in the subgame beginning with the decision ‘Divorce,
Remain married’.

Now we consider the marriage decision in period one. At beginning of period one,
both potential partners must choose between getting married or stay single, knowing that it
is a subgame perfect Nash equilibrium to remain married. The male partner must choose
between ‘stay single’ and ‘get married’.

Stay single:

II"iELXUz = Vi(:cil,Gl) +¢Ui(l'i2,éz)
= VI(UZ(L - kﬂ), 6G0 + f(k?il, 0))
+¢U1 ('U,(L b ’Eig), (5G1 -+ f(%ig, 0))

subject to Gy = 6Go + f(ki2,0).
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Get married:

If remain married :  maxU™ = V™(@1,G1) + oU™ (Zma, 62)
— Vm em ((Um(L - kml) + Uw(L - kwl));
6Go + f(km1, kw1)

+¢Um ( Gm (’Um(L — /];mg)j- 'Uu:\(L — ?C\wg)) R )
6G1 + f(km2: kw?)

subject to G; = 6Go + f(km1, kw1)-

By inspection, we observe that the male partner prefers marriage to bachelorhood, given
that his partner will choose to marry and will subsequently choose to remain married. It is
straightforward to check that the same is true for the female partner. Consequently, there
exists a subgame perfect Nash equilibrium in which both choose to marry, and neither

chooses to divorce. &

1.5 The Simulation Model

In order to gain greater insight into the behaviour of the model, it is useful to do some ex-
ploratory simulation analysis. We use MAPLE V to do the simulation. To ensure that all
results can be clearly understood, we use an extremely transparent and simple specification
of the model described above. We suppose that each family member has identical prefer-
ences, but possibly different endowments. The simulation results are developed under the

hypothesis that utility functions have the following specification:

Ai = Vi($i17G1)+(I)Ui($i27G2)

= Iy + hl(Gl) -+ @[CE{Q + IH(GQ)]
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A number of important features of this specification should be noted. Firstly, utility
for both individuals is linear in the private good and non-linear in the public good; the
marginal utility of the partners differs by a factor of @. Secondly, utility is separable
between the private and the public good. This specification is common in the literature on
the voluntary provision of public goods.

The computational strategy followed is the following: payoffs are calculated for
each possible subgame. Once payoffs are calculated, determining the equilibrium path

is straightforward.

1.5.1  Forever Single

In the case in which individuals remain single for both periods of the game the first period

decision can be expressed as:

max Ai(single, single) = V*(ui(L — kay),6Go + f(ki1,0))
+oU* (vi(L — /k\z'l)a 6G1 + f@ﬂ, 0))
= x4 +In(Gy) + ¢ [z + In(G2))
subjectto zyy = vi(L —ky) 4 =m,w;t=1,2
G, = G+ ki

o~

kio solves —v;Uy,y, +Ug, = 0.
At an optimum it must be true that
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Notice that the forever single payoff determines a reservation value for entering into mar-
riage: whenever the forever single payoff exceeds the payoff under both (M,D) and (M,M),
then the individual will certainly refuse the offer of marriage. If (M,M) > (S,S) >(M,D),
then the individual will enter into marriage only if they do not anticipate the marriage end-

ing in divorce.

1.5.2 Marital Bliss

In the case in which individuals choose to marry at the beginning of period one, and remain

married for both periods of the game, the first period decision can be expressed as:

max Ai(married, married) = Viza,G1)+ oU'(zi2, Ga)
= z; +In(Gy) + ¢ [z + In(Gy)]
subjectto z; = O;(Vp(L — knt) + V(L = kut))
i = muw,t=1,2
Gy = 0Gi1+ kmt + kur

*

) solves — v,;0,U,,, + U, = 0,71 = m,w.

and the first-order necessary condition for the period one decision is:

—'Uiei‘/;ﬂ + VGl + ¢6UG2 =0.

Note that in married couples, because of the quasi-linearity of the utility function, there
is typically specialization with respect to production of the public good; the exception is

when there is equal sharing of private good consumption.
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1.5.3 Ending Up Divorced

In the case in which individuals choose to marry at the beginning of period one, and subse-

quently divorce, the first period decision can be expressed as:

max N (married, divorced) = V(zi,G1) + U (12, Ga)
= 251 +In(Gy) + ¢ [Tz + In(G2)]
subjectto 251 = 0;(Um(L — km1) + Vw(L — ku2)); # = maw
T = vi(L — ki)
G1 = 6Go+kmi + kun
Gy = NOGy+ kio

kio solves — v;6,Uy,, + Ug, = 0.
At an optimum it must be true that

0,0V + Vi, + $SNUL, = 0.

1.54 Simulation Results

Under the assumption of symmetric utility and production function and if 8; = % and
Um F Uy, then there is always a corner solution within marriage. If v,, > vy, then
k., = 0 is the Nash equilibrium whenever the household consists of two individuals. For
the purposes of the simulation procedure, we focus on the equilibrium when symmetry.
With § = 0.45; L = 1; Uy = 6,0y = 4;¢ = 0.2; A, = 0.5;0; = 0.5;Go = 0 we

have the following results:
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(single, single) (married, married) (married,divorced)

k1, ko) (0.183,0275)  (0,0.549) (0,0.549)

(km2, kw2)  (0.0842,0.126)  (0,0.253) (0.043,0.126)
(G, G¥)  (0.183,0275)  (0.549,0.549) (0.549,0.549)
(G, G¥)  (0.167,0.25) (0.5,0.5) (0.167,0.25)
(A™ AW (3.9442.032)  (4.061,4.061) (4.091,3.723)

From the above we can see that with some given parameters we have

A™(single, single) < A™(married, married) < A™(married, divorced)

A¥(single, single) < A¥(married, divorced) < A¥(married, married)

In a subgame-perfect Nash equilibrium, persons m and w get married in period one, and

then divorced in period two.

1.6 Conclusions

The analysis presented above is highly suggestive. In particular, it clearly demonstrates
that it may be perfectly rational for individuals to enter into the state of matrimony, fully
anticipating the fact that they will ultimately end up divorced. Unlike typical models of
marriage, the analysis is not based on matching considerations (although these are obvi-
ously an issue in the real world marriage market!), but focuses instead on the public goods
issues within the household. One striking observation that emerges from the simulation
analysis is that a bad match (or ‘starter marriage”) may be worthwhile, even if the synergies
in public goods production are relatively modest. This may be one factor which should be
considered in trying to understand why the divorce rate is so high, and in particular has a

spike after the first two years of marriage.
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There is much additional work to be done. In particular, it is evidently desirable
to extend the theoretical framework to include a decision to remarry, and to bear chil-
dren. Children are a public good within a marriage. Unlike the quasi-durable public
good considered in the existing framework, children are largely non-divisible, and so di-
vorce settlements must specify how each partner will continue to support the children after
the marriage has dissolved. We anticipate that our theoretical framework will allow us
to prove that couples which choose to have children will have a different pattern of asset
accumulation as compared to couples which remain single, and that most couples which
ultimately divorce will in fact choose to do so either before having children, or after their

children leave home.



Chapter 2
Rational Marriage and Divorce with
Remarriage

2.1 Introduction

Marriage is one of the most popular — and enduring — social institutions, regardless of
time, place, or culture. Most people will enter into marriage at least once during their
lifetime, and there can be no doubt that the success (or failure) of this partnership will
have a significant economic impact on each of the party’s life experience. Popular culture
takes a romantic view of marriage, suggesting that individuals enter into these relationships
because of mysterious chemical effects. Whereas such fanciful notions may appear plau-
sible to those in the halcyon days of early romance, one must also suspect that economic
factors play a major role in the choice of marriage partners and in the final outcome of
the marriage.* Inspired by Becker(1973), many economists have paid careful attention to
the economics of marriage and, to a somewhat lesser extent, to the economics of divorce,
seeking to analyze the marriage decision through the lens of models of rational individ-
ual decision-making. Most research focuses on intra-household resource allocation issue
and recognize the ability of policymakers to target the consumption of individuals within

families. However, the role of policy in household formation and dissolution has been

4 See Rowthorn (1999)

37
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largely overlooked. This paper is developed to explore how policy can affect not only the

consumption of individuals within families but also the structure of the household.

2.2 Literature Review

In the economic literature on marriage, a number of fundamentally different approaches to
modelling the marriage decision have been taken. The most popular approach is arguably
that highlights the importance of search: men and women are assumed to be looking for
a partner with the ‘right’ characteristics. In signalling models, an individual’s type is
private information, but a noisy signal provides potential partners with some insight into
the likelihood of a successful match. After marriage, the quality of the match is revealed
to both partners. Becker (1974) argues that people who marry relatively early are either
lucky in their search for the partner or unduly pessimistic about their prospects of attracting
someone better. In this framework, the reason for divorce is that the marriage was a
‘mistake’: had you known the characteristic of your partner, you would have chosen to
remain single. He also shows that the marriage market chooses not the maximum output
of any single marriage but the maximum sum of outputs over all marriages.

Acquiring better information about characteristics of potential marriage partners is
obviously a big part of courtship rituals, and it seems self-evident that a number of cou-
ples eventually divorce because of information about partner characteristics learned after
entering into the married state. However, given the relative prevalence of pre-marital co-

habitation at the dawn of the 21st century, imperfect information seems less plausible as
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the main engine of the economic analysis of household formation and dissolution than was
arguably the case thirty years ago.

A second major consideration in marriage decisions, first identified by Becker (1973,
1974), are the benefits from sharing in the production of household public goods, such as
shelter, meal production, and other domestic production activities. Becker’s initial analysis
focused on the importance of comparative advantage in household production to explain the
differential involvement of men and women in market work and household activity. The
mating of likes or unlikes is optimal depending on whether these traits are complements or
substitutes, i.e., a superior woman raises the productivity of a superior man and vice versa.

More recently, the questions with which he was concerned ~ in particular, intra-
household resource allocation and the relationship between this and labour market activity
—have been revisited using game theoretic analytic tools. For example, Brown and Manser
(1980) use the cooperative Nash bargaining model to predict how partners in the marriage
will divide the surplus generated from the partnership between them. McElroy and Hor-
ney (1981) presented a detailed Nash cooperative bargaining model and generated a series
of falsifiable predictions. Critics identify the neutrality of transfer targets as a major weak-
ness of the cooperative Nash bargaining approach: whereas empirical studies have shown
that it matters who receives the transfer, this was irrelevant theoretically. 1t does not matter
if the child allowance is given to father or mother, which is inconsistent with many em-
pirical studies. Lundberg and Pollak (1993) first tried to untangle this problem using a

‘separate-sphere’ Nash bargaining approach in which a noncooperative equilibrium within
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marriage acts as a threat point instead of traditional divorce. They show that cash transfer
can imply different equilibrium distributions in existing marriages.

Another approach developed in the serial work of Chiappori (1998, 1992, 1997) is the
‘collective’ model of household labor supply in which agents are characterized by their own
preferences and household decisions are only assumed to be Pareto efficient. He stresses
the fact that the families are made up of individuals with distinct tastes and he observes
that by applying the ‘collective rationality’ hypothesis it is possible to derive falsifiable
predictions with respect to household labour supply. In his most recent work (2002), he also
examines how the rules of governing divorce, affect the household members’ bargaining
position and thus household labor supply. Both the collective’ model and the cooperative-
bargaining models all explicitly assume that the equilibrium distribution is Pareto optimal.

A number of other authors have re-cast the analysis of intra-household resource allo-
cation using a non-cooperative Nash bargaining model. This literature has highlighted
the importance of strategic considerations in determining spousal behaviour within the
household. Lundberg and Pollak (1994) presented a simple non-cooperative model of
distribution within marriage in which the equilibria are not necessarily Pareto optimal.
A Cournot-Nash equilibrium of the one-shot voluntary contribution game is examined in
their paper and they also argue that a Pareto equilibrium can be achieved in the repeated
voluntary-contribution game if players can punish one another for deviations from coop-
eration. However, their work, like the divorce-bargaining model, does not show the non-
neutrality of targeted transfers either. Konrad and Lommerud (2000) incorporate coop-

erative and non-cooperative models by assuming long-term decisions at the beginning of
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marriage is noncooperative while day-to-day management of the family is reached through
cooperative bargaining. They conclude that the problem of inefficient contributions to
the production of public goods within the family may be worse in this blended environ-
ment than in a fully non-cooperative model. Chen and Woolley (2001) explore the income
distribution within household using a non-cooperative game framework. Their findings
support the fact of non-neutrality of targeted transfer. They suggest that when income
transfers are determined through intra-household bargaining, the resulting resource allo-
cation is, in general, not Pareto efficient. However, their work provides only a cursory
discussion of the income effect on family resource allocation and the possibility of divorce.

Like the recent literature on intra-household resource allocation, the analysis in this
paper ‘unpacks’ resource allocation decisions within the household by showing how these
arise as the outcome of rational decision-making by individuals. However, our focus here
is on the dynamics of household formation and dissolution, rather than on resource alloca-
tion within the household, and so we take a somewhat simpler approach to modelling this
aspect of the economics of individual behaviour during marriage. As in Becker’s work,
the principal motivation for marriage will be to share in the production of public goods.
We consider a finite 27" + 1 period model, in which individuals can marry, divorce, and
even re-marry. Importantly, although mismatches of partner characteristics may indeed be
a factor in divorce, in this analysis there is no imperfect information: in order to benefit
from economies of scale in public goods production, partners may choose to marry indi-
viduals whom they fully understand may not be suitable as ‘life partners’, anticipating that

they will subsequently divorce and possibly remarry. Our analysis allows us to charac-
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terise partnerships which are stable and those which are unstable, and generates testable
predictions with respect to factors influencing the likelihood of divorce. Due to strate-
gic behaviour of individuals, the equilibria developed in this paper are typically not Pareto
efficient.

The outline of this paper is as follows. In section three, we outline our model of ra-
tional marriage, divorce and remarriage. In section four, we characterize labor allocation
decisions with one-person and two-person household. Section five investigates individual
marital decisions when symmetry. Section six characterizes subgame perfect Nash equi-
libria of the household formation and dissolution game. Section seven presents an example

in order to get better understanding of the model and section eight concludes.

2.3 The Model

We consider households composed either of two persons or of one single person. We
assume that participants in this economy are either high or low market income earners:
{B, h } ,{w,w}. Men and women are characterised by their outside earnings opportunities.

We also assume that

h =w (2.26)

=
I
[

In each household, members consume two consumption goods: a composite private good
z and a local public good G. Each individual has a fixed amount of labor, L, and in

every period must allocate the labor between household public good production k; and the
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outside labor market, . — k;. In a two-person household the market income is produced
and private good consumption is shared according to an exogenous Nash bargaining rule,
0;. Therefore, for individual 4 within a two-person household at period ¢, the amount of

private good consumption is
zgy = 0; [R(L — kpe) + w(L — kue)],0: € [0,1],0, + 0, =1 (2.27)

where kj,; and k,, are the husband’s and wife’s contributions to the public good. The

available private good consumption for a single person is
Ty = h(L — kpt) or 2 = wW(L — k) (2.28)

The household public good, G, is semi-durable and the production function of G in each

period within one-person household is:
Gy = f(kn) for single male, or g(k,,) for single female

Within a two-person family, we assume that the production of the public good is simply the

sum of both members’ contribution:

Ge = fknt) + g(Kur)

Both f(-) and g(-) are well-behaved concave functions and therefore the production func-
tion for two-person household is also concave. At the time of marriage, the stocks of pub-
lic goods of two single persons are summed up while public goods will be split between
spouses upon divorce. The splitting rule will be discussed later. Instead of using a more
general function f (K, kyt), an additively separable function implies that individuals are

not intrinsically more productive at domestic work after getting married. Consequently,
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it makes it less likely for people to enter into ‘marriages of convenience’ since gains in
household production are modest. However, there are opportunities for profitable redis-
tribution of domestic tasks. A natural expectation is that both would contribute to some
degree. Another possible choice of production function is f(kns+ky) in which &y, and ky,y
are perfect substitutes. This leads to perfect crowding-out of individual contributions to
the household production and generally does not lead to unique solutions in the household
production subgame.

For simplicity we assume all individuals have the same preferences and the utility
function is an additively separable function of z;;, G; and G;_;. Initially each individual

in this economy also has the same (possibly non-zero) stock of public good, G;—1.

Uist = a(:cit) + b(Gt) + C(Gt_l), 1€ h,w (229)
where s = state, s € {single, marry, divorce}

t = time,te€{1,2,3,---,2T +1}

a(-),b(-) and ¢(-) are well-behaved concave functions which means that the utility function
is also concave. The utility function is also assumed to have continuous first and second
order derivatives with respect to each argument. One important thing here is that k;; — the
amount individual ¢ contributes to the production of household public goods at period ¢ —1s
independent of the stock of public goods, G;_1 due to the additive separability of the utility
function. Consequently the new investment is independent of the stock of public goods

within the household.
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We model the process of household formation, dissolution and recomposition as a
9T + 1 period game. In addition to the labor allocation decision individuals also make
marital decisions in each period. We assume that marriage can only happen in odd periods,
whereas divorce only happens in even periods. At the beginning of every odd period, 2{+1,
single individuals (including both single never married ones and divorcees) are randomly
matched with other single individuals. Each potential partner must decide whether to
accept the proposed marriage. Marriage requires mutual consent. Unlike the traditional
searching and matching models, individuals here know with certainty the type of partner
nature has offered them. If individuals reject the proposed mate, they will have to wait
until the next odd period to be re-matched with another potential partner.

Subsequently, if they marry, within the two-person household, each member decides
non-cooperatively and simultaneously how much labor to allocate to the production of the
collective good and the market employment. The proceeds of outside labor market earnings
are shared between the spouses as outlined above. If they remain single, individuals make
their own decisions about labour allocation between outside market and household public
good production within the one-person household.

At the beginning of every even period, 2t, each married individual decides whether
to remain married or not. The decision to divorce is unilateral or, equivalently, remaining
married requires mutual consent. Upon divorce each member receives a share of the public

good \;; the sum of )\; is no greater than one.® Again, once household structure is deter-

5  Divorce may be costly and thus the sum of A; may be less than one.
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mined, individuals make the labor allocation decision as before. A timeline of decision

making is provided in Figure 2.

Period One l Period Two I Period Three J

A

i i
Vr VI‘

-

Choose
(Kap, Ksy)
Spouse l

Nature chooses  accepts
Choose ky, Chooseky,  potential spouse  /rejects 74
acc

I

stay single  stay single reject I
] Choose Choose Choose kj;,
rejed (ko Kaw) (ksp, Ks,,)
- | stay marrieci | stay married
married
l accept I | : Choose k
divorced : 3h
Nature Spouse Choose Both choose reject
chooses  accepts/rejects ( ky, ki) to stay
potential  offer of married ccept
spouse marriage or not; Choose  Nature Spouse
Ky, choosgs accepts |
potential Irejects
Spouse Choose
(k3n K3)
2.Time Line

2.4 Labor Allocation in One-Person and Two-Person
Household

In each period, in addition to the marital decision, individuals must decide how to allo-

cate their own labor between market employment and household production. The labour
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allocation decision looks the same at each period. In this section, we consider the labor

allocation decision in both one-person and two-person households.

2.4.1 Public Good Production in a One-Person Household

Single individuals decide how to allocate their labor between outside market and household

production. Their decision problem is expressed as:

maxU; = a(zy) +b(Gy) + ¢(Giy)

it

St it = RA(L — kye) or &y = w(L — kyy)

Gy = f(kht) Org(kwt)

Therefore, as a solution to a single male’s optimization problem we must have that:

— ha + bfy,, =0 (2.30)

We denote by ky; the solution to (2.30); it is straightforward to derive an equivalent ex-
pression for females. We denote by G5* the equilibrium level of public goods within the

one-person household. It is easy to verify that k3* depends only on outside earning power,

S*
1t iS

h(w), and is independent of the stock of the public good, G;_;. In other word, -
equal to zero. This is a consequence of the additive separability of the utility function.
Thus the analysis of the contribution game, above, thereafter applies to any stock level
and therefore, to any period in which single individuals are allocating their labor between

household production and labor market activity regardless of past marital history. A single

person always produces the same amount of public goods in any period.
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24.2 Collective Good Production in a Two-Person Household

In terms of two-person households, there are four types of matchings: {(E, Tu‘) ; (E, w) ;
(h,W); (h,w)} and they belong to two subgroups — positive assortative matching, i.e., in-
dividuals matched with same market income earners; and negative assortative matching,
i.e., individuals matched with unequal market income earners. Within marriage each part-
ner makes a non-cooperative decision about how to allocate his/her labor between outside
market and public good production within the household. The labor market income is
pooled and divided according to pre-determined shares as we mentioned earlier.

At the beginning of period 27" + 1, the decision problem faced by individuals within

the two-person household can be expressed as:

max Uy = a(zi) +b(Gr) + ¢(Ge1)
s.t. Ty — 01‘ [h(L - kht) + 'LU(L - kwt)]
Gy = f(kn) + g(kwt)-
At a Nash equilibrium at which both partners contribute to the production of the local public

good it must be true that:

- Hhha'+ b/fkht =0 (231)

— O, wd + bgy,, = 0. (2.32)

Proposition9 A Nash equilibrium exists in the household production subgame.
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Proof This is a straightforward application of Brouwer’s fixed point theorem. See also
Bergstrom, Blume and Varian (1986). B

We denote a solution to the above system of equations by the ordered pair (k},, £7,;) -
In general (k,, k) will be an interior solution. However, corner solutions also arise. In
particular, it can be checked that if 6, # 6., h = w, or 0, = 6., h # w, and if kp; and k.
are perfect substitutes, the solutions to the above program will always be a corner solution:
either the person with the lesser share of private good consumption or the person with lower
outside earning power specializes in household production. For example, if the production
function is linear, say, G; = kpt + Ky in which ky is perfectly substitutable for k,,, an
equal share of private good consumption with same outside earning power leads to a non-
unique equilibrium in the household contribution subgame, although the equilibrium level
of the local public good is unique. In addition, there exists a corner solution when h #
w. The person with lower outside earning power will specialize in household production.
However, a strictly concave production function, that is f’ # ¢, will exclude the possibility
of a corner solution. Another special situation in which there exists a corner solution is
when one member within households has no outside earning power and therefore, (s)he has
to spend all of his/her labor in household public good production.

In the following we investigate the interaction between individual contributions on
household public good production. Moreover we examine how the level of public goods
within the two-person household is affected by exogenous parameters such as individual

outside earning power h(w) and the sharing rule of private good consumption 6, (6.,).
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First, totally differentiating equation (2.31), we observe that
[9%h2a” + 0 (fi)® + b'fkmkht] dkps + [Hihwa" + b”fkhtgkwt] dkue = 0.

or,

dhne _ Ophwa’ + b fr 0k _ g
Ak gih%"’l + 0" (frone)* + Ufipekone .

It is easy to verify that if f(-) is identical to g(-)

dk
L

-1< .
o dkwt

Crowding out is imperfect, i.e., a 1 hour increase in domestic activity by the husband will
not result in a 1 hour reduction in domestic activity by the wife. This is contrast with

many subscription models of public good provision, which often rely on quasi-linear utility

dkne

function. We also observe that = —1 whenever f(-) is not strictly concave, i.e., fix

wi

equals zero. There is a perfect crowding out.

If we totally differentiate equation (2.31) and (2.32), we observe that

(6nd + G3ha” (L — kn)) * (05w*a” + 6" (e, )* + V' groks,) —

dky (H?Uwa" (L = kp)) * (Hihwa" + b fon ) >0
dh |H| s
and
(ha' + tha”X) * (inza" +b"(gr,)? + b,gkwkw)
dkn + (wa' + fywa” X) * (Hihwa" + b fenGhy) >0
do, |H| <
In addition we find that
dGg* k dk,,

dkn
T gp, 9,
Oph — 0w dky,

= =
wa gkw dh <0

dh
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Similarly
dG* h— 0, dky
G _ 9h wgkw 2 0‘
doy, 0,w doy,
. dkh . . ” 6 4 : .
In general the sign of ah s undetermined. If ¢ = 0,° it is easy to verify that
k¥ dk; dk; dk?
dk, < 0and —2 > 0. Similarly, we can conclude that —* > 0 while —* < 0 under
dh dh dw dw

the same assumptions. We also observe that 1f a’ = 0, with positive assortative matchings

*

dh

of the household public good is negatively correlated with their own earning power while

then

> 0 whenever 8, > 6,. How much individuals contribute to the production

positively correlated with their spouse eaming power. A promotion for your partner will
decrease his or her contribution to the household production while increasing your own

effect. In the meantime, G* is increasing due to the imperfect crowding-out effect.

dk dk.,
Similarly, when a” = 0, it is easy to verify that 22t < 0and —2 > 0 and that
doy, do,, ‘
d *
df; > 0 when 0;, > 6, and h = w. When the sharing rule of private good consumption
h

becomes favorable for one member within household, (s)he will contribute less to house-

hold production while the other member will contribute more. Again, due to the imperfect

dkpe
dkwt

amount of the private good available for consumption is decreasing. In that case, posi-

crowding-out effect, > —1, the level of public good will be increasing while the total

tively matched household invests more in the collective good than a household where the

private good consumption is equally shared.

Proposition 10 Suppose f(-) is identical to g(-), then the level of the local public good

in period 2t will be higher in two-person household than in a one-person household.

6 For example, a quasi-linear utility function.
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Proof Within marriage, the decision problem facing the spouses is:

max U' = a(zy) + b(Gy) + ¢(Gi-1)

At an equilibrium of the household production subgame, the F.O.C. conditions prescribe
as equations (2.31) and (2.32). Denote by (k},, k) the contribution that each spouse will
make to the production of the household public good. The available amount of the local
public good is therefore

Gy = [f(kpe) + f(ko)- (2.33)
In contrast, in one-person household, the level of local public good production is deter-
mined by solving:

Hllcix U* = a(zy) + b(ét) + ¢(Gi-1)
The first-order condition for male prescribes as equation (2.30). Denote by K the solution
to equation (2.30). This means that amount of the local public good available in the one-
person household is:
Gy = flkn) (234)

Suppose that in equilibrium we have G, > G, then we know that
b(Gy) < V(G
Consequently
kne > ki,
= fi,, < [Jug,-

So we have

b,(Gt)fk;xt > b,(ét)f%m
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However we have

—tha/ Z —ha'

= —O0hd +V(G) fur, > —hd + V(G fy,, = 0.

which is impossible. So ét < G, . This means that if with a identical production function
of male and female, the level of the local public good will be higher in the two-person
household than in the one-person household. B

The above results suggest that in many circumstances, marriage is desirable. Within
two-person households both partners enjoy at least as high a level of public good consump-
tion as they would if they were single. Married people benefit from the economies of scale

associated with household public good production.

Household Production with Positive Assortative Matching

We refer positive assortative matching as a situation in which an individual is matched
with another individual with same outside earning power. There are two kinds of positive
assortative matchings: {(h, @) ; (h, )} and from now on we will call them high-high and

low-low matchings respectively.

Proposition 11 Assume that f(-) is identical to g(-), and that both are strictly con-
cave.” The spouse with the lesser share of private good consumption contributes more to

household production within a positive matched household.

T Strict concavity gurantees a unique solution to equation 2.31 and 2.32.



2.4 Labor Allocation in One-Person and Two-Person Household 54

Proof At any interior solution it requires that

911/ gkwt

gh:ﬁ“ﬂ

If 6, = 6, f(-) is same as g(-) and both are strictly concave, at the equilibrium
khe = ki
If 0, # 0., say, 0, > 6, at the optimum:

ke < K

An unequal share of private good consumption will lead to an equilibrium in which
the person enjoying more private goods consumption has to work more in the outside labor
market. Otherwise, both partners contribute the same to household production within a

positive matched household.

Proposition 12 Assume that 0, = 6, = 0.5 and f(-) is identical to g(-), individuals

contribute no more household labor than if they are single.

Proof From above we observe that &}, = k7, when 05, = 0,, = 0.5. Therefore the amount

of his/her private good consumption is:

The = Tpy = 0.5 [M(L = ky,) + w(L — k)]

wt

= WL~ kjy) = w(L — k)

Suppose that individuals contribute more than if they are single, that is, k;, > kg*. We can

derive that z}, < z3; which means z;, must be an inferior good since it is decreasing when
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income is increasing within marriage. It violates our assumption about the normality of
both private good and household public good. Therefore individuals contribute no more

labor to the household public good production than if they are single. B

Corollary 1 Assume that 8, = 6,, = 0.5 and f(-) is identical to g(-). Then the level of
public goods within positive assortative matchings, G} is more than G¥* but no more than
2GT*. .

The proof is a straightforward implication of Proposition 12 and thus is skipped.
When the private good consumption is shared equally between members within positive
assortative matchings, the amount of labor individuals contribute to household public good
production is no more than that if they are single. Therefore the amount of private goods
each member consumes is increasing as well as the amount of public goods. Individuals

are certainly better off within two-person household than they are single.

Household Production with Negative Assortative Matching

In contrast to positive assortative matchings, a matching composed of individuals with un-
equal outside earning power is referred to as negative assortative matching. There are also
two kinds of negative assortative matchings: {(h,w) ;(h,w)}. We analyse only (h,w)
matching since it is symmetric to (h,w). Due to asymmetric earning power with negative
assortative matching, individuals have different opportunity costs of producing household
public goods. Therefore negative assortative matchings differ from positive assortative

matchings in household production.
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Proposition 13 If 6 = 6, and f(-) is identical to g(-) which is strictly concave, the
husband, who has higher outside earning power contributes less to household production

than wife does.

Proof It must be true that at the Nash equilibrium:
—6zha’ + Vfr., =0

—Oywa’ + ¥ gi,, = 0.

At an optimum

e,

gklu_t

& | >

E>g:>fkm > iy
Moreover when f(-) is identical to g(-), we have k3, < kj, in the equilibrium. The person
with higher outside earning power contributes less to the household production than his
partner. In addition, the ratio of marginal productivities of household production is equal
to the ratio of outside earning powers. &

The above discussion demonstrates that for a given sharing rule, how much to con-
tribute to the production of the public good by each partner in the household depends on
both marital status and the ratio of outside earning powers of the partners while it does not
depend on the stock of public goods. Thus the equilibrium outcomes of the contribution
game should apply to any period of the game. In general, if private good consumptions
are equally shared, individuals with relatively lower economic power will contribute more
to the household production due to relatively low opportunity cost while individuals with

relatively higher economic power will spend more time in the outside labor market then
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get more labor earnings in exchange for family private good consumptions. It is simi-
lar to what Becker (1991) analyzed about comparative advantage in household production.
However, our analysis also shows that an unequal share of private good consumption can
affect the comparative advantage in household production: the partner with lower opportu-
nity cost does not necessarily contribute more to household production.

We observe that an unequal share of private good consumption within positively as-
sortatively matched household is similar in effect to an equal share of private good con-
sumption within negatively assortatively matched household; and therefore from now on
we focus on the case of the equal sharing rule. We recognize that in reality there is a
question about who is better for housework: the woman or the man. There exists a natu-
ral division of labor with some extent: women are presumably more suited to caring for a

baby. However, from now on we assume that f(-) is identical to g(-).

2.5 Marital Decisions When partners are Symmetric

The equilibrium concept used to solve the game is that of subgame perfect Nash equilib-
rium. Consequently, to analyze individual decision making, we solve through backwards
induction. Recall that we assume marriage happens only in odd periods and divorce hap-
pens only in even periods. That is, only single people make marital decisions in odd
periods whereas only married people make marital decisions in even periods. The game
ends in period 27 + 1. For simplicity, it is assumed that individuals only get married when

their payoff is higher if married than their payoff if they were single.
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2.5.1  Period 27" + 1: The Decision to Remarry or Marry

At the beginning of period 27"+ 1, a divorced person must decide whether or not to remarry
while a single person decides whether or not to marry. Regardless of marital history, a
single never married person is exactly same as a divorced person with same outside earning
power. The reason for that is at period 27, both a single never married person and a
divorced person produce same amount of public goods, G5». Having same amount of G35
will make a divorcee exactly same as a single never married person in the marriage market
at period 2T 4+ 1. Therefore single people are only characterised by their outside earning
powers. Notice that périod 2T + 1 is different from any previous odd periods since there

is no future possibilities.

Proposition 14  Individual 7 benefits from an increase in the earning power of his/her

partner in period ¢.

Proof Without loss of generality, we investigate how the husband’s utility in period ¢ is

affected by an increase in the wife’s outside earning power, that is:

ouM 0Xn | ,0Gy
= o ZZh oyt
ow “ ow + ow
dk dky, . ,
= d—u?[—Hha’h + 0 fio] + [ Onaw + U fi ]+ On (L = ).

Observe that —0,a'h + V' f, is the equation (2.31) and —6ra’w + V' fi,, is same as the
equation (2.32) when 68;, = 6,,. Therefore after application of the envelope theorem, we

conclude that

JUM
ow

= 04d'(L ~ ku) = 0, ky € [0, L]
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That is, an increase in the earning power of wife is Pareto-improving for the husband. B
Similarly we can conclude that an increase in the husband’s outside earning power is

Pareto improving for the wife in period ¢ as well: marrying a rich person is certainly better

off. In general the effect of an increase in individual earning power on his/her partners

welfare is ambiguous when 8;, # 6,,.2

Proposition 15 In period 2T + 1, positive assortative matching leads to marriage.

Proof According to Proposition 12, k%, = ki, < ki* and Gf > G?*. Therefore, being
married is Pareto improving for both members, and so that a positive assortative matching
will lead both partners to accept the offered marriage. B

An equal division of private goods brings each partner no less private good consump-
tion than when they are vsingle and also provides more public goods. Both partners are

better off if married and so positive assortative matches lead to marriage in period 27" + 1.

Proposition 16  When positively assortative matchings lead to marriage in equilibrium,
then for a given h there exists w in the interval [0, k] such that negatively assortative match-

ing leads to marriage in the Nash equilibrium only if w > w'.

Proof When w = 0 the wife invests all of her labor in household public good production.

Therefore, h’s payoff within marriage is:

UM = a(Xy) +b(Gy) + c(Giy)

k

" M .
8 Recall we have discussed a special case in which dd—u“; < 0ifa =0, and so that a—an)— >0if 8y, > 0,.
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1
where X;, = §hL;Gt=f(L)

However, he may choose to reject a partner who can earn nothing from the outside labor
market and his payoff if staying single (or his reservation payoff) is:
UP = a(Xa)+b(Gr) + c(Gia)
where X, = h(L —ky*); Gy = f(ki")

IfUM > U, S| the male would always prefers to marry whomever is offered: being married

is a dominant strategy in equilibrium. IfUM < U, S he will reject a partner with no outside

. M
earning power. However, from Proposition (14) we have aé]; > 0 and we also know

that 7 would marry @. Thus there must exist a w in the interval [0, h] such that negative
assortative matching leads to marriage in Nash equilibrium only if w > w’. B

A high earer may reject a low earner when the gap in outside earning power is too
big. The benefits from sharing vpublic goods cannot compensate for the loss in private good
consumption. From now on we use A;(i,7) to denote the net gain of individual ¢ being

married with j, that is:

From Proposition 14, we conclude

P
E‘L
=
&
v

Ag(h, w)

and Ay (h,w) > Ay(h,w).

Individuals are always better off marrying a rich partner than marrying a poor one.

In addition, we observe that rich people have higher utility levels than poor people since
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BBU;S > 0. Therefore, given ), = 6,, = 0.5, the following must be true as well:

Ay(how) > Ay(h,w)

and Ap(h, @) > Aglh, ).

If each party gets an equal share of private good consumption within marriage, the
poorer one gains most from a negative assortative matching. Therefore a necessary condi-
tion for negative assortative matching to lead to marriage is that the rich partner be willing

to marry.

2.5.2 Period 27" Decision: To Remain Married or Not

We now consider the decisions that must be taken by individuals at the beginning of period
2T. A single person, including single, never married and divorced persons, will stay single
during this period since marriage only takes place in odd periods. They only need to decide
how to allocate their own labor between outside market and household production. Unlike
single people, married individuals must decide whether to remain married, as well as how
to allocate their labor. If they choose to divorce, each member receives a share, \;, of the
household public good and they are offered a mate in next period, period 21" + 1. The sum
of )\; is no greater than one.

Since a divorcee is reoffered a mate with certainty in period 27" + 1, married individ-
uals choose to divorce if and only if their expected payoff upon divorce is higher than their
payoff if staying married. Recall that we assume potential partners are randomly offered
by nature. We use 77 and 7} to denote h or h’s probabilities of meeting @ and w in pe-

. . — .. T h
riod t respectively, where the sum of 7% and 7 equals one. Similarly, we use 7? and ¢
H i t i t
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to denote W or w’s probabilities of meeting h and h in period ¢ respectively, and the sum of
71-? and wtﬁ equals one. The probabilities here are assumed to be exogenous and individuals
have perfect information about these probabilities.

Recall that the decision to divorce is unilateral: marriage will be dissolved whenever
the expected payoff of one member upon divorce exceeds his or her payoff from staying
married. Consequently, divorce may be efficient — when both partners prefer divorce or

inefficient — when only one partner gains and the other loses upon divorce.

Proposition 17 When )y, increases, it is more likely that h will divorce w.

Proof Whether or not h chooses to divorce depends on the comparison of his payoffs
between staying married and getting divorced. Denoting the discount factor of the utility
by 6, his payoff from staying married is:

2T+1 MM M M
XZDT Up™" = Upor + 0Up 11
i=

His maximal payoff upon divorce is:

2T+1 D D

Y
Z Uh = Uh,QT + 6EUh,2T+1
t=2T

Observe that his payoff in period 27" + 1 is independent of . Therefore

2741
P UMM _ UD*
2O =0 g M, —upy)

o OAn
= —dG@*<0

Higher share he receives upon divorce, more likely he would ask for divorce. B

9 Assumeé <1
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The splitting rule of household public goods upon divorce, );, is normally regulated
by government’s policies and thus can be viewed as exogenous. Here we show that this
policy variable affects individual decision to divorce and later after we will show it af-
fects individual decision to marry. Now we analyse individual decisions in period 2T by

different households.

(E,Tv‘) marriage

At the beginning of period 2T, both A and W decide whether to stay married or not. If
both prefer staying married, they will stay married until the game ends after period 27" + 1.
If they choose to divorce, both h and w will be re-matched with a ‘new’ partner at the
beginning of period 27" + 1.

Proposition 18  Staying married is a dominant strategy for both hand @ if A = 0.5.
Proof From Proposition 12, we know that &k}, = k7, < k*. Thus

G* = 2f(k) <2G%*

= ¢(G5*) — c(MG*) > 0.
It is easy to verify that

2741

(UMM Ul > 0.

=27

Thus staying married is a dominant strategy for h and by the same argument this must also

be true for w. A
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Observe that //70 can not marry a ‘better fit” at period 27" + 1, and therefore if they
divorce it must be because one person acquires more than half of public goods at the cost
of his/her spouse. In this case divorce is always inefficient since one gets more than half

of the public goods, whereas the other géts a lesser share.

(h,w) Marriage

At the beginning of period 27", both i and w decide whether to stay married or not. Unlike
the other positive assortative matching (E, 'u“)) , there exists a ‘better fit” for (h, w) if they
divorce in period 27T": if (h, w) is dissolved, either might be matched with a high earner in
period 27"+ 1. Consequently the divorce decision of low-low pairs is different from that of
high-high couples. It is easy to show that (h, w) is stable if a high-low matching does not
lead to marriage in subsequent period 27" + 1. Thus we consider only the situation where

in period 27" + 1 a high-low matching leads to marriage hereafter.

Proposition 19 For given )\;, low-low matching is stable only if the probability of

marrying a high ability spouse subsequent to divorce is low enough.

Proof Without loss of generality we consider /'s decision. His payoff from stayin
p ying

married with w is:
ISR . y
> Uy =Upor +0Upar
=27

His expected payoff upon divorce at period 27" is:

2T+1

2 Ut = Ugsz + 0EUpaT 11
=37

D @ M w M
= Upar + 8[mar1Unori1 + Tor U hoT 1)
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In period 27" (h,w) is dissolved if and only if

2T+1
S (UMM —UP) <0
t=2T7 N
We can conclude that
I I 5
0 U - U~
t:ZQT( h h ) _ (58 (Uéw,QTH : EU@,2T+1)
87T12‘}T+1 Omhr 11

= §[An(h,w) — Ap(h,W)] < 0.

That is, the higher the probability of meeting @, the more likely it is that o will divorce.
_ T41 _ _
Suppose 7%, ; solves Y. (UMM — UP*) =0.1° Forany nlp,, < mhr,,, it must be true
t=2T -
that

27+1 MM D
t:ZQT (UM -Uy") >0

That is, (h, w) will stay married if 75, < 757, .. B

Observe that when 737, ; is greater than one, (h, w) will stay married even if h were
certain of being matched with a higher earner in period 27" + 1 : divorce is too costly
compared to the gains from marrying a ‘better fit’. In this setting low-low matchings are
alwéys stable in period 27". Becker (1991) argues that the association of likes is optimal
when traits are complements and the association of unlikes is optimal when they are sub-
stitutes. However, if h and w differ only in their outside market opportunities, it is shown
here that mating of likes is not always optimal even when traits are complements. Low-
low matchings are not as attractive as high-low matchings since a rich husband would bring

more private good consumption to a poor girl. In addition, unlike high-high matching in

10 Note that 7%+, ; can be greater than 1.
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which divorce is always inefficient, divorce can be efficient for low-low matching: if both

can remarry a rich partner after divorce, then both may prefer divorce.

(h,w) or (h, w) Marriages

The marital decision-making of negatively assortatively matched couples are similar to
low-low marriages. If they divorce, the high earners may be matched with a ‘better fit’

whereas this is impossible the for low earners.

Proposition 20 For given );, high-low matching is stable only if the probability of

marrying a high ability spouse subsequent to divorce is low enough.

Proof The proof is trivial and similar to that in Proposition 19 since high earners are
always better off when matched with another high earner. However, when the probability
of meeting another high earner is low enough, divorce is not worthwhile. B

As with low-low couples, it is possible that a high ability partner may choose to
remain with a low ability spouse if the cost of divorce is too high. Alternatively, when
high' earners accept a low ability spouse — fully anticipating subsequent divorce — they
see the temporary marriage as worthwhile that it allows them to benefit from the speedy
accumulation of the public good. If there is no cost to divorce, we would expect more
temporary matchings taking place since individuals always benefit from sharing household

public goods.
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2.5.3 Period 27" — 1 Decision: to Get Married or Not

We now consider the decision that individuals make at period 27" — 1. Since divorce
happens in even periods, married people only make a labor allocation decision. As was
pointed out in section 2.4, this decision is independent of G;_1, and is therefore effectively
the same in every period. Thus in this section, we will focus on the decision to marry. At
the beginning of period 27— 1, both divorced and single never married people are randomly
offered a mate and must choose whether or not to marry the proposed partner. Those who
choose to reject remain single until the next odd period.

It is clear that the anticipation of the future — and in particular, whether or not individ-
uals remain married in period 277, and whether or not they remarry in period 27'+1 — affects
decision-making in period 27 — 1. Marriage will not happen if U5S > max {UMM, UMP}
fori € (i,7) or USS > UMP and UMP > UMM for i # j. That is, marriage will not hap-
pen if being single is a dominant strategy for one party. Secondly, if one party prefers to
marry then divorce, whereas the other prefers staying single rather than getting divorced,
marriage will not happen either: it may not be worthwhile to get married when expecting
divorce. However, if UMP > US| then both parties prefer a short-term ‘starter’ marriage
to remaining single and waiting for their next chance at marriage. In contrast to the de-
cision to marry in period 27" 4 1, it is more complex to characterise the conditions under
which marriage will occur in period 27" — 1. This is because individuals have to take ac-
count of the fact that his/her partner may choose to divorce, which is impossible in period

2T + 1.
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Proposition 21 If Az(h,w) > 0,that is, h will accept W in period 2T + 1, given

An = 0.5, he will marry her in period 21" — 1.

Proof 7;/ w cannot do better by waiting for another time. They have been offered the best
mate they can have. Therefore (h, W) leads to marriage in period 27 — 1. ®

Given A = 0.5 a high eamner is always in favor of marriage in period 27" — 1 when
offered another high earner. They can enjoy more household public goods without sacri-
ficing private good consumption. In addition, they expect that they will stay married until
the game ends after period 27" + 1.

It is obvious, unlike Becker’s argument, that even though both (h,w) and (h, w) are
both positively assortatively matchings their decisions to marry can be very different. For
E/ h, W is always better than w. Therefore (E, E) leads to marriage while (h,w) may not.
It is possible when the expected extra gain from marrying a rich partner is very high in the
future, h or w may choose to stay single when offered another low earner in the hope that
they may meet rich people hereafter. For a low earner whether or not to accept an offer of
marriage with a low earner depends on the comparison between the cost of divorce and the

expected gain from a better match with a high earner.

Proposition 22 Given )y, there exists a maximal probability of meeting high earners in

period 2T + 1, 7% 1, such that for any 78, , < w37, in period 21" — 1 h will marry w.
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Proof In order to determine whether or not A will accept w, we need to compare his

utilities when being married to his reservation payoff. His payoff if staying single is:
Ml o < 5 \
Y. Uni=Upor_1+0Upor + 6" EUpors1
t=2T-1

Observe that whenever UMP > U9 being married is dominant strategy. Therefore we
consider only the situation when ); is lower enough that UMP < USS. In that case, (h, w)
leads to marriage only if they stay married. Therefore we derive the net gain between

staying married and single as follows
MMM Ss 9 T
Py (UMM = U>*) = (14 6) Ap(h, ) + 8y [An(h, w) — max{An(h, W),0}]

Observe if A is rejected by a high earner in period 27" + 1, the above necessary condition

can be rewritten as

2T+1 B
Dy (UMMM _USS¥) = (1 + 6) Ap(h, w) + 875, [Ap(h, w)]

which is always positive. It implies that he always prefers to marry w in period 27". On
the other hand, if h is not rejected by a high earner in period 2T + 1, that is, (h, W) leads to

marriage in period 27" 4 1, we observe that

2T+1
9 < D (U}JL\/IMM _ UES*)

) = & [Au(h,w) — An(h,B)] < 0.

t=2T—1
w
Omyr i1
_ 2741
Therefore exists a maximal 5y, , that solves Y. (UMMM —{75*) = 0 and for any
=271 =

Ty < Tapyq in period 27 — 1 h will marry w and for any 75, > 757, ; he will reject
w and stay single. ®
Low-low matchings are different from high-high matchings. It is not worthwhile

for a high earner to remain single when offered another high earner; whereas it may be
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worthwhile for low earners to resist marriages even if they know they will accept a low-low
match in the long term. High earners always accept another higher earner, knowing that
their marriage will last forever. When divorce is costly, low earners may reject other low

earners, if they have a great chance to get a ‘better fit’ in a subsequent period.

Proposition 23  Given A, and if high-low matchings lead to marriage in period 27"+ 1,
there exists a maximal probability of meeting high earners in period 27" + 1 such that in

period 27 — 1 h will marry w.

Proof We know that if 72's payoff when married then divorced is higher than that when
staying single, he always prefers to marry. Now we analyse only the situation where he

prefers staying married once he decides to marry w. Similar to h, we derive that

2T+1 _ B . ~
t_% 1 (UFMM — U235} = (1 + 6) Ag(h,w) + 815111 [A5(h, w) — Ag(h, W)

2741
ARG

t=27-1

Thus ) = 6% [Ag(h,w) — Ag(h,w)] < 0. Therefore there

Omr 1
must exist a maximal 7% ; such that in period 27" — 1 h would marry w. &

It is observed that when divorce is possible individuals decision-making in period
2T — 1 is very different from the last period where divorce is impossible. Even though
a two-person household is more efficient than a single household in terms of public good
production, the cost of divorce may offset such benefits. Individuals may prefer to stay

single until they meet a ‘perfect match’. The asset disposition rule upon divorce affects

individual decision to marry.
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2.6 Subgame Perfect Nash Equilibrium Analysis

In this section we analyse individual choices in every period. Recall that labor allocation
decisions are independent of ¢. Consequently, we focus on individual decision-making
about whether to marry in odd periods and whether to stay married in even periods. We
investigate whether individuals will always accept someone they choose to accept in period
2T — 1 and whether they will always separate from someone they would choose to divorce
in period 27". As we discussed before, individual decision-making is very different when
facing the possibility of divorce and a ‘better fit’. Consequently the decision making in
period 2T + 1 is very different from any previous odd period. For case of exposition and

with very little loss in generality, we assume that everyone will marry in last period.

Proposition 24  Given )\; = 0.5, in any odd period (h, W) always leads to marriage and
high-high couples remain married. B
The proof follows directly from the Propositions 21 and 18. High-high matching

leads to marriage due to a positive marriage premium.

) 1— 62(T_t)+1 .
Proposition 25 If 2@?“ > T : ; when 6 # 1, h will marry w in any previous
Tat+1 -

odd period if (h, w) leads to marriage in period 27" — 1.

Proof In general there are two cases: temporary marriage is worthwhile or not. Recall
that & will always accept w if U;*P > UZ®. If a temporary marriage is worthwhile in
period 27" — 1, it will be worthwhile in any odd period. (—H, 1_1)_) always leads to marriage

in any odd period. Now we consider the second case where a temporary marriage is not
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worthwhile in period 27 — 1. In that case, h will accept w only if (TL, _u_J) is stable, 1.e.,

2T+1
U_}I{VIMM > UESS* > U%ID*, which means (UM - US) > 0.
t=2T—1

Similarly ~ will accept w in period 27" — 3 only if (E, _w_) is stable since a temporary

marriage is costly. Comparing the marriage premium across different periods, we have

2T+1 M g 2T+1 M S
> OM-U%)- ¥ (UM-U%)
t=2T-3 t=2T-1

= |75 1 (6®+ 8>+ 6% — Tory167] * [Ag(h,w) — Ap(h, W) .

AT, 11— &3 271 _
Observe that if — > whend #1, > (UM — US) >0, i.e., h will accept w
Ta1—1 1-6 t=2T-3

1 . 62(T—-t)+1

at period 27" — 3. In general if Wij_T“ >

> we can conclude that i will marry
Tot41 1-46

w in any previous odd period. W

Lemmal Ifny, , > mhp,, and divorce is costly, h may reject w in period 2t — j even

though he accepts her in period 27" — 1.

Proof When divorce is costly, A will accept w only if (ﬁ, Q) is stable. However, in period

2T -3
2T+1 2T+1
t=2T-3 1=2T—1
= [W?T_l(éz + 6% 4+ 6% — WTQ”—TH(SQ] * [Ag(h,w) — Ag(ﬁ, E)] <0

that is

AT+1 2T+1

S UM -Uv%) < ¥ (UM-U%).

t=2T—3 t=2T—1
2141 2T+1
Observe that 3. (UM — US) > 0 does not guarantee »_ (UM —U®) > 0 as well.
t=2T-1 =273

A high earner may prefer to stay single if offered a low earner in earlier periods, even
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though a lower ability partner may be acceptable subsequently, when the perceived like-
lihood of meeting a high earner is too low to make it worthwhile to continue postponing
marriage. l

Unlike Becker (1991), the dynamics of household formation and dissolution is high-
lighted here. We not only show that low-low matched households may be unstable but also
high-low matched households may be stable when traits are complements. When divorce
is costly, a high earner may choose to remain single if offered a low ability mate instead of
forming an ‘unstable’ matching. However, when the probability of meeting another high

earner is too low, a high earner may accept a low ability person and stay stable.

1 — §AT-D+1

7.‘.1—17
If 221+ >
== >

Proposition 26
Tot41 1-6

when 6 # 1, h will marry w in any earlier

odd period if (h, w) and (h, @) lead to marriage in period 27" — 1.

Proof Whenever UP” > U? being married is always dominant. Otherwise low-low
matchings lead to marriage only if they are stable. Therefore, in period 27" — 1 it must be
true that U é\/f MM > U f S > U, bj_VI D« Inperiod 2T — 3, the decision-making of low-low pair
is exactly the same as in period 27" — 1: they get married only if they are stable. Comparing
the payoff between getting married and staying single:

2T+1
t=27-3
2t M s w 2, 3, <4 W g2 —
= t_;_l (U -U ) =+ [7727121(5 + 6%+ 6%) — myp,0 ] * [Ap(h, w) — Ap(h, )]

. W 1— 62(T—t)+1
Observe that if —Z-+L
Tot+1 1-46

v

when § # 1, h will marry w in any previous odd

period and their marriage lasts forever.
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It is observed that low-low matching may not lead to marriage at the beginning. How-
ever, when the chance of meeting a high earner is decreasing with time it is not worthwhile

for low earners to wait and once low-low matchings lead to marriage they are stable.

Proposition 27  Suppose in period 27T’ (E, _ul) is dissolved. If the probability of meeting

 is constant and for a given A, h will separate from w in earlier even period as well.

Proof Based on the fact that in period 271, (E, yg) chooses to divorce, it must be true that

2741
UMD* > max{US UMMM} Thatis 5 (UM —UP) < 0 at period 27. Comparing
=21

the gain from divorce at period 27" — 2 to that at period 27', we have

2741
> (UM -UP) (2.35)
t=2T-2

B e 2

= (-8rR)r 3 (UM -UT)+

[5%?71_1 (1 + 6 + (52) - WQUTH(S] * [AE(E, w) — AE(E, E)] )

B oyt AT+1
Observe that when 7%_; = 73r,1, >, (UM —UP) < 0since Y (UM -UP) <0.
t=2T—2 =31

(71—, Q) dissolves in period 27" — 2: high-low matchings will dissolve in any earlier odd

period.
=) 1 — sAT-0+1 _

Lemma 2 If %_;{41 < T3 for § # 1, h will divorce w in earlier even period
Tot+1 -

if (E, @_) is dissolved in period 27

Proof From the Equation 2.35 we notice that as long as 67%_; (1 + 6 + 6%) —7%p,,6 > 0,

_ ) ) ) w 1— 62(T—t)+1
(h,w) will dissolve in period 27" — 2. That is whenever :g“ < T 5 for 6 # 1,
2t41 -

- high-low matchings are unstable. B
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The stability of high-low matchings depends on the probability of meeting a ‘better
fit". Obviously, if the probability of meeting a high ability spouse is constant, divorce is
desirable in any odd period if it is in period 27". However, if the probability of meeting a
high ability spouse is increasing with time, a temporary marriage may last for a while until
the probability is greater enough. So the fact that individuals accept someone does not
mean they would accept the same partner in a later period. Likewise, if individuals divorce

at time ¢, this does not mean they always divorce a similar partner in a later period.

Remark 1 If at period 27, w does not want to divorce from h, neither does she in

any earlier period.

Unlike the other matchings, whether or not (h,w) will divorce in any earlier even
period, given that they separate in period 27, is very complicated and depends very much
on whether (h, W) or (h,w) leads to marriage or not after (h, w) dissolves. We can show
that in the case negative matching does not lead to marriage, the dissolution of (h,w) in
period 27" does not guarantee they will do so in period 27" — 2. This results is nonetheless
astonishing since one of gains from divorce for lower earner is to marry a high earner. It
is certain that if a high earner always accepts a lower earner, an increasing probability of
meeting high earner will encourage low-low matchings to dissolve as well as the high-low

pairs.

Proposition 28 A Nash equilibrium exists.
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Proof This follows trivially from the fact that (S,S), where both partners choose to re-
main single, is always a Nash equilibrium: since the payoffs to both spouses are identical
when only one spouse chooses to remain single and when both spouses choose to remain
single, neither partner can improve their payoff by deviating from (8,S), and so (S,S) is a
trivial equilibrium. Note that (S,S) is always an equilibrium is very much driven by the
assumption that marriage needs mutual consent. Bl

It is worthwhile stressing that individuals will marry if they can get more from the
marriage without paying any cost of divorce. In that case (S,S) would disappear as a Nash
equilibrium. On the contrary, if individuals prefer staying married to remaining single and
then to getting married then divorce, they would not choose to marry if there is a risk of
divorce. From above, we observe that when the asset division rule A; upon divorce makes
divorce too costly, individuals may prefer to wait until they meet a ‘better’ fit. Otherwise,
they may accept the imperfect matching as a ‘temporary” one. However, when the chance
of meeting a ‘better” fit is getting lower and lower, an ‘imperfect’ matching may turn out
to be stable. In general an increasing probability of meeting high-earner would result in
more likely ‘temporary’ household to occur. Individuals certainly want to benefit from
the economy scales of household public goods production as long as the cost of divorce is
moderate. A costly divorce has double-side effect: it not only promotes stable marriage
but also discourage the formation of ‘temporary’ household, which could turn out to be
stable with time. Therefore, it cannot be determined whether or not increasing the cost of

divorce is desirable.
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2.7 An Example

In this section an example is presented in order to understand the behaviour of the model
better. We assume that T = 5. A quasi-linear utility function is assumed for each individ-

val:

U; T +InG,+1InGe_11 € h,w
where s = state, s € {single, marry, divorce}

t = time,te€ {1,2,3,4,5}.

We assume that § equals one and we consider a symmetric production function.

G, = kPP + k22 for two-person household;

= k5 or k27 for one-person household.

2.7.1 Labor Allocation within One-Person and Two-Person
Household
One-Person Household

It is easy to deduce in optimum for h (it is straightforward for ) , in equilibrium

1 — 1 s 1\*
k—=——_;—=hL——;adG = | —= .
Rt T oF Tt o) an <2h)
For A in equilibrium

kﬁt -

where v =
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Two-Person Household

Suppose the sharing rule of private good consumption is half-half, §; = 0.5. At the opti-

mum within positive assortative matchings:

_1
" 2h

S« — 1
Gy = 2G"" for (h,@) - or 2G5 for (h,w); and ), = hL — .

kht = kwt 9

Similarly, within negative assortative matchings (-E, 1__g) , at the optimum

kht = 1 *i, kwt: 1l *1
y+1 & y+1 w
L T —O*
zi = 5 (R+w) - 53end G =G 2y + D" = G¥

2.7.2 Marital Decisions

Period 5 Decision: Marry or Not

In the last period, every single person decides whether to marry or not. We have shown
before that positively assortative matching leads to marriage in the last period. Now we
examine only whether or not a negative assortative matching leads to marriage. Whether
or not & accepts w at period 5 depends on his payoffs. Furthermore the difference of his

payoff being married and being single is
UM _Us = 1( h)L Lo+ (v +1) +1In(1 + %5
m —Up =5w- +-2—n +—2—nfy+ + In(1 +~7°).

Observe that when the relative earning power, v = 1.21 and wL = 10, then U%VI - UES o

0.44 > 0. Negative assortative matchings lead to marriage at period 5 too.
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Period 4 Decision: Stay Married or Not

From Proposition 18, we have shown that (E, m) will stay married given \; = 0.5. A high
earner cannot have a ‘better fit’ in next period and therefore a high-high matching is stable.
A low-low matching is different from a high-high since a low earner can be rematched with
a high earner, a ‘better’ fit, in period 5. Therefore to determine if a (h, w) is stable, we
have to compare the loss from of divorce to the expected gain from marrying a rich partner.

Observe that if, say, h stays married, his payoff is

1
> Ué‘/l =9 {QL —5 +In2G%* + 1112QS*]
while if he divorces, his payoff is:

5 1
SUP = bLog G i (nr26%)
t=4
- 1 _ 1 NA —=S* S
+77 |3+ B — 5+ InGY + (@ +G)
1
+mg [i_zL—-2-+1n2QS*+ln2QS*]

Comparing his payoffs we can derive that

5 —
S (UP - UMY =—-2In2+096mF <0
t=4 -

Therefore staying married is a dominant strategy for h(w). Even he knows he could
be rematched with a high-earner with certainty, he still chooses to stay married with w.
The extra gain from marrying a rich partner is not great enough to compensate the cost of
divorce.

Now we look at whether or not negative assortative matchings divorce in period four.

Similar to low-low matchings, a high earner can be rematched with another high earner
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in period five if high-low matchings are dissolved in period four. Whether or not a high-
low matching is stable depends on the probability of meeting another high and the cost of

dissolving the temporary marriage. We observe that for A, his payoff if staying married is

5 —
UM =2 3(w+h L— % +1nG¥ 4+ 1n VA
= " 2 2

while his payoff if getting divorced is

1 —Sx
ZUFP = hL— 5 +InG " +1n ()\h*GNA)
+7¥ [EL — % £ 102G +1n 2@5*}
w 1 I 1 NA Sk Sk
+75” §(Q+h)L—— §+lnG +In(G™ +G7)

It is observed that

5
> (UL - U¥) =—-0.39+0.9577

t=4
When 7¥ > 0.41, h’s payoff upon divorce is higher than that of remaining married

with w.1!

Their marriage will be dissolved. Otherwise, he stays married with w. That
18, whenever the probability of meeting another high earner in period five is less than 0.41,
(h, w) stays stable.

Above results show that positive assortative matchings are stable at period four while
negative assortative matching are not. When the likelihood of meeting w for h is great
enough, he will separate from w. On the other hand, if the likelihood of meeting w is too
low, he would rather than stay married with w even he knows that she is not the ‘perfect’

one. The expected gain from a ‘better’ match exceeds the loss from dissolving the present

one. A temporary marriage lasts until the end.

11 Tt is checked that w would like to stay married.
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Period 3 Decision: Get Married or Not

Recall that high-high matchings always lead to marriage while high-low or low-low may
not. The reason for a high-low or low-low matching may not lead to marriage is the
fact that individuals may prefer to wait for a ‘better fit’ rather than to form a ‘temporary’
marriage. Thus, we examine only whether or not a low-low matching and a high-low
matching lead to marriage in period three. First we observe that 4's payoff when married
then divorced with w is always greater than being single:

5
> (UMP - U®%) =2In2 > 0.
t=3

Therefore being married is dominant strategy for him and so does she. A low-low match-
ing leads to marriage in period three. Similarly we investigate the decision-making of
(ﬁ, Q) . It is easy to verify that for b

5 1 _
S (UMP-U%) = 5(@=h)L+1In )\, +1n [2(7+1) (1 ++"%)]
t=3

= 048 > 0.

and for w

2(y+1) (1 ++°9)
71.5

5 1
Z(UMD~USS)=§(h—w)L+ln)\w+ln[ > 0.
=3

Both A and w would like to marry and therefore a high-low matching leads to marriage too.
So at the beginning of period three, single people will get married with whomever nature

offers to them. Being married is dominant strategy for everyone in period three.
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Period 2 Decision: Stay Married or Not

The decision-making of (h, %) in period two is exactly same as period four and therefore
they will stay married. The decision-makings of (k,w) and (h,w) is similar to their
decisions at period four except now they are facing different probability of meeting high
earners and therefore the expected gain from marring a high earner is different. First we
examine whether or not low-low matchings are stable. Without loss of generality, we look
at i's decisions. It is easy to verify that in the case that a low-low matching is stable in
period two whenever a high-low matching is unstable in period four. On the other hand,
if a high-low matching is stable in period four, the difference of h’s payoff between when

staying married with w and divorcing then remarrying is:
5 —_—
S (UM -UP)=2In2 - 2.88n7.
=2 =

Observe that if and only if 7¥ > 0.482, UM < UP, that is, (h, w) will dissolve in period
two. Otherwise, they will stay married. It is worthwhile to point out again that low-low
assortative matchings, unlike high-high matchings, may be unstable. A poor person wants
to marry a millionaire for luxury goods and their marriage may last forever.

For (E, w) matching, h will choose to divorce if and only if the expected payoff from
divorce exceeds the payoff from staying married with w. If h divorces in period two, he
faces a probability 7% of meeting W, a probability 73" of meeting w at period three. If
remaining married with w, there are two possibilities for h: getting divorced in period four
if 7¥ > 0.41; or staying married with w until the last period. Comparing his payoffs under

both cases, we derive that
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e In the case where he gets divorced in period four, i.e. if 7% > 0.41

5 J—
S (UY —UP) =0.39 — 7§ (2.29 + 0.957F) .

=2
e In the case where he stays married in period four, i.e., 7¥ < 0.41

5 _
S (UM - UP) =0.39 — 2.857F.
t=2

In both cases, there exist possibilities that(ﬁ, Q) would be dissolved.!?

It is observed that when 7% > 0.137, (E, g) would be dissolved no matter if they
will stay married or not in period five. The likelihood of meeting a ‘like’ is great enough to
entice a high earner from negative assortative matching. It once again shows that only high-
high matchings are stable while both high-low and low-low matchings may be unstable.
However, when the chance of meeting a high earner is too low, both high-low and low-low

matchings are stable.

Period 1 Decision: Get Married or Not

It is observed that UMP > USS for i = {h,w}. Thus being married is dominant strat-
egy for everyone. Consequently, at the beginning of the game, everyone would like to get
married even if they may be matched with an imperfect partner. They accept an imperfect
matching as a ‘temporary’ one in the hope of next time they may get someone else. How-
ever, with time a ‘temporary’ marriage could be stable if the chance of getting someone

better is decreasing. Individuals benefit from the economy scales of two-member house-

12 4’s decision has also been checked and it is found that she would prefer to stay married.
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hold. If the chance of meeting someone ‘better’ is too low, they would remain married

with the present spouse. After all, living with somebody is better than living alone.

2.8 Conclusions

All in above shows that individual decision-makings are affected by the possibilities of
divorce and remarriage. It is shown that marrying a rich person is welfare improving in
given period. Therefore low-low matchings are different from high-high matchings. High-
high matched households are most likely to be stable and therefore getting married then
staying married is the dominant strategy for a high earner when offered another high earner.
However, whether or not a high earner accepts a low earner depends on the comparison of
his/her expected payoffs between from getting married and from staying single for a while
in the hope of a ‘better fit’ being offered later. A costly divorce will discourage a high
earner from accepting the proposed low ability person. A ‘temporary’ marriage is just not
worthwhile. Similarly, a low earner may reject another low earner with expecting next
time (s)he can marry a high earner. In the contrast, when divorce is not costly, individuals
may choose to form a ‘temporary’ household and wait for a ‘better fit’ in the marriage. A
‘temporary’ marriage may turn out to be stable if the chance of getting a ‘better fit’ is too
low.

Our results are different from what Becker (1991) found — the mating of likes 1s
optimal when traits are complements while the mating of unlikes is optimal when traits are
substitutes. We show that the mating of likes may be unstable and the mating of unlikes

may be stable even when traits are complements. The low-low matchings and high-low
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matchings, unlike the high-high ones, are typically opportunistic. Everyone wants to marry
a rich person as long as a rich person accepts a poor spouse. We also examine how the
policy governing divorce affects individual decision to marry and divorce. The effects of
policy variable, asset division rules upon divorce are double-sided: it not only promotes
stable marriage but also discourages a ‘temporary’ marriage.

The next natural application of the framework developed to date is to introduce an
endogenous fertility decision. Children are a non-divisible public good within a marriage
unlike the quasi-durable public good considered in the existing framework. Therefore
divorce settlements must specify how each partner will continue to support the children
after the marriage has dissolved. We anticipate to investigate how the existence of children

affects the pattern of asset accumulation within households in our future work.



Chapter 3
An Empirical Investigation of the Impact of
Public Goods and Public Policies on

Household Dynamics

3.1 Introduction

Why do couples continue to marry knowing that about one in three marriages end in di-
vorce?'®  Several authors have tried to answer this question by focusing principally on
(mis)matching models and incomplete ipformation (e.g., Becker 1973, 1974; Weiss and
Willis 1997). However, the fact that an increasing proportion of couples are living together
prior to ‘tying the knot’, leaves one wondering how likely matching and incomplete in-
formation are as explanations to the marriage-divorce quandary. Essays one and two of
this thesis develop models that show how the acquisition of public goods provides one an-
swer to this puzzling question: individuals marry in order to share in the benefits flowing
from the joint production of household goods. It can then be rational to divorce when the
benefits from one’s post-marital share of these public goods (from essay one) or the pos-
sibility of additional benefits flowing from a different partnership (from essay two) exceed
the current household division of private and public goods. An imperfect matching could
also become a stable one because of the loss from one’s post-marital share of these public

goods.

13 See Statistics Canada (2000).

86
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When we think of public goods within a marriage, three types of goods come to
mind: physical assets like the family home (cottages, cars and boats), children, and com-
panionship (love, affection). The public good nature of physical assets is straightforward.
The literature looking at the role of children within a household considers them as being
either a public good that provides consumption services to their parents during their child-
hood (e.g., Becker 1974; Becker et al. 1977; Weiss and Willis 1985; Zelder 1993), or as
an investment good that will yield a return once they attain adulthood (or are able to work)
(Rosati 1996). While this latter definition more aptly describes children in much of the
developing world, the former seems to describe the vision of children in the more afflu-
ent world. Several authors have examined empirically the role played by children in the
propensity to divorce.!* For instance, the pioneering study by Becker et al. (1977) shows
clearly that the number of children, especially younger children, reduces the probability
of divorce. Waite and Lillard (1991) argue that children constitute the prime example of
“marital-specific capital”, a resource worth substantially more inside a marriage than out-
side it. They examine the effect of children on marital stability by using the US Panel
Survey of Income Dynamics (PSID), and show that young children decrease the chance
of marital disruption — an effect that is strongest for the first birth. However, their results
also indicate that over the long run, marriages with many children are only slightly more
likely to survive than marriages with few. Furthermore, they show that older children and

children born before marriage significantly increase the chances of marital disruption.

14 Table Al in the appendix provides a review of the empirical papers analyzing primarily divorce.
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Further research} looking at how different divorce law (unilateral vs. mutual) and the
post-marital financial situation affect divorce, was undertaken by Peters (1986,1993). Us-
ing the 1979 Current Population Survey, Peters (1986) argues that the unilateral divorce
rule is insignificant while it does increase the labour participation of married women. Pe-
ters (1993) measures the opportunity cost of divorce as the difference in the present values
of the future income streams that a married woman might expect if she were to stay mar-
ried rather than become divorced. Results using data from the US National Longitudinal
Study’s Young Women’s cohort indicate that women take into consideration the short-run
financial consequences before making decisions about divorce.

Of particular interest to our study is Zelder (1989, 1993) who focuses specifically on
the role of children as public goods and how they interact with public policies governing
divorce. Using the US PSID data set, he shows that important public goods, like children,
have an impact on divorce that varies according to divorce regime. One implication of
his work is that no-fault regimes in which divorce can be sought unilaterally may be less
desirable than mutual-consent regimes, at least for couples with children or other important
marital public goods. Unlike Peters (1986), Zelder showed that the unilateral divorce law
is significantly increasing the likelihood of divorce through the existence of children within
households. In addition to Zelder (1989, 1993), others have recognized how certain public
policies affect the decisions to divorce. For instance, Nixon (1997) examines the effect of
government child support enforcement (CSE) on marital dissolution.

In contrast to the rich empirical literature on divorce, relatively few papers exam-

ine the factors that prompt individuals to marry. This is not so astonishing, since popu-



3.1 Introduction 89

lar culture suggests that individuals enter into these relationships because of a mysterious
chemical effect. In a departure with the literature, Nakosteen and Zimmer (1997) ana-
lyze the probability of divorce and marriage while examining whether married men earn
more income than their non-married counterparts because they are economically attrac-
tive candidates for marriage in the first place (the economic-selection hypothesis). They
use the three waves of the Panel Survey of Income Dynamics (PSID) and model individ-
ual marital-status transitions as functions of variables that capture men’s earning prospects.
The marriage analysis includes age, educational credentials, race, and variables for parent’s
educational attainments. The divorce analysis includes the number of children at three age
groups rather than parent’s educational attainments. Their results show that single men
with favourable earning prospects are more likely to marry. Married men with favourable
expected earnings are less prone to divorce.

The goal of this essay is to conduct an empirical investigation into the determinants
of marriage and divorce, with specific emphasis on how public goods and public poli-
cies affect these two decisions. Decisions to marry and decisions to divorce are not only
about emotional factors but also, perhaps more importantly, about socio-economic consid-
erations. One insight revealed by the theoretical models of essays one and two is that the
division of public goods post-marriage may profoundly influence the decision not only to
divorce but also to marry. Would a millionaire marry a poor person if his or her assets were
split equally ﬁpon divorce? Marriage contracts may also reflect the effects of asset divi-
sion rules upon divorce. This paper focuses on one particular public policy of this nature,

namely the introduction of the Child-Support guidelines (or Guidelines) in Canada in 1997.
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Child support payments are an important factor influencing the amount of wealth each part-
ner takes from the marriage.’> On March 6, 1996 the federal government announced its
plans to introduce sweeping changes to the manner in which child-support payments were
computed, with the introduction of its Child Support Guidelines in 1997.16  Compared to
the old regime, custodial parents are receiving more child support payments in most cases.
Therefore, the cost of divorce for non-custodial parents increased with the new regime,
while the cost of divorce for custodial parents decreased.

One contribution of this essay is that it examines how the new Guidelines affect the
decisions to marry and the divorce in Canada. It also contributes to the empirical literature
on the determinants of divorce by being the first to use a Canadian micro-level panel data
set to examine these influences. It also contributes to the much smaller literature on the
determinants of marriage, being one of the first papers to empirically investigate how public

goods and post-marital policies may affect the decision to marry as well.

3.2 The Data

The main data used in this analysis come from the confidential Survey of Labour Income

Dynamics (SLID) developed and maintained by Statistics Canada.'” The SLID tracks

15 At the current time, child support payments are based on the non-custodial parent’s income and the num-

ber of children in the household. For a criticism of this approach see Barham and Devlin (2003).

16 In addition to introducing the child-support guidelines, the federal government also changed the tax

treatment of support payments-which effectively increased the amount of money staying in the pocket of
the custodial parent, plus made changes to the enforcement of child-support payments (see, Department of
Justice, 1998)

17 T am extremely grateful to the Statistics Canada which provided the resources necessary to access and

analyze the SLID data. Details regarding SLID can be obtained from Statistics Canada (SLID Microdata
User’s Guide, 1994).
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cohorts of individuals over six year waves which permits, among other things, a detailed
analysis of the evolution of individual households over this period. It provides a rich array
of information on an individual basis from 1993 to 1998 inclusive:'® the SLID also allows
us to identify individuals who decided to marry during the period of the sample and those
who decided to divorce. Thus, rather than relying on the divorce rate based on the stock
of divorced individuals at any point in time, the SLID data set allows us to determine the
flow of individuals into marriage and into divorce. By tracking cohorts of individuals over
time, and by providing detailed information on their personal and household characteristics,
labour market characteristics, as well as a host of other variables, we are able to examine
how several important variables influence the decisions to marry and divorce. The SLID
also has the advantage of spanning a period before and after the introduction of the Child-
Support Guidelines in 1997, enabling us to look at the impact on household formation and
dissolution of this significant policy change.

While the SLID data set has many advantages for this research program, it is not
perfect: for our purpose, it has two main weaknesses. First, it does not contain detailed
information on assets and their value. Ideally, we would like to have detailed information
on the types of assets accumulated by households and their value; unfortunately the SLID
data set is unable to provide this information at this point in time.’® However, the SLID

does report at least two pieces of information that can be used to proxy the magnitude

18 Two ‘panels’ of the SLID are currently available~ the first stretches from 1993 to 1998 and the second

from 1996 to 2000.

19 Statistics Canada has just undertaken a survey of asset accumulation that will ultimately result in much

richer asset information in the SLID data set.
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of the collective good: whether or not the family ‘owns’ its place of residence,2’ and the
amount of income received through investments for the economic family. We can use these
variables as indicators of asset accumulation during marriage. The second main weakness
of the SLID is that only six years of individual-based information is available, and only
two (or, arguably three) of these years are affected by the policy change of interest to this
paper. We thus do not have a long time frame with which to track the impact of the new

guidelines.

3.3 Econometric Framework: Estimating the Decisions to
Marry and Divorce

The goal of this analysis is to examine how several factors influence an individual’s decision
to marry and/or divorce. Because we are particularly interested in how public goods and
the new child-support guidelines affect marriage and divorce decisions, the time dimension
present in the SLID data set is extremely important. Two features pertinent to our empirical
problem require particular attention: first is the panel nature of the SLID data set, and
especially whether we can find a model that will permit us to exploit the important time
dimension of the data; and second is the dichotomous nature of the dependent variable.
The fact that the decision to divorce necessarily follows the decision to marry suggests that
a nested model may be an appropriate econometric approach to the problem. Indeed, the
nested logit model matches very well the theoretical treatment developed in chapter one.

One difficulty is that the model of chapter one, which is necessarily a highly stylised version

20 Unfortunately, the SLID does not tell us anything about the value of the equity in the home.
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of the real world, has individuals essentially choosing to marry knowing that they will
divorce in the next period. Itis as if all the decisions are taken at the same time. However,
in reality we .know that all the decisions are not taken at the same time: individuals can
be married for a period of time and then divorced. We want our analysis to be able to
capture both of these decisions. Ultimately, therefore, the nested logit procedure was
considered to be unsuitable for the problem at hand. The same criticism can be levied
against the bivariate probit model — which, in principle, can handle nested decisions, but,
again, focuses on one final outcome. Finally, it was decided to separate the analysis of
the two decisions — whether to marry and whether to divorce — in order to examine the
factors underlying each decision without imposing undue constraints on the behaviour of
individuals. Two paramount criteria governed the choice of econometric model: first, it
had to be able to handle the panel nature of the data set enabling us to exploit the time
dimension present in the SLID, and second, it had to be able to deal with the situation
where individuals were making a discrete binary choice.

One class of models which have some appeal when estimating the probability of mar-
rying or divorcing is duration models. To the extent that one expects the probability of,
say, marrying to be dependent upon how long one has been single; or, perhaps more impor-
tantly, the probability of divorcing depending upon how long one has been married, then a
duration (or hazard) model which calculates the conditional probability of the event taken
place may be appropriate. There are basically two reasons why we have chosen not to
employ this type of model: the first, and most important, is because of the lack of retro-

spective data; the second is due to the dearth of observations of a temporal nature. On the
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first point, an important feature of duration models is their reliance on retrospective infor-
mation to calculate a conditional probability: for instance, the probability of contracting
breast cancer (the hazard) given your profile on a host of factors; the probability that you
will continue to be unemployed, given your past and present (un)employment history. For
the problem at hand, we are trying to determine the probability of marrying (or divorcing)
given one’s current and past situation — but the “past” begins in 1993. Aside from age,
we do not have retrospective information on important factors underlying the decisions to
marry (or divorce) from the beginning of singlehood (or marriage): for instance, we do not
have information on income, education, or place of residence, prior to 1993. The SLID
data set thus provides an inadequate control for the impact of time on these important de-
terminants, and hence for their impact on the probability of changing marital status. This
can lead to biased estimates of the effects on the hazard of time-dependent covariates.?!
The second less important drawback to using a duration-model framework for this particu-
lar problem stems from the fact that we only have six annual observations: changes which
occur within the year will not be taken into account.

Of the menu of possible econometric procedures available to tackle the problem at
hand, the panel logistic (logit) or panel probit models seem to best accommodate the prob-
lem at hand. In contrast to the duration model, the panel logit/probit model does not suffer
from the censoring problem, however it does require that we control for duration effects.
In other words, we have to control for the fact that the length of time in the state of being

single (married) will affect the probability of marriage (divorce): age and age at first mar-

21 See, for instance, the discussion in Allison (1984, 1995).
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riage are instruments for duration in our panel models. A time trend is also included to
pick up any omitted time-dependent influences in the model.

When dealing with a panel data set, one has to be concerned about two different
across-unit effects (e.g., Greene, 2000): fixed effects and random effects. In the fixed ef-
fects model, differences across units, in our case across individuals, may be captured by dif-
ferences in the constant term in the model. By contrast, the random effects approach views
individual-specific constant terms as being randomly distributed over the cross-sectional

units (Greene, 2000, p.567). For the basic regression model:
Yie = i + B'xi + it (3.36)

the fixed-effects approach posits «; as group-specific constant terms, whereas the random-
effects approach posits «; as group-specific disturbance terms (Greene, 2000, p-560). How-
ever, applying panel techniques becomes extremely complicated when dealing with di-
chotomous dependent variables: estimating a panel probit model with fixed effects is not
usually tractable because of the large number of constant terms this entails (e.g., Greene,
2000, p.837).22 The logit model, by contrast, does allow for a fixed-effects treatment.*?
More formally, the fixed-effects logit model may be expressed as (e.g., Greene, 2000,

p.840):

prob [yi] = exp(dit)/[1 + exp(di)] (3.37)

die = o+ 0z

22 However, in the most recent edition of Greene (2003, p.700), he indicates that a panel probit formulation

with fixed effects can be estimated. Unfortunately, the STATA econometric package upon which our analysis
relies, does not support a fixed effects panel probit model.

25 Greene (2000) describes how the logistic distribution allows one to generate a consistent estimate of 3

which is not a function of the fixed effect.
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In this case, the constant terms are allowed to vary across individuals. Notice, how-
ever, that this specification implies that all individuals whose marital status remains un-
changed over the period of study will be dropped from the sample.

By contrast, the random effects logistic model may be expressed as:

prob [y;] = exp(di)/[1 + exp(ds)] (3.38)

die = B'ou+

where ; is a group-specific random effect. This specification uses the information from
all individuals in the sample, irrespective of whether their marital status changes. Thus,
the analysis of this paper relies on estimates from the random-effect specification, rather
than from the fixed-effects one.

Instead of using a panel logit model, we could have chosen to estimate the probabil-
ity of marrying (or divorcing) by simply pooling the cross-sectional and time-series data
together. We actually employed a likelihood ratio test to determine whether the panel
estimator was statistically the same as the pooled estimator (the null hypothesis): this hy-
pothesis was rejected.

Because we are estimating the decision to marry separately from the decision to di-
vorce, and the determinants of these two decisions differ, we have to worry about what hap-
pens once the decision to marry (or divorce) is taken. For single individuals, for instance,
once someone decides to marry (i.e., the dependent variable becomes “1”’) the problem
facing the individual changes: it now becomes whether to remain married or to divorce;

a decision different than the one initially faced. To address this problem, as soon as the
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individual decides to marry (or to divorce), we exclude him or her from the sample in all
periods following the one in which the decision is taken. Thus, we are working with an un-
balanced panel in which the sample size shrinks over time commensurate with the number
of individuals switching marital status.?*

The choice of econometric models available to exploit the time dimension available
in the data set given that the dependent variable is binary is very limited. As a way of
seeing how robust our results are to model specification, we also estimate a logit model
of the decision to marry or to divorce separately for each year of the data set. We can
then estimate the predicted probability of marrying (divorcing) for a reference individual

by year.

3.4 Descriptive Statistics

3.4.1 The Explanatory Variables

Guidance as to which variables to include in the empirical model was governed primarily
by reference to the theoretical models of essay one and two of this thesis, plus reference to
the empirical literature in the area. The variables used in the analysis plus their definitions
are reported in table 1. From the theoretical model developed in essay one, we find that
three main factors play an important role in the decisions to marry and divorce: the relative

productivity of the partners, public goods, and the division of public goods upon divorce.

24 For instance, for the single sample, we start off with 2686 males and end up with 2290, and with 2314

females and end up with 1850.
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It is clear that the relative productivity of the partners affects their propensity to marry
and to divorce. This is apparent in essay two, which focuses on what happens when
unequally endowed individuals marry and are then given the opportunity to divorce and
choose another partner. To this end, SLID provides information on individual earnings,
as well as the relative earnings of partners within a marriage. But we do not know the
earnings of the respondent and future spouse prior to their marriage, or post marriage in the
event of divorce.

As far as public goods are concerned, we know if the individual owned his or her
dwelling prior to marriage, and whether the individual lives in an owned dwelling during
marriage. We do not know, unfortunately, the value of the equity in these dwellings.
As additional indicators of the value of assets, we have information on capital gains and
investment income. The SLID data set provides information on the number and age group
of children. We are thus able to look at the impact of children on the decision to divorce.
We are also able to examine, as suggested by the literature, whether there is a differential
impact of young children versus older children on this decision.

The one main policy change occurring during the period of our study is the 1997
Child-Support Guidelines. Although these guidelines took effect in 1997, their much-
anticipated announcement occurred in March 1996; given the time-lag typically experi-
enced between separation and the signing of a separation agreement dealing with support,
we expect that the guidelines influenced separations at least one year prior to their intro-
duction. We examine the impact of this policy not only on the decision to divorce, but also

on the decision to marry as well.
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From the SLID we know the age of the individual and his or her age when first
married (AFM). Rather than age itself, some researchers include age when first married
(e.g., Zelder 1993) and its square (e.g., Becker et al. 1977) as determinants of divorce.
We present several specifications which include AGE and its square as well as AFM and
its square as well. Our analysis also includes several other variables as suggested by
the literature in this area. For instance, Zelder (1993) finds that individuals who live
in rural communities are less likely to divorce, ceteris paribus, relative to others. It is
also possible that the ethnic and religious background of the individual will affect their
propensity to marry and divorce (e.g., Johnson and Skinner 1986; Nakosteen and Zimmer
1997).2*> From SLID we can include information on whether or not the individual is an
immigrant to Canada. The analysis also includes a measure of the educational level the
individual measured in years of schooling. From existing literature, one expects that higher
educated individuals are less likely to divorce, ceteris paribus. For instance, Nakosteen
and Zimmer (1997) argue that higher-educated males are less likely to divorce because they
have better prospects for higher future earnings than are less educated males.

Finally, our analysis includes dummy variables that vary according to the region of
residence of the individual. Regional differences in marriage or divorce may arise from dif-
ferent community traditions. For instance, more people live in common-law marriages in
Quebec than elsewhere (e.g., Wu 1998), thus defining marriage to include or not common
law has an important impact on the estimated coefficient on the dummy variable represent-

ing residents of Quebec. In analysing a self-sufficiency project designed to get people off

25 Unfortunately, the SLID does not provide individual’s religion information.
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of welfare, it was found that regional differences arose in the propensity of individuals in-
volved in the project to marry. In particular, people in Nova Scotia were more likely to
marry as a result of their project in comparison to those in British Columbia.?® One possi-
ble explanation for such differences has to do with the culture of dependence upon govern-
ment assistance developed over decades particularly in the poorer Atlantic Provinces.

The SLID micro-data set contains information on some 15,000 households each year,
a figure that necessarily varies from year to year with people entering (e.g., marriage) and
leaving (e.g., death) the cohort. From this data set, we extract two sub-sets of individuals

with which to examine separately the decisions to marry and to divorce.

3.4.2  The Decision to Marry Sample

For the analysis of the decision to marry, we begin with all individuals who reported being
single and never married in 1992 the year before the commencement of the first wave of the
SLID. We drop from this sample all individuals over 54 years of age in 1992 following,
for instance, Becker et al. 1977. A few individuals were also dropped whose reporting
over time was clearly inconsistent.?” After these adjustments, we were left with a sample
of 5,000 individuals who were single, never married, in 1992 and who either remained
single or became married (including common law) for the first time during the following
six years. Among them 2,314 are females. We refer to this sample as the “single sample”,

as is described in figure 3.

26 See the paper by Gennetian, Morris and Harknett (2000).

27 For instance, a few individuals reported being married in one year then single-never married in the fol-

lowing years. We also drop the handful of individuals who moved to the United States or who live in the
Canadian Territories.
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Throughout this paper, the data are weighted by the sample weights provided by
Statistics Canada to ensure that the sample reflects the Canadian population in 1992. Be-
cause the data set is both cross-sectional and longitudinal, we had two sets of weights: one
that accounted for the importance of each observation in the cross-section, and the other
that accounted for the importance of the observation over time. Since our analysis is partic-
ularly interested in exploiting the time dimension of the data set, especially with respect to
tracking the impact of the 1997 child-support policy reform, we weight our data using the
longitudinal weights. Following standard procedure, these weights are rescaled to equal
the size of the sample under investigation (for instance, to be equal to 5,000 for the mar-
riage sample) in order to avoid inflating the sample in a manner which could exaggerate the
impact of the various factors under investigation.?®

Table 2 presents some descriptive statistics of the single sample, disaggregated by
gender, averaged over the six-year period of this study. As elaborated in the results sec-
tion, it turns out that males and females do not always respond in the same way to the
various determinants of marriage, hence we disaggregate the sample according to gender.
The average age of the single individual (male or female) is 28 years, with an average of
about 14 years of schooling. Males are economically better off in comparison to females,
with higher earnings on average (18,407 dollars® versus 15,135 dollars), higher investment
income (279 dollars versus 240 dollars) and more capital gains (103 dollars versus 54 dol-
lars). About 60 per cent of males report living in owned dwellings in comparison to 53 per

cent of females, and more males report owning their dwelling prior to marriage when com-

28 See, for instance, the discussion in Greene (Limdep manual 1998, Ch.9) on this matter.

29 1998 Canadian dollars are used in the paper.
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Age Distribution and Marital Status of Single Sample by
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4.Age Distribution and Marital Status of Single Sample by 1998

pared to females. Slightly more females live in urban centres as compared to men (89 per
cent versus 86 per cent); the population is distributed in the expected manner throughout
the Canadian regions. 13 per cent of the sample consists of immigrants.

Figure 4 presents the age distribution of the single sample in 1998. As one can see,
most of the sample (2,723) are aged 20 to 34 (in 1998); of this group, 54 per cent remain
single, 42 per cent get married and stay married, while only 5 per cent of individuals marry

then divorce.

3.4.3  The Decision to Divorce Sample

To analyse the decision to divorce, we began with all individuals who were in their first

marriage in 1992 and then matched them up with their partners, resulting in a sample of
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Married Sample
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Married in 1992
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5.Sample of Couples in their First Marriage in 1992.

3,753 “matched couples” in their first marriages in 1992.3° Figure 5 displays the evolution
of these couples over the period of study. Notice that only about 4 per cent of our couples
were divorced by the end of 1998.3!

Table 3 provides the descriptive statistics for the matched couples. The “wife” at 40
is on average two years younger than her “husband”, whom she married, on average, at 23
years in comparison to his 25 years. The education level of both partners is very similar,

around 13 years. 29 per cent of our married couples work in shifts that differ across the

30 We had to drop a number of couples because of unreported or inconsistent information.

31 Although the divorce rate in our sample appears to be small, we must remember that our sample consists of
a mixture of recently married and long-term married couples. The statistic that about one-third of marriages
end in divorce should really be stated as follows: about one-third of marriages will end in divorce within 30
years of marriage (e.g., Statistics Canada, 2000). For an excellent discussion about how divorce rates are
calculated, with some cautionary notes regarding their interpretation and manipulation, see Ambert (1998).
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two partners (SHIFTNOMATCH), and about 80 per cent of the sample lives in an urban
area. We still find stark differences between the economic situations of men, who earn

some 42,504 dollars in comparison to their wives’ 19,226 dollars.

3.5 Econometric Results

Before turning to the results, a few specification questions need to be raised. One question
concerns the importance of age and age-at-first-marriage (AFM) on divorce. Becker, et
al. (1977) include AFM and its square in their analyses of divorce, while Zelder (1993)
includes AFM. The difference in age between married couples also seems to matter (Weiss
and Willis 1997; Bergstrom and Bagnoli 1993). We thus report a couple of different
specifications with respect to these variables.

The literature on marriage and divorce suggests that it is not only the presence of
children that affects these decisions, but their ages as well (e.g., for marriage, see Nakosteen
and Zimmer, 1997; for divorce see: Becker et al. 1977, and Peters 1986). In order to
capture the relationship between children, marriage and divorce, we include the square of
the number of pre-school-aged children and school-aged children in our models.

As aresult of our interest in the policy change concerning child support payments that
~ took place in 1997, we explore the possibility that the regime change affected not only the
intercept term of the models, but also that it interacted with other variables in the models.
In particular, the change in the policy may have changed the incentives to have children or

to purchase a house. To capture this possibility, we interacted the policy dummy variable
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with other determinants of marriage and divorce to see whether these composite variables
helped explain household formation and dissolution.

Critics may question the veracity of the estimated coefficient on our policy indicator
variable, a dummy variable which takes on the value “one” from when the policy was
first announced in 1996 and “zero” otherwise, on the grounds that it is simply picking up
the trend towards more marriages or divorces. To counter this objection, we include a
trend variable in our panel analysis — which indeed does affect the magnitude of the effect
attributable to the policy-change dummy variable.

A final point to note before turning to the actual results concerns the difference be-
tween statistical significance and importance in the panel logit model. If the estimated
coefficient is statistiqally significant, this simply means that the variable to which 1t is at-
tached contributes to explaining the dependent variable. However, the estimated coefficient
does not tell us anything about how much it contributes. An estimated coefficient may be
highly statistically significant but helps explain only a miniscule part of the dependent
variable. Thus, in addition to presenting the estimated coefficients and their statistical sig-
nificance, we present their probability effects — i.e., we indicate how each variable affects

the probability of marriage or divorce for a given “representative” individual.

3.5.1 The Decision to Marry

Table 4 presents the benchmark regression arising from the random effects panel logit

model applied to the male and female samples separately.®>  Tables 5 and 6 present

32 A Log likelihood Ratio test indicated significant differences between male and female singles. We esti-

mated versions of the model with a variable indicating whether or not the individual engaged in shift-work,
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the impact of changing several explanatory variables on the probability of marrying for
a “representative” male and female respectively. This individual is a single male (female),
Canadian-born, with high-school education, no capital gain, no investment income, 20,000
dollars of annual earnings, living in rural Ontario, and did not own a house before mar-
riage. We calculate the basic probability of marrying for this reference individual (given in
the first row of numbers) for two age levels: 30, and 40; and for two years: 1994, represent-
ing the regime before the chance in the child-support guidelines and 1998, representing the
post-Guidelines regime. Reading down the tables, we basically change the dummy vari-
ables from 0 to 1. Changes in other variables are indicated in the tables.

Tables 11 and 12 present, for females and males, the estimated coefficients from the
Jogit model conducted on each of the five years, 1994 to 1998.33 Tables 11A and 12A
present the estimated probability of marrying for the reference individual by year which
arise from the logit model.

Tables 13 and 14 report the results from other four specifications of the model, again,
by sex. Column (1) is the benchmark regression without the SINGLE OWN variable.
Column (2) is the version which excludes the square term of age. Column (3) presents
the version which adds the SHIFT information to the benchmark one, and finally column
(4) presents the results from the model which includes the interactive term between the
GUIDELINES and public good. Our discussion of the results focus on the benchmark
model, except where it is crucial to point out important differences in the results stemming

from other various specifications.

but this has no impact statistically or otherwise on the probability of marrying.

33 Note that data on dwelling ownership are not available for 1993.
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Turning first to personal characteristics, we find that the estimated coeflicients on age
and its square are statistically significant, and conform to the conventional wisdom that
the probability of marrying increases with age but decreases with its square, irrespective
of gender. If the square term of age is omitted in the regression, the total effect of age is
negative. This result holds true for the logit cross-sectional regressions. We can see the
effect of age on the basic probability of marrying for our representative male in table 5 and
female in table 6. In both cases, the basic probability of marrying falls dramatically from
age 30 to age 40: being 30 in 1998 versus being 40 in 1998 leads to a fall of 77 per cent
in the probability that a male will marry and a drop of 72 per cent in the probability that a
female will marry.34

Whether or not the individual is an immigrant seems to matter when it comes to his
or her probability of marrying. Being a new immigrant (no more than four years in the
country) seems to be more important than simply having immigrated at some point in the
past, especially for men for whom being an ‘immigrant’ as opposed to a ‘new immigrant’
is statistically irrelevant. It is sensible that the impact of having immigrated to Canada on
the probability of marrying falls with the passage of time: one expects individuals to be-
come assimilated into the ‘norms’ of the community in which they reside, with cultural
dictates regarding marriage having a diminishing impact on any given individual over time.
From table 4 we see that whether or not the individual is a new immigrant has a positive
and statistically significant impact on the decision to marry by men and women (although

the statistical significance of the estimated coefficient in the male equation is only about 10

34 This figure is calculated as: [(0.159 — 0.036) /0.159] * 100 for men, and similarly for women.
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per cent). Table 5 tells us the impact on the probability of getting married were our refer-
ence male a recent immigrant — his basic probability would increase five-fold in 1994. For
women, the impact is a bit smaller — being a recent female immigrant at age 30 increases
the base probability by about four times in 1994.35 Table 14 shows that for females the im-
pact of being a new immigrant on the decision to marry is always positive and statistically
significant, irrespective of specification. However, for males, table 15 shows that in differ-
ent specifications, the effect of being a new immigrant is not stable. The cross-sectional
analysis shows similar results (tables 11 and 12).

The educational level of the individual appears not to matter when it comes to mar-
riage, a result which compares favourably with the few empirical papers on this subject.
Becker et al. 1977 found that the effect of education is not stable in sign or significance.
Smock (1990) found that remarriage by whites does not depend upon school level, whereas
for blacks it does. Nakosteen and Zimmer (1997) found that a college degree does not add
to an individual’s attractiveness in the marriage market. One explanation may be simply
that earnings are picking up the impact of education on marriage.3® The cross-sectional
analysis paints a similar picture. Turning to the probability impact analysis, table 5 shows
that four additional years (17 years in total) of education for a 30 years old man in 1994
would reduce his probability of marrying by 6 per cent in comparison to our reference man
with 13 years of education. This figure is about the same for the 40 years old women.

Table 6 shows that a 30 years old woman with 17 years of schooling would reduce her

35 Notice to calculate the impact of new immigrant both the IMMIGRANT dummy and NEW IMMIGRANT
dummy go from 0 to 1.

36 The correlation between earnings and education for male is 0.28 and for females, 0.35.
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probability of marrying by 12 per cent in 1994 in comparison to our reference woman with
13 years of education.

We include three components of income from the SLID data set in our analysis:
earnings, capital gains and investment income. These latter two components are indicators
of an individual’s wealth.3” Turning first to these factors, we see that, by and large, capital
gains and investment income have no impact on the probability of marrying by females in
all specifications; for males, while capital gains have no effect, investment income does
negatively affect the decision to marry.®® Thus, wealth may render males “slightly” less
inclined to marry. Earnings, by contrast, play a positive role in influencing the propensity
to marry. Once again, important differences arise across the sexes. From table 5 we see
that adding another 10,000 dollars to the earnings of our 30 years old reference male would
increase his chances of marrying in 1998 by 37 per cent (for the 40 years old, his chances
would increase 45 per cent); for a 30 years old woman, her chances would increase by 13
per cent — considerably less than her male counterpart’s. For the 40 years old woman,
another 10,000 dollars in earnings would increase the probability of marriage by 23 per
cent. The cross-sectional results show a similar effect of earnings for both females and
males except that for females the effect is statistically insignificant in 1996.

In keeping with conventional wisdom, people who live in urban areas are less likely

to marry relative to their rural counterparts.>® The logit models by cross-section find the

37 From the point of view of this work, the most important indicator of wealth is home ownership. We

discuss the impact of this factor in the following analysis to public goods.

38 Investment income is statistically insignificant in the fourth specification reported in table 14.

39 Keep in mind that we are including common law in our definition of marriage so we are not simply picking

up the tendency of urban couples to live together without “marrying’.
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same result (tables 11 and 12). One explanation may be that career-oriented individuals
are more likely to live in an urban centre and less likely, ceteris paribus, to want to “settle
down” with a partner. Turning to tables 5 and 6, we see that moving from a rural to an
urban area would reduce the probability of marrying for a male at age 30 in 1994 by about
47 per cent; for females, this reduction would be about 59 per cent.

The SLID data set provides information on whether or not the individual lives in
“owned” dwellings, although we do not know the amount of equity the individual has in
the dwelling. We thus have a dichotomous variable indicating home ownership. If we
believe that individuals are induced to marry in order to promote the acquisition of public
goods, then it stands to reason that someone who owns his or her home prior to marriage
may have less of a public-goods motivation to marry in comparison to those who do not.
To address this possibility, we construct a dummy variable which takes on the value “1”
if the individual owned his or her house prior to getting married (the variable continues to
have the value “1” after marriage unless he or she no longer lives in owned dwellings), and
“0” otherwise (SINGLE OWN). It is important to note that this variable differs slightly
from the dwelling ownership (OWN) variable, per se, in the following way: the SINGLE
OWN variable takes on the value 1 only if the individual owned his or her dwellings prior
to marriage, whereas OWN takes on the value 1 at whatever point the individual becomes a
house owner be it before or after marriage. These two variables are thus highly correlated,
with a correlation coefficient of 0.98.

From our results reported in columns (2), (3) and (4) of tables 13 and 14, it is very

clear that owning a home when single exerts a negative impact on the probability of marry-
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ing — a result which conforms with the ‘public-goods’ motivation for marriage, irrespective
of specification. Tables 5 and 6 provide the information regarding the impact for men and
women of SINGLEOWN on the probability of marriage. Our 30 years old reference male
would decrease his probability of marriage by over 80 per cent were he to own a house
when single. For women this number is a bit lower, but still well over 70 per cent. It cer-
tainly appears that home ownership is one motivator for marriage. The logit cross-sectional
analysis paints a similar picture.

We also estimated versions of the benchmark model without the SINGLE OWN vari-
able as reported in column (1) of table 13 and 14. We observe that for the single male
education has a positive impact on the decision to marry and it is statistically significant at
the 10 percent level after excluding the SINGLE OWN dummy. For single females edu-
cation still has negative impact on the decision to marry and is statistically significant after
excluding the SINGLE OWN dummy. The GUIDELINES become statistically significant
at the 10 percent level for single males, while it is still statistically insignificant for single
females. 40

We turn now to an examination of how the changes to the law governing child-support
have affected the decision to marry. From our theoretical analysis, the new child-support
guidelines may engender two important influences on household formation and dissolution.
On the one hand, for people contemplating marriage, the guidelines reduce much of the
uncertainty regarding the support payments accorded children in the event of separation;

they also reduce the legal costs associated with seeking a child-support order. By rendering

49 Tables 17 and 18 present the probability impacts for column (1) of table 13 and 14 respectively.
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divorce less costly for custodial parent, these two influences may render marriage more
desirable, ceteris paribus. On the other hand, the guidelines represent an increase in
support payments received by most custodial parents rendering divorce more costly for the
non-custodial parent — making divorce less attractive for some, ceteris paribus. Overall,
the impact of these two effects on the decision to marry is not at all clear, ex ante.

It is worth recalling that the variable GUIDELINES takes on the value “1” in 1996,
the year in which the child-support guidelines were announced and onwards. We have also
included a time variable in our analysis (TREND), since it became clear that there seemed
to be an upward trend in marriages over time, for reasons that are perhaps not captured

by the model. 4!

Without this variable, the guidelines dummy could well be picking up
the trend in the data which would hamper our interpretation of its estimated coefficient.
And indeed, this is what we found. When the trend is put into the analysis, the statistical
significance of the guidelines variable is very low, indicating that the guidelines are not
having an impact on the probability of marriage. In many respects, this result is not
surprising, given the competing influences of child-support on this decision; perhaps these
influences are simply canceling each other out.

We examined whether home ownership while single interacted with the new child-
support policy had an impact on marriage. To explore the idea that the new regime rendered
marriage less desirable, SINGLE OWN was interacted with GUIDELINES. From tables

13 and 14 we see that the interactive term is positive and statistically significant for men

and women: after the new guidelines regime went into effect, the impact of owning a

41 We also run versions of the model with the square term of TREND variable and it is statistically insignif-

icant, and therefore are not reported here.
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home prior to marriage falls dramatically. It would seem that the reduction in the costs of
divorce arising from the new guidelines mitigate the negative impact of home ownership
while single on the decision to marry.

Finally it is interesting to note that for males the region of residence matters, whereas
for females it does not. Males living in all regions except British Columbia are more
likely to marry in comparison to their Ontario counterparts, irrespective of specifications;
for women, by contrast, region of residence has no statistical influence on their probability

of marrying in most cases.

3.5.2 The Decision to Divorce

Before proceeding, it is appropriate to say a few words about the legal regime governing
divorce in Canada and how it may affect the likelihood of divorce. Since 1986, divorce
is governed by no-fault rules, meaning that any individual may file for divorce without the
consent of his or her partner. Divorce, therefore, can be unilaterally initiated and obtained.
This regime is in stark contrast to a fault (bilateral) system in which parties petitioning for
divorce have to show (and ultimately agree on) cause for divorce. In such a regime, divorce
depends upon individual and household characteristics; furthermore, since the partner not
wanting the divorce has “bargaining rights” over the one wanting the divorce, we expect
some sort of redistribution of marital wealth from the petitioner in order to encourage the

desired outcome. Within a no-fault regime, the “threat” to divorce unilaterally is credible,
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which may affect the allocation of marital goods during the marriage.*> Thus, while it
takes both partners to agree to marriage, it only requires one partner to end it.

Many specifications of the empirical model of divorce are suggested by the extensive
literature on the subject. One issue concerns how to treat a person’s age, and whether
it is the age at which the individual first married that is of importance in determining the
probability of divorce (see, for instance, table Al in the appendix). Furthermore, is it age
at first marriage which affects divorce, or is it the duration of the marriage itself? To make
the water even murkier, the results reported in the literature regarding the impact of age on
divorce seem to depend upon the specification employed (e.g., Becker et al. 1977, Zelder
1989). Becker et al. (1977) view the age at first marriage as a proxy of searching cost:
the older an individual marries, the higher his or her searching costs. But the older the
individual, the shorter the duration of marriage at any given point in time. Because our
sample is composed of married couples, we have the additional problem of determining
whose age matters when it comes to predicting divorce. As a consequence, we present
the results with two different age specifications. Column (1) of table 7, the benchmark
regression, reports the results when the age of the husband (AGEM) is included in the
regression along with the age of the husband when first married (AFMM) and the age
of the wife when first married (AFMF). In column (2) we present the resuits when the
husband’s age is included along with the difference in the ages between the two partners

(male minus female) plus its square. Column (3) is the same as column (2) except that,

42 Geyeral authors have modeled the impact of divorce regimes on divorce: see, for instance, Brinig and
Carbone 1988 and Allen 1990.
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rather than entering years of schooling for the husband and wife separately, the difference
in education between these two is included as an explanatory variable.

Table 8 presents the impact of changing various explanatory variables on the proba-
bility of divorcing by a representative couple. This couple, in keeping more or less with
the “average” of our sample, is one where the husband is 40 years of age and was mar-
ried at age 25, his wife was married at age 23 (the husband is two years older than his
wife), neither of them is an immigrant, he earns 40,000 dollars annually whereas she earns
20,000 dollars, they do not own a dwelling, they have one pre-school aged child and one
school-aged child, and they work the same shift and live in urban Ontario.

Table 16 presents different extensions to the benchmark regression. Column (1), (2)
and (3) of table 16 examine whether home ownership as well as pre-school aged children
interacted with the new child-support policy had an impact on divorce. Column (4) of table
16 is a specification excluding the square term of the number of pre-school aged children
as well as school-aged children. Estimates of the decision to divorce arising from a year-
by-year estimation procedure (table 15) will also be discussed in order to develop a richer
picture of the factors which influence this decision.

Now we turn to the analysis to the estimation results. We focus largely on the results
from table 7. The age of the husband has a consistently negative impact on divorce.*3
In column (1) we see that the age of the wife when first married (AFMF) has a negative
impact on divorce — a result consistent with our findings in columns (2) and (3) in which

the difference in the age at first marriage between males and females is found to positively

43 We could not include the age of the wife as well as the age of the husband in the regressions because they

were perfectly correlated with each other.
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influence divorce. It also conforms to the results reported in Becker e al. 1977. Not only
does the difference in age at first married affect divorce, but so does it square. It would
seem that the older the husband is relative to his wife, the higher the probability that their
union will result in divorce.

To get a sense of the impact of age on divorce, we turn to table 8. The probability
effects stemming from the three specifications in table 7 are very similar; we thus focus on
the first specification for the sake of brevity. If five years are added to the husband’s age,
then his probability of divorcing will be reduced by about 20 per cent over the reference
probability. If the difference in the couple’s age at first marriage increases from two to five
years, the probability of divorcing increases by 46 per cent. Finally, from table 8 we see
that if the woman were five years older than the man at the time of marriage, the probability
of divorcing would fall by 55 per cent. Who is older within the family seems to matter
in the decision to divorce. It is also consistent to what Weiss and Willis (1997) find: if
the wife is older than the husband, the couple tends to have a more stable marriage than
otherwise.

When we analyze each cross-section separately (table 15), we find that age of hus-
band, husband’s AFM and wife’s AFM are statistically significant determinants of the prob-
ability to divorce during the years 1995 to 1998 — with a sign pattern identical to that dis-
played in the panel models, except in 1994. Namely, divorce falls with husband’s age,
rises with his AFM and falls with her AFM.

To see how educational attainment affects divorce, we use the level of education of

the husband and wife in columns (1) and (2) and the difference in educational levels in
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column (3) of table 7. In all cases, education does not appear to be playing a direct role
in divorce; once again, however, it is quite likely that the impact of education is being
captured by the earnings variable. The findings concerning education and divorce in the
literature are quite mixed: Peters (1986) finds that the educational level of women has a
negative impact on the probability of divorce, Becker et al. (1977) finds that education
is not a stable predictor of divorce, while Kidd (1995) reports that divorce increases with
education.

If the husband is an immigrant, this has a consistently negative and statistically sig-
nificant impact on the probability of divorce. From table 8 we see that if the husband is an
immigrant, this reduces the probability of our reference couple divorcing by 46 per cent,
irrespective of the year in question. If the wife is an immigrant, the effect on divorce is
positive but not statistically significant. Kidd (1995) finds that Australian-born individ-
uals have a higher probability of divorce than do immigrants to Australia. He does not
distinguish between males and females.

The earnings of the husband never matter when it comes to determining the prob-
ability of divorce, whereas the earnings of the wife always matter! As female earnings
increase, the probability of divorce rises. This result is in keeping with the often espoused
view that economic independence by women is an important pre-cursor to divorce.* To
see just how important earnings are to the decision to divorce, we turn to table 8. If the
wife’s annual earnings were to rise from 20,000 to 30,000 dollars, the probability that the

couple divorces would rise by 12 per cent. Becker ez al. (1977) also find differences across

44 peters (1993) argues that the expected financial consequences post-divorce affect the decision to divorce;
Weiss and Willis (1997) show that the wife’s earning capacity has a destabilizing effect on marriage.
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the sexes: they report that increases in the expected earnings of males reduce the proba-
bility of first divorce, while the opposite is true for women. Weiss and Willis (1997) find
that an “unexpected” increase in the husband’s earning capacity reduces the probability
of divorce, while an unexpected increase in the earning capacity of the wife increases the
probability of divorce.

Referring once again to the year-by-year logits provided in table 15, we see that wife’s
earnings exert a positive and statistically significant impact on the probability of divorce
from 1997 onwards. Husband’s eamings never matter. Perhaps the increased certainty
arising from the guidelines renders the wife’s income a more important determinant of
divorce.

In the theoretical model developed in essay one, one of the factors leading to marital
instability was income inequality: the more unequal the contribution of each partner to
household earnings, the more likely divorce would arise. This result arises in part from
the fact that divorce is unilaterally initiated. To try to get a richer sense of how inequality
may matter, we take advantage of the time dimension of the SLID data set to look at the
earnings contributions of men and women to household earnings before and after divorce,
in the following way.*> Starting from a sample of all individuals in their first marriage in
1993, we look at the percentage contribution of each individual to household earnings in
year t, and then establish who, among this group, separated in year ¢t + 1. We take the

group of individuals who separated in ¢ + 1 and calculate their average contributions to

45 Remember that, as soon as our married couple separate, they are removed from our sample. We cannot
easily track earnings of each of the two partners before and after separation. We did try to include the earnings
difference between the two individuals in our regression analysis; its statistical significance was very low.
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household earnings in period ¢, and we compare this average to the average contribution to
household earnings in period ¢ of the group of individuals who were still married in period
t + 1. We perform this exercise each year 1993-1998 (in fact, because of the forward
looking of the process, we can only compare earnings contributions until the year 1997).
The average percentage contributions to household eamings for the married and separated
(next period) females and males are reported in tables 9 and 10. We also report in the
last column whether the difference between the average contribution of the married and
separated groups is statistically significant based on the t statistics..

From tables 9 and 10 we see that whenever the difference between the average contri-
butions to the household for the married group is different than that of the separated group,
the contribution in the separated group is always higher. For instance, for women who
separated in 1998, their average contribution to household earnings was 43.74 per cent, as
opposed to 25.75 per cent for those women who remained married. For men who separated
in 1998, their average contribution to household earnings was 65.30 per cent, as opposed to
54.14 per cent for those men who remained married. While various factors may be influ-
encing earnings in these cases, these figures are consistent with the view that the incidence
of divorce increases with the economic contributions of men and women to the household.
It is interesting to note that the variability over the years across the earnings contributions
of the group that stays married is very small, but varies considerably over the years across
men and women. For the group of women who stay married, they contribute 26 — 27 per
cent of household earnings, while for their male counterparts, they contribute 54-58 per

cent.



3.5 Econometric Results 121

Residing in an urban community is always associated with a higher probability of
divorce, although its statistical significance is rather weak (at best 10 per cent for the speci-
fication reported in column (1) of table 7). From table 8 we see that moving from an urban
to a rural community would result in an important fall — some 35 per cent — in the proba-
bility of divorcing. This result accords with the conventional wisdom that people who live
in a rural community are more likely to marry and less likely to divorce. Sociologists of-
fer many reasons why this might be the case (e.g., Stella 1996), including the pace of life,
the availability of alternatives, and the fact that in small communities, it is much more dif-
ficult to operate anonymously, and hence community norms impose stronger constraints on
private behaviour.

Turning now to the public good reasons to divorce (or not), we examine first the
importance of children. It has been clearly established in the literature that the presence
of children reduces the probability of divorce: Becker, et al. (1977) show that the presence
of young children reduces the probability of marital dissolution and increases the changes
of remarriage should divorce occur. Peters (1986) highlights the importance of children
in affecting the incidence of divorce of women, while Zelder (1993) makes a public-goods
argument as to why children reduce the chance of marital dissolution.

Our analysis includes a measure of the number of pre-school aged children, as well
the number of school-aged children in the household; we also include squared terms for
each of these variables to capture the potentially more complicated relationship between
the number of children and divorce. Our results clearly confirm that the presence and

number of children reduce significantly the probability of divorce. Whereas the estimated
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coefficient on the squared term of the pre-school aged children variable is statistically in-
significant, the estimated coefficient on the squared term of the school-aged children vari-
able is positive and statistically strong. This result suggests that the relationship between
school-aged children and divorce is non-linear. One possibility is that the number of
school-aged children is capturing, in part, the duration of the marriage, and divorce is typ-
ically a decreasing function of duration. Table 8 provides a measure of the overall impact
of children on the expected probability of divorce by our representative couple. If they
were to have one more pre-school aged child, the probability of divorce would fall by 57
per cent; one more school-aged child would decrease the probability of divorce by 60 per
cent. The cross-sectional analysis reported in table 15 reveals a similar story.

One measure of “companionship” within a marriage is the amount of time the couple
has together. To get an idea of this time, we included in the analysis whether or not
the partners worked the same (or similar) hours.“®  The variable SHIFTNOMATCH is a
dichotomous variable taking on the value one if the husband works a different shift from the
wife. From table 7 we see that working in different shifts has a positive and statistically
significant impact on divorce. Looking at table 8, were our reference couple to work
in different shifts, this would almost double their chances of divorce — confirming that
companionship does matter for marital stability.*’

Another important public good within a marriage is home ownership. The estimation
results reported in table 7 shows that owning a home exerts a consistently negative impact

on the probability of divorcing. Indeed, were our reference couple home owners, their

46 We thank Miles Corak for suggesting that we use this variable to proxy companionship.

47 We have not been able to find any other papers that include shift-work as a determinant of divorce.



3.5 Econometric Results 123

probability of divorcing would fall by 85 per cent. The cross-sectional logits accord also
with this conclusion. The result that the sharing of public goods provides an impetus to
remain married appears to be very robust to specification and model employed.

Someone may argue that couples in “stable” marriages are more likely to invest in
a home. However, it may be more accurate to say that couples with a relatively high
probability of divorce are more likely to invest ‘less’” in a home while they still want to
‘own’ a family house. The SLID data set reveals that around 89 percent of married couples
own a dwelling.

Finally, we turn to the impact of the new Child-Support Guidelines on the probability
of divorce. In table 7 and 8, we find that their effect is positive, with a probability value of
about 7 per cent. Only a few empirical papers have looked at the impact of child support
on divorce, per se; a gap largely attributable to the lack of appropriate data. Nixon (1997),
for instance, using data from the Current Population Survey in the United States, looks
at how enforcement of child support payment affects divorce and finds that the stronger
the enforcement, the lower the probability of divorce. By contrast, Furstenberg, et al.
(1995) fail to find evidence that greater child support enforcement discourages divorce -
again using US data. Peters (1993) addresses the issue somewhat tangentially in that
she looks at the financial opportunity cost of divorce and the decision to divorce — and
finds that the greater the financial cost, the lower the probability of divorce. The fact that
the guidelines represent for most custodial parents an increase in their share of household
revenues upon separation, coupled with the fact that divorce can be unilaterally obtained,

means that for many people, divorce is a better alternative than staying in the marriage,
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ceteris paribus. The impact of the guidelines on divorce is important. From table 8 we
see that the introduction of the guidelines would increase the probability of divorce by our
reference couple by 91 per cent.

We also interacted the new child-support policy regime with the number of pre-school
aged children and living in owned dwellings. Since the new regime specifically concerns
children, it is possible that the impact of young children on divorce changed as a result of
new regime. The results from column (1), (2) and (3) in table 16 indicate that this did
not happen. It is also possible that public-good motivation to stay married arising from
home ownership might change with changes in the cost associated with divorce, i.e., via
the new guidelines. Column (3) in table 16 reveals that the impact of home ownership on
divorce was attenuated after the guidelines are put in place — with a positive but insignificant
estimated coefficient on the interactive term.

Finally, we examine the logit equations for the decision to divorce on cross section
of our sample (table 15). Table 15A provides the predicted probability of divorcing by
the reference couple. We can see quite clearly that in general the estimated probability
of divorce is decreasing over time, although it is increased dramatically from the year of
1995 to 1996. Once again, caution needs to be exercised when interpreting these predicted
probabilities over time, as the cross-sectional model, by definition, has no ability to account

for time trends in the population.
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3.6 Summary and Conclusions

Aside from being the first paper to analyze marital formation and dissolution using the
SLID data set, this research is designed to look into how ‘marital’ public goods — primarily
children and houses — and child support policy affect the decisions to marry and divorce.
One of the important features of this micro data set is the fact that we could match up the
couples within a marriage in order to determine what factors affected the probability of
their divorcing.

This research provides support for the notion that the sharing of public goods pro-
vides an important impetus for marriage and marital stability. Our results indicate that
owning a home prior to marriage has a strongly negative impact on the decision to marry
— a result that is consistent with the idea that people marry in order to share public goods.
Clearly, if a person already has access to one of these goods — owned dwelling — then the
incentive to marry is diminished. Owning a home while married, by contrast, provides a
strong incentive to stay married: again, the argument is that neither partner wants to relin-
quish the benefits associated with this marital good. Indeed, home ownership almost cuts
the predicted divorce rate in half for our reference individual. Our paper was also able to
confirm the importance of companionship — as proxied by information on work shifts — on
marital stability. If a couple works different shifts, presumably spending less time together,
it would almost double their chances of divorce. Children, another important ‘marital spe-
cific’ public good, also have a significant impact on the decision to divorce. The presence

of children, especially pre-school aged children, is a strong deterrent to divorce.
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Overall, therefore, the empirical analysis supports the idea that public goods within
a marriage provide an incentive to marry, and to stay married. It substantiates the main
idea highlighted in the first and second essay of this thesis in which public- goods play
an important role in encouraging marriage and, depending upon how they are allocated
post-marriage, in determining for how long the marriage will last.

This paper is also the first to be able to look at how the 1997 Child-Support Guidelines
may have affected marriage and divorce. We find reasonably strong support for the notion
that the decision to marry is not affected by this policy while the decision to divorce is. This
latter result seems sensible for two reasons: the fact that the guidelines represent an increase
in the expected payments going to many (but not all) custodial households means that the
financial consequences of divorce are attenuated by this policy; second, the guidelines
render clearer the cost associated with divorce. Relative to the pre-guidelines situation, the
first effect would provide an ‘incentive’ for the custodial parent to seek divorce while for the
non-custodial parent to eschew it. However, in a unilateral divorce regime, such as exists in
Canada, this effect would increase the probability of divorcing in general, ceteris paribus.
The second effect of reducing the uncertainty associated with child-support payments post-
marriage would also serve to ‘encourage’ more divorces relative to the previous regime.
The expected impact on marriage of the guidelines is much less straightforward insofar as,
to the extent that the expected probabilities of divorce in the new regime increase, this may
lead some people to avoid marriage in the first place.

One avenue for future research suggested by this work, as well as by the existing lit-

erature, is to regard child-bearing as endogenous — dependent upon, among other things,
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the probability that the individual will divorce as well as the child-support guidelines. Of
course, if we think that the decision to bear children is affected by the expected probabil-
ity of divorce then the specification of the divorce model in this chapter is flawed: further
research into this question is necessary in order to untangle the relationship between mar-
riage, children and divorce. In the meantime, we justify the inclusion of children in the

analysis on the basis of the existing literature on the subject.
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