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abstract

It is often believed that spouses’ wages are positively related even when
other traits such as age and education are controlled. This is mainly
based on the observation of two-earner couples. This paper uses the stan-
dard sample selection technique to correct for the sample censoring and
to compute potential wages for nonworking women. Using data from Tai-
wan, it is found that after accounting for sample censoring and cross-pro-
ductivity effects, there is weak evidence that the partial correlation be-
tween spouses’ wages can be negative. This lends first weak but direct
support for Becker’s prediction of negative assortative mating on spouses’
wages.

I. Introduction

Emphasizing the gains to marriage from specialization in household
and market activities, Becker (1973) shows a negative assortative mating on spouses’
wages. This surprising prediction, however, has received little empirical support.
Even controlling for education and age, the partial correlations of spouses’ wages
are typically positive.1 As pointed out in Becker (1973), however, these correlations
do not provide a good test of the prediction because they are based on samples in
which both spouses work. Becker argued that since a woman is more likely to work
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1. See Becker (1973, 1991)and Lam (1988) for discussions of empirical correlations of spouses’ wages.
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when her wage rate is high relative to her husband’s, a positive correlation for wages
of the censored sample of two-earner couples is consistent with a negative correlation
of potential wages in the full sample of all couples.

The persistent lack of empirical support for Becker’s prediction also has led Lam
(1988) to extend Becker’s model to include household public goods. Lam shows
that the fact that public goods are jointly consumed generates a tendency for positive
assortative mating on wages since there are gains to spouses with similar demands
for public goods. Lam (1988) discusses a number of additional factors that may
affect spouses’ observed wage correlations.2

The lack of empirical support for Becker’s prediction should not be taken as a
big surprise because he makes it clear that the prediction is obtained under a number
of simplifying assumptions (Becker 1973, 1974). For example, Becker emphasizes
that the predicted negative correlation is conditional on holding constant other traits.
It is, of course, very difficult to hold constant other traits in empirical work. More-
over, he points out that the most questioned assumption may be that any division
of output between mates is feasible. Some of the output may not be divisible and may
even constitute a ‘‘public’’ or ‘‘family commodity.’’ In particular, Becker argues that
love and caring can convert the whole output into family commodities. With caring,
it is shown that there would tend to be positive mating on wages (Becker 1974).

This paper attempts to estimate partial correlations of spouses’ wages by taking
into account nonparticipation by some wives in the labor market using data from
Taiwan. The wages of nonworking wives are imputed from a wage equation using
the working wives sample but controlling for sample censoring. Using U.S. data,
Smith (1979) made a similar investigation and found that controlling for sample
censoring lowers the estimated correlation in wage residuals from 0.098 to 0.035
for white couples. His results give partial support to Becker’s prediction, although
they fail to produce a negative partial correlation of wages in the full sample. It
seems that no published studies have ever found a negative partial correlation of
spouse wages.3 Although our results are still quite weak, we will be able to provide
what is probably the first negative partial correlation of wages.

The traditional Chinese marriage system was organized and directed by the paren-
tal generation. Over the last five or six decades, however, Taiwan has experienced a
dramatic revolution in intimate relations (Thornton et al. 1994). Traditional arranged
marriages and the introduction of husbands and wives to one another by the older
generation have both largely ended; young people are now directly involved in mate
selection, and dating has become a common feature of the process. Nevertheless,
the marriage system in Taiwan has not become a simple love match system, certainly
not by the standards of contemporary Western societies. The older generation still
retains a considerable involvement in the choice of a spouse. Using data from a 1986
island-wide survey covering birth cohorts from 1935–39 to 1960–64, Thornton et

2. These additional factors include investments in human capital (including returns to labor market experi-
ence), geographical variation in wages, and so on. Household public goods and their implications for
marriage outcomes have also been analyzed by others in a bargaining framework. For example, Manser
and Brown (1980) consider marriage and household decision-making and point out that Becker’s (1974)
work implicitly assumes a particular bargaining rule.
3. Note, however, that Becker (1973) mentions a negative correlation of 0.25 by referring to an unpublished
estimate by Gregg Lewis.
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al. (1994) report that most Taiwanese brides dated only with parental consent and
most dated only their husbands.

Parental involvement in children’s marriage should not weaken Becker’s marriage
theory. Because, parents tend to employ traditional marriage arrangements that are
often motivated by economic considerations, their involvement should reduce the
importance of emotional factors (associated with young adults) and increase the im-
portance of economic factors in mate selection. Hence, if anything, parental involve-
ment should strengthen the predictive power of assortative mating on wages. How-
ever, it is clear that our empirical analysis should try to take into account changing
marriage systems over time.

II. The Estimation Procedure and Data

To obtain an estimate of the partial correlation between spouses’
wages while controlling for spouses’ other traits, consider the following equation

(1) Wageh � α0 � α1 Wagew � α2 Ageh

� α3 Agew � α4 Educationh � α5 Educationw

� α6 Bride Priceh � α7 Dowryw � ε,

where subscripts h and w represent husbands and wives respectively. Other traits
on the right hand side (RHS) are included in an attempt to hold constant other traits
available in the data. Bride price and dowry are entered as regressors since they
may also be relevant traits in a match involving multiple traits. As discussed in the
introduction, marriage systems have been moving from arranged marriage to a more
Western style. The age variables on the RHS can partially account for possible cohort
effects. To estimate Equation 1 we need to circumvent the standard problem that
the market wage rate is not observed for nonworking wives. We do this by first
estimating a probit equation over the full sample of wives, relating the probability
of labor force participation on a set of variables that might affect it: age and its
quadratic, education, nonwife income, residence, the presence of young children,
and education of the wife’s father and mother.4 The computed inverse Mills’ ratio,
λ, from the probit is then entered into a second-round equation describing the loga-
rithm of wages for the sample of working wives.5 The estimated coefficients from
this equation are then used to compute potential wages for nonworking wives. The
predicted wages for working wives, and for husbands obtained from a similar wage
equation are used in estimating Equation 1. Thus, the resulting coefficient, α1, in

4. Nonwife income and the presence of young children are standard instruments used in the probit regres-
sion (see Mroz 1987). Education of the wife’s father and mother reflects the woman’s background that
may shape her tastes toward work and thus affect her reservation wages.
5. Other variables entering the wage equation include age and its quadratic, education, and residence. We
use the econometric software LIMDEP in estimating sample-selection models so correct standard errors
for estimated coefficients (Lee 1982) are automatically obtained for the second-round equation.
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Equation 1 estimates the partial correlation between spouses’ predicted, rather than
actual, wages.6

It is interesting to compare the estimate of partial correlations from the above
procedure with estimates from other procedures that do not control for spouses’ other
traits or sample censoring. To see clearly how the estimates change while controlling
for spouses’ other traits or sample censoring, we will present these estimates sepa-
rately.

Although sometimes scholars point out that all spouses’ traits are endogenous
variables in an equation like Equation 1, one can do little to tackle the endogeneity
problem, due to the lack of truly exogenous variables as instruments. We thus caution
that the estimated coefficients for Equation 1 should be taken as partial correlations
without formal causal or structural interpretations. In this connection, one arguable
variable in the probit equation is the presence of young children, which may well
be endogenous to the mating decision. Consequently, we estimate Equation 1 with
and without the young children dummy in the probit equation separately.

This study uses data from the 1989 Taiwan Women and Family Survey, an island-
wide probability survey of women aged 25–60 years of different marital statuses
and from all geographical locations.7 Included in the survey are 3,803 women, of
whom 3,441 are currently married.8 These female respondents provide socioeco-
nomic information for their parents, themselves, and their husbands and children.
Our analysis is restricted to once-married female respondents with spouses present.
After deleting observations with missing variables, the sample size is 1,549. We
examined possible reasons for missing observations, but could not find any system-
atic patterns. Of the 1,549 wives, 1,007 worked in the market in the survey month,
implying a reasonably high participation rate of 65 percent. Only 628 of the 1,549
women reported information on bride price and dowry (mean values � 871.01 and
1,233.8 in 1986 new Taiwan dollars) Table 1 reports means and standard deviations
of all variables (except bride price and dowry) for different samples.

III. The Empirical Results

The probit estimates are reported in Appendix Table A1. Consistent
with the literature, the presence of young children and a higher nonwife income
lower the probability that a randomly selected woman works. Women with more
education are more likely to work. Somewhat surprisingly, Taiwanese women in
urban areas are less likely to work. It is interesting to note that the probability of a
woman’s participation in the labor market is positively (negatively) related to her
mother’s (father’s) education, although none of the coefficients is statistically sig-
nificant at any conventional levels. Wage rate regressions are reported in Appendix

6. Note that Smith (1979) computes the correlation between spouses’ residuals wage. Much as in Becker
(1973, 1991), we compute the correlation with other traits held constant.
7. This survey was designed by William L. Parish and Robert J. Willis of the University of the Chicago
and conducted in March 1989 as a collaborative project between NORC and the National Taiwan Univer-
sity. Parish and Willis (1993) used the same data and provided more background information. Zhang (1995)
and Zhang and Chan (1999) also used the same data.
8. Marriage includes both formal marriage and cohabitation.
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Table A2. The coefficients of the inverse Mills’ ratio are statistically significant,
implying the presence of sample censoring.

Table 2 reports estimates for Equation 1 and its variants using different samples.
Using the censored sample of two-earner couples, the simple regression coefficient
between spouses’ wages is 1.0269. Even controlling for age and education, the partial
regression coefficient remains as high as 0.9370. Relying on these estimates would
lead to strong rejection of Becker’s prediction on assortative mating by spouses’
wages.

Moving to the center part of Table 2, we see that correcting for sample censoring
changes the estimates dramatically. Using the full sample, the simple regression
coefficient is only 0.0206 (children dummy not in probit) or 0.0960 (children dummy
in probit). Controlling for age and education, the partial regression coefficient is
even smaller (0.0037). In the case of not including children dummy in probit, the
partial regression coefficient is even negative (�0.0004). Controlling for bride price
and dowry reduces the partial regression coefficient further from 0.0037 to 1.209 �
10�5 if children dummy was in probit, and from �0.0004 to �0.0023 if children
dummy was not in probit.

Notice that the estimated coefficient for husband’s age is all negative. This may
be due to the cohort effect since older cohort may have been paid less than the
younger cohort. To check whether this is the case and to see how robust the partial
correlations for wages are, we repeated the whole procedure for the sample of all
couples with husbands not older than 40 years of age. The resulting estimates for
Equation 1 are reported in the last six columns of Table 2. Note that the coefficient for
husband’s age is now all positive as expected. The earlier results on partial regression
coefficients between spouses’ wages continue to hold. If children dummy was in-
cluded in probit, the partial coefficient becomes negative after controlling for age,
education, and marriage transfers. If children dummy was not included in probit,
the partial coefficient becomes negative once age and education are controlled, as
in the full sample.

It is interesting to see that the partial correlation for wages becomes more nega-
tive for the younger cohort (that is, husbands not older than 40 years of age) than
for the whole sample that includes older cohorts. To the extent that old cohorts
involved more traditional marriages, one would expect a less negative partial correla-
tion in the younger cohort. In fact, the finding goes in the other direction suggesting
the existence of other factors. Indeed, Becker has emphasized the importance of
holding constant nonmarket attributes, and a simple equation like Equation 1 cannot
control for many nonmarket attributes. The whole sample is certainly less homoge-
neous than the younger cohort sample. For example, technology for household pro-
duction has changed over time, and mating criteria may also have changed. Hence,
working with a smaller but more homogeneous sample enables a better control for
unobserved attributes that affect mating and, thus, a better estimated partial correla-
tion.

Note that once sample censoring is corrected, the partial regression coefficients
between spouses’ wages are normally not statistically significant. Only in the case
of using the younger generation sample without including the children dummy
in probit, are the partial regression coefficients negative and marginally signifi-
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cant. Hence, while the results provide some evidence of a negative partial correla-
tion between wages, the evidence is not very strong. Nevertheless, we find little
support for the common belief in a positive partial correlation between spouses’
wages.

The coefficients of bride price are all negative and those of dowry are all positive
(though the coefficients are not statistically significant). A negative partial correlation
between husbands’ wages and bride price suggests that a more productive man may
need to offer less bride price. Similarly, a positive partial correlation between hus-
bands’ wages and dowry suggests that a woman (or her parents) would offer a higher
dowry to a more productive man.

IV. Cross-productivity Effects

Some evidence suggests that wives’ education increases husbands’
market productivity. Benham (1974) finds that labor-market benefits to men are posi-
tively associated with their marrying well-educated women. This cross-productivity
effect can be interpreted as human capital accumulation within marriage.9 Kenny’s
(1983) empirical results also support the hypothesis that married men have higher
wage rates than unmarried men because marriage facilitates the financing of human
capital accumulation. We find no reported effect, however, of husbands’ education
on wives’ labor-market productivity. If husbands’ wages are raised from marrying
more educated wives but wives’ wages are not increased or even reduced by mar-
rying more educated husbands, we would expect a negative correlation between
spouses’ post-marriage observed wages. It is thus important to examine whether the
negative correlation found in Section III continues to exist after within-marriage
cross-effects on wages are taken into account.

To do this, we use the following procedure. Spouse’s education is included as an
additional regressor in the wage equations for men and women. We deduct the effect
of spouse’s education when we use estimates from the wage equations to impute
wages for each individual. The imputed wages net of the cross-effect are used in
Equation 1.

In results not reported here, we find that, consistent with the literature, wives’
education has a positive and (statistically) significant coefficient in the husbands’
wages equation. In the wives’ wages equation, the coefficient of husbands’ education
is also positive but is not precisely measured (t-ratio less than 0.5). These findings
suggest an intra-marriage cross-effect from wives to husbands but not the other way
around.

Using imputed wages net of the cross-effects, the results are reported in Table 3.
(We only estimated the four equations that gave a negative partial correlation and did
not have young children in probit, reported in Table 2.) While the wage coefficient in
Column 1 becomes positive now, the wage coefficients in other three columns remain
to be negative. It is not surprising to see that the wage coefficient in Column 1 is

9. Becker (1973) offers an alternative interpretation along lines of his theory of sorting. He argues that
wife’s education can be viewed as a proxy for traits affecting her nonmarket productivity so that women
with higher nonmarket productivity marry men with higher earning power.
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Table 3
Assortative Mating on Wages Net of Cross-productivity Effects

Right-hand-side Sample of Couples with
variable Full Sample Husbands’ Age � 40

Wagew 0.0011 �0.0011 �0.0031 �0.0061
(0.659) (0.427) (1.424) (1.667)

Ageh �0.0072 �0.0013 0.0223 0.0211
(7.147) (0.700) (9.853) (5.533)

Agew 0.0063 0.0025 �0.0017 �0.0021
(5.258) (1.233) (0.743) (0.545)

Educationh 0.0387 0.0422 0.0009 0.0034
(23.54) (16.23) (0.424) (0.889)

Educationw 0.0090 0.0075 0.0080 0.0053
(5.202) (2.759) (3.594) (1.367)

Bride price — �1.236�10�5 — �1.027�10�5

(1.303) (0.955)
Dowry — 4.723�10�6 — 2.151�10�6

(1.111) (0.450)
Constant 3.6395 3.5108 3.3219 3.3627

(110.4) (63.87) (54.66) (32.20)
R2 0.5343 0.5151 0.1983 0.1761
N 1549 628 807 310

Note: Absolute values of t-ratios are in parentheses beneath the estimated coefficients.

now positive after the cross-effect adjustment, given the small magnitude (�0.0004)
of its counterpart in Table 2. The magnitude of the three negative coefficients is
slightly smaller than that of their counterparts in Table 2. These results show that
the negative assortative mating on wages found in Section III remains even after
controlling for the intra-marriage cross-productivity effect.

V. Conclusion

Most people believe that spouses’ wages are positively related even
when other traits such as age and education are controlled. This is mainly based on
the observation of two-earner couples. This paper uses the standard sample selection
technique to correct for the sample censoring and to compute potential wages for
nonworking women. Using data from Taiwan, after accounting for sample censoring
and cross-productivity effects, we find weak evidence that the partial correlation
between spouses’ wages can be negative. This lends weak support for Becker’s pre-
diction of negative assortative mating on spouses’ wages and for Becker’s conjecture
that positive partial correlation based on two-earner couples is consistent with a
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negative partial correlation over all couples. The presence of the cross-productivity
effect resulting from wives’ education to husbands’ wages is consistent with the
literature, and does not vitiate against negative assortative mating on spouses’ wages.

It is worth noting that the above conclusion should not be generalized to any data.
There are many factors, such as love and caring within marriage or prior-marriage
human capital investment emphasized in Becker (1985) and household public goods
emphasized in Lam (1988), that may affect spouses’ wage correlations in different
directions. Becker’s prediction can only be clearly verified in situations in which the
specialization effect is sufficiently strong relative to other factors. Indeed, parental
involvement in children’s mate selection may have reduced the importance of such
other offsetting factors as love and caring, and may thus have contributed to the
observed possible negative correlation of wages in the present paper. Future explora-
tion of how to sort out different forces affecting observed wage correlations appears
to be warranted.

Table A1
Probit Estimates

Sample of Couples with
Variable Full Sample Husbands’ Age � 40

Age 0.1578 0.2193 �0.0103 �0.0394
(3.765) (5.708) (0.046) (0.178)

Age2 �0.0020 �0.0026 0.0004 0.0011
(3.994) (5.548) (0.113) (0.328)

Education 0.0411 0.0343 0.0616 0.0502
(3.626) (3.075) (3.619) (3.024)

Nonwife income �7.729�10�6 �7.895�10�6 �4.871�10�6 �4.995�10�6

(3.124) (3.197) (1.485) (1.540)
City �0.2597 �0.2574 �0.1915 �0.1926

(3.607) (3.587) (1.975) (1.995)
Presence of preschool �0.3497 — �0.3596 —

children (3.732) (3.268)
Father’s education �0.0109 �0.0116 �0.0014 �0.0019

(0.967) (1.033) (0.095) (0.129)
Mother’s education 0.0121 0.0126 0.0112 0.0120

(0.906) (0.946) (0.641) (0.688)
Constant 2.4988 �3.9908 0.0387 0.0861

(2.864) (5.165) (0.011) (0.024)
Chi-squared 69.17 55.16 31.03 20.23
N (working wives) 1,007 495
N (nonworking wives) 542 312

Note: Absolute values of t-ratios are in parentheses beneath the estimated coefficients.



Zhang and Liu 109
T

ab
le

A
2

E
st

im
at

es
of

L
og

W
ag

e
R

at
e

E
qu

at
io

ns
fo

r
H

us
ba

nd
s

an
d

W
iv

es

W
iv

es

Fu
ll

Sa
m

pl
e

H
us

ba
nd

s’
A

ge
�

40

Pr
es

en
ce

Pr
es

en
ce

H
us

ba
nd

s
Pr

es
en

ce
of

of
Y

ou
ng

Pr
es

en
ce

of
Y

ou
ng

Y
ou

ng
C

hi
ld

re
n

of
Y

ou
ng

C
hi

ld
re

n
H

us
ba

nd
s’

C
hi

ld
re

n
N

ot
in

C
hi

ld
re

n
N

ot
in

Fu
ll

Sa
m

pl
e

A
ge

�
40

in
Pr

ob
it

Pr
ob

it
in

Pr
ob

it
Pr

ob
it

A
ge

0.
06

78
0.

16
85

0.
36

12
0.

60
25

0.
01

84
�

0.
04

33
(1

.0
48

)
(0

.3
52

)
(3

.8
01

)
(3

.4
19

)
(0

.0
81

)
(0

.1
90

)
A

ge
2

�
9.

27
8�

10
�

4
�

2.
28

9�
10

�
3

�
4.

47
4�

10
�

3
�

7.
19

3�
10

�
3

2.
26

2�
10

�
4

1.
81

5�
10

�
3

(1
.3

07
)

(0
.3

27
)

(2
.9

91
)

(3
.5

03
)

(0
.1

13
)

(0
.3

28
)

E
du

ca
tio

n
0.

09
50

0.
05

62
0.

12
09

0.
14

66
0.

12
80

0.
19

17
(3

.1
55

)
(2

.0
23

)
(4

.8
75

)
(5

.2
51

)
(4

.6
17

)
(4

.1
03

)
C

ity
0.

43
21

0.
37

15
�

0.
16

54
�

0.
46

63
0.

02
76

�
0.

22
31

(2
.8

90
)

(1
.8

98
)

(1
.4

51
)

(2
.4

94
)

(0
.2

42
)

(1
.4

87
)

In
ve

rs
e

—
—

1.
74

75
3.

85
68

0.
77

89
3.

12
76

M
ill

s’
R

at
io

(2
.6

59
)

(3
.6

15
)

(1
.5

83
)

(3
.0

09
)

C
on

st
an

t
2.

52
31

1.
15

46
�

3.
70

56
�

9.
83

51
2.

74
35

1.
10

90
(1

.7
27

)
(0

.1
42

)
(2

.1
61

)
(2

.4
05

)
(0

.7
37

)
(0

.2
96

)
R

2
0.

03
92

0.
01

33
0.

13
49

0.
15

01
0.

12
93

0.
14

07
N

1,
54

9
80

7
1,

00
7

49
5

N
ot

e:
A

bs
ol

ut
e

va
lu

es
of

t-
ra

tio
s

ar
e

in
pa

re
nt

he
se

s
be

ne
at

h
th

e
es

tim
at

ed
co

ef
fic

ie
nt

s.
W

ag
e

ra
te

s
w

er
e

de
ri

ve
d

fr
om

di
vi

di
ng

w
ee

kl
y

ea
rn

in
gs

by
da

ys
an

d
ho

ur
s

w
or

ke
d.



110 The Journal of Human Resources

References

Becker, Gary S. 1973. ‘‘A Theory of Marriage: Part I.’’ Journal of Political Economy
81(4):813-46.

———. 1974. ‘‘A Theory of Marriage: Part II.’’ Journal of Political Economy 82(2):S11-
S26.

———. 1985. ‘‘Human Capital, Effort, and the Sexual Division of Labor.’’ Journal of La-
bor Economics 3(1):33-58.

———. 1991. A Treatise on the Family. Enlarged edition, Cambridge: Harvard University
Press.

Benham, Lee. 1974. ‘‘Benefits of Women’s Education Within Marriage.’’ Journal of Politi-
cal Economy 82(2):S57-71.

Kenny, Lawrence W. 1983. ‘‘The Accumulation of Human Capital During Marriage by
Males.’’ Economic Inquiry 21(2):223-31.

Lam, David. 1988. ‘‘Assortative Mating with Household Public Goods.’’ Journal of Hu-
man Resources 23(4):462-87.

Lee, Lung-fei. 1982. ‘‘Some Approaches to the Correction of Selectivity Bias.’’ Review of
Economic Studies 49(3):355-72.

Manser, Marilyn, and Murray Brown. 1980. ‘‘Marriage and Household Decision-Making:
A Bargaining Analysis.’’ International Economic Review 21(l):31-44.

Mroz, Thomas A. 1987. ‘‘The Sensitivity of an Empirical Model of Married Women’s
Hours of Work to Economic and Statistical Assumptions.’’ Econometrica 55(4):765-99.

Parish, William L., and Robert J. Willis. 1993. ‘‘Daughters, Education, and Family Bud-
gets: Taiwan Experiences.’’ Journal of Human Resources 28(4):863-98.

Smith, James P. 1979. ‘‘The Distribution of Family Earnings.’’ Journal of Political Econ-
omy 87(5):163-92.

Thornton, Arland, Ming-Cheng Chang, and Hui-Sheng Lin. 1994. ‘‘From Arranged Mar-
riage toward Love Match.’’ In Social Change and the Family in Taiwan, ed. Thornton,
Arland and Hui-Sheng Lin, 148-77. Chicago and London: Chicago University Press.

Zhang, Junsen. 1995. ‘‘Do Men with Higher Wages Marry Earlier or Later?’’ Economics
Letters 49(2):193-96.

Zhang, Junsen, and William Chan. 1999. ‘‘Dowry and Wife’s Welfare: A Theoretical and
Empirical Analysis.’’ Journal of Political Economy 107(4):786-808.


