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Abstract

We describe a model of multi-trait matching and inheritance in which individuals’
attractiveness in the marriage market depends on their market and non-market char-
acteristics. Gender differences in social mobility can arise if market characteristics are
relatively more important in determining marriage outcomes for men than they are
for women, and if they are more persistent across generations than non-market char-
acteristics. A reduction in gender based discrimination in the labor market increases
homogamy in the marriage market and lowers social mobility for both genders.
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1 Introduction

We provide a theoretical rationale for the observed gender differential in intergenera-
tional social mobility.! We develop a simple model of two-sided matching and inher-
itance, in which individuals’ attractiveness in the marriage market depends on their
market and non-market traits. Market traits encompass individuals” characteristics that
affect their earning potential in the labor market. Non-market traits encompass a range of
other attributes that directly affect an individual’s productivity in household production
activities.

Market traits are, by definition, comparatively more dependent on the economic en-
vironment for their transmission than non-market traits are; ceteris paribus, this should
make them intergenerationally more stable — for example, capital market imperfections
that constrain human capital investment for the children of lower income individuals
would imply that differences in cognitive ability between parents and their children
would not readily translate into differences in earning ability. At the same time, persis-
tent gender discrimination in the labor market implies that, ceteris paribus, market traits
have a lower weight for women than they do for men in determining an individual’s
success in the marriage market.

In our model, the combination of these two asymmetries implies that women should
be more socially mobile than men, and that a reduction in gender based inequality should

lower intergenerational mobility for both men and women.

2 Multi-trait matching and inheritance

Consider a population of two genders, males and females, with an equal number of
individuals of each gender who can only match with one individual of the opposite
gender. Each individual possesses certain levels of two characteristics, x and y. In our
analysis, we think of y as capturing various market-related traits, which directly affect an
individual productivity in labor-market activities and thus his or her earning potential.
The variable x captures instead a range of other attributes that determine an individual’s
productivity in household production activities, but have little impact on labor market
productivity.

15ee, for example, Hirvonen (2008).



Matching is gendered and involves nontransferabilities (Legros and Newman, 2007).
For each individual, the levels of x and y combine to determine his or her attractiveness
as a partner. In particular, the “desirability” of individual i of gender G = F, M and
with characteristics (x;,;) is captured by the function k¥ (x;,y;), G = F, M. This index
provides an objective ranking for each individual of each gender in terms of his or her
attractiveness to the other gender. Notice that the attractiveness function & is gender-
specific, since various factors can lead to differences in the relative importance of market
and non-market characteristics for men and women. These factors include differential
earnings in the labor market — which our analysis will focus on — but also biological
differences in reproductive roles and the persistence of traditional gender roles within
households.

We assume that non-market services (household production activities) can be substi-
tuted for by market services — but not the reverse. Suppose that x represents non-market
productivity expressed in money equivalent units (i.e., in terms of the cost of the substi-
tute market services) and y the unadjusted market productivity. Male and female market
earning rates are denoted by wM and w?, respectively. An individual’s attractiveness,

which depends on his or her contribution to a partnership, is then given by
h,G =X, + wai, G=F M. (1)

Given a population of 7 males and n females, a matching equilibrium will feature (per-
fectly) positive assortative matching (Becker, 1973) in terms of gender-specific rank posi-
tions: the male with the highest hM will match with the female with the highest hE, the
male with the second highest #™ will match with the female with the second highest hf,
and so on.

The inheritance process is modeled as follows. Each couple has two children, a daugh-
ter and a son. Inheritance of the two traits is assumed to be stochastic and to be captured
by exogenous transition probabilities. These are the same across genders, but can differ
across characteristics, reflecting both biological and institutional factors.

For simplicity, suppose that the process of inheritance is gender-segregated in the
sense that daughters only inherit characteristics from their mothers and sons from their
fathers. The level of non-market trait for a son (daughter) whose father (mother) has a

level of a trait ¢ = x, y equal to ¢’ is then

"= +e, 2)



where €, (c = x,y) are independently distributed shock terms with values {—4,0,6}
(6 > 0). Denoting with ¢ the mean level of a given trait, the probability of a positive
shock (e, =9, c =x,y) is

7T, if ¢ <g;
Tl = . 3)
n. =P, it ¢ >

with 0 < B < 1, implying 1, < 7i; the reverse being the case for negative shocks, i.e.,
the probability of a negative shock (e, = —¢) is

T, if ¢/ >¢;
nc:{ C_ . ,__ 4)
. =P, if ¢ <c.

We assume that 7. + 71, < 1, which guarantees that the stochastic process defined by (2)
is stationary.?

The above formulation assumes that the shocks €, and €, are uncorrelated. This
implies that the traits x and y will be independently distributed in the population in the
long-run. If n is large, the distribution of traits (and desirability levels) in the population

will thus be invariant through time.

2 In the above specification the inheritance process is differentiated for the two traits, with the difference
reflecting institutional factors that are left unmodeled. An analogous formulation would be one where in-
heritance is identical for the two traits, but where market productivity depends on intrinsic ability, as
represented by the x trait, as well as on educational attainment, which in turn can be limited by parental
income (e.g., because of imperfect capital markets). For example, the matching attractiveness of an off-
spring with characteristics (x”,y"”) could be written as "' = x” 4+ wz"”, where z” depends positively both
on i’ and on parental income wz’, according to the mapping z” = qy” + (1 — q)z’. Market productivity

would then be “inherited” according to the following process:

2" =qy" + (1-q)7" ()

After integrating, this gives

) ) t—j+1
z=Y (1—-q)7 ' Y e, (6)
j=1 j=—00

a process that exhibits less time variability than the underlying process y; in our model.



3 Gender and social mobility

We focus on a scenario in which each trait can take one of two levels, high (7) and low
(z),withgzyzz,fzy:7,5:7—1,ﬁx <1/2, 1, <1/2,and B = 0.

Our analys_is rests on two assumptions related to asymmetries between market and
non-market traits. The first assumption has to do with the relative importance of these
traits for men and women:

Assumption 1 w)! =y, wy =1/y, withy > 1.

This implies that the x trait has a higher weight in determining women’s desirability than
the y trait does, with the reverse being the case for men. As mentioned in the introduc-
tion, recent studies show that non-market characteristic are indeed comparatively more
important for women’s attractiveness in the matching market than they are for men. In
our model, the asymmetry derives from gender based discrimination in the labor mar-
ket: lower earnings for females imply that their market skills are not as valuable in a
partnership.

The second assumption has to do with an asymmetry in the degree of inheritability

of market and non-market traits:
Assumption 2 7T, > 71y,

This implies that the probability of transition from one level to the other is higher for the
x trait than for the y trait — in a gender-neutral fashion.

As we show below, taken together Assumptions 1 and 2 result in the prediction that
women are intergenerationally more mobile than men in terms of mating rank — and
hence household income.

Given Assumption 1, the ranking in terms of attractiveness (h) for individuals of
different types will be different for males and females. Females and males of type (X,7)
will be in the top (first) position and females and males of type (x,y) in the bottom
(fourth) position. However, for the second and third position, the rank_ing of types will
be reversed for men and women: (¥,y) type females and (x,¥) type males will occupy
the second position, while (x,¥) type females and (%,y) type males will occupy the third
position. -

The long-run distribution of traits in a large population of n individuals will then be
as follows: n/2 of all individuals will possess the high level of each of the two traits



Table 1: Matching with two traits

Ranking of couples (r) Females Males
1 X7 X7
2 yI z X, y
3 Xy Xy
4 Xy xy

and n/2 will possess the corresponding low level; moreover, as shocks are uncorrelated
across the two traits, the number of individuals for each of the four possible combina-
tions of trait levels will be n/4. Assortative matching will give rise to the following
ranking of couples (r): 1) (¥,y) females will be matched with (¥,7) males; 2) (¥,y) type
females will be matched with (x,%) males; 3) (x,¥) type females will be matched with
(%,y) type males; 4) (x,y) type females will be matched with (x,y) type males. Couples
occapying different ranks belong to different “social classes”. Note that, if we take the
comparatively lower weight on the market trait for women as implying comparatively
lower earnings for women, then the ranking in terms of household income will be the
same as the social ranking, i.e., couples belonging to a higher social class will have a
higher level of income than couples in a lower class.

In this setting, “mixing”, i.e., matching between individuals with different traits,
arises only in the two middle social classes.

Consider a couple in the first position in the social (and income) ranking. The male
offspring of this couple may remain in the same position or move to a lower social class:
(a) with probability (1 —7tx)(1 —77,), the son has traits (X,y) and remains in the first
social class; (b) with probability 77¢(1 — 77), the son has traits (x,%) and belongs to the
second social class; (c) with probability (1 — 77y)7r,, the son has traits (¥,y) and belongs
to the third social class; (d) with probability 77,77, the son has traits (x, ;) and belongs
to the fourth social class. -

Similarly, we can look at the chances of the female offspring of the same couple: (a)
with probability (1 — 77y)(1 — 7,), the daughter has traits (X,¥) and remains in the first
social class; (b) with probability 77, (1 — 77 ), the daughter has traits (¥, y) and belongs to
the second social class; (c) with probability 77, (1 — 77, ), the daughter has traits (x,v) and



belongs to the third social class; (d) with probability TTx Ty, the daughter has traits (x,v)

and belongs to the fourth social class.

Proceeding in the same way for all cases, we obtain the following gender-specific

transition probabilities, w¢[r, 7], where ' represents the income ranking of the parents

and r” the income ranking of their offspring, and G € {F, M }:

1-m)(1-7) (1-7)7, (1 -7 Ty
] 1-7)7w, (1-7)(1-T7) Tex Ty 7o (1 - 73,) -
' 7T (1 —75,) TExTTy 1-7)(1-7) (177, '

i T 7Ty (1 —-T7y) (1—7t)7y (1-7)(1—-7y) |

[ (1-T)(1-7) (-7 (1 - 70)7,y Ty
M ] (1 —T71y) (1—71)(1 —71y) T 7Ty (1 -7, L ®)

(1- 77, T, 1-7)(1-7,) md-7)
i TTL 7Ty (1—71)7Ty T (1 —71y) (1-7)(1—T7y) |

It is straightforward to verify that, if the market trait is intergenerationally more persis-
tent than the non-market trait (77, > 77,), daughters will be more likely to jump up or
down in the social ranking compared to their brothers. Given the discreteness of the
model, the difference is only in the “intermediate” jumps. In the example considered
above, the daughter of a couple belonging to the first social class is more likely to jump
down by two rank positions as compared to her brother (while the probability of a jump
to the lowest social class is the same).

The mean correlation between the household income rank of a couple and that of an
offspring of gender G is obtained as

CovC(r',r") Y X G, "' v /4 — u(r)?
o2(r) Yy r2/4—p(r)? '

G=FM, 9)
where Cov®(r/,7"") denotes the covariance between the matching rank of a parent and
that of her offspring for gender G, ?(r) is the variance of the rank, and u(r) is mean
rank.

The mechanism described above generates gender differences in intergenerational
social mobility via the matching process, even if the inheritance process itself is the same
for both genders: women are more likely to “marry up” (and “down”) compared to men.

In the model, individuals are paired into couples that belong to different social classes,



depending on their market and non-market traits. Some of these individual characteris-
tics are unobservable in the data. Nevertheless, as noted above, the model predicts a pos-
itive correlation between traits within the population, which implies that, even when fo-
cusing on observables —i.e., household income rather than social classes — women will be
observed to be more mobile. To compare intergenerational income correlations for males
and females, we can then examine the difference Cov’ (', #") /2 (r) — CovM(+,r"") /o2 (r),
obtaining the following result:

Result1 Under Assumptions 1 and 2, intergenerational mobility in household income is

greater for females than it is for males.

Proor: The sign of the difference depends on the sign of the expression Y., ¥ (7" [/, 7] —

™M, " ])r’ r'. After simplification, we obtain

) » (NF[V’, ") — My, r”]) 't = 6(T, — Tx). (10)
r/ r//
If T, > 7, (Assumption 2), then this expression is negative, implying a higher degree of inter-

generational income mobility for females than for males. L

This result provides a theoretical rationale for the aforementioned observed gender
differential in social mobility.

An immediate implication of Result 1 is that a decrease in the degree of persistence of
y —as may result from institutional changes that promote earnings mobility (e.g., reforms
aimed at alleviating credit constraints) — increases mobility for men more than it does for

women:

Result 2 A switch from a scenario where Assumptions 1 and 2 are both satisfied to one where

—/
Tty

does for women.

= Tty — holding 7Tty constant — raises intergenerational income mobility for men more than it

Proor: The mapping between household matching rank, r, and household income is

m(1) =2wy, m(2)= wﬁ’lﬁ—i— wﬁl, m(3) = wyl—k wﬁﬁ, m(4) = 2wy.



Expression (9), after replacing the rankings r’ and r”” with actual household market income levels,

m(r") and m(r""), can be used to express intergenerational correlations with respect to income:

CovC(m(r'),m(r")) _ Ly Ly nClr, v lm(rym (") /4 — p(m)?
o2(m) y,m(r)?/4— p(m)? ’

G=F, M. (11)

For 7T/, =

y = Ttx, the corresponding expressions are the same for both genders and equal to

Cov® (m(r), (")) _ Ty Ko [, (Y1) /4 — (m? W
o?(m) B Xy m(r)?/4 — p(m)? '
where
(1-Tx)? Tx(1—T7x) Tox(1— 7o) (NX)Z
Ef,/ I 7Tx<1 - 7TX) (1 - 7Tx)2 (ﬁx)2 (1 — 7Tx)
[, r"] (1= 72) (ﬁx)z (1-7)2 7(1—7) (13)
() T(1-T) m(1-7) (1-7)?

The differences in correlations between the two scenarios for each gender can then be written

(after simplification) as

Cov® (m(r'),m(r"))  Cov' (m(r'),m(+"))  _  _ 2(wF)? |
Aw T gy <0
Cov" (m(r"), m(r")) B CovM(m(r'),m(r")) - z(w—w
o%(m) 2wy T gy < ®

For wy > w§ (Assumption 1), the change for men is greater (in absolute value) than the corre-

sponding change for women. L

M F
y y’

reduce intergenerational mobility for both men and women. To see this, compare a sce-

A second implication is that a reduction in the gender earnings gap, w," — w;,, will

. M E M E o~ .. . e . P .
nario where w,” > 1> w,, and (wy + wy) /2 = w — giving rise to “mixing” of types in

the middle two social positions — with one where mean earnings are also w but where

y = w§ = w. In the latter scenario, if w > 1 the market trait always dominates the

non-market trait, and so the ranking of (x,7) type individuals will be higher than that

w

of (x,7) type individuals for both genders; if w < 1, the reverse will be true. In either case

no “mixing” will occur:



Result 3 In the absence of gender discrimination in the labor market (wM = wk

v y ), matching

will lead to perfect homogamy.

If w > 1, since the market trait dominates the non-market trait, households in the
second position of the social ranking always have a higher income than those in the
third social position, irrespectively of whether or not a gender earnings gap is present
and mixing occurs. However, the income gap between households in the second and
third positions of the overall rank is smaller when a gender earnings gap is present and
mixing occurs than under equal earning rates and perfect homogamy. Given that tran-
sition probabilities for males remain the same in both scenarios, this implies a smaller
Cov® (m(r'),m(r'")) /o?(m) for males as well as for females in the latter scenario in com-
parison with the former. The same is true for w < 1 — in this case, households in the
second position have a lower income than those in the third position, but since income
rank is everywhere decreasing with social rank, the same conclusion applies - i.e., in-

come mobility is reduced for both females and males.

Result4 A switch from a scenario where Assumptions 1 and 2 are both satisfied to one where

M F

Wy y

= wy, results in lower intergenerational income mobility for both genders.

PrOOF: Assume w > 1. The mapping between household matching rank, r, and household

income under mixing and wy > wﬁ, and the resulting mean intergenerational correlations in
household income for women and men, are as derived in the proof of Result 2. For wfjw = wﬁ

(and no mixing), the corresponding mapping between mating rank and household income is
mn (1) = my(2) = 2w7, my(3) = mn(4) = 2w7y.

Transition probabilities in this case are the same for both genders and equal to the transition

probabilities 77M[r/, '] that apply to males under mixing. The mean intergenerational correlation

in household income (the same for both genders) is then

Cov™ (mn(r"), my(r")) Y G, v my (" ymn(r") /4 — y(mN)z'

o2(my) Y, (1274 — (g2 (16)

The differences in correlations between the two scenarios for each gender can then be written

(after simplification) as

Nym(r") 2(wy')?

() 2my ) e (o

> 0; 17)

CovN (mn(r"), my(r"))  Cov' (m(
2



Cov™ (mn (1), mn (")) CovM(m(r"), m(r")) 2(wy)?

A Em) T ey e

> 0. (18)

Proceeding in the same way for the case w < 1, we arrive at the same conclusion. So, a reduction
in the earnings gap that induces homogamy lowers intergenerational income mobility for both

genders. 0

These results suggests that labor market reforms that have led to a narrowing of gen-
der wage gaps may be one of the reasons behind the increased educational homogamy
observed in recent decades; and that, by tightening the link between the social and eco-
nomic status of parents and their offspring, such policies could paradoxically make soci-
ety more unequal.
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