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Abstract

In 1979 the Chinese government implemented the One Child Policy in an attempt
to ameliorate the potential negative economic implications of the nation’s perceived
population explosion. This paper examines the consequences of this policy on mari-
tal matching both theoretically and empirically. A simple general equilibrium model
is developed which predicts that constraining marital output in the child quantity di-
mension raises the marginal benefit of positive assortative matching and investment
in child quality, increasing the intensity with which they are pursued, concomitantly
it reduces the marriage rate. A Poisson model is employed to check the extent to
which the policy was binding and a general index of matching intensity with con-
venient statistical properties is developed to examine the matching predictions on
three cohorts of urban households, one pre-policy, one post-policy and one which
spans the period during which the policy was introduced. Significant increases in
positive assortative matching and reductions in negative assortative matching were

observed, as well as a reduced rate of pairing.

JEL Code: J12, J13
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1 Introduction

One of the most controversial and far reaching population control policies in recent history
is China’s One Child Policy (OCP). Introduced in 1979 the OCP represented a consid-
erable intervention in the household choice process, implemented with fines and various
other forms of coercion, it encouraged families to limit production of offspring. Such an
intervention could have changed fundamentally the nature of both existing and antici-
pated marriage arrangements and can be expected to have influenced family formation
decisions in many dimensions, for instance in the choice of partner, the family size and
investments in children. As such it appears to provide a natural pseudo experiment within
which, ceteris paribus, the nature of family formation choices can be examined before and
after the policy. Unfortunately not all else is equal and some context for the policy is

appropriate.

Firstly, there is a sense in which the desired outcome of the policy was not at odds
with the background against which it was introduced. Fertility (number of live births
per married woman aged 20-44) was already in considerable decline prior to the OCP,
having fallen to 2.2 in 1980 from 6.4 in 1965. This phenomenon could be rationalized as
a result of urbanizationE] which diminishes preference for larger families (Therborn 2004),
consequently implying that the policy may not be binding for some of the urban populace,
for which there is some evidence in terms of completed families with one or fewer children

pre-policy.

Secondly while previous work found that the OCP enforced a binding constraint on
family size (Zhang 2002), it should be noted that the policy was introduced in tandem
with the Economic Reforms of 1979 which precipitated a well documented increase in
the incomes of the population. Should this increase have the propensity to bring about
similar changes in family structure it would not be possible to distinguish the effects
of these two policies. Essentially this presents an identification problem which, as will
become apparent, is to some degree resolved by the model discussed in the following
section, since it predicts opposing effects for economic growth and the OCP with respect

to partner choice decisions.

Thirdly, within the premise of a binding policy, changes in the apparent preference for

n 1949 7.3% of the population was urbanized, however by 1990 20.1% was urbanized (Anderson and
Ge 2005)



sons in China have to be contended with (The usual boy /girl sex ratios at birth are around
104/100, while China’s in 1995 for example was 117/100 (Peng and Guo 2000)). These
preferences are apparently founded upon a tradition of patrilocal residence of married
sons who, as opposed to daughters, thus provide considerable old age security benefits
for their parents (See Therborn (2004) who suggests that expression of these preferences
has been facilitated by the development and availability of fetus gender detection and
selective abortion techniques.). Such preferences may well be more strongly held in rural

as opposed to urban situations.

With regard to the decline in family size prior to the OCP, the demographer J.C.
Caldwell developed a theory which has a distinctly economic flavour (Caldwell 1982). His
view was that fertility was high when children are an asset to their parents and low when
they become a liability, although empirical verification of the idea encountered difficulties

since “

...the marginal value of each extra child is impossible to determine...” (Caldwell et
al. 1982). Becker (1993) formalized this in developing models where both number of and
quality of children and the quality of partners feature as part of the household decision
process. Becker’s model can be used to rationalize the effect of urbanization and the
preference for sons at birth. An important feature of Becker’s analysis is that “quantity”
and “quality” choices are to some degree simultaneous, with each influencing the other to
an extentﬂ He demonstrates that while quantity and quality are likely to be substitutes,
they cannot be close substitutes (because the budget constraint between quantity and

quality is convex, equilibrium would not exist if the indifference curve between quantity

and quality were in some sense “less” convex).

The concern here however is with the change in the degree of assortative matching
induced by exogenous family size constraints imposed on the family. A simple static
general equilibrium model of marital matching is presented, where choice of a spousal
match is dependent on the individual’s measurable continuously distributed attribute or

quality as well as the consequent choices in child quality and quantity, should the marriage

2Family formation has most frequently been discussed in the economics literature as an adjunct to
the study of female labour supply, the issue being whether fertility should or should not be an argument
in the labour supply equation. To some extent this hinges upon the nature of the planning horizon. One
culture in developing female labour supply models is to assume that lifetime fertility decisions are made
early in life, “at marriage is the most popular choice” observes Browning (1992). An alternative culture
is to assume a simultaneous model where the agent attempts to have more children while making her

labour supply decision.



take place. This approach permits the examination of how a binding constraint on child
quantity (Neary and Roberts (1980); Deaton (1981)) or family size decision affects spousal
choice endogenously. Intuitively, if individuals on both sides of the marriage market are
forward looking, the policy will affect the choice of partner decision by rendering the
owner of childrearing attributes less of a comparative advantage relative to someone with
income generating attributes all other things equal. The effect of the OCP on child quality

is examined in Anderson and Leo (2009).

The empirical approach in this paper differs from recent work in the empirical match-
ing literature (See Choo and Siow (2006) and Dagsvik (2000)) but builds on the empirical
literature in mobility measures (See Dardanoni (1993), Maasoumi (1996), Quah (1996),
Shorrocks (1976), and Shorrocks (1978)) and stochastic dominance measures (See An-
derson (1996), Atkinson (1970), Bourguignon and Fields (1997), Davidson and Duclos
(2000)). A simple and easily applied statistic is provided with which to measure the
proximity between an empirical joint density in the matched individual’s attribute and
that generated by a hypothesized matching scheme, such as positive or negative assor-
tative matching. Further, the statistic is mean invariant and asymptotically normally

distributed, which facilitates inferences.

The observations are drawn from a bi-annual urban household survey of six provinces
in China from 1989 to 2001; Shaanxi, Jilin, Hubei, Sichuan, Guangdong and Shandongﬂ
The spousal choice is considered in terms of the cohort of males and females by year of
birth. Specifically, the sample is divided into 3 cohorts, the first with couples where the
husband was born between 1940 and 1949, the second cohort where the husband was
born between 1950 and 1959, and the last from 1960 to 1969. This was done principally
because the empirical joint density matrix generated with the assumption that offers of
marriage are made by men to women, yielded a closer overlap with the observed joint
density matrix. The first cohort is construed as the pre-OCP cohort, the last being the
post-OCP cohort, with the 1950s cohort straddling the implementation of the policy.

To establish the notion that the OCP constituted a binding constraint to the 1960s

cohort, a Poisson model of the number of children born after the first child was employed.

3These data were obtained from the National Bureau of Statistics as part of the project on Income
Inequality during China’s Transition organized by Dwayne Benjamin, Loren Brandt, John Giles and

Sangui Wang.



The rationale for this was that if the constraint was binding, yet such children were
born they would have been “accidents”. While the model was strongly rejected for the
1940s cohort, it was not for the 1960s cohort lending support to the view that the OCP
constituted a binding constraint. Partner matching was then studied in terms of an integer
index of individual educational attainment. There is significant evidence of increased
positive assortative matching amongst the post-OCP cohorts which cannot be explained
by the Economic Reforms of China over the past decades, nor the historical regime shift

since the Cultural Revolution.

In the following, Section 2 formulates a simple model and develops some comparative
statics for the various family formation decisions. Section 3 outlines the empirical strategy,
provides a data summary and establishes the sense in which the number of children in
the family have been effectively rationed. Hypotheses about partner choice decisions are
examined empirically in section 4 and some discussion and conclusions are reported in

section 9.

2 A Simple Model

Consider a model where an individual lives for 2 periods, one as a child, and one as an
adult. At the beginning of the adult period, agents choose to marry or remain single
(there is no divorce in this model)ﬂ The rate at which an adult meets someone of the
opposite gender is random. Marriage is dependent on the type (quality and type will
be used interchangeably) of the man and that of their potential spouse, and utility is
assumed transferable. Let the subscript h denote a male, and w denote a female. Let the
agent’s type t;, i € {h,w}, be continuous on a support [Z, f], t,t € R, and distributed with
density f(.) and distribution F'(.) for both male and female. If they find a match, they
will then choose the number of children to have and the amount of investment in each
child. The aspect of utility derived from children is described by a function ¢(.) dependent
on the type of the parents, the number of children n, and the amount of investment per

child k, that is ¢ = ¢ (ts, tw, k,n), such that ¢ — {0} + R, is increasing and concave in

4The focus is on gains from marriage and how it affects matching and child investment decisions, thus
without loss of generality we solve the problem from the perspective of men, apportioning all the rents
from marriage to them. The imposition of other sharing rules will not affect the essence of the results

presented below.



all it’s inputs. The other aspect of a married individual’s utility is derived from personal
consumption ¢;, i € {h,w}. Finally, the utility function is multiplicatively separable in the
utility derived from the children and that from own consumption, u;, = q (t,, n, k|ty) cp. If
instead the individual chooses to remain single, utility will only be derived from personal

consumption which in turn is dependent on his/her own type, s; = maxc¢;, i € {h, w}.
c

The income realization of the family or individual is assumed to be dependent on
the type of match and the individual’s type respectively. Specifically, family income is
assumed to be yz(ty, t,,), and income for a single individual to be yv(¢;), ¢ € {h,w}, where
y is the average income within the economy, x : (t4,t,) — {0}+R, and v : ¢; — {0} +R,.
This setup thus abstracts from redistributive concerns arising from any policy. Further,
this formulation of income together with the range of ¢ ensures that for some matches
and individual types, the choice of remaining single will be made. That is the set of single

individuals by type is non-empty.
The following functional assumptions are also made,

Assumption 1 : Investment in children, k, and the choice of the number of children,
n, are substitutes in the function q(.), which parents derive from having children in their

marriage. That is qgn(tw,n, k|ty) < 0.
Assumption 2 : uy, >0, ug,y, <0, fort; € [t,1], i € {h,w}.

Assumption 3 : (Complementarity of Types) u,, > 0, i # j, i,j € {h,w}.
Further, let t* = arg m?x] U (ty, n, k|tn) &t =ty = ty, forty, t, € {t,t} .
tw€|t,t

Assumption 4 : (Convex in Types When Single): v, > 0, vy,4, > 0, i € {h,w}.

Assumption 5 : (Single Crossing with respect to Average Income): Guy, Osn

dy 7 Oy
0, up(y = 0) < sp(y =0), and that %Lyh > %.

Assumption 1 creates the tradeoff between the choice of investment per child, and the
number of children in a family. Assumption 2 ensures that u;(.) i € {h,w} is well behaved
on the support of the agent’s type. Assumption 3 says that given an agent’s type, they
would prefer to be matched with someone of the same type or better. Together with
assumption 4, this ensures that agents would always prefer to match with someone closer

to their own type, since the concavity of u;(.) i € {h,w} in own type and the type of
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spouse, and the convexity of v(.) in own type ensures that gross marital output attains
a maxima for agents of a sufficiently low type on the support. An example of a function
that would meet these assumptions is when ¢(.) and z(.) are quadratic functions with
respect to (ty, — t,) on tp, t, € [0, 1]

Assumption 5 pertains to the effect of income on preferences in the marriage and single
state. It ensures that utility gained from marriage increases at a faster rate with respect
to income than in the single state, so that once an individual finds marriage desirable
at his current income, increases in it will not reduce his desire to be married. In effect
it ensures that the utility, with respect to income, from marriage and being single can

intersect at most once.

Abstracting from intra-household bargaining and focusing on the total value of marital
output, without loss of generality the solution to the individual’s problem will be solved

from the perspective of the man choosing a prospective wife.

2.1 Single Agent

If an individual of type t; i € {h,w}, chooses to remain single, he solves the following
problem,

maxc;

subject to
yo(t;) > ¢

where y is the average income of all individuals within the economy, and v : t; — 0 +
Ri,i € {h,w}. Then an individual i’s income is described by the product of wv(t;),
i € {h,w} and y, which means that his income is a proportion of the average income,
dependent ultimately on his type. The optimal consumption choice is that the individual
spends all his income on himself ¢; = yv(t;). Let the optimized utility of this single
individual be,

5i = yv(ts) (1)

5We suspect a model with search costs that fall as agent types rises may generate similar results we

present below.



2.2 Married Man

If the individual finds a suitable match and chooses marriage, he solves the following
problem subject to his budget constraint and the participation constraint in order for his

prospective spouse to enter into matrimony with him.

max Q<tw7 n, k|th)ch

N,Ch;Cw,

subject to

ch+ cw +nk < yx(ty, ty)
Q(tw7n7k|th)cw > yv(tw)

where ¢, and ¢, are the consumption choices, and ¢, and t,, are the type realization for

the husband and wife respectively.

By the usual non-satiation argument, the budget constraint holds with equality, and
since the husband can always make himself better off by just meeting the participation

constraint, the participation constraint holds with equality as well. Thus

P yv(tw)
b Q(twa n, k|th)
yu(ty)
= = yr(tyty) —nk — —2 W
RN
and he solves,
max q(tw, 1, k[tn) (g (th, tw) = nk) = yu(tw) (2)
The first order conditions are,
G (s 0 KX [t0) (Y2 (tn, tw) — n°k*) = q(lw, n", K [th) k" (3)
Qk<tw7n*7k*|th)<y$(that’w) - ’TL*I{?*) = q(tw7n*ak*|th)n* (4)

where k£* and n* are the optimal values for investment per child, and number of children
respectively. In equilibrium, the following condition will hold,

Qn<tw7 n*7 k*|th) _ Qk(tw’ n*v k*|th)
k* n*

(5)

However, under a situation where n is no longer a choice variable only would prevail,

hence the effect of changes in n on the optimal choice of k can be examined as if n is a



parameter. For the rest of the paper, let n = n be for cases where the number of children
is exogenously determined and let the respective optimal choice of investment for each
child be k' there.

2.3 Comparative Statics

The OCP in China coincided with the Chinese Economic Reforms in 1979 which precip-
itated considerable economic growth. Should the impact of economic growth on familial
choices yield similar outcomes to the OCP, it would not be possible to identify the sep-
arate policy effects. This section examines the impact derived from both policies on
quantity and quality of children, followed by spousal matching decisions. The following
four propositions relate to how the OCP and economic growth might have affected spousal

and family size choices (proofs are supplied in appendix A.1).

First, let uj, = max q(tw, n, klty) (yx(ty, ty) —nk) —yv(t,) and s, = yov(ty), then a type

t, man’s second period utility is,
Uh = max{iih, :S\h} (6)

The reservation type of his potential spouse is determined by

~

ﬂh = Sp
= q(tg, n, kltn) (y(tn, t) — nk) —yo(tl) = yo(ts) (7)

where n and k are the optimal values for a match between a man of type ¢, and woman
of type t}. Letting tff = t[X(t;), from figure|l|it may be observed that (7)) determines only

the lower bound of the reservation at point A. For spousal types below tZ, although he

may be collecting all the rents, he obtains no net benefit from marriage. It is only above

tf that marital utility would exceed his utility from remaining single.

Men of a sufficiently low type may have an upper bound on the type of his spouse,
%, beyond which the marital gains from the match may not be sufficient for him to
compensate her. She obtains at least 5(t), in other words the utility she would otherwise

get from remaining single. This upper threshold is determined by

q(t, 7, kftn) (ya (tn, 1) — k) — 5(tF) = 51 = yo(ta) (8)
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The upper bound is point B in figure [II The type of woman that would present as the
optimal spousal type occurs when the marginal gain in gross marital utility from choosing
a higher type spouse equates with the marginal increase in cost he would have to pay to
meet her participation constraint. This is where the slope of the gross utility and ywv(t,,)
equates, and coincides at the man’s own type. Beyond this optimal type, his own marital
gains start decreasing, and fall below his value of remaining single eventually. Note that

by construction, t2 <, < @.

Figure 1: Reservation Values given Type

Intuitively, given that quantity and quality of children are substitutable, a binding
policy that impinges on a family’s choice in one dimension should yield an increase in the

remaining dimension which is stated in the following proposition.

Proposition 1 : An exogenously enforced reduction in the number of children raises

equilibrium investment in children.

Yet the success of the Economic Reform of 1979, which raised the income, and con-

sequently the quality of lives among the Chinese populace, should similarly raise familial
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investments in children, assuming children are “normal goods”. That the reform came
at the same time as the OCP, would accentuate the increase in investments (holding the

nominal cost of investments constant), and consequently child quality.

Proposition 2 : An exogenous increase in income would increase the number of children

born into the family and the level of investment per child.

Propositions [1| and [2] imply that the OCP and Economic Reform of 1979 would have
reinforced each other, preventing identification of the true cause of changes in investment
in children if any, should the impact of the OCP be considered solely from the perspective
of child outcome. However the manner in which either policy could have effected spousal
choices can also be examined. Intuitively, spousal choice remains a venue through which
individuals could adjust to the enactment of the OCP to maintain the gains to marriage.
Child outcomes are dependent on both ongoing investment as well as genetically endowed
qualities from their parents. Thus the exogenous imposition or rationing of child quantity
via the OCP could have also accentuated the importance of good spousal match, assuming
positive assortative matching is the norm. Note the existence of positive assortative
matching is not disputed, rather the degree or intensity of positive assortative matching

may have been altered.

Proposition 3 : When the number of children is fized below the optimal choice that a

married couple would have chosen given their types, then:

1. for all men, the lower bound on the reservation type of a prospective spouse would

rise, while the upper bound would fall, and

2. agents who choose to marry would exhibit increased assortative matching.

To illustrate proposition [3 let there be two broad groups of men, those who benefit
from marriage, but who would never be able to attract high type spouses relative to their
own type (M), and those who are coveted by all spousal types (H). Figure [2[ shows how
a binding family size policy might affect choice of spousal type. With a binding family
size policy, matches with lower type women yield lower marital output in the post policy
regime, consequently shifting the lower bound on the reservation type closer to one’s own
type. On the other hand, a match with a higher type spouse does not yield sufficient gains

to marriage for the man to offer the minimum utility to attract the potential spouse. This

12



process is depicted as a fall in u (¢, k, n|t,(H)) for a man of type ¢,(H), noting further
that for a substantial fall in the utility of the man from marriage, he might not be able to
attract spouses of higher types. On the other hand, for a sufficiently low type agent, this
may even mean a complete withdrawal from the marriage market as shown in figure 2, in
the fall of u (t,, k, n|t,(M)) for a man of type t,(M). The latter observation is reflected

in the following corollary.

Corollary 1 : A binding Family Size Policy which reduces the number of children born

into a family reduces the marriage rate for all types of men.

Figure 2: Impact of Binding Family Size Policy on Spousal Type

‘ S(tw)
Uu, §

a(twv k? n|th(H))

s(tn(H))

\ T S(tn(M))
Ut ke, nltn (M)

On the other hand economic growth, by raising disposable income, could potentially
slacken the need for a good spousal match. However, at the same time, economic growth
may have also raised the gains to remaining single, thereby reducing the merits of mar-

riage. These possibilities are examined in the following propositions.

Proposition 4 : An increase in y, the average (real) income in the economy, leads to

the following:

13



1. for all men, the lower bound on the reservation type of a prospective spouse would

fall, while the upper bound would rise and,

2. agents who choose to marry would exhibit decreased assortative matching.

The intuition to proposition 4 is as follows; if at the status quo on the margin of spousal
type, the man is indifferent to marrying or remaining single, an increase in income available
to him cannot make his potential spouse any less attractive. However, if it makes her more
attractive, by increasing his utility, the marginal prospective spousal type at the lower
bound must fall, while the upper bound must increase. (This outcome is facilitated by the
assumption that an increased average income within the economy has no redistributive
effects, so growth results in a shift of the entire distribution to a new mean income level,

while maintaining its shape). The corollary below follows:
Corollary 2 An increase in average income increases marriage rates.

Assume that each individual meets one and only one potential spouse in their lifetime,
so that if a man meets a women within the bounds of a potential spouse, he will marry

her. Therefore the probability of marriage for a man of type t, is P such that,

tR

w

P=Pr(tl <t <T) = [ ftu)dt = @) - F(ED 0

tis

It is clear that P € [0,1]. Let there be a unit mass of male and female agents. Then the

marriage rate in the marriage market M is,

M= [ {PEG) - )} fedn

A

{P@E® - et} [ e

= {PEE@) - FEE@) | <1

from which it is clear that M € [0, 1] and the market clears.

The model has explicitly argued that the two venues through which matching in the

marriage market could have been directly affected were through constraining family size
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due to the OCP and the increase in income as a result of the Economic Reforms of
1979. However other possible venues through which both policies could have affected
matching should be acknowledged, at least conceptually. One possible indirect effect
that may affect matching via the Economic Reforms is through changes in the returns to
education. Essentially as the gains to human capital investment increase, the marriage
market would see changes in the composition at various educational attainment levels,
that is the marginal distribution of educational attainment for both sides of the marriage
market will be altered. This would necessarily alter the probability of an individual meeting
her potential spouse over the entire range of potential spouses in the marriage market but
not the choice set itself which is what this paper examines and attempts to measure.
Similarly, with respect to the OCP, if parents are cognizant of its effects on the gains to
marriage and, given that a “good” marriage entered into by their children would raise their
own utility, it is in their own interests to ensure that their children’s potential gains to
marriage do not suffer (See Peters and Siow (2002) for a model on premarital investments

in children). However analysis of these effects are beyond the purview of this paper.

3 The Overlap Measure and Empirical Strategy

3.1 Elements of a Matching Matrix, the Matching Index and its
Asymptotic Distribution

To assess the change in matching behavior via the relationship between the respective at-
tributes of a pairing, the joint density of the attributes of spouses are compared with what
could have emerged under a perfect positive (negative) assortative scenario. Anderson et

al. (2009) provide a matching index which makes such a comparison.

To illustrate the use of the measure, suppose the type space of both husbands and
wives can be partitioned into five mutually exclusive types (as in the data used herein)
such that t; € {t},t2,...,t7} where i € {h,w} and t; <t} < ... <t;. If the type partitions

are matched such that Pr(t, = tf) = Pr(t,, = t¥) for all k € {1,2,...,5}, letting the row

index denote the male type partitions and the columns denote the female type partitions,

15



then the joint density under a null of perfect assortative matching is of the form,

Pr(t; =t}) 0 0
0 Pr(t; = t?) .. 0
e o)
0 0 . Pr(t;=1))

On the other hand, it may not always be possible to partition the support of types such
that the above joint density matrix is derived (particularly when the realizations of types

are discrete). Suppose that the partition is not matched such that > Pr(t, = tF) <
k=1

S Pr(t, = tF) for m € {1,2,..,5}, that is men stochastically dominate women in the
k=1

t3_/pe measure. Then the realized joint density matrix under perfect positive assortative
matching, assuming offers are made by men and that higher type men can always outbid

lower type men for a potential match, would be of the form:

Pr(t, =t}) 0
Pr(tp > t3) — Pr(ty, > t2) Pr(ty, > t2) — Pr(ty, > t3)
J, = 0 Pr(ty, > t3) — Pr(t, > t3)

0 0 o Pr(th =t;) = Pr(tw =1t,) Pr(ty =13) |
(11)

Estimates of such a matrix can be constructed from the empirical marginal distributions

of men’s and women’s types. Although only results using the above matrix are reported,

there are other methods of arriving at the positive and negative assortative matching

matrix which were examined as well, namely when the offers are made by women to men

(For a detailed discussion of the difference this generates, see Roth and Sotomayor (1990),

particularly theorem 2.13 due to Knuth (1976)) and when the preference for own type is

strongest (that is matching clears the diagonal ﬁrst)ﬂ

The idea underlying the matching index is that the more intensively is the above
pattern of matches pursued, the closer will the empirical joint density of matches be
to . Thus proximity to complete positive assortative matching can be assessed by

comparing the degree of concurrence of the joint density matrices of J,, constructed from

SThese results are available from the authors upon request, generally they did not produce as close a
fit to the empirical joint density as equation suggesting that the prevailing matching mechanism is
the one underlying equation .
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the marginal densities under the null against the empirical joint density, just as in the
case of independence or contingency table tests. Specifically, let the elements of the
joint density matrix generated by the null hypothesis be jf} > and that for the empirical
joint density by jf,, where i,k € {1,2,...,n}, n being the number of mutually exclusive
type realizations for both married men and women. The measure of the overlap between
theoretical and empirical joint density then provides an index of the degree or intensity

of positive assortative matching} Specifically,

OV, = > > min {7, jix} (12)
i=1 k=1

This overlap measure, which lies between 0 and 1, is asymptotically normally distributed
(Anderson et al. 2009) and changes in the measure provide evidence of changes in the
degree of positive assortative matching (A short explanation is provided in appendix
A.2). The attractive feature of these indices is that they can be readily applied when J,
is not square and they can be implemented in multivariate domains. Further, since they
are asymptotically normally distributed, they facilitate inferences about trends toward or

away from different matching patterns.

3.2 Empirical Strategy, Data Summary and the Effectiveness of
the Constraint

The bi-annual samples are pooled and divided into three cohorts of individuals based

on the birth year of men, so that a couple is classified as belonging to the 1940s cohort

if the husband is born between 1940 to 1949, likewise for the 1950s and 1960s cohort.

This classification follows from the assumption that offers are from men and permits the

"Complete negative assortative matching can be examined in a similar fashion, where the joint density
matrix J,, under the null hypothesis of negative assortative matching is a counter-diagonal matrix, where
the highest type individuals match with the lowest type from the other gender. In the perfectly matched

marginal density case it follows that,
0 0 Pr(t; = t})

0 . Pr(t; =1t? 0
5 r(t; = 12)
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examination of family formation decisions prior to the introduction of the OCP (repre-
sented by the 1940s cohort), during the introduction of the OCP (the 1950s cohort) and
after the introduction of the OCP (the 1960s cohort). Partners are assumed to match on
the basis of their educational attainments, which are integer indexed from 1 to 5, with 5
being college graduates and above, 4 being individuals who obtained technical education,
3 being high school, 2 being middle school, and 1 being primary school and lower. It is

also assumed that marriage markets are closed within the provinces, so the analysis will

proceed by province.

Table 1: Summary of Parental Characteristics

Province Variable 1940s Cohort 1950s Cohort 1960s Cohort
Mean S.D. Mean S.D. Mean S.D.
Jilin Number of Children | 1.3547 0.8333 | 1.1550 0.4618 | 0.9904 0.2753
Father’s Education | 3.1818 1.3794 | 3.1741 1.1636 | 3.4738 1.1559
Mother’s Education | 2.7004 1.2614 | 3.0165 1.0724 | 3.3311 1.0927
Observations 1342 2723 1661
Shandong Number of Children | 1.4867 0.7726 | 1.1478 0.3971 | 1.0182 0.2585
Father’s Education | 3.1128 1.3216 | 3.3286 1.2541 | 3.8288 1.1336
Mother’s Education | 2.5531 1.2518 | 2.9259 1.1048 | 3.3512 1.0745
Observations 1206 2970 1922
Hubei Number of Children | 1.4012 0.7608 | 1.1157 0.4023 | 0.9927 0.2229
Father’s Education | 3.1812 1.3377 | 3.2202 1.2133 | 3.7847 1.1258
Mother’s Education | 2.5248 1.2449 | 2.8931 1.0500 | 3.3681 1.0865
Observations 1649 3397 1649
Guangdong | Number of Children | 1.5875 0.7460 | 1.1696 0.4427 | 1.0152 0.3327
Father’s Education | 3.0413 1.4145 | 3.2011 1.2509 | 3.6340 1.0717
Mother’s Education | 2.4732 1.2586 | 2.9261 1.0687 | 3.3612 1.0666
Observations 1549 2760 1254
Sichuan Number of Children | 1.0647 0.7603 | 1.0133 0.3501 | 0.9744 0.2563
Father’s Education | 3.1247 1.3725 | 2.9652 1.3065 | 3.6205 1.1736
Mother’s Education | 2.5109 1.2525 | 2.7036 1.0942 | 3.3821 1.1050
Observations 2165 4514 2308
Shaanxi Number of Children | 1.3491 0.8425 | 1.1680 0.4827 | 1.0118 0.3199
Father’s Education | 3.2498 1.2991 | 3.2704 1.2642 | 3.6171 1.1439
Mother’s Education | 2.6821 1.1480 | 2.8971 1.0208 | 3.1988 1.0151
Observations 1249 1827 1016

1=Elementary School & Lower, 2=Middle School, 3=High School, 4=Technical Education, 5=College
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Table (1] summarizes some of the characteristics of married couples within our sample.
First note the ubiquitous fall in the number of children over the decades, and particularly
among the 1960s cohort. In addition, note the increase in educational attainment over the
decades which may be due to increased returns to education with the economic reforms,
or it could be from increased investments in children by parents as discussed earlier, or

simply due to the regime shift from pre- to post-cultural revolution China.

Table [2| reports the results for a simple Poisson model of the number of children a
couple has subsequent to their first child. The first order effect of the OCP is to curtail
the demand for children, consequently it may be conjectured that the presence of any
additional children after the first child is likely to be an accident, which underlies the
Poisson model. The first panel relates to the three cohorts without conditioning on the
gender of the first child, the second reports the results when the first child is male, while
the third panel reports those for when the first child is female.

Note from the first panel that for the pre-OCP 1940s cohort, the Poisson “accidents”
model is rejected for all provinces at the 1% level whereas the 1950s and 1960s cohorts
yield only two rejection of the model (Guangdong in the 1950s cohort and Shaanxi in
the 1960s cohort). When the sample is split into the gender of the first born child, the
same results prevail when the first born is male. However, when the first born is a female,
the Poisson model is rejected for all provinces for the 1940s cohort, and not rejected for
all provinces for the 1950s and 1960s cohorts. Overall these results must be viewed as
strong evidence that post-OCP births after the first child are well described by a Poisson
accidents model, confirming the efficacy of the OCP in Urban China.

Parenthetically, although it was not addressed in the model, the data may shed some
light on the gender selection issue. Table [3| presents Standard Normal Tests of the null
hypothesis that the proportion of first born children that are male is less than or equal
to the natural rate. As may be seen, the hypothesis is rejected for the pre-OCP (1940s)
cohort at the 5% level in 4 of the 6 provinces, whereas it is rejected only once for the 1950s
cohort (for Sichuan) and twice in the 1960s cohort (for Shandong and Guangdong), which
is not sufficient evidence to suggest that the OCP has exacerbated the gender selection

issue for our urban sample.

The analysis can be taken further by comparing the number of children after the first

child, conditioning on the gender of that child. The suggestion here is that for at least
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Table 3: Standard Normal Test Statistics (Hy: The proportion of first born children that are male is

160)

less than or equal to the natural rate of 15

Province 1940s Cohort 1950s Cohort 1960s Cohort
Jilin 0.6158 0.0246 -0.7116
[0.2690] [0.4902] [0.7616]
Shandong 2.1315 1.5863 2.3258
[0.0165] [0.0563] [0.0100]
Hubei 2.7052 1.1648 -0.5310
[0.0034] [0.1220] [0.7023]
Guangdong 3.5009 -0.6697 2.5473
[0.0002] [0.7485] [0.0054]
Sichuan 2.8014 1.6737 -0.1276
[0.0025] [0.0471] [0.5508]
Shaanxi 1.4115 -0.6905 -0.5809
[0.0791] [0.7551] [0.7194]

Pr(Z > z) are in brackets

the 1950s and 1960s cohorts, if the desire for male offspring was prevalent but children
subsequent to the first were “accidents”, a first child being female would increase the
chance of such an “accident” occurring. Table {4| presents the Standard Normal Tests
for that comparison. At the 5% level of significance, for the Pre-OCP (1940s) cohort,
households in two provinces had significantly more children if their firstborn was female,
while for the 1950s cohort, households in 5 provinces had significantly more. The suggested
trend stands in contrast to the post-OCP (1960s) cohort, where households in 3 provinces

had significantly more children.

Thus it may be concluded that the OCP or modernization appears to have suppressed

male
female

the impact of the traditional preference for males in that the degree to which the
first birth ratio is skewed has diminished. As far as subsequent children are concerned,
it seemed to initially increase the propensity for an “accident” amongst families whose
first child was female amongst the 1950s cohort that straddled the OCP, but by the 1960s
cohort this had returned to pre-OCP levels.

The extent to which the OCP influenced partner choice decisions depends upon the
degree to which positive or negative assortative pairing prevailed prior to the inception of

the OCP and how it changed thereafter. The comparative statics predict an increase in the
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Table 4: Standard Normal Test Statistics (Hy: No Difference Between Number of Children Given First
Child Male and Female)

Province A for 1940s Cohort A for 1950s Cohort A for 1960s Cohort
Jilin -0.7510 -4.4887 -1.5708
[0.7736] [1.0000] [0.9417]
Shandong -0.3531 -6.6330 -2.9030
[0.6380] [1.0000] [0.9981]
Hubei -0.4227 -4.1360 0.8160
[0.6637] [1.0000] [0.2074]
Guangdong -3.9103 -1.3907 -2.2090
[1.0000] [0.9178] [0.9862]
Sichuan 0.2578 -4.3960 -1.8830
[0.3983] [1.0000] [0.9700]
Shaanxi -2.4423 -3.2883 -1.4851
[0.9926] [0.9995] [0.9310]

Pr(Z > z) are in brackets

incidence of positive assortative matching (decrease in negative assortative matching) with
the onset of the OCP, in the sense that the range of values of a particular characteristic
one is willing to entertain in a partner has narrowed around his own characteristic. It
also predicts a drop in the marriage rate. However these predictions need qualification
in terms of the supply and demand conditions the matchers confront in the sense that
they are always predicated on the availability of partners with whom the agents wish to

match.

Table [5| summarizes the distribution of types by gender and province for married
individuals in the three birth cohorts. Together their spousal choices would straddle the
implementation of the OCP, permitting an examination of changes in spousal choice as
suggested by the model in section 2. Specifically, the 1940s cohort would be the strictly
pre-policy cohort, while the 1960s cohort would be the strictly post-policy cohort, with
the 1950s cohort straddling the policy period, since the age of individuals born in the
1950s would be between the ages of 20 to 29 when the OCP was implemented.

Table[f|reveals that the marginal distributions of male educational attainments stochas-
tically dominate those of females. It is then to be expected that if marriage is indeed

beneficial, well educated men in the earlier birth cohorts may adapt through lower inci-
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dences of positive assortative matching Choicesﬁ. As educational attainment rose among
the general populace, the possibility of increase positive assortative matching would have
increased among men with higher educational attainment. This upward trend in edu-
cational attainment is however quite separate from the effect of the OCP on familial
investments in children, nor can it be attributed to the economic reforms since the agents
were born of parents in an era prior to 1979. Nonetheless to account for the changes
across time, the relative changes amongst these three cohorts of individuals is examined
to ascertain the effect of the OCP. It should also be noted that since both the OCP and
Economic Reforms had differential impacts provincially, it would not be surprising to see
inter-provincial differences in matching patterns, since it would largely depend upon the

relative strengths of the policies (the OCP or Economic Reforms).

For each province, comparisons of the change in matching between the cohorts (1940s
versus 1960s, 1940s versus 1950s and 1950s versus 1960s) allows us to examine the trends
in matching. This is done through the examination of the overlap between the empirical
density matrix to that expected under positive (negative) assortative matching. It is the
differences between these asymptotically normally distributed scalar overlap measures
between cohorts which facilitate understanding of the evolution of the matching process.
In the absence of any trends towards positive assortative matching (possibly as a result of
preference for smaller family sizes due to urbanization), changes in the matching pattern
could be due to either the OCP or Economic Reforms. However, should there be a
“linear” trend towards positive assortative matching, the effect that is due to the OCP
or the economic reform can be gleaned from examining the difference in the measures
from two comparisons, 1940s versus 1960s, and 1950s versus 1960s, which is similar to a
difference-in-difference analysis. As was noted in the introduction, the sorting attribute
examined is educational attainment whose classification is based on the pre-1986 eight year
compulsory educational system since the youngest set of individuals in our sample, those
born in 1969 would have completed their compulsory education prior to the institution of

the new educational laws [l

8Due to a lack of data, we are also unable to discern if the individuals were married in rural towns

prior to being observed within the urban context.
9China implemented a nine year compulsory educational system, divided into primary (five to six

years) and junior secondary (3 to 4 years). Upon completion, the children may then attend senior

secondary lasting 3 years. China Education and Research Network.
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Overlap amongst the male and female attainment distributions (the sum of the min-
imums of the male and female proportions in each attainment category) is a measure
of the degree to which exact positive assortative matching is feasible (i.e. all males of
type 1 matches with female of type 1, all males of type 2 match with female of type 2,
etc.). Examining this stylized measure yields an indication of the degree to which posi-
tive assortative matching is feasible. Such an overlap measure for each province and the
three cohorts are respectively; Jilin was 0.8146, 0.9204 and 0.9320; Shandong was 0.8333,
0.8494 and 0.7907; Hubei was 0.8069, 0.8775 and 0.8210; Guangdong was 0.8447, 0.8740
and 0.8403; Sichuan was 0.8278, 0.8865 and 0.8705; and Shaanxi was 0.8241, 0.8149 and
0.8109. Comparing the potential for assortative pairing between the cohorts born in the
1940s and 1950s, there was a general increase (the exception being Shaanxi). On the other
hand, when comparing between 1950s and 1960s, there is infact a decrease in potential
with the exception of Jilin. This suggests that, should a significant increase in assortative
pairing between the 1950s versus the 1960s cohorts be found, it is very possible that it is

a result of the OCP, without regard to trends towards positive assortative matching.

4 Testing the Matching Hypotheses

The empirical joint densities of the data are reported in Table [0 First, note that the
diagonal probabilities of the joint density provide some evidence of increased assortative
pairing between the cohorts born in the 1940s and 1950s which is not surprising given the
capacity for assortative matching has increased between the two cohorts (In other words,
the comparison between this two cohorts is akin to examining the marital effects due to
the cultural revolution between 1966 and 1969.). What is interesting is that this was also
true among provinces where capacity for positive assortative pairing for the 1960s cohort
decreased. Closer inspection of the marginal densities in table 3 reveals that the fall in
capacity is largely due to a decreased proportion of low educational attainment individuals,
while the increases in positive asortative pairing among the 1960s cohorts are among
individuals with higher educational attainment realizations. Further note, as predicted
by the model, the lower rates of matching among individuals of low attainment, that is
individuals with elementary, and middle school education. Nonetheless, this evidence is

suggestive, and will serve only as a guide in the subsequent analysis.
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The corresponding indices and tests for positive and negative assortative matching
using the overlap measure are reported in Table [/} It must be noted that because the
1950s cohort consists of mainly individuals who made their spousal choice prior to the
implementation of the OCP, while the 1960s cohort were those most likely affected, the
identification of the impact of the OCP hinges on the increase in assortative pairing by

the 1960s cohort over the other two cohorts.

Increased positive assortative matching is examined via:

Hy: AOVp >0
vSs.
Hi: AOV, <0

and decreased negative assortative matching via:

Hy: AOV, <0
' H A0V, >0
From table [7| note that in all instances, the overlap measures are all statistically signif-
icantly different from complete overlap, and that the empirical joint density is a closer
match to the positive assortative joint density matrix than that generated by negative
assortative matching. Next, examining the change in assortative matching between the
1940s and 1950s cohort, note that the hypothesis of increased positive assortative match-
ing, and decreased negative assortative matching cannot be rejected for Shandong, Hubei,
Guangdong, and Sichuan. For Jilin and Shaanxi, it seems there is an increase in both pos-
itive and negative assortative matching, noting that the empirical joint density is closer
to positive than negative assortative matching. Considering the fact that the capacity
for positive assortative matching rose between the two cohorts, the outcomes are not sur-
prising and may be explained as the effects of increased educational attainment in the
general populace, and a trend towards increased positive assortative matching. However,
comparing the 1950s and 1960s cohorts, note the significant increase in positive assorta-
tive matching but statistically insignificant change in negative assortative matching for
Jilin, Hubei, Sichuan and Shaanxi. For Shandong, there is a significant increase in pos-
itive assortative matching and a significant decrease in negative assortative matching,
while Guangdong recorded a significant increase in both positive and negative assortative
matching, with the overlap with positive assortative matching joint density being higher.
Similar conclusions can be made when comparing the 1960s and 1940s cohorts. This then

suggests that there was a significant increase in positive assortative matching in the 1960s
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which, negating considerations of trends and coupled with the decreased capacity for pos-
itive assortative matching among the members of the 1960s cohort, suggests that this is
a consequence of the OCP (or that the OCP effects dominate that due to the Economics

Reforms).

To control for the effects of trends from increased preference for positive assortative
matching in urban China, a difference-in-difference analysis is performed by examining
the relative change in overlap measure between two comparisons, the results of which
are reported in table [7]] Given that with the exception of Shaanxi, all other provinces
had experienced an increase in capacity for positive assortative matching from the 1940s
to the 1950s cohort, we can test whether the increase in positive assortative matching
between the 1950s and 1960s cohort is significantly greater than that between the 1940s
and 1950s which would control for trends towards increased preference for positive assor-
tative matching. This comparison is reported in the first comparison of the final panel
of Difference-in-Difference. Note that in this comparison, Shandong, Hubei and Sichuan
all experienced a significantly higher rate of increase in positive assortative matching be-
tween the 1950s and 1960s cohorts. The results continue to suggests that the increase in

positive assortative matching is a result of the OCP.

On the other hand, the results for Guangdong and Shaanxi suggests that positive
assortative matching has slowed down significantly. One possible reason is principally
due to the lower capacity for positive assortative matching for Guangdong and Shaanxi
among the 1960s cohort. The result for Guangdong could be the result of the strong
economic growth which would have particularly affected the 1950s and 1960s cohorts,
suggesting that the fall in positive assortative matching there might be tempered by the
income effect suggested in the model of section 2. For Jilin, the only province in our sample
that exhibited continued increase in positive assortative matching capacity, much of the
increase in positive assortative matching seem to have been exhausted by the arrival of
the 1950s cohort such that the increase in positive assortative matching is lower than that
observed between the 1940s and 1950s cohort. This suggests that for Shaanxi and Jilin,
the dominating effect that drove the change in positive assortative matching is simply due

to trends (in post cultural revolution China), or urbanization.
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It is of interest to compare the difference in overlap between the 1960s versus the 1940s
cohort, and 1960s versus the 1950s cohort. We know that for Shandong, Guangdong, and
Shaanxi there was a decline in capacity for positive assortative matching between the
1940s and 1960s cohort. While Jilin, Sichuan and Hubei saw increases in capacity for
positive assortative matching, the change in capacity was far larger than the difference
between the 1960s and 1950s cohort. This means that we should expect the rate of
change in positive assortative matching to be greater for all the provinces in the 1940s
versus 1960s comparison than the 1960s versus the 1950s comparison. This result is the
second comparison of the final panel. Note that for all the provinces unanimously, the
increase in positive assortative matching over 1940s and 1960s was indeed larger than that
exhibited between the 1950s and 1960s.

The last comparison of the final panel reports the difference between the change be-
tween the 1950s versus 1940s, and that of the 1960s versus the 1940s. Given the change
in capacity, there is little to be gleaned regarding trends, and the results accords with
expectations that the latter difference in overlap is smaller since the effect is dominated
by the change in capacity over the 1940s and 1950s. Note however that the difference
is not significant at the 5% level for Jilin, Guangdong, and Shaanxi, further suggesting
the likelihood that the change in matching behavior in the 1960s cohort is in fact dom-
inated by the effects of the OCP. On the aggregate, the evidence substantially supports
the hypothesis that the OCP altered the individual’s spousal choice.

Finally, if the OCP induced an increase in positive assortative matching, for higher
type individuals, this increase would reduce the likelihood of the individual choosing the
“lowest” type individuals as partners, which in turn implies that there may be a stochastic
dominant shift in the cumulative distribution of spouses across the cohortd™} For the lower
educational attainment realizations, the stochastic dominance relationship is an empirical
question since it involves a shrinkage of the range of prospective spousal type. The former
prediction was likewise affirmed by the datalﬂ.

10The authors thank Aloysius Siow for suggesting this alternative approach.
LA complete discussion of the implications of the model regarding stochastic dominance, and the

stochastic dominance test results are available from the authors upon request.
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5 Conclusion

It is well understood that marital output has several dimensions and that when one
dimension is exogenously constrained below the private optimal choice, agents adjust in
other dimensions. What is perhaps less well understood is that the imposition of such a
constraint may change the way agents choose their spouses. Here the consequences for
partner choice due to the imposition of the One Child Policy on the Chinese populace
in 1979 have been examined in terms of the urban populations in six provinces. As a
guide to the analysis, a simple model of family formation was developed, which generated
predictions regarding the direction of impact the introduction of a binding constraint on
family size could have had on a household. It predicts an increase in the marginal benefits
and consequently incidence of positive assortative matching but a reduction in the number
of matches, and the increase in investment in child quality. Importantly for identification
reasons, the model also predicts a reduction in the intensity of positive assortative matches

with economic growth.

The matching predictions were empirically examined via bi-annual samples of urban
households in six Chinese provinces taken from 1987 through 2001. An index was de-
veloped for measuring the intensity of positive assortative matching. Based upon the
degree of overlap between the hypothetical joint density of matches posited by a partic-
ular matching scheme and the empirical joint density of matches that actually occurred,
the index turned out to be conveniently asymptotically normally distributed, thus permit-
ting simple comparisons between pre- and post-OCP matching patterns. By pooling the
samples into three cohorts, those who made family structure decisions prior to the OCP,
those whose decisions spanned the introduction of the OCP and those whose decisions
were made after the OCP, it was possible to evaluate how matching patterns changed over
the introduction of the OCP. The model predicted that increases in income would engen-
der reductions in the intensity of matching, whereas the OCP would engender increases
in the intensity of matching. Thus, given the increase in incomes over the period of the
introduction of the OCP, any increase in the intensity of matching could be attributed

(at least in direction if not in magnitude) to the OCP.

After establishing, via a Poisson “accidents” model, that the OCP did present a bind-

ing constraint to families who desired more than one Chﬂdm, the intensity of positive and

12\ bi-product of this analysis was evidence that the OCP suppressed the extent to which gender
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negative assortative matching was examined. The index indicated significant increases
(decreases) in the intensity of positive (negative) assortative matching and this was ac-
companied by a significant reduction in the incidence of marriage, all of which accorded
with the predictions of the model. Thus the evidence here suggests that the One Child
Policy may have precipitated an increase (decrease) in positive (negative) assortative

matching.

selection of children occurred, though there was evidence that the probability of having an “accident”

after a first born that was female was greater than the probability of an “accident” after a male firstborn.
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A Appendix

A.1 Proof of Propositions

Proof. Proof of Proposition 1: Let k&’ be the optimal level of investment per child with
n children in the family. Differentiating &’ with respect to n from ,

Ok gan+ g+ k" — qin (yz — 1K)
on qxr (yr — Nk’ — qen — gun)

<0 (A-1)

Given assumption 1, a binding constraint on the number of children, i.e. one that is lower
than what the parents would have chosen, would increase investments in children. m

Proof. Proof of Proposition 2: Differentiating and with respect to y respectively

gives,
on* Gn
= — >0 A-2
dy (Gnn (yx — n*k*) — 2q,k*) — (A-2)
ok* QT
= — >0 A-3
dy (qrx (Yo — n*k*) — 2qpk*) — (4-3)

Therefore, an increase in income would increase the number of children in the family, and
the level of investment per child. m
Proof. Proof of Proposition 3: For the proof of point 1, differentiating ¢ in (7) with

respect to the number of children n,

aﬁ B gk’ — gn(yx — nk')
on dir (yr —nk') + qYxTig — YU

<0 (A-4)
Where £’ is the optimal choice of k given ¢, = ﬁ, t, and n. Since n is binding from
below, by revealed preference the marginal benefit would be greater than the marginal
cost, and the numerator is non-positive. By assumption 3, and ﬁ < ty, the greater the
type of an individual, the greater the gains to marriage, so the denominator is positive.
For the upper bound on the reservation value, we differentiate @ in with respect

to . as above.

OtE K" — gi (yx — nk”
M (y ) >0 (A5)
on Gx (yxr — nk") + WTE — YUz
Where k" is the optimal choice of k given t,, = %, t, and n. The numerator as before
is non-positive. By assumption 3, and % > tp, the denominator is negative, and point 1

follows.
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Since there is a narrowing in the range of potential matches around the agents type,
incidences of assortative matches rise. Formally, let a man of type t;, be matched with

and married to a woman of type ¢7. Then

Pr(ty <t, <th)=1 (A-6)
It follows that,
R i
1 1 —
£ |ty)dt:, = tE ) dtE, = G(tE ;) — G(tE 1) =1 A-7
[ sttt = s [ attitnat, = 5o (6@ 0) - Gl o) (A7)
tR tR

W

where ¢g(.) and G(.) are respectively the joint density and joint distribution functions.
The total differential of (A-7)) with respect to n may be written as,

1
f(tn)

A A o7 dn =0

(A-8)

Since L it
1 OG (ty, tn) otk Lo
w —_— A_
) > 0, ot > 0, 7 >0,—= <0 (A-9)

on
It may be observed that

0 |G 1) — G(F th)]
on

<0 (A-10)
]
Proof. Proof of Proposition 4: As in the proof of proposition 3, differentiate ¢ and %
in . and . with respect to y respectively. B
3@ —qr + v(ﬁ) + v(ty)
Oy qu(yr —nk) + qyzs — yog

<0 (A-11)

First note that by assumption 3, and ﬁ < tp, the greater the type of an individual, the
greater the gains to marriage, so the denominator is positive. Secondly, by assumption 5,

the numerator is negative, and the inequality follows.

8t_R —qz + v(tR) + v(ty)
dy qtR( — k) + qyrE — yviE

>0 (A-12)

By assumption 3, and % > tp, the denominator is negative. By assumption 5, the
numerator is negative, and the inequality follows. The rest of the arguments are similar

to proposition 3. =
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A.2 A Brief Discussion about the Overlap Measure

To see that the Overlap Index is asymptotically normally distributed, define

[ jii—mia J1,2—T12 AN—TLN ]
J2,1—T2,1 J2,2—m2,2 J2,N—T2 N
V =yn V72,1 V72,2 VT2,N (A-13)

JM1—TM

JM,2—TM,2

VTM,1

/TM 2

JM,N—TM,N

/TM,N

where T, m € {1,2,..., M} and n € {1,2,..., N}, is the true probability of event {m,n}
occurring, and is the typical element of II. Then denote V = vecV. Next define

W/: (\/71-1,17---7\/7T1,N7---;\/7TM,1;--~7 WM,N) (A—14)

and
Q=1-—vwvv (A-15)

Then by the results in Rao (1973) pages 383 and 391, and Anderson et al. (2009), we have

V 5 Ny (0,Q) (A-16)

Define the matrix of estimated probabilities as J, and let j = vecJ and m = vecIl where

vec is the vec-operator. Then,
. a 1
5 N (72 (0000 ) (A17)

TN N(i’w,%Y(dg(w))@(dg(w))’i) (A-18)

where i is a vector of ones. Let j? and j¢ be the vectorized joint density under positive
= min{j?, j°}.
Likewise, let 77 and 7¢ be the corresponding vectorized true probabilities (from vecII? and

smin

assortative matching and the empirical counterpart respectively. Define j

vecll® respectively), and let 7™ = min{n?, 7°}. Then the Overlap Index is OV, = i'j™.

It is clear then asymptotically by equation (A-18)),
i a o min L. - - /s
O'Vp — i/jmln = N (IIﬂ_mln’ _ll(dg<wm1n))len(dg(wmln))/l> (A_19)
n

where QM = T — y™ibymn/ gnd

min/ __ min/ min/ min/ min/ min/ min/
v = (\/Wm 7"'7\/7T1,N 7\/”2,1 7"'7\/7r2,N »\/73,1 a'--a\/WM,N> (A-20)

Note that the variance-covariance matrix can be estimated by replacing v™" with j™».
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