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Appendix A: Details of the Life-Cycle Model 

Our model is based on Eckstein, Keane and Lifshitz (2019). The main text describes 

how we extend that model to: (1) incorporate a broader definition of parental background, to 

include not just parent education but also marital status and immigration status, (2) to allow 

labor and marriage market opportunities to vary by gender, cohort and race/ethnicity, (3) to 

allow tastes for marriage to depend on parents’ marital status, and (4) to include welfare 

participation as a choice and allow welfare rules to vary over time. Here we describe the overall 

structure of the model, that is very close to that in EKL. 

A1. Overview 

Agents enter the model at age 17 as single individuals in school. Both men and women 

make annual private decisions about school continuation and work. In addition, women make 

annual decisions about fertility, and single mothers decide whether to participate in a welfare 

program (if eligible). We assume only single people can attend school.1 Retirement is enforced 

at age T=65, at which point agents receive a terminal value function. The men and women in 

the model also interact in a marriage market, so they can choose to form (and later dissolve) 

couples. Once a couple is formed, decisions about labor supply and fertility are made jointly.  

To make marriage decisions, individuals compare the values of the married and single 

states. We first describe the problem of single individuals, followed by the problem of married 

couples. We are then in a position to explain how we model the marriage market.  
 
A2. The Decisions of Single Households 

First we describe the optimization problems of single (i.e., unmarried) women and men. 

Let t denote the annual time period, and let j = f, m denote gender.  

A.2.1. Income and Consumption of Singles  

The gross income of a single man is simply 𝐺𝐺𝐺𝐺𝑡𝑡𝑚𝑚 = 𝑤𝑤𝑡𝑡
𝑚𝑚ℎ𝑡𝑡𝑚𝑚, where 𝑤𝑤𝑡𝑡

𝑚𝑚 denotes his 

annual wage rate and ℎ𝑡𝑡𝑚𝑚 ∈ {1, 0.5, 0} indicates whether he works full-time, part-time or not at 

all. The gross income of a single woman is:  
 
(A1)     𝐺𝐺𝐺𝐺𝑡𝑡

𝑓𝑓 = 𝑤𝑤𝑡𝑡
𝑓𝑓ℎ𝑡𝑡

𝑓𝑓 + 𝑤𝑤𝑤𝑤�𝑁𝑁𝑡𝑡,𝑤𝑤𝑡𝑡
𝑓𝑓ℎ𝑡𝑡

𝑓𝑓 ,𝐺𝐺𝑡𝑡� ∙ 𝑔𝑔𝑡𝑡 + 𝐶𝐶𝐶𝐶𝑡𝑡 ∙ 𝑎𝑎𝑡𝑡 ∙ 𝐼𝐼[𝑁𝑁𝑡𝑡 > 0] 
 

The second term in (A2) captures welfare benefits. 𝑔𝑔𝑡𝑡 is a 1/0 indicator for the decision 

to go on welfare. 𝑤𝑤𝑤𝑤�𝑁𝑁𝑡𝑡,𝑤𝑤𝑡𝑡
𝑗𝑗ℎ𝑡𝑡

𝑗𝑗 ,𝐺𝐺𝑡𝑡� denotes the benefit level to which a single mother with 𝑁𝑁𝑡𝑡 

children and income 𝑤𝑤𝑡𝑡
𝑓𝑓ℎ𝑡𝑡

𝑓𝑓 is eligible. The state variable Gt is number of years the woman has 

received benefits in the post-1996 period. We include this to capture time limits on eligibility.  

 
1 School attendance by married people is rare. We rule out school attendance after age 30 for the same reason. 
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The third term in (A1) is child support CS a single woman with children may receive. 

𝑎𝑎𝑡𝑡 is a 1/0 indicator for receiving child support, which occurs with probability 𝑃𝑃(𝑎𝑎𝑡𝑡 = 1), 

which is a free parameter that we estimate.2 We let 𝐶𝐶𝐶𝐶𝑡𝑡 = exp (𝜀𝜀𝑡𝑡𝑎𝑎) where 𝜀𝜀𝑡𝑡𝑎𝑎~𝑁𝑁(𝜇𝜇𝑎𝑎 ,𝜎𝜎𝜀𝜀𝑎𝑎).  

The net income of a single person is given by:  
(A2)      𝑌𝑌𝑡𝑡

𝑗𝑗 = 𝐺𝐺𝑌𝑌𝑡𝑡
𝑗𝑗 −  𝜏𝜏𝑡𝑡𝑆𝑆�𝑤𝑤𝑡𝑡

𝑗𝑗ℎ𝑡𝑡
𝑗𝑗 ,𝑁𝑁𝑡𝑡�     𝑗𝑗 = 𝑓𝑓,𝑚𝑚 

 
where 𝜏𝜏𝑡𝑡𝑆𝑆�𝑤𝑤𝑡𝑡

𝑗𝑗ℎ𝑡𝑡
𝑗𝑗 ,𝑁𝑁𝑡𝑡� is the time t tax function for single individuals calculated using the tax 

rules described in the Appendix C. Thus, the budget constraint for a single person is simply: 
 
(A3)  𝐶𝐶𝑡𝑡

𝑗𝑗 = (1 − 𝜅𝜅(𝑁𝑁𝑡𝑡))𝑌𝑌𝑡𝑡
𝑗𝑗 

 
where 𝜅𝜅(𝑁𝑁𝑡𝑡) is the cost of children which we specify as a fraction of income.3 Note that both 

single men and women may have children (Nt > 0). These may be children from a previous 

marriage or, in the case of single women, children born outside of marriage. 

A2.2. Utility of a Single Woman 

The per-period utility function of a single female is given by:  
 
(A4) 𝑈𝑈𝑡𝑡

𝑓𝑓�𝛺𝛺𝑓𝑓𝑓𝑓� = �1
𝛼𝛼

(𝐶𝐶𝑡𝑡)𝛼𝛼 + 𝐿𝐿𝑗𝑗(𝑙𝑙𝑡𝑡) −Ψ𝑔𝑔𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 + 𝐴𝐴𝑓𝑓𝑠𝑠𝑄𝑄(𝑙𝑙𝑡𝑡, 0,𝑌𝑌𝑡𝑡,𝑁𝑁𝑡𝑡)� (1 − 𝑠𝑠𝑡𝑡) + 𝑈𝑈𝑓𝑓𝑓𝑓𝑆𝑆 𝑠𝑠𝑡𝑡 
 
If a woman is a worker who has left school her utility depends on consumption, leisure, welfare 

participation, pregnancy and children via the term 1
𝛼𝛼

(𝐶𝐶𝑡𝑡)𝛼𝛼 + 𝐿𝐿𝑗𝑗(𝑙𝑙𝑡𝑡) −Ψ𝑔𝑔𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 + 𝐴𝐴𝑓𝑓𝑠𝑠𝑄𝑄(∙).  

In contrast, if she is in school (st = 1) she simply gets the utility from attending school 𝑈𝑈𝑓𝑓𝑓𝑓𝑆𝑆  that 

we defined in the main text in equation (1).    

The asymmetry in how we treat students vs. workers is motivated by the fact that we 

cannot measure leisure time for students in a way comparable to that for workers,4 as well as a 

desire to avoid modelling how consumption is financed by students.5 Hence, consistent with 

prior work like Keane and Wolpin (1997), we simply define a “utility while in school” variable. 

The first term 1
𝛼𝛼

(𝐶𝐶𝑡𝑡)𝛼𝛼 in utility for workers is a CRRA in consumption with curvature 

parameter α. The second term, 𝐿𝐿𝑗𝑗(𝑙𝑙𝑡𝑡), captures the value of leisure and home production. The 

third term Ψ is a disutility of welfare participation. The fourth term captures the utility (or dis-

utility) from a pregnancy (pt = 1), and the fifth term captures utility from the quality and 

quantity of children. We now discuss the 2nd through 5th terms in more detail:  

 
2 The child support parameters are identified by the fraction of unemployed single mothers who go on welfare. 
3 The equivalence scale implies that κ(N) = 0.194, 0.293, 0.367 and 0.423 if N = 1, 2, 3 or 4, respectively. 
4 While we can see hours of market work, we cannot measure hours spent on school work.  
5 Consumption while in school may be financed by a combination of parental transfers, financial aid, part-time 
work, etc. (see Keane and Wolpin (2001). It is beyond the scope of our paper to model all these possibilities.   
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A.2.2.1. Tastes for Leisure and Value of Home Production  

We write the utility from leisure 𝐿𝐿𝑗𝑗(𝑙𝑙𝑡𝑡) as: 

(A5) 𝐿𝐿𝑗𝑗𝑗𝑗�𝑙𝑙𝑡𝑡
𝑗𝑗� = Γ𝑗𝑗𝑗𝑗

𝛾𝛾
�𝑙𝑙𝑡𝑡
𝑗𝑗�
𝛾𝛾

+ 𝜉𝜉𝑗𝑗𝑗𝑗𝑙𝑙𝑡𝑡
𝑗𝑗               𝛾𝛾 < 1,𝛼𝛼 < 1 

The parameter Γ𝑗𝑗𝑗𝑗 which must be positive, shifts tastes for leisure. We allow Γ𝑗𝑗𝑗𝑗 to depend on 

education and on health status. For women it also depends on pregnancy pt, as in: 
 
(A6)  Γ𝑚𝑚𝑚𝑚 = 𝜗𝜗0𝑚𝑚 + 𝜗𝜗1𝑚𝑚𝐸𝐸𝑡𝑡 + 𝜗𝜗2𝑚𝑚𝐻𝐻𝑡𝑡        and          Γ𝑓𝑓𝑓𝑓 = 𝜗𝜗0𝑓𝑓 + 𝜗𝜗1𝑓𝑓𝐸𝐸𝑡𝑡 + 𝜗𝜗2𝑓𝑓𝐻𝐻𝑡𝑡 + 𝜗𝜗3𝑓𝑓𝑝𝑝𝑡𝑡 
 

The second term in (A5) captures stochastic variation in the marginal utility of leisure. 

This is denoted by 𝜉𝜉𝑗𝑗𝑗𝑗𝑙𝑙𝑡𝑡
𝑗𝑗 where 𝜉𝜉𝑗𝑗𝑗𝑗 is a random variable. We assume shocks to tastes for leisure 

(i.e., home time) follow a stationary AR(1) process, as in: 
 
(A7) ln (ξ𝑗𝑗𝑗𝑗) = 𝜏𝜏0𝑗𝑗 + 𝜏𝜏1𝑗𝑗ln (𝜉𝜉𝑗𝑗,𝑡𝑡−1) + 𝜏𝜏2𝑗𝑗𝑝𝑝𝑡𝑡−1 + 𝜀𝜀𝑗𝑗𝑗𝑗𝑙𝑙         𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒      𝜀𝜀𝑗𝑗𝑗𝑗𝑙𝑙 ~𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(0,𝜎𝜎𝜀𝜀𝑙𝑙)  
 
where 0 < 𝜏𝜏1𝑗𝑗 < 1. Arrival of a new child at time t (i.e., 𝑝𝑝𝑡𝑡−1 = 1) shifts tastes for home time 

by 𝜏𝜏2𝑗𝑗. We expect the marginal utility of home time will jump up when a newborn arrives, 

particularly for women (i.e., 𝜏𝜏2𝑓𝑓 ≫ 0), capturing the desire to spend time with the child and an 

increase in time required for home production. Afterward, provided no new children arrive, 

tastes for home time gradually revert to normal, as 𝜏𝜏1𝑓𝑓 < 1. This lets us generate the decline in 

women’s employment after childbirth, as well as their subsequent gradual return to the labor 

force.6 The stochastic terms 𝜀𝜀𝑗𝑗𝑗𝑗𝑙𝑙  generate heterogeneity in these response patterns. 

A.2.2.2. Disutility of Welfare Participation 

The parameter Ψ in (A4) is a disutility of welfare participation. It may capture social 

“stigma,” as well as time and effort costs arising from the various work/training/search and 

reporting requirements imposed on welfare participants. The welfare reform of 1996 can be 

thought of as making these requirements more stringent, so we let Ψ increase after 1996. Recall 

that a time limit of welfare eligibility also goes into effect in 1996. See section III.F of the text.  

A.2.2.3. Utility from Pregnancy 

The utility from pregnancy πt is given by: 
 
(A8)  𝜋𝜋𝑡𝑡 = 𝜋𝜋00𝐼𝐼(𝑁𝑁𝑡𝑡 = 0) + 𝜋𝜋01𝐼𝐼(𝑁𝑁𝑡𝑡 = 1) + 𝜋𝜋02𝐼𝐼(𝑁𝑁𝑡𝑡 ≥ 2) + 𝜋𝜋1(1 −𝑀𝑀𝑡𝑡) + 𝜋𝜋2𝐴𝐴𝐴𝐴𝐴𝐴𝑓𝑓𝑓𝑓 

+𝜋𝜋3𝑝𝑝𝑡𝑡−1 + 𝜀𝜀𝑡𝑡
𝑝𝑝0 ∙ 𝐼𝐼(𝑁𝑁𝑡𝑡 = 0) + 𝜀𝜀𝑡𝑡

𝑝𝑝1 ∙ 𝐼𝐼(𝑁𝑁𝑡𝑡 > 0)  
 
where  𝜀𝜀𝑡𝑡

𝑝𝑝𝑝𝑝~𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖�0,𝜎𝜎𝜀𝜀
𝑝𝑝𝑝𝑝� for k=0,1. Here πt is a function of the number of children already 

present, marital status (Mt is a 1/0 indicator for marriage), and lagged pregnancy. The variance 

of the error is allowed to depend on whether the woman already has children. 

 
6 The intercepts 𝜗𝜗0𝑗𝑗 in (A6) and 𝜏𝜏0𝑗𝑗 in (A7) are not separately identified, so we set 𝜗𝜗0𝑗𝑗 = 0 for j=m,f. 
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A.2.2.4. Utility from Quantity and Quality of Children 

Finally, consider the function Q(·) that determines the utility a person receives from 

children. This depends on the quantity of children, and also on inputs that increase child quality: 

the home time (leisure) of both parents and the income of the parents – see Becker and Lewis 

(1973). We assume Q(·) is a CES function of the inputs, as follows: 
 
(A9)   𝑄𝑄�𝑙𝑙𝑡𝑡

𝑓𝑓 , 𝑙𝑙𝑡𝑡𝑚𝑚,𝑌𝑌𝑡𝑡𝑀𝑀 ,𝑁𝑁𝑡𝑡� = �𝑎𝑎𝑓𝑓�𝑙𝑙𝑡𝑡
𝑓𝑓�

𝜌𝜌
+ 𝑎𝑎𝑚𝑚(𝑙𝑙𝑡𝑡𝑚𝑚)𝜌𝜌 + �1 − 𝑎𝑎𝑓𝑓 − 𝑎𝑎𝑚𝑚�(𝜅𝜅(𝑁𝑁𝑡𝑡)𝑌𝑌𝑡𝑡𝑀𝑀/𝑁𝑁𝑡𝑡)𝜌𝜌)�

1/𝜌𝜌
∙ 𝑁𝑁𝑡𝑡

𝜌𝜌0 
 
Here 𝜅𝜅(𝑁𝑁𝑡𝑡)𝑌𝑌𝑡𝑡𝑀𝑀/𝑁𝑁𝑡𝑡 is spending per child, which is not a choice but rather determined by a 

square root equivalence scale. The parameter 𝐴𝐴𝑗𝑗𝑆𝑆 in the utility function (4a) is a scale parameter 

that multiplies Q(·). This parameter is allowed to differ in the married state (see below). For 

single women with children we have 𝑄𝑄(𝑙𝑙𝑡𝑡, 0,𝑌𝑌𝑡𝑡,𝑁𝑁𝑡𝑡), so the male time input is set to zero. 

A2.3 Utility of a Single Man 

The utility function for single men is analogous to (A4), except they do not have the 

welfare participation (𝑔𝑔𝑡𝑡) and pregnancy (𝑝𝑝𝑡𝑡) options, so the  −Ψ𝑔𝑔𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 term drops out. 

And utility from children is 𝑄𝑄(0, 𝑙𝑙𝑡𝑡,𝑌𝑌𝑡𝑡 ,𝑁𝑁𝑡𝑡). 

A2.4 Choice Specific Value Function for Single Men and Women 

 We can now write the choice-specific value function for single females. We let 𝛺𝛺𝑓𝑓𝑓𝑓 

denote her current state. We assume for now the women chooses to stay single, and conditional 

on staying single she chooses school, labor supply, pregnancy and welfare participation: 
   
(A10)   𝑉𝑉𝑡𝑡

𝑓𝑓�𝑠𝑠𝑡𝑡, 𝑙𝑙𝑡𝑡,𝑝𝑝𝑡𝑡,𝑔𝑔𝑡𝑡|𝛺𝛺𝑓𝑓𝑓𝑓� = �1
𝛼𝛼

(𝐶𝐶𝑡𝑡)𝛼𝛼 + 𝐿𝐿𝑓𝑓(𝑙𝑙𝑡𝑡) −Ψ𝑔𝑔𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 + 𝐴𝐴𝑓𝑓𝑠𝑠𝑄𝑄(𝑙𝑙𝑡𝑡, 0,𝑌𝑌𝑡𝑡,𝑁𝑁𝑡𝑡)� (1 − 𝑠𝑠𝑡𝑡) 

+𝑈𝑈𝑓𝑓𝑓𝑓𝑆𝑆 𝑠𝑠𝑡𝑡 + 𝛿𝛿𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉�𝛺𝛺𝑓𝑓,𝑡𝑡+1� 
 
Here 𝛿𝛿 is the discount factor and 𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉(𝛺𝛺𝑓𝑓,𝑡𝑡+1) is the expected maximum of the t+1 value 

function, given the next period state 𝛺𝛺𝑓𝑓,𝑡𝑡+1 that is determined by the current state 𝛺𝛺𝑓𝑓𝑓𝑓 and the 

current choice {𝑙𝑙𝑡𝑡,𝑝𝑝𝑡𝑡, 𝑠𝑠𝑡𝑡,𝑔𝑔𝑡𝑡}, as well as random factors. 

One of these random factors is whether the woman receives a marriage offer at t+1, and 

whether that offer is good enough for her to decide to get married. The Emax function takes 

into account that the person may get married at t+1. It takes the form:   

(A11)   𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉�𝛺𝛺𝑓𝑓,𝑡𝑡+1� = 𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀 �𝑀𝑀𝑡𝑡+1𝑉𝑉𝑡𝑡+1
𝑓𝑓𝑓𝑓�𝛺𝛺𝑚𝑚,𝑡𝑡+1,𝛺𝛺𝑓𝑓,𝑡𝑡+1� + (1 −𝑀𝑀𝑡𝑡+1)𝑉𝑉𝑡𝑡

𝑓𝑓�𝛺𝛺𝑓𝑓,𝑡𝑡+1�� 

Notice that if Mt+1 = 0 the future value function is simply 𝑉𝑉𝑡𝑡
𝑓𝑓�𝛺𝛺𝑓𝑓,𝑡𝑡+1�. But if Mt+1 = 1 then the 

future value function is 𝑉𝑉𝑡𝑡+1
𝑓𝑓𝑓𝑓 where the superscript fM denotes the value function of a married 

women. We will define the value functions for married men and women below.  
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The choice-specific value functions 𝑉𝑉𝑡𝑡𝑚𝑚(𝑙𝑙𝑡𝑡, 𝑠𝑠𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚) for single men are analogous, 

except they do not have the welfare participation (𝑔𝑔𝑡𝑡) and pregnancy (𝑝𝑝𝑡𝑡) options, so the  

−Ψ𝑔𝑔𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 term drops out. And utility from children is 𝑄𝑄(0, 𝑙𝑙𝑡𝑡,𝑌𝑌𝑡𝑡,𝑁𝑁𝑡𝑡). 

A.2.5. The Maximized Value Functions for Single Men and Women 

Now we consider the optimization problem of singles. In Section III.E we discuss the 

marriage market, but we must first consider decision making conditional on being single – i.e., 

the state where no marriage offer is available or where it has already been declined. 

Let 𝑉𝑉𝑡𝑡𝑚𝑚(𝛺𝛺𝑚𝑚𝑚𝑚) and 𝑉𝑉𝑡𝑡
𝑓𝑓(𝛺𝛺𝑓𝑓𝑓𝑓) denote the maximized value functions of single males and 

females in period t. Let 𝒮𝒮𝑡𝑡𝑚𝑚 and 𝒮𝒮𝑡𝑡
𝑓𝑓 denote the feasible set of choice options for a single male 

and female in period t, respectively. As we see in Section III.C.3 of the text, workers receive 

job offers probabilistically, so 𝒮𝒮𝑡𝑡𝑚𝑚 and 𝒮𝒮𝑡𝑡
𝑓𝑓may not include all possible levels of work hours and 

leisure. To proceed, for women and men we have, respectively: 
 
(A12)                                        𝑉𝑉𝑡𝑡

𝑓𝑓�𝛺𝛺𝑓𝑓𝑓𝑓� = max
{𝑙𝑙𝑡𝑡,𝑝𝑝𝑡𝑡,𝑠𝑠𝑡𝑡,𝑔𝑔𝑡𝑡}∈𝒮𝒮𝑡𝑡

𝑓𝑓
𝑉𝑉𝑡𝑡
𝑓𝑓�𝑙𝑙𝑡𝑡,𝑝𝑝𝑡𝑡, 𝑠𝑠𝑡𝑡,𝑔𝑔𝑡𝑡|𝛺𝛺𝑓𝑓𝑓𝑓� 

(A13)               𝑉𝑉𝑡𝑡𝑚𝑚(𝛺𝛺𝑚𝑚𝑚𝑚) = max
{𝑙𝑙𝑡𝑡,𝑠𝑠𝑡𝑡}∈𝒮𝒮𝑡𝑡

𝑚𝑚 𝑉𝑉𝑡𝑡
𝑓𝑓(𝑙𝑙𝑡𝑡, 𝑠𝑠𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚) 

 
These value functions appear below in equations (A21) and (A29) that govern divorce and 

marriage decisions, respectively. 
 
A.3. The Decisions of a Married Couple 

In our model, utility functions exist at the individual level, and are not fundamentally 

altered by marriage. Consistent with this, we specify the utility functions of married agents to 

be as similar as possible to those of single agents. We assume a collective model of household 

decision making, as in Mazzocco (2007), Chiappori (1992), Apps and Rees (1988). Thus, 

within marriage, collective household decisions are made by constrained maximization of a 

weighted average of the individual partners’ utility functions.  

Conditional on marriage, couples have three choice variables: Leisure of the husband 

and wife, �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓�, and pregnancy, 𝑝𝑝𝑡𝑡 ∈ {0, 1}. Pregnancy leads deterministically to arrival of a 

child at t+1. Couples also make annual decisions about divorce/marriage continuation. We 

ignore this for now and focus on the joint decisions of couples' conditional on marriage. 

A3.1. Budget Constraint of a Married Couple  

Married couples have total gross income 𝐺𝐺𝐺𝐺𝑡𝑡𝑀𝑀given by: 
 
(A14)                   𝐺𝐺𝑌𝑌𝑡𝑡𝑀𝑀 = (𝑤𝑤𝑡𝑡

𝑚𝑚ℎ𝑡𝑡𝑚𝑚 + 𝑤𝑤𝑡𝑡
𝑓𝑓ℎ𝑡𝑡

𝑓𝑓)                                                                                                    
 
Here 𝑤𝑤𝑡𝑡

𝑗𝑗 and ℎ𝑡𝑡
𝑗𝑗 for j = f, m are annual full-time wage rates. We will use the M superscript 
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throughout to indicate values for married individuals.7 Net income is 𝑌𝑌𝑡𝑡𝑀𝑀 given by the equation: 
 
(A15)  𝑌𝑌𝑡𝑡𝑀𝑀 = 𝐺𝐺𝑌𝑌𝑡𝑡𝑀𝑀 −  𝜏𝜏𝑡𝑡𝑀𝑀�(𝑤𝑤𝑡𝑡

𝑚𝑚ℎ𝑡𝑡𝑚𝑚 + 𝑤𝑤𝑡𝑡
𝑓𝑓ℎ𝑡𝑡

𝑓𝑓),𝑁𝑁𝑡𝑡�, 
 
where 𝜏𝜏𝑡𝑡𝑀𝑀(∙,∙) is the tax function for married couples based on the time t tax rules. We model 

the US federal tax system in detail, including deductions, exemptions, EITC, and the joint 

taxation of couples (see Appendix C). We assume perfect foresight regarding tax rules.  

The household budget constraint takes the form: 
 
(A16)  𝐶𝐶𝑡𝑡𝑀𝑀 = (1 − 𝜅𝜅(𝑁𝑁𝑡𝑡))𝑌𝑌𝑡𝑡𝑀𝑀    
 
Here κ(Nt) is the fraction of 𝑌𝑌𝑡𝑡𝑀𝑀 spent on children, based on a square root equivalence scale.8 

We assume a static budget constraint as it is computationally infeasible to add saving in 

addition to our other state variables. However, the terminal value function (at age 65) proxies 

for how labor supply affects Social Security and retirement assets, so these key aspects of 

savings do enter our model in a reduced form way. 

A3.2. Utility Function of Married Individuals  

The period utility of a married person of age t and gender j in state 𝛺𝛺𝑗𝑗𝑗𝑗 is given by:9 
 
(A17)     𝑈𝑈𝑡𝑡

𝑗𝑗𝑗𝑗�𝛺𝛺𝑗𝑗𝑗𝑗� = 1
𝛼𝛼

(𝜓𝜓𝜓𝜓𝑡𝑡𝑀𝑀)𝛼𝛼 + 𝐿𝐿𝑗𝑗𝑗𝑗�𝑙𝑙𝑡𝑡
𝑗𝑗� + 𝜃𝜃𝑡𝑡𝑀𝑀 + 𝜋𝜋𝑡𝑡𝑀𝑀𝑝𝑝𝑡𝑡 + 𝐴𝐴𝑗𝑗𝑀𝑀𝑄𝑄�𝑙𝑙𝑡𝑡

𝑓𝑓, 𝑙𝑙𝑡𝑡𝑚𝑚,𝑌𝑌𝑡𝑡𝑀𝑀 ,𝑁𝑁𝑡𝑡�      𝑗𝑗 = 𝑚𝑚,𝑓𝑓 
 
We assume household consumption 𝐶𝐶𝑡𝑡𝑀𝑀 is a “public” good. The full amount 𝐶𝐶𝑡𝑡𝑀𝑀 enters the 

utility of both the husband and wife. The parameter ψ ∈ (½, 1) captures household economies 

of scale in consumption. The square root equivalence scale gives ψ = 1/√2 = 0.707, so a couple 

needs 41% more expenditure than a single person to obtain an equivalent consumption level. 

Notice that most terms in (A17) are also present in the utility functions for singles in 

(A4). The exception is the third term (𝜃𝜃𝑡𝑡𝑀𝑀) that captures the utility from marriage itself. If a 

single woman is not in school (st = 0), her utility function is fundamentally identical to that of 

a married woman, as one can see by comparing (A4) and (A17). The only differences are that 

in (A4) consumption is individual specific (i.e., ψ = 1), utility from marriage is (of course) 

dropped, utility from children is allowed to differ from the married state (𝐴𝐴𝑗𝑗 
𝑠𝑠 ≠  𝐴𝐴𝑗𝑗𝑀𝑀), the home-

time of the husband is set to zero in the Q function, and welfare participation is an option. 

 
7 We could include an unemployment benefit (or value of home production) in (A14) but it would not be separately 
identified from the value of leisure parameters Γ𝑗𝑗𝑗𝑗  in (A6). 
8 For a household with two adults, the square root scale implies that κ(N) =1 −�2 (2 + 𝑁𝑁)⁄  . 
9 The state vector 𝛺𝛺𝑗𝑗𝑗𝑗 contains four variables that are relevant for 𝑈𝑈𝑡𝑡

𝑗𝑗𝑗𝑗�𝛺𝛺𝑗𝑗𝑗𝑗�. These are Nt and 𝜇𝜇𝑗𝑗𝑗𝑗, as well as 
parent’s education and marital status, and health. The state vector 𝛺𝛺𝑗𝑗𝑗𝑗 contains several additional variables, whose 
role will only become clear after the full model is laid out. Thus, we defer giving the complete list of elements of 
𝛺𝛺𝑗𝑗𝑗𝑗 until we finish expositing the full model and turn to discussing the DP problem solution (Section IV). 
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Note that the utility from pregnancy, 𝜋𝜋𝑡𝑡𝑀𝑀, defined in (A8), contains nothing individual 

specific. That is, it does not differ between the two partners in a couple. We assume pregnancy 

decisions are made jointly by the couple, and each party gets the same utility from the 

decision.10 Next we describe utility from marriage in more detail: 

A3.2.1. Match Quality and the Utility of Marriage                                                                                                                                                                                                                             

The utility from marriage (𝜃𝜃𝑡𝑡𝑀𝑀) or match quality is given by: 
 
(A18) 𝜃𝜃𝑡𝑡𝑡𝑡𝑀𝑀 = 𝑑𝑑1 + 𝑑𝑑2 ∙ 𝐼𝐼[𝐸𝐸𝑚𝑚 − 𝐸𝐸𝑓𝑓 > 0] + 𝑑𝑑3 ∙ 𝐼𝐼[𝐸𝐸𝑓𝑓 − 𝐸𝐸𝑚𝑚 > 0] + 𝑑𝑑4(𝐻𝐻𝑡𝑡𝑚𝑚 − 𝐻𝐻𝑡𝑡

𝑓𝑓)2 + 𝜀𝜀𝑡𝑡𝑀𝑀  
 
where 𝜀𝜀𝑡𝑡𝑀𝑀~𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(0,𝜎𝜎𝜀𝜀𝑀𝑀) and 𝐸𝐸𝑗𝑗 denotes education, rank ordered as high school dropout (HSD), 

high school (HSG), some college (SC), college (CG) and post-college (PC), and 𝐻𝐻𝑡𝑡
𝑗𝑗 ∈ {1, 2} 

denotes health (i.e., good or poor). The 2nd and 3rd terms capture assortative mating on 

education. 𝐼𝐼[𝐸𝐸𝑚𝑚 − 𝐸𝐸𝑓𝑓 > 0] indicates the man has greater education than the woman, and 

𝐼𝐼[𝐸𝐸𝑓𝑓 − 𝐸𝐸𝑚𝑚 > 0] indicates the reverse. If 𝑑𝑑3 < 0 people are averse to matches where the woman 

has more education. The 4th term captures assortative mating on health. If 𝑑𝑑4<0 people prefer 

matches where partners have similar health. Finally, 𝜀𝜀𝑡𝑡𝑀𝑀 is a transitory shock to match quality.  

A.3.3. Choice Specific Value Functions of Married Individuals  

  We are now able to write the choice-specific value functions for married individuals. 

These depend on both a person’s own state and that of their partner:  
 
(A19)  𝑉𝑉𝑡𝑡

𝑗𝑗𝑗𝑗�𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚 ,𝛺𝛺𝑓𝑓𝑓𝑓� = 1

𝛼𝛼
(𝜓𝜓𝜓𝜓𝑡𝑡𝑀𝑀)𝛼𝛼 + 𝐿𝐿�𝑙𝑙𝑡𝑡

𝑗𝑗� + 𝜃𝜃𝑡𝑡𝑀𝑀 + 𝜋𝜋𝑡𝑡𝑝𝑝𝑡𝑡 + 𝐴𝐴𝑗𝑗𝑀𝑀𝑄𝑄�𝑙𝑙𝑡𝑡
𝑓𝑓 , 𝑙𝑙𝑡𝑡

𝑓𝑓 ,𝑌𝑌𝑡𝑡𝑀𝑀 ,𝑁𝑁𝑡𝑡� 

+𝛿𝛿𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀 �𝑀𝑀𝑡𝑡+1𝑉𝑉𝑡𝑡+1
𝑗𝑗𝑗𝑗�𝛺𝛺𝑚𝑚,𝑡𝑡+1,𝛺𝛺𝑓𝑓,𝑡𝑡+1� + (1 −𝑀𝑀𝑡𝑡+1)𝑉𝑉𝑡𝑡

𝑗𝑗�𝛺𝛺𝑗𝑗,𝑡𝑡+1��             𝑗𝑗 = 𝑓𝑓,𝑚𝑚  
 
The current payoff simply repeats (A17). The future component in (A19) consists of two parts, 

corresponding to whether the marriage continues at t+1 or not. The term 𝑉𝑉𝑡𝑡+1
𝑗𝑗𝑗𝑗�𝛺𝛺𝑚𝑚,𝑡𝑡+1,𝛺𝛺𝑓𝑓,𝑡𝑡+1� 

is the value of next period’s state for partner j if the marriage continues. The term 𝑉𝑉𝑡𝑡
𝑗𝑗�𝛺𝛺𝑗𝑗𝑗𝑗+1� 

is the value of next period’s state for partner j if he/she becomes single (i.e., a divorce occurs). 

These were defined in equations (A12) and (A13). We discuss the divorce decision below.  

The t+1 state depends on the current state {𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓} and current choices �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡� via 

the laws of motion of the state variables. δ is the discount rate and 𝐸𝐸𝑀𝑀𝑀𝑀𝑀𝑀(·) is the expectation 

taken over elements of the t+1 state that are unknown at t. These include Mt+1, �𝜀𝜀𝑗𝑗𝑗𝑗+1𝑙𝑙 � for j = m, 

f, 𝜀𝜀𝑡𝑡+1𝑀𝑀  and 𝜀𝜀𝑡𝑡
𝑝𝑝, as well as realizations of wage shocks and job offers. We defer a detailed 

discussion of these until Section III.C which describes the labor market. 

 
10 Of course, one could imagine individuals in a couple getting different utilities from a pregnancy decision, but 
we cannot infer such differences from the data so we ignore them. 
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A3.4. Household Decision Making for Married Couples 

In our collective model the household value function is given by: 
 
(A20)  𝑉𝑉𝑡𝑡𝑀𝑀�𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡

𝑓𝑓,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓� = 𝜆𝜆𝑉𝑉𝑡𝑡
𝑓𝑓𝑓𝑓�𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡

𝑓𝑓 ,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚 ,𝛺𝛺𝑓𝑓𝑓𝑓� + (1 − 𝜆𝜆)𝑉𝑉𝑡𝑡𝑚𝑚𝑚𝑚(𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓)   

 
Here λ and (1-λ) are Pareto weights. We set λ=0.5 for simplicity.11 The 𝑉𝑉𝑡𝑡

𝑗𝑗𝑗𝑗 for j=f, m are the 

choice-specific value functions of the individual married partners. The Ωjt for j=f, m are the 

state vectors of these individuals. Couples seek a choice vector �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡� to maximize (A20), 

subject to the constraint that both parties prefer marriage over the outside option of divorce.12  

Recall that 𝑉𝑉𝑡𝑡𝑚𝑚(𝛺𝛺𝑚𝑚𝑚𝑚) and 𝑉𝑉𝑡𝑡
𝑓𝑓(𝛺𝛺𝑓𝑓𝑓𝑓) denote the maximized value functions of single males 

and females in period t, see equations (A12)-(A13). Utility is not transferable, so a divorce 

occurs if the value of the outside (single) option exceeds the value of marriage for either party. 

Let ℱ denote the feasible set of choice options. A choice vector �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡� ∈ ℱ if: 

 
(A21)  𝑉𝑉𝑡𝑡

𝑗𝑗𝑗𝑗�𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚 ,𝛺𝛺𝑓𝑓𝑓𝑓� ≥ 𝑉𝑉𝑡𝑡

𝑗𝑗�𝛺𝛺𝑗𝑗𝑗𝑗� −  Δ𝑗𝑗𝑗𝑗     𝑓𝑓𝑓𝑓𝑓𝑓    𝑗𝑗 = 𝑓𝑓,𝑚𝑚 
 
where Δ𝑗𝑗𝑗𝑗 is the cost of divorce. If no choice vector �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡

𝑓𝑓 ,𝑝𝑝𝑡𝑡� satisfies (11) then ℱ = ∅. 

 The cost of divorce depends on the number of children,  Δ𝑗𝑗𝑗𝑗 = 𝛼𝛼4
𝑗𝑗 + 𝛼𝛼5

𝑗𝑗N𝑡𝑡. This cost is 

fixed across cohorts.  Many US States switched to unilateral divorce laws in the 1970s, which 

lowered divorce costs. Both Voena (2015) and Bronson (2015) find this had important impacts 

on behavior.  But our oldest cohort (1960) entered the marriage market on the 1980s. 

We can now formally define the solution to the maximization problem. Denote the 

vector of household choices that maximize equation (A20) as �𝑙𝑙𝑡𝑡𝑚𝑚∗, 𝑙𝑙𝑡𝑡
𝑓𝑓∗,𝑝𝑝𝑡𝑡∗�. That is, 

 �𝑙𝑙𝑡𝑡𝑚𝑚∗, 𝑙𝑙𝑡𝑡
𝑓𝑓∗,𝑝𝑝𝑡𝑡∗� = �

𝑎𝑎𝑎𝑎𝑎𝑎 max
�𝑙𝑙𝑡𝑡
𝑚𝑚,𝑙𝑙𝑡𝑡

𝑓𝑓,𝑝𝑝𝑡𝑡�∈ℱ
𝑉𝑉𝑡𝑡𝑀𝑀�𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡

𝑓𝑓 ,𝑝𝑝𝑡𝑡|𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓�                𝑖𝑖𝑖𝑖    ℱ ≠ ∅  

 ∅                                                                                   𝑖𝑖𝑖𝑖    ℱ = ∅
 

The form of (A20) insures that �𝑙𝑙𝑡𝑡𝑚𝑚∗, 𝑙𝑙𝑡𝑡
𝑓𝑓∗,𝑝𝑝𝑡𝑡∗� is a Pareto efficient allocation. If one or more 

parties prefer to remain single for all possible �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡
𝑓𝑓 ,𝑝𝑝𝑡𝑡� then ℱ = ∅ and a divorce occurs.    

The maximized value function of a married individual in state 𝛺𝛺𝑗𝑗𝑗𝑗 is given by: 
 

(A22) 𝑉𝑉𝑡𝑡
𝑗𝑗𝑗𝑗�𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓� ≡ �𝑉𝑉𝑡𝑡

𝑗𝑗𝑗𝑗�𝑙𝑙𝑡𝑡𝑚𝑚∗, 𝑙𝑙𝑡𝑡
𝑓𝑓∗,𝑝𝑝𝑡𝑡∗|𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓�         𝑓𝑓𝑓𝑓𝑓𝑓        𝑗𝑗 = 𝑓𝑓,𝑚𝑚      𝑖𝑖𝑖𝑖      ℱ ≠ ∅

−∞                                                  𝑓𝑓𝑓𝑓𝑓𝑓        𝑗𝑗 = 𝑓𝑓,𝑚𝑚      𝑖𝑖𝑖𝑖      ℱ = ∅
 

The maximized value function depends on both the own state 𝛺𝛺𝑗𝑗𝑗𝑗 and that of the partner. Note 

 
11 This simple specification is similar to Voena (2015), who considers a household planning problem with a 
unilateral divorce regime. We discuss our decision to use this simple specification in EKL (2019) Section V.  
12 If we take the unconstrained maximum of (A20), we might obtain a solution for �𝑙𝑙𝑡𝑡𝑚𝑚, 𝑙𝑙𝑡𝑡

𝑓𝑓 , 𝑝𝑝𝑡𝑡� where only one 
party prefers to stay married. In a transferable utility framework, a marriage may persist in such a case, using 
transfers between partners. We do not adopt this approach, as such transfers would be difficult to enforce. 
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that if ℱ = ∅ then no action exists such that person j can be married at time t, so a divorce occurs. Then 

𝑉𝑉𝑡𝑡
𝑗𝑗𝑗𝑗 = −∞, so behavior is governed solely by the single value function 𝑉𝑉𝑡𝑡

𝑗𝑗�𝛺𝛺𝑗𝑗𝑗𝑗�. 

 We discuss the marriage market and decisions to get married in Section A.5. First, we 

need to describe health, so we have all the state variables relevant for marriage offers.  
 
A.4. Health Status 

 There are substantial disparities across race/ethnic groups in health and mortality, so it 

is important to account for these. We assume health evolves over the life-cycle according to a 

two-state Markov chain, where Hjt ∈{1,2} indicate good and fair/poor, respectively. The 

transition probabilities differ by cohort and race/ethnicity. We assume health is an exogenous 

process, so it can be estimated outside the model.  

Health plays several important roles in our model. For example, we require people to 

retire by age 65, but declining health may induce them to retire earlier, as health affects both 

tastes for work (A6) and job offer probabilities (4). Health is also a dimension on which people 

sort in the marriage market (A18), and it shifts tastes for pregnancy (A8). Furthermore, as we 

assume health is not affected by employment, marriage or fertility decisions, it generates 

exogenous variation in these decisions (given our model). 
   
A.5. The Marriage Market  

           The final component of the model is the marriage market. Single people may receive 

marriage offers, and they choose to become married if they draw a good enough match. To 

make this decision, they must compare the value of remaining single to the value of entering 

the married state. This section describes how the matching process works.  

A5.1. Marriage Offers 

           At the start of a period a single individual may receive a marriage offer. Denote the 

probability of receiving an offer as 𝑝𝑝𝑗𝑗𝐻𝐻�𝛺𝛺𝑗𝑗𝑗𝑗� for j = f, m. We assume the probability is given by 

a binomial logit model that depends on age and age-squared, whether a person is below 18, and 

whether a person is in school. The age effects differ by gender, race and cohort.  

           A marriage offer is characterized by a vector of attributes of a potential spouse, denoted 

by ℳjt. We assume marriage offers always come from a potential spouse of the same age (t). 

This is necessitated by technical issues that arise in solving the dynamic programming problem 

(see Appendix D1 for details). We do not think this assumption will have too great an effect 

on the results, because the large majority of married couples are in fact close in age.13 It is 

 
13 For the cohorts of 1960-1980, the age gap between partners is below 5 years for 79% of all couples. It is below 
7 years for 88% of couples, and below 10 years for 94% of couples.  
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convenient to describe the construction of marriage offers in three steps: 

First, we draw the education of the potential spouse. We assume potential spouses have 

three possible education levels: high-school and below (HS, ed = 0), some college (SC, ed = 

1) or college or above (C, ed = 2). The probability of receiving an offer from a potential spouse 

of the HS, SC or C type depends on a person’s own education.14 

            Specifically, if the individual gets a marriage offer, we draw the potential partner's 

education using a multinomial logit (MNL) with the following latent indices: 
 

(A23) 
𝜈𝜈𝑗𝑗𝑗𝑗𝐶𝐶 = 𝜂𝜂0𝑗𝑗𝐶𝐶 + 𝜂𝜂1𝑗𝑗𝐶𝐶 ∙ 𝐼𝐼[𝑒𝑒𝑒𝑒𝑚𝑚 − 𝑒𝑒𝑒𝑒𝑓𝑓 = 2] + 𝜂𝜂2𝑗𝑗𝐶𝐶 ∙ 𝐼𝐼[𝑒𝑒𝑒𝑒𝑚𝑚 − 𝑒𝑒𝑒𝑒𝑓𝑓 = 1] + 𝜖𝜖𝑗𝑗𝑗𝑗𝐶𝐶

𝜈𝜈𝑗𝑗𝑗𝑗𝑆𝑆𝑆𝑆 = 𝜂𝜂0𝑗𝑗𝑆𝑆𝑆𝑆 + 𝜂𝜂1𝑗𝑗𝑆𝑆𝑆𝑆 ∙ 𝐼𝐼[𝑒𝑒𝑒𝑒𝑚𝑚 − 𝑒𝑒𝑒𝑒𝑓𝑓 = 1] + 𝜖𝜖𝑗𝑗𝑗𝑗𝑆𝑆𝑆𝑆
    j=m,f 

 
High school is the base case with 𝜈𝜈𝑗𝑗𝑗𝑗𝐻𝐻𝐻𝐻 = 0. The parameters η govern the probability that a person 

(of given education) receives offers from potential partners with different education levels. The 

η reflect both the supply of potential partners and tastes for partners of different types.15  

Rather than solve explicitly for marriage market equilibrium, we estimate parameters η 

that, when combined with the rest of our model, generate (to a good approximation) the 

observed distribution of match outcomes between types of partners.16 Our method of moments 

estimation algorithm ensures that the assortative mating patterns predicted by the model are 

very close to those observed in the data – see Section IV.   

Crucially, we let the η parameters differ by race/ethnicity and cohort. This captures 

different supplies of potential partners within each race/ethnic group and over time, as well as 

different and changing tastes for partners of different education levels.  

Our approach allows us to side-step making explicit assumptions about intermarriage. 

We do this by searching for parameters η that enable us to match the frequencies with which 

both men and women in each race/ethnic group marry partners with each level of education, 

irrespective of the race/ethnic identify of the partners. For example, our estimation does not 

constrain the number of Hispanic women who marry college men to equal the number of 

 
14 To simplify the MNL we combine the HSD and HSG levels into “HS,” and the CG and PC levels into “C.” 
Then, if a person draws “HS” we assign education level HSD or HSG to the potential partner according to the 
actual fraction in the data (by cohort and age). We do the same to convert "C" draws to CG and PC offers.  
15 For example, suppose men have a strong preference for partners with similar education. Then a HSD woman 
may have little chance of receiving an offer form a college educated man, regardless of the supply of college 
educated men.    
16 Our estimated η are therefore reduced form parameters that implicitly combine (i) structural parameters of 
preferences for different types of partners with (ii) endogenously determined supplies of partners. This approach 
has two key advantages: (1) It greatly simplifies estimation of the model relative to a case where we solve 
explicitly for the marriage market equilibrium, and (2) it allows us to avoid making detailed assumptions about 
how the marriage market works. The downside of course, is that we must assume the η are invariant to any 
policy experiments we may choose to consider.   
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married college-educated Hispanic men (or vice versa).17  

Of course, substantial segregation of marriage markets along race/ethnic lines does 

exist, so we expect the η parameters to imply that black and Hispanic women have a much 

lower rate of receiving offers from college-educated men than white women (and to find similar 

differences for men). We find that such differences in marriage market prospects are important 

for explaining differences in behavior between race/ethnic groups. 

Once the education is drawn, we calculate the potential work experience as the age of 

the individual minus his years of schooling minus 6. Then, we draw the remaining elements of 

ℳjt. The six observed elements are drawn from the population distribution of all potential 

partners within a person’s own age cell. These six elements of ℳjt are partner’s health, number 

of children, PE, PM, PI and lagged work. Their distributions are not conditional on un-

observables, so we can obtain them from the raw data.  

Note, for example, that we draw the 6 characteristics for potential spouses of black 

women from the actual distribution of black women’s husbands, regardless of the race of the 

husband. So the distribution of characteristics accounts for inter-marriage. 

Finally, the four unobserved elements of ℳjt are drawn from their population 

distributions as specified in the model. These are the potential partner’s tastes for leisure 𝜉𝜉𝑗𝑗𝑗𝑗, 

labor market ability 𝜇𝜇𝑗𝑗𝑊𝑊, transitory wage shock 𝜀𝜀𝑗̃𝑗𝑗𝑗𝑊𝑊, and the taste for marriage, 𝜀𝜀𝑡𝑡𝑀𝑀. The 

stochastic terms 𝜉𝜉𝑗𝑗𝑗𝑗, 𝜇𝜇𝑗𝑗𝑊𝑊,  𝜀𝜀𝑗̃𝑗𝑗𝑗𝑊𝑊 and 𝜀𝜀𝑡𝑡𝑀𝑀, are observed by both parties as part of the marriage offer. 

Both parties also understand which terms are permanent and which terms are only transitory.  

Putting this all together, the marriage offer for a single female consists of the vector: 
 
(A24) ℳ𝑓𝑓𝑓𝑓 = (𝐸𝐸𝑚𝑚,𝑋𝑋𝑚𝑚,𝐻𝐻𝑚𝑚,𝑁𝑁𝑚𝑚,𝑃𝑃𝑃𝑃𝑚𝑚,𝑃𝑃𝑃𝑃𝑚𝑚,ℎ𝑡𝑡−1𝑚𝑚 , 𝜉𝜉𝑚𝑚𝑚𝑚 , 𝜇𝜇𝑚𝑚𝑊𝑊,  𝜀𝜀𝑚̃𝑚𝑚𝑚𝑊𝑊 , 𝜀𝜀𝑡𝑡𝑀𝑀) 

Marriage offers for males (ℳmt) have an analogous form.  

A.5.2. Marriage Decisions 

Given a marriage offer ℳjt, a single person can construct the vector (𝛺𝛺𝑓𝑓𝑓𝑓,𝛺𝛺𝑚𝑚𝑚𝑚) that 

characterizes the state of the couple if they marry. That is, (𝛺𝛺𝑗𝑗𝑗𝑗,ℳ𝑗𝑗𝑗𝑗) → (𝛺𝛺𝑓𝑓𝑓𝑓,𝛺𝛺𝑚𝑚𝑚𝑚) for j=f,m. 

The potential partner also knows (𝛺𝛺𝑓𝑓𝑓𝑓,𝛺𝛺𝑚𝑚𝑚𝑚). Both parties calculate the value of marriage, 

denoted by 𝑉𝑉𝑡𝑡
𝑗𝑗𝑗𝑗�𝛺𝛺𝑚𝑚𝑚𝑚 ,𝛺𝛺𝑓𝑓𝑓𝑓� for j = f ,m in equation (A22). A marriage is formed if and only if: 

(A25) 𝑉𝑉𝑡𝑡
𝑓𝑓𝑓𝑓�𝛺𝛺𝑚𝑚𝑚𝑚,𝛺𝛺𝑓𝑓𝑓𝑓� −  Δ(𝑃𝑃𝑃𝑃𝑓𝑓) > 𝑉𝑉𝑡𝑡

𝑓𝑓�𝛺𝛺𝑓𝑓𝑓𝑓�  and  𝑉𝑉𝑡𝑡𝑚𝑚𝑚𝑚�𝛺𝛺𝑚𝑚𝑚𝑚 ,𝛺𝛺𝑓𝑓𝑓𝑓� −  Δ(𝑃𝑃𝑃𝑃𝑚𝑚) > 𝑉𝑉𝑡𝑡𝑚𝑚(𝛺𝛺𝑚𝑚𝑚𝑚) 

 
17 The rate of college education among Hispanic men is very low, so if marriage markets were segmented by 
race/ethnicity we would expect Hispanic women to receive a low rate of offers form college men. But our 
estimated η parameters allow Hispanic women to receive offers from college-educated men at a higher rate – 
allowing implicitly for the possibility that they also receive offers from college educated white or black men.  
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Here Δ(𝑃𝑃𝑃𝑃𝑗𝑗) is a fixed cost of marriage that we allow to depend on the marital status of the 

parents of each partner, as in: 

(A26) Δ(𝑃𝑃𝑃𝑃𝑗𝑗) =  𝛼𝛼𝑚𝑚0
𝑗𝑗 + 𝛼𝛼𝑚𝑚1

𝑗𝑗 𝑃𝑃𝑃𝑃𝑗𝑗     for  j = f, m 
 
This allows for the possibility that there is intergenerational transmission in tastes for marriage.   

If the pair decides to marry they proceed to make collective decisions about work and fertility 

as described in Section III.B. If the pair decides to remain single they individually make 

decisions about work, school and (for women) fertility as described in Section III.A. 
 
A.6. Terminal Period and Retirement 

The terminal period in the model is fixed at age 65, at which point everyone must retire. 

Of course, people can choose to stop working earlier if desired. By setting the terminal period 

at 65 we avoid the complications of modelling Social Security and the accumulation of 

retirement savings.18 To reduce computational burden, we assume the terminal value function 

𝑉𝑉𝑇𝑇+1
𝑗𝑗 �𝛺𝛺𝑗𝑗𝑗𝑗� at T=65 is a simple function of state variables – see Appendix F. Thus, the terminal 

value function accounts for retirement savings in a reduced form way.  

 

  

 
18 For our four cohorts, the “normal” age for claiming Social Security (SS) benefits was gradually increased from 
65 to 67. But workers can also opt to receive “early” SS benefits at age 62, subject to a penalty in the form of a 
reduced benefit level. To avoid having to model this decision, we chose to fit our model only to data up through 
age 61. By setting the terminal value function at age 65, we implicitly assume away the early SS option.         
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Appendix B: Detailed Description of the Data 
 
B.1. The CPS data 

We use the Annual Demographic Surveys (March CPS supplement) conducted by the 
Bureau of Labor Statistics and the Bureau of the Census. This survey is the primary source 
for detailed information on income and employment in the United States. A detailed 
description of the survey can be found at: www.bls.census.gov/cps/ads/adsmain.htm. Our 
data, for the years 1962-2023, was extracted using the IPUMS. We restrict the sample to 
civilian adults, aged 17-60, and exclude those who are members of the armed forces or 
institutionalized.  

We divided the sample into five education groups: high school dropouts (HSD), high 
school graduates (HSG), individuals with some college (SC), college graduates (CG) and 
post-college degree holders (PC). We measure education using the variable "educ" 
constructed by IPUMS. We use the schooling data from 17 to 30 in estimation, and assume 
no one attends school after age 30. We define unmarried as including separated, widowed, 
divorced and never married. 

 
Table A.1:  Descriptive statistics 

Cohort Observations Observation per year Age availability 
1960 677,387  15,105 60 
1970 481,395 15,407 53 
1980 345,496 13,848 43 
1990 242,959  13,634 33 

 
In order to construct couples, we kept only heads of households and spouses (i.e., no 

secondary families were used), and dropped households with more than one male or more 
than one female adult. We then merged women and men based on year and household id and 
dropped problematic couples (with two heads or two spouses, with more than one family or 
with inconsistent marital status or number of children). 

Nominal wages are deflated using the Personal Consumption Expenditure (PCE) 
index from NIPA Table 2.3.4 (http://www.bea.gov/national/nipaweb/index.asp). Since wages 
refer to the previous year, we use the PCE for year t-1 to deflate observations in year t. All 
wages are expressed in constant 2017 dollars. The top-coded wage observations up until 1995 
are multiplied by 1.75. 
 
B.2. Health Data and Health Transition Process 

We take the health data from the IHIS (integrated health interview series) at Minnesota. 
The survey contains a subjective health index that takes on 5 values: Excellent, Very Good, 
Good, Fair, Poor. Empirically, we see that wages are not very different for those in the top 
three categories, but they are lower for those in fair or poor health. Thus, we decided to merge 
{Excellent, Very Good, Good} into a single category of “Good” health, and {Fair, Poor} into 
a single category of “Poor” health. We then calculated the cumulative distribution of this new 
variable by cohort, gender, ethnicity and age. We assume that each person starts out in good 
health at age 17, and estimate the transition probability to “Poor” health for each cohort and 
group. The parameters of the health transition matrix for each cohort are:  
 

Table B.2:  Health transition function parameters 
 White Black Hispanic 

 1960 1970 1980 1960 1970 1980 1960 1970 1980 
Good to Good Health 94.4% 93.5% 95.2% 89.6% 88.9% 90.4% 89.4% 89.9% 88.4% 
Poor to Poor Health 85.5% 86.5% 83.4% 89.2% 91.1% 90.0% 89.7% 92.4% 88.7% 

http://www.bls.census.gov/cps/ads/adsmain.htm
https://www.ipums.org/
http://www.bea.gov/national/nipaweb/index.asp
https://www.ihis.us/ihis/
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B.3. Social Welfare Payments   
Historically, social welfare benefits in the US were heavily targeted toward single women with 

children, who were often viewed as a “deserving” group.19 These benefits include AFDC/TANF, public 
housing and child care subsidies (for women who work). They also include Medicaid, Foodstamps and 
other programs. As Keane and Moffitt (1998) discuss, the determination of welfare benefits for single 
mothers is extremely complicated. This is because of the large number of programs, the fact that 
participation is a choice (and many women do not take up benefits), and the fact that program benefit 
rules are both individually complex and interact in complex ways. Indeed, welfare benefits can’t be 
expressed as a simple function of income (or labor supply) and children.20  

 Given this complexity, we decided to specify the whole array of social benefits targeted at 
single mothers by a simple exogenous process. Thus, in equation (3) of Section III.A of the main text, 
we assume single mothers are entitled to social welfare benefits that depend on income and the number 
of children. We estimate this regression from CPS data, and treat the parameters as exogenously given 
when estimating our structural model.21  

Specifically, we measure welfare benefits in the CPS using the variable “INCWELFR” (i.e., 
income from welfare) in IPUMS. This indicates how much pre-tax income (if any) the respondent 
received during the previous calendar year from various public assistance programs commonly referred 
to as “welfare.” We adjust for inflation using the PCE (just as we did with wages). We then ran a 
regression of the real annual welfare payment as a function of annual income and the number of children 
using the subsample of single mothers with children who take up benefits. We run the regression 
separately until the 1996 welfare reform and after it. We obtain the estimates: 
 

Table B.3: Welfare payments Parameters as function of children and income 
 before 1996 after 1996 
constant 4358 3102 
income -0.079 -0.061 

per child 765 629 
 

After 1996 we also introduce a 5 year time-limit on welfare. We also allow for the welfare 
stigma parameter to change before and after the 1996 reform. It increases from 10.7 utility units before 
1996 to 279 afterwards. Note that the welfare reform of 1996, hit the 1960 cohort when they were 
already 36. It hits the 1970 cohort when the are 26, and for the 1980 cohort it already hit when they 
were 16. 

  
 

19 See Katz, Michael B. (1989), “The Undeserving Poor: From the War on Poverty to the War on Welfare,” 
Pantheon Books, New York. 
20 Put more formally, Keane and Moffitt (1998) showed that the budget constraints faced by single women with 
children in the US are both endogenous (due to program participation decisions) and highly complex. To make 
matters worse, rules differ substantially by State. 
21 In our model the cbt(Nt) process captures a key determinant of the threat point for married women with children 
when considering divorce.  
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Appendix C: Taxes 
Given the gross income associated with any particular wage offer and labor supply 

choice, we calculate the household’s tax liability based on the federal tax rules in effect in the 
relevant year. This depends on whether it is a single household (subject to the individual tax 
schedule) or a married couple (subject to the joint tax schedule), as well as the number of 
dependents. We also account for the earned income tax credit (EITC). To calculate the tax 
liability of a given household or individual in any particular year, we collected historical data 
from 1950-2021 from the following sources: 

 
1. Federal income tax rate history (https://taxfoundation.org/federal-tax/individual-income-
payroll-taxes)  
2. Standard deduction history (http://www.taxpolicycenter.org/statistics/standard-deduction)  
3. Personal and dependents exemption (https://www.irs.gov/publications/p17/ch03.html) 
4. Earned income tax credit parameters (http://www.taxpolicycenter.org/statistics/eitc-
parameters) 

 
Using these parameters, we programmed a “tax calculator,” where the inputs are gross 

income, marital status, number of children and the year, while the output is net income. The 
program uses the actual tax brackets and marginal tax rates, the full structure of the EITC and 
the number of deductions and exemptions (that varies by marital status and number of 
children).22 The tax brackets and marginal rates that were used in the model, together with the 
full historical data on EITC, deductions and exemptions, can be found in the supplement 
materials. 
 To simplify the solution of the dynamic programming problem, we assume that agents 
in the model have perfect foresight about future tax rules. Furthermore, for years beyond 2023, 
households assume that tax rules will remain fixed at the 2023 values. 
 There are two possible alternative approaches to modelling expectations: First, we 
could assume agents are myopic, and every tax rule change is a surprise. This is 
computationally infeasible, because households would face a new dynamic programming 
problem each year. Second, we could assume a tax rule generating process, as in Keane and 
Wolpin (2010). This is also infeasible here, as lagged tax rule parameters become state 
variables. Perfect foresight is the simplest approach. 
 Finally, note that we solve the model for three cohorts born in exactly 1960, ‘70, and 
‘80. When simulating data for hypothetical agents in the model, we use the annual tax rules for 
persons born in exactly those years. But in the actual data we classify people within a 5-year 
birth window as part of the same cohort. In estimation we ignore the fact that each data cohort 
is a mixture of people from five adjacent birth years who face slightly different tax rate 
histories.  

 
22 To simplify the program, we assume the maximum number of tax brackets is 10. For some years before 1986, 
there were more than 10 tax brackets, so we unified similar tax brackets, i.e. instead of having two tax brackets, 
one with a 49% marginal tax rate and one with 50%, we unified the two into one tax bracket. 

https://taxfoundation.org/federal-tax/individual-income-payroll-taxes
https://taxfoundation.org/federal-tax/individual-income-payroll-taxes
http://www.taxpolicycenter.org/statistics/standard-deduction
https://www.irs.gov/publications/p17/ch03.html
http://www.taxpolicycenter.org/statistics/eitc-parameters
http://www.taxpolicycenter.org/statistics/eitc-parameters
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Appendix D: Technical Notes on the Solution of the Model  

Appendix D.1: The Marriage Market  
 
We assume all married couples are equal in age. We do this for the following reason: 

Say we back-solve the DP problem from age T. Further suppose a person at age T may receive 
marriage offers from either: (i) people who are also age T, or (ii) people who are younger. In 
the case of an offer from a potential partner who is also age T, we can easily calculate the 
expected value of the marriage state at age T for both parties. We can then compare this to the 
expected value of being single. Then, by comparing the married and single value functions, we 
can determine if the marriage will form. These calculations are straightforward because there 
is no future (T+1) for either party, so it is a static problem. 

On the other hand, suppose a person of age T receives a marriage offer from a younger 
person. To be concrete, say the latter is age T-1. Then we run into a major problem: Because 
we are still in the process of solving for the age T value functions, we do not yet have the 
information we need to calculate age T-1 value functions. As a result, we cannot determine the 
value of the match for the person of age T-1. Hence, we cannot determine if the match will 
form. Given this conundrum, it appears to be impossible to solve a dynamic marriage market 
model (using the method of back-solving) if people can get offers from younger people.23 We 
avoid this problem by assuming couples are equal in age.  

An alternative approach would be to drop chronological age from the state space 
entirely. For instance, one could replace chronological age by biological age, and assume this 
is a state variable that evolves stochastically – e.g., biological age could go up, down or stay 
the same from t to t+1, depending on what happens to a person’s health. We might assume that 
when a person reaches chronological age T+1 they die with certainty. Nevertheless, this would 
be an infinite horizon problem, because even a person of biological age T has a positive survival 
probability. The solution to such a model would be obtained by solving a fixed-point problem, 
not by back-solving. 

In this type of model, a person of biological age t could potentially receive marriage 
offers from people of any biological age from t=1,…,T. This no longer creates a problem, 
because the model could be solved using a fixed-point method, rather than by back-solving. 
So, if replace chronological age by biological age in the state space, the fact that a person may 
receive marriage offers from a younger person creates no (fundamental) computational 
problem. 

We decided not to adopt this approach for two reasons: The first is the computational 
complexity of solving for a fixed point in a model was complex as ours. Second, if 
chronological age is not in the state space, it seems difficult to generate the observed similarity 
of ages within married couples. We could obviously introduce a preference for marrying 
someone of similar biological age. But the distribution of health, which is the main signal of 
biological age, is rather stable across different chronological ages in our data, at least until 
people reach their 60s and 70s. Thus, even a strong tendency to marry people of similar 
biological age would likely leave us with a counterfactually large dispersion of chronological 
ages within couples. Better data on markers for biological age could resolve this problem. For 
now, we decided that an assumption of equal chronological ages within couples would be 
simpler to implement, and would provide a reasonable approximation to the data, as most 
couples are fairly close in age. 
  
  

 
23 Note that making the maximum age of marriage less than T would not change the nature of this problem.  
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Appendix D.2: The Number and Ages of Children 
 
The state space becomes extremely large if we follow the ages of children. Therefore, 

we introduce, in equation (A7), dynamics in the utility of home time following the birth of a 
new child. If children only entered the model through their effect on tastes for leisure, then 
neither N(t) not the ages of children would be state variables (as 𝜇𝜇𝑗𝑗𝑗𝑗 in equation (A7) is a 
sufficient statistic for all past fertility). 

However, N(t) also enters our model through the budget constraint (the cost of 
children), welfare rules, tax rules and the cost of divorce. These quantities depend only on N(t), 
not on the ages of the children. So the addition of these features requires N(t) to enter the state 
space. Nevertheless, these features also require a forward-looking agent to foresee when a child 
will reach age 19, at which point they leave the household and no longer enter payoffs or 
constraints. Unfortunately, this requires the agent to keep track of the age of the child. And this 
would render the state space intractably large.  

To deal with this, we adopt the position that (i) changes in tastes for leisure when young 
children arrive is a first-order problem for female labor supply that is captured by 𝜇𝜇𝑗𝑗𝑗𝑗, while 
(ii) relative ages of older children have only a second order effect on labor supply (e.g., labor 
supply behavior does not vary much as children age from, say, 8 to 18, a view that prior 
literature supports). Thus, we choose to ignore child ages in the state space, which is tantamount 
to assuming that, conditional on tastes for leisure 𝜇𝜇𝑗𝑗𝑗𝑗, households with the same N(t) will 
behave in the same way, ceteris paribus, regardless of the children's ages. This means that in 
solving the DP problem we need only solve over a grid of 𝜇𝜇𝑗𝑗𝑗𝑗 and N(t) values at each age. Of 
course, when forward simulating the model, we do keep track of the child ages. Thus, for 
example, if an only child reaches 19, the household ceases to use the value functions defined 
for N=1, and shifts to the value functions defined for N=0. Thus, there is a structural break in 
household behavior when the children leave home.   
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Appendix E: Details on the Estimation Method 
 
The estimation method is the Method of Simulated Moments (MSM), as proposed by 

McFadden (1989) and Pakes and Pollard (1989). The method involves finding the parameter 
vector φ that minimizes the distance between the actual data and data simulated from our 
model. Let dr denote a statistic from the actual data, and let 𝑑𝑑𝑟𝑟𝑠𝑠(𝜑𝜑) be the corresponding statistic 
calculated in the simulated data, and assume we fit the model to r = 1,..,R statistics. We then 
construct moments of the form: 
 
(D1)  𝑚𝑚𝑟𝑟

𝑠𝑠(𝜑𝜑) = [𝑑𝑑𝑟𝑟 − 𝑑𝑑𝑟𝑟𝑠𝑠(𝜑𝜑)]  for  r = 1,…, R     
 
The vector of simulated moments is given by 𝑔𝑔′(𝜑𝜑) = [𝑚𝑚1

𝑠𝑠(𝜑𝜑), … ,𝑚𝑚𝑅𝑅
𝑠𝑠 (𝜑𝜑)]. We minimize the 

objective function 𝐺𝐺(𝜑𝜑) = 𝑔𝑔′(𝜑𝜑)𝑊𝑊𝑊𝑊(𝜑𝜑) with respect to φ, where the weighting matrix W is a 
diagonal matrix consisting of the inverse of the estimated variance of each moment (from a 
first step). We minimize 𝐺𝐺(𝜑𝜑) with respect to φ using the Simplex algorithm.  

Given the solution of the DP problem at a candidate value of φ, we simulate data as 
follows: First, we set the initial conditions at age 17. All agents start with zero work experience, 
11 years of education, good health and unmarried. We draw parent characteristics and the skill 
for each hypothetical person, using the distributions implied by the data and equation (3). We 
simulate hypothetical data for 5000 men and 5000 women for each cohort. The only difference 
between cohorts is the initial conditions, specifically, the distribution of parent education, 
marital status and whether they were born in the US, the stochastic process for health, and the 
income tax and welfare benefit rules.    

Given the initial conditions, we simulate hypothetical life-cycle histories from age 17 
until the terminal period.24 In order to simulate forward, we must draw, for each person i in 
each period t, the job offer, a wage shock, a taste for leisure shock, a health realization, a taste 
for marriage shock (if married), and the realization of a potential partner (if single).25 For 
singles we also draw a taste for school shock. And for single women and married couples we 
draw tastes for pregnancy. Conditional on these draws, the model generates simulated choices 
and outcomes for all the observed endogenous variables: education, employment, marital 
status, children, wages, welfare and health.  

In order to form the 𝑑𝑑𝑟𝑟 and 𝑑𝑑𝑟𝑟𝑠𝑠(𝜑𝜑) that enter (D1) we construct, for each cohort, a set 
of statistics from both the simulated and actual data that summarize key predictions of the 
model. These include (a) the schooling distribution by gender, (b) employment rates by gender, 
marital status and age, (c) average wages conditional on gender, education, marital status and 
age, (d) marriage and divorce rates by age, (e) number of children by age/marital status, and 
(f) the pattern of assortative mating by education of the partners. (g) welfare participation rate 
of single mothers by employment status and age. We list the moments in detail in Appendix F.  

We compute standard errors numerically. Calculation of standard errors is complicated 
by non-smoothness of the objective function, so we use “long baseline” numerical derivatives, 
which was one suggestion in McFadden (1989).26 Specifically, we compute the numerical 

 
24 We fit our model only to data up through age 61 to avoid having to model the possible early receipt of Social 
Security at age 62. 
25 We first draw whether a marriage offer is received. If it is, we then draw the match quality and characteristics 
of the potential partner: schooling, experience, ability, tastes for work, children from previous relationships, 
health, parents' education and whether employed in the previous period.  
26 We admit that long baseline derivatives can be coarse approximations. Thus, Keane (1994) argued for use of 
smooth simulators (like GHK) instead. Unfortunately, smoothing is difficult given the complexity of our model. 
Given the structural parameters are of secondary interest here (which is why they are relegated to Appendix G), 
the standard errors are obviously of secondary interest as well, so we did not view smoothing as essential.    
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derivative with respect to each of the parameters, 𝜑𝜑𝑝𝑝 using the five-point stencil formula with 
a long baseline:27 
 

𝑓𝑓𝜑𝜑𝑝𝑝 =
−𝑓𝑓�𝜑𝜑𝑝𝑝 + 2𝜀𝜀𝑝𝑝� + 8𝑓𝑓�𝜑𝜑𝑝𝑝 + 𝜀𝜀𝑝𝑝� − 8𝑓𝑓�𝜑𝜑𝑝𝑝 − 𝜀𝜀𝑝𝑝� + 𝑓𝑓(𝜑𝜑𝑝𝑝 − 2𝜀𝜀𝑝𝑝)

12𝜀𝜀𝑝𝑝
 

 
Where f is a vector of the squared moments divided by their weights: [𝑑𝑑𝑟𝑟 − 𝑑𝑑𝑟𝑟𝑠𝑠(𝜑𝜑)]2/𝑊𝑊𝑟𝑟, and 
𝜀𝜀𝑝𝑝 is equal to 0.01∙ 𝜑𝜑𝑝𝑝 (a rather large gap). Note that the use of baseline intervals of different 
length is a form of Richardson extrapolation, which is in turn a bootstrapping method. Given 
the numerical derivatives, we compute the covariance matrix using the outer product 
approximation to the Hessian.   
 
  

 
27 See Abramowitz, Milton; Stegun, Irene A. (1970), Handbook of Mathematical Functions with Formulas, 
Graphs, and Mathematical Tables, Dover, 9th Edition. Table 25.2.  
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Appendix F: Terminal Value Function Specification 
 
We set a “terminal value function”  𝑉𝑉𝑇𝑇+1

𝑗𝑗  at a pre-specified age T beyond which we do 
not attempt to structurally model behavior, as in Keane and Wolpin (2001). Because the 
“normal” Social Security retirement age is 65, and a large fraction of workers do retire by that 
age, we decided to fix the terminal period T at age 65.  By setting T=65 we seek to avoid the 
complications of modeling Social Security and the accumulation of retirement savings. Given 
the already great complexity of our model, including the additional state and choice variables 
required to model Social Security benefits and retirement behavior would be infeasible.28 Of 
course, people can choose to stop working earlier that at age 65 if desired.29, 30   

To reduce computational burden, we assume the terminal value function 𝑉𝑉𝑇𝑇+1
𝑗𝑗 �𝛺𝛺𝑗𝑗,𝑇𝑇+1� 

at T=65 is a simple function of the state variables in 𝛺𝛺𝑗𝑗,𝑇𝑇+1. Specifically, the terminal value 
function is a linear function of the state variables (dated at the end of period T=65) listed in 
Table F.1. It includes state variables of the spouse if one is married. Table F.1 presents the 
estimates of the terminal value function parameters, which were obtained separately for men 
and women:  

 
Table F.1: Terminal Value Function parameters 

 
* Indicates that a parameter is significant at the 5% level.+ indicates that a parameter is significant at the 10% level. 

 
 An interesting feature of the terminal value function is that work experience and college 
education (both own and spousal) are highly significant. In our model these variables play no 
role other than to determine the distribution of offer wages. Thus, as agents cannot work past 
age 65, there is no direct reason for them to value these quantities. The only rationale for why 

 
28 For a recent paper that models Social Security and retirement behavior in detail, while also considering labor 
supply and human capital accumulation, see Keane, M. and N. Wasi (2016), “Labour Supply: the Roles of Human 
Capital and the Extensive Margin,” The Economic Journal, 126(592), 578-617. That paper considers only men 
and does not incorporate marriage or fertility decisions.  
29 The “normal” Social Security retirement age is that age at which one can begin receiving full benefits. In fact,  
the “normal” age for claiming Social Security (SS) benefits was gradually increased from 65 to 67. We ignore 
this change because age 65 has remained a “focal point” for retirement decisions in the US for two reasons: (i) it 
is the age for Medicare eligibility, and (ii) it is still a common age for private pension eligibility.        
30 It is worth noting that for all our cohorts’ workers could also opt to receive “early” Social Security benefits at 
age 62, subject to a penalty in the form of a reduced benefit level. We ignore this option in our model (that is, we 
ignore any change in the structure of the model at age 62 that arises because this option is available). To avoid 
any bias this might cause, we only use data up through age 61 in estimating the model. 

Parameter s.d Parameter s.d
Individual's education is HSG 10.918 * 5.110 10.942 7.344

Individual's education is SC 20.462 + 10.440 20.655 * 10.424

Individual's education is CG 30.885 * 12.758 30.842 * 13.749

Individual's education is PC 32.247 ** 3.936 40.215 * 12.056

Individual's accumulated experience 121.278 ** 10.763 115.222 * 7.419

partner's education is HSG 8.210 5.118 7.880 + 4.247

partner's education is SC 19.216 ** 8.835 19.516 + 11.215

partner's education is CG 23.130 ** 4.747 33.348 * 3.751

partner's education is PC 51.873 ** 4.881 41.876 * 1.974

partner's accumulated experience 116.833 ** 10.212 117.660 * 4.246

marital status 712.743 ** 7.530 670.254 * 5.373

# of kids 100.376 ** 5.218 95.246 * 11.552

Women Men
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agents in our model would care about work experience and education after age 65 is that they 
proxy for retirement assets. Thus, as we argue in Sections III.F of the main text, the terminal 
value function accounts for agents’ concern about retirement savings in a reduced form way.  

Stated another way, the fact that V65 is increasing in work experience adds an extra 
return to labor supply that is not captured by the wage rate wage alone. Presumably, this value 
arises because labor supply also causes workers to accumulate both Social Security benefits 
and private pension benefits. If the terminal value function did not incorporate this added value 
of work, then labor supply in our model would drop off (too) precipitously before the T=65 
terminal period (as older workers would not need to be concerned about accumulating 
retirement savings). 

Not surprisingly, the terminal value function estimates indicate that people also value 
marriage and children after age 65. The latter implies that children continue to generate utility 
for parents even after they leave the household at age 18.   
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Appendix G: Moments Fit in the MSM Estimation 
The moments we can use in estimation depend on the availability of data for each cohort. As 

we report in Table G.1, we observe different cohorts over different age ranges.  Notice that for the 1960, 
1970 and 1980 cohorts the data ends at ages 63, 53 and 43, respectively.   

Table G.1: Age profile by cohort 
 1960 1970 1980 1990 
Age Range 17-61 17-53 17-43 17-33 

 
Table G.2 lists the set of moments available for each cohort. Since the data for Blacks and 

Hispanics tend to fluctuate due to relatively low number of observation, we calculated the moments 
using an average of 5 year intervals: age 22-26, 27-31, 32-36, 37-41, 42-46, 47-51, 52-56, 57-61. We 
adjusted the number of the moments to the available data. Since the data for ages 17-21 fluctuates 
substantially, we used data only from age 22 onward. There are 384, 304 and 224 moments for each of 
the three ethnic groups in the 1960, 1970 and 1980 cohorts, respectively, giving 2736 total.  

Table G.2: Data Moments used in Estimation 
Moment # of Periods (# of Moments) 

       1960                         1970                     1980 
Married Women Full Time 41 (8)   31 (6) 21 (4) 
Unmarried Women Full Time 41 (8)   31 (6) 21 (4) 
Married Men Full Time 41 (8)   31 (6) 21 (4) 
Unmarried Men Full Time 41 (8)   31 (6) 21 (4) 
Married Women Part Time 41 (8)   31 (6) 21 (4) 
Unmarried Women Part Time 41 (8)   31 (6) 21 (4) 
Married Men Part Time 41 (8)   31 (6) 21 (4) 
Unmarried Men Part Time 41 (8)   31 (6) 21 (4) 
Married with Children Women Employment 41 (8)   31 (6) 21 (4) 
Married no Children Women Employment 41 (8)   31 (6) 21 (4) 
Unmarried with Children Women Employment 41 (8)   31 (6) 21 (4) 
Unmarried no Children Women Employment 41 (8)   31 (6) 21 (4) 
Men Schooling Distribution – 5 groups**** 4 X 14 (3) 4 X 14 (3) 4 X 14 (3) 
Women Schooling Distribution – 5 groups**** 4 X 14 (3) 4 X 14 (3) 4 X 14 (3) 
Marriage Rate 41 (8) 31 (6) 21 (4) 
Divorce Rate 41 (8) 31 (6) 21 (4) 
Married women rate of childlessness***** 19 (3) 19 (3) 19 (3) 
Unmarried women rate of childlessness***** 19 (3) 19 (3) 19 (3) 
Married women number of children***** 19 (3) 19 (3) 19 (3) 
Unmarried women number of children***** 19 (3) 19 (3) 19 (3) 
Married Women Wage 41 (8) 31 (6) 21 (4) 
Unmarried Women Wage 41 (8) 31 (6) 21 (4) 
Women wage by education 5 X 41 (8) 5 X 31 (6) 5 X 21 (4) 
Women employment by education 5 X 41 (8) 5 X 31 (6) 5 X 21 (4) 
Married Men Wage 41 (8) 31 (6) 21 (4) 
Unmarried Men wages 41 (8) 31 (6) 21 (4) 
Men wage by education 5 X 41 (8) 5 X 31 (6) 5 X 21 (4) 
Men employment by education 5 X 41 (8) 5 X 31 (6) 5 X 21 (4) 
Assortative Mating 5 X (4) 5 X (4)  5 X (4) 
Welfare – Employed Single mothers****** 20 (4) 20 (4) 20 (4) 
Welfare – Unemployed Single mothers****** 20 (4) 20 (4) 20 (4) 
Women’s Health distribution******* 44 (8) 31 (6) 21 (4) 
Men’s Health distribution******* 44 (8) 31 (6) 21 (4) 
Rate of childlessness women by education+   5 
Number of children by education+   5  

*   1960 – 41 periods, 8 moments of 5 periods 22-26, 27-31,32-36,… 
** 1970 – 33 periods, 6 moments of 5 periods 22-26, 27-31,32-36,… 
*** 1980 – 23 periods, 4 moments of 5 periods 22-26, 27-31, 32-36, 37-41. 
**** Schooling distribution from age 17 to 31, no schooling after 31 – 3 moments: 18-22, 23-27, 28-30 
***** Kids’ moments from age 21 to 41. No newborn after 41 – 3 moments: 25-29,30-34, 35-39 
****** Welfare moments from age 22 to 41 – 4 moments: 22-26, 27-31, 32-36, 37-41 
******* Different source of data: IHIS (integrated health interview series) at Minnesota 
+ untargeted moments 
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Appendix H: Parameter Estimates  
Table H.1. Utility and Preferences Parameters (Fixed by cohort and ethnic group) 

 
** Indicates that a parameter is significant at the 5% level. * indicates that a parameter is significant at the 10% level. 
A “ indicates that men and women share the same parameter value.  

Utility from schooling (Eq.1) Parameter s.d Parameter s.d
Constant -140.432 * 4.310 -990.375 * 6.861
Mother is CG 402.469 * 3.169 256.582 * 6.850

Return for ability 300.674 * 1.594 940.719 * 4.866
Post high school tuition TC -700.429 * 4.951 "
Utility function parameters (Eq.9 + A1+ A5+A6)
CRRA consumption parameter α 0.541 * 0.038 "
CRRA leisure parameter 0.751 * 0.059 "
Leisure when pregnant 0.485 * 0.025 "
Leisure by  education 0.078 * 0.003 0.060 * 0.009

Leisure by health 0.157 * 0.016 0.106 * 0.003

Disutility from welfare -10.742 * 0.961 "
Disutility from welfare after 1996 -279.150 * 4.219 "
Prob of having alimony for single mothers CS -0.783 * 0.009 "
Mean of alimony 11.689 * 0.942 "
Utility from kids when married 0.274 * 0.031 0.267 * 0.006

Utility from kids when single 0.084 * 0.002 0.002 * 0.002
Home Time parameters (Eq.A7)
Constant 0.116 * 0.006 0.034 * 0.002

AR coefficient 0.785 * 0.051 0.691 * 0.053

Pregnancy in previous period 2.226 * 0.260 0.454 * 0.034

Utility from pregnancy (Eq.A8)
Constant N=0 -10.100 * 0.698 "
Constant N=1 -21.080 * 6.556 "
Constant N=2 -47.152 * 0.898 "
Unmarrird -174.943 * 0.834 "
Age -4.214 * 0.973 "
Pregnency in t-1 -251.528 * 4.530 "
Utility from quality and quantity of children (Eq.A9)
CES function's parameter -0.894 * 0.066 "
Parent's leisure 0.517 * 0.033 0.322 * 0.016

Number of children 0.944 * 0.318 "
Taste for marriage (Eq.A23)
Constant 160.360 * 5.435 "
School gap - men more educated -12.894 * 1.752 "
School gap - women more educated -10.227 * 0.893 "
Health gap -3.255 * 0.333 "
Cost of divorce (Eq.A21)
Constant -30.579 * 2.843 -27.456 * 0.748

Cost by # of children -210.589 * 7.979 -208.364 * 9.825

Ability distribution (Eq.3)
High ability constant -0.918 * 0.007 "
High ability parents education 1.582 * 0.076 "
High ability perents married 1.094 * 0.129 "
Medium ability constant -0.261 * 0.004 "
Medium ability parents education 0.999 * 0.084 "
Medium ability parents married 0.872 * 0.042 "
Cost of marriage (Eq.A26)
Constant -30.579 * 3.276 "
Cost if parents unmarried -748.000 * 7.970 "
Random shock variance
Variance of ability shock 0.125 * 0.011 0.172 * 0.005

Variance of home time shock -0.426 * 0.022 -0.312 * 0.008

Variance of wage error -0.620 * 0.032 -0.624 * 0.059

Variance of match quality shock 0.980 * 0.083 "
Variance of fertility shock 0.416 * 0.065 "
Variance of first pregnancy shock 0.974 * 0.033 "
probability of meeting a partner if below 18 -1.867 * -1.867 "
probability of meeting a partner if above 18 but in school -1.329 * -1.329 "

Women Men
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Table H.2 reports the estimates of the offer wage function, equation (2) in the main text:  
 
Table H.2. Wage Function Parameters (estimated separately for each cohort and group) 

 
* Indicates that a parameter is significant at the 5% level. 
 

Table H.3 reports the estimates of the job offer and job destruction probability functions in 
equations (5) and (4). Recall that (5) determines the probabilities that unemployed workers 
receive part- and or full-time offers. Workers who were employed in the previous period are 
assumed to be able to continue working, unless there is a forced separation.  

The bottom panel of Table H.3 reports the parameters of the logit model for exogenous 
job separations, which is equation (4) in main the text. The outcome is defined as 1 if a worker 
can keep their job and 0 if an exogenous separation occurs. The estimates imply that experience 
and education reduce the separation probability, while poor health increases it. 

 
Table H.3. Job Offer Function Parameters (estimated separately for each cohort and group) 

 
* Indicates that a parameter is significant at the 5% level. 

 
  

Women (Eq.2) Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d
experience HSD 0.026 * 0.0079 0.031 * 0.0105 0.022 * 0.0098 0.024 * 0.0044 0.028 * 0.0044 0.026 * 0.0068 0.025 * 0.0082 0.024 * 0.0067 0.029 * 0.0095

experience HSG 0.041 * 0.0043 0.055 * 0.0048 0.063 * 0.0075 0.030 * 0.0062 0.034 * 0.0091 0.034 * 0.0058 0.034 * 0.0050 0.036 * 0.0068 0.035 * 0.0086

experience SC 0.048 * 0.0060 0.062 * 0.0044 0.078 * 0.0061 0.035 * 0.0088 0.044 * 0.0067 0.038 * 0.0073 0.036 * 0.0060 0.038 * 0.0081 0.042 * 0.0078

experience CG 0.053 * 0.0070 0.073 * 0.0047 0.082 * 0.0072 0.047 * 0.0103 0.044 * 0.0084 0.045 * 0.0066 0.041 * 0.0049 0.045 * 0.0049 0.050 * 0.0053

experience PC 0.069 * 0.0102 0.078 * 0.0101 0.086 * 0.0100 0.052 * 0.0084 0.054 * 0.0088 0.051 * 0.0111 0.052 * 0.0098 0.056 * 0.0080 0.056 * 0.0090

experience^2 HSD 0.000 * 0.0002 -0.001 * 0.0002 0.000 * 0.0000 0.000 * 0.0001 0.000 * 0.0001 0.000 * 0.0001 0.000 * 0.0002 0.000 * 0.0001 0.000 * 0.0002

experience^2 HSG -0.001 * 0.0002 -0.001 * 0.0004 -0.001 * 0.0001 -0.001 * 0.0002 0.000 * 0.0002 -0.001 * 0.0002 0.000 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0002

experience^2 SC -0.001 * 0.0002 -0.001 * 0.0006 -0.002 * 0.0005 0.000 * 0.0001 -0.001 * 0.0003 -0.001 * 0.0004 -0.001 * 0.0002 -0.001 * 0.0001 -0.001 * 0.0000

experience^2 CG -0.001 * 0.0001 -0.002 * 0.0003 -0.002 * 0.0002 -0.001 * 0.0004 -0.001 * 0.0003 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0003 -0.001 * 0.0004

experience^2 PC -0.001 * 0.0004 -0.002 * 0.0005 -0.002 * 0.0011 -0.001 * 0.0003 -0.001 * 0.0003 -0.001 * 0.0004 -0.001 * 0.0002 -0.001 * 0.0005 -0.001 * 0.0002

Constant HSD 9.696 * 0.4021 9.659 * 0.6068 9.797 * 0.4977 9.722 * 0.3249 9.693 * 0.9404 9.756 * 0.8334 9.632 * 0.7219 9.657 * 0.8439 9.670 * 0.8229

Constant HSG 9.758 * 0.9932 9.782 * 1.0185 9.811 * 1.1174 9.877 * 1.1092 9.809 * 0.9155 9.949 * 0.9901 9.717 * 0.9626 9.871 * 1.0885 9.901 * 0.7754

Constant SC 9.985 * 0.8746 9.974 * 0.9641 10.126 * 0.8874 9.986 * 0.8836 10.015 * 0.9172 10.114 * 0.7181 9.993 * 0.8092 10.059 * 0.9710 10.076 * 0.9500

Constant CG 10.300 * 0.5353 10.294 * 0.5411 10.498 * 0.8143 10.170 * 0.6066 10.361 * 0.7105 10.422 * 0.7549 10.274 * 0.7732 10.414 * 0.5915 10.452 * 0.7353

Constant PC 10.323 * 1.4540 10.474 * 1.9270 10.597 * 1.5752 10.271 * 0.9543 10.538 * 0.9291 10.557 * 1.3847 10.320 * 1.4283 10.615 * 1.2551 10.665 * 0.9318

Men (Eq.2)
experience HSD 0.034 * 0.0075 0.044 * 0.0098 0.047 * 0.0087 0.024 * 0.0109 0.024 * 0.0096 0.031 * 0.0093 0.031 * 0.0085 0.034 * 0.0109 0.032 * 0.0089

experience HSG 0.058 * 0.0109 0.065 * 0.0112 0.065 * 0.0099 0.039 * 0.0109 0.040 * 0.0092 0.043 * 0.0102 0.043 * 0.0103 0.058 * 0.0086 0.051 * 0.0101

experience SC 0.068 * 0.0068 0.081 * 0.0067 0.083 * 0.0048 0.047 * 0.0064 0.048 * 0.0062 0.048 * 0.0072 0.054 * 0.0061 0.058 * 0.0078 0.060 * 0.0102

experience CG 0.076 * 0.0086 0.088 * 0.0104 0.087 * 0.0102 0.054 * 0.0090 0.055 * 0.0084 0.052 * 0.0070 0.056 * 0.0098 0.065 * 0.0086 0.068 * 0.0075

experience PC 0.090 * 0.0226 0.099 * 0.0229 0.095 * 0.0261 0.065 * 0.0203 0.065 * 0.0254 0.063 * 0.0295 0.061 * 0.0278 0.070 * 0.0225 0.067 * 0.0034

experience^2 HSD 0.000 * 0.0001 -0.001 * 0.0003 -0.001 * 0.0002 0.000 * 0.0000 0.000 * 0.0001 0.000 * 0.0001 0.000 * 0.0001 0.000 * 0.0002 0.000 * 0.0002

experience^2 HSG -0.001 * 0.0001 -0.001 * 0.0002 -0.002 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0001

experience^2 SC -0.001 * 0.0001 -0.002 * 0.0001 -0.002 * 0.0007 -0.001 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0004 -0.001 * 0.0002 -0.001 * 0.0001 -0.001 * 0.0001

experience^2 CG -0.001 * 0.0005 -0.002 * 0.0004 -0.002 * 0.0002 -0.001 * 0.0002 -0.001 * 0.0003 -0.001 * 0.0003 -0.001 * 0.0002 -0.001 * 0.0005 -0.001 * 0.0002

experience^2 PC -0.001 * 0.0005 -0.002 * 0.0006 -0.002 * 0.0009 -0.001 * 0.0002 -0.001 * 0.0004 -0.001 * 0.0004 -0.001 * 0.0001 -0.001 * 0.0002 -0.001 * 0.0002

Constant HSD 9.956 * 0.8163 9.878 * 0.9536 9.999 * 0.7674 9.724 * 0.9168 9.955 * 0.9946 9.779 * 0.9588 9.856 * 0.8968 9.786 * 0.6930 9.959 * 0.8219

Constant HSG 10.002 * 0.9109 9.938 * 0.9498 10.053 * 0.9938 9.979 * 0.9008 10.001 * 0.9192 10.117 * 1.1241 10.111 * 1.6641 9.892 * 1.3489 10.006 * 0.9168

Constant SC 10.194 * 0.6276 10.181 * 0.5678 10.294 * 0.4268 10.183 * 0.7374 10.222 * 0.7435 10.359 * 0.7039 10.141 * 0.7290 10.206 * 0.7240 10.292 * 0.8844

Constant CG 10.422 * 0.9687 10.466 * 1.1388 10.596 * 1.3277 10.332 * 0.8253 10.474 * 0.9271 10.655 * 0.9575 10.424 * 0.8755 10.444 * 0.9928 10.465 * 1.3131

Constant PC 10.487 * 0.8747 10.635 * 0.6113 10.776 * 0.8877 10.510 * 0.8418 10.597 * 0.9469 10.701 * 0.8050 10.526 * 0.8102 10.613 * 0.7776 10.679 * 0.7701

White Black Hispanic
1960 1970 1980 1960 1970 1980 1960 1970 1980

Job Offer Parameters (Eq. 4+5)
Full-Time - Women: Constant -0.602 ** 0.0540 -0.581 * 0.0534 -0.403 * 0.0550 -0.940 * 0.0589 -0.817 * 0.0580 -0.787 ** 0.0519 -0.847 ** 0.0501 -0.856 * 0.0649 -0.788 0.0689

Full-Time - Women: Experience 0.056 ** 0.0100 0.062 * 0.0091 0.052 * 0.0085 0.023 * 0.0085 0.025 * 0.0071 0.032 ** 0.0067 0.051 ** 0.0101 0.046 * 0.0098 0.058 * 0.0087

Full-Time - Women: Education 0.089 ** 0.0059 0.106 * 0.0088 0.149 * 0.0056 0.030 * 0.0102 0.038 * 0.0079 0.053 ** 0.0071 0.106 ** 0.0097 0.144 * 0.0058 0.155 * 0.0074

Full-Time - Women: Health -0.429 ** 0.0502 -0.459 * 0.0475 -0.586 * 0.0424 -0.727 * 0.0399 -0.665 * 0.0562 -0.574 ** 0.0550 -0.817 ** 0.0562 -0.802 * 0.0655 -0.981 * 0.0746

Full-Time - Men: Constant -0.294 ** 0.0115 -0.323 * 0.0096 -0.388 * 0.0048 -0.797 * 0.0050 -0.724 * 0.0077 -0.645 ** 0.0055 -0.384 ** 0.0099 -0.378 * 0.0096 -0.371 * 0.0112

Full-Time - Men: Experience 0.083 ** 0.0089 0.101 * 0.0141 0.083 * 0.0091 0.028 * 0.0130 0.035 * 0.0093 0.043 ** 0.0065 0.069 ** 0.0097 0.089 * 0.0102 0.089 * 0.0097

Full-Time - Men: Education 0.138 ** 0.0103 0.164 * 0.0110 0.178 * 0.0112 0.043 * 0.0098 0.049 * 0.0090 0.051 ** 0.0097 0.101 ** 0.0106 0.113 * 0.0110 0.137 * 0.0112

Full-Time - Men: Health -0.705 ** 0.2650 -0.916 * 0.1714 -0.975 * 0.1599 -0.884 * 0.2122 -0.970 * 0.1939 -0.996 ** 0.1840 -1.093 ** 0.0932 -0.993 * 0.1130 -1.064 * 0.1292

Part-Time - Women: Constant -1.473 ** 0.2429 -1.519 * 0.4988 -1.486 * 0.4405 -1.984 * 0.7369 -1.993 * 0.7198 -1.897 ** 0.7507 -1.980 ** 0.7751 -1.896 * 0.3593 -1.699 * 0.7750

Part-Time - Women: Experience 0.019 ** 0.0074 0.011 * 0.0056 0.018 * 0.0057 0.012 * 0.0044 0.014 * 0.0051 0.010 ** 0.0048 0.001 ** 0.0003 0.011 * 0.0054 0.000 * 0.0022

Part-Time - Women: Education 0.054 ** 0.0092 0.056 * 0.0089 0.048 * 0.0057 0.036 * 0.0022 0.034 * 0.0058 0.050 ** 0.0073 0.028 ** 0.0048 0.045 * 0.0066 0.058 * 0.0040

Part-Time - Women: Health -0.128 ** 0.0068 -0.117 * 0.0051 -0.132 * 0.0053 -0.218 * 0.0066 -0.182 * 0.0061 -0.195 ** 0.0071 -0.232 ** 0.0059 -0.191 * 0.0090 -0.203 * 0.0064

Part-Time - Men: Constant -1.930 ** 0.8299 -1.925 * 0.7603 -1.956 * 0.6397 -2.267 * 0.1972 -2.199 * 0.9363 -2.125 ** 0.8622 -2.079 ** 0.7494 -2.011 * 0.8137 -1.923 * 0.7711

Part-Time - Men: Experience 0.011 ** 0.0041 0.016 * 0.0033 0.014 * 0.0031 0.007 * 0.0036 0.012 * 0.0030 0.006 0.0059 0.012 0.0068 0.011 * 0.0037 0.013 * 0.0023

Part-Time - Men: Education -0.008 ** 0.0009 -0.001 * 0.0002 0.009 * 0.0024 0.010 * 0.0027 0.011 * 0.0038 0.017 ** 0.0017 0.022 ** 0.0044 0.011 * 0.0046 0.014 * 0.0064

Part-Time - Men: Health -0.652 ** 0.0478 -0.653 * 0.0665 -0.586 * 0.0446 -0.685 * 0.0557 -0.721 * 0.0512 -0.744 ** 0.0533 -0.581 ** 0.0612 -0.923 * 0.0665 -0.949 * 0.0717

separation - Women: Constant 1.032 ** 0.0727 0.988 * 0.0757 1.052 * 0.0769 0.826 * 0.0761 0.859 * 0.0705 0.897 ** 0.0760 1.087 ** 0.0714 0.975 * 0.0650 1.017 * 0.0718

separation - Women: Experience 0.193 ** 0.0081 0.194 * 0.0079 0.217 * 0.0071 0.080 * 0.0090 0.068 * 0.0048 0.075 ** 0.0109 0.138 ** 0.0064 0.175 * 0.0074 0.153 * 0.0091

separation - Women: Education 0.123 ** 0.0078 0.106 * 0.0078 0.119 * 0.0063 0.040 * 0.0097 0.047 * 0.0067 0.056 ** 0.0069 0.087 ** 0.0099 0.108 * 0.0087 0.136 * 0.0066

separation - Women: Health -0.872 ** 0.0910 -0.870 * 0.0943 -1.052 * 0.0886 -0.782 * 0.0725 -0.832 * 0.0911 -0.883 ** 0.0873 -0.683 ** 0.0897 -0.737 * 0.0824 -0.787 * 0.0749

separation - Men: Constant 1.094 ** 0.0528 1.115 * 0.0514 0.994 * 0.0531 0.747 * 0.0510 0.719 * 0.0468 0.772 ** 0.0659 1.010 ** 0.0508 0.958 * 0.0560 1.019 * 0.0578

separation - Men: Experience 0.267 ** 0.0083 0.266 * 0.0060 0.231 * 0.0065 0.066 * 0.0047 0.075 * 0.0098 0.090 ** 0.0084 0.195 ** 0.0076 0.231 * 0.0074 0.196 * 0.0103

separation - Men: Education 0.088 ** 0.0054 0.094 * 0.0057 0.114 * 0.0092 0.046 * 0.0070 0.043 * 0.0062 0.054 ** 0.0080 0.117 ** 0.0052 0.097 * 0.0068 0.102 * 0.0056

separation - Men: Health -0.932 ** 0.3086 -0.808 * 0.2570 -0.931 * 0.3818 -0.989 * 0.1465 -1.052 * 0.4011 -0.997 0.6526 -0.994 ** 0.3440 -1.083 * 0.4101 -1.062 * 0.4096

1960 1970 19801960 1970 1980 1960 1970 1980
White Black Hispanic
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Finally, Table H.4 reports estimates of the marriage market matching process in Appendix A, 
equation (A23):  

 
Table H.4. Marriage Market Parameters 

(Estimated separately for each cohort and group) 

 
* All Parameters are significant at 10% level. 

 

 

 

Appendix I: Assortative Mating Patterns for Blacks and Hispanics 

Assortative Mating Patterns by Cohort, Black only 

 

Assortative Mating Patterns by Cohort, Hispanic only 

 

  

Marriage Offer (Eq.6+7) Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d Parameter s.d
Women
Constant -0.865 0.0750 -1.143 0.0688 -1.356 0.0849 -1.341 0.0662 -1.556 0.0863 -1.528 0.0897 -1.366 0.0712 -1.358 0.0698 -1.347 0.0585

Age 0.114 0.0092 0.110 0.0075 0.091 0.0097 0.088 0.0085 0.091 0.0057 0.054 0.0054 0.123 0.0055 0.110 0.0063 0.080 0.0066

Age^2 -0.005 0.0024 -0.004 0.0008 -0.003 0.0004 -0.005 0.0019 -0.004 0.0016 -0.002 0.0009 -0.005 0.0015 -0.004 0.0014 -0.003 0.0004

Probability of meeting a  CG - Constant 1.780 0.0712 1.670 0.0877 1.507 0.0604 1.271 0.0781 1.239 0.0501 1.200 0.0903 1.329 0.0600 1.328 0.0849 1.245 0.0610

Probability of meeting a  CG if SC -1.182 0.0299 -1.256 0.0313 -1.272 0.0974 -1.941 0.0805 -1.995 0.0435 -2.137 0.0474 -1.981 0.0690 -1.996 0.0596 -1.947 0.0510

Probability of meeting a  CG if HS -3.991 0.0831 -4.053 0.0908 -4.077 0.0743 -4.218 0.0815 -4.172 0.0728 -4.111 0.0796 -4.907 0.0798 -4.996 0.0816 -5.176 0.0967

Probability of meeting a  SC - Constant 0.699 0.0206 0.684 0.0207 0.673 0.0214 0.552 0.0232 0.587 0.0187 0.595 0.0202 0.481 0.0190 0.486 0.0296 0.427 0.0262

Probability of meeting a  SC if HS -1.858 0.0689 -1.990 0.0760 -2.098 0.0814 -2.228 0.0825 -2.195 0.1003 -2.207 0.0871 -2.839 0.0733 -2.979 0.0679 -2.984 0.0632

Men
Age 0.106 0.0052 0.102 0.0056 0.103 0.0046 0.107 0.0069 0.106 0.0038 0.106 0.0028 0.105 0.0075 0.104 0.0092 0.104 0.0038

Age^2 -0.003 0.0002 -0.001 0.0002 -0.001 0.0001 -0.003 0.0003 -0.001 0.0001 -0.002 0.0002 -0.002 0.0002 -0.002 0.0003 -0.002 0.0002

Probability of meeting a  CG - Constant 1.216 0.0963 1.398 0.0928 1.589 0.0865 0.950 0.0919 1.375 0.0865 1.498 0.0855 0.515 0.0838 0.674 0.0624 0.740 0.0639

Probability of meeting a  CG if SC -1.161 0.0683 -1.052 0.0648 -0.976 0.1004 -1.355 0.0811 -1.330 0.0588 -1.268 0.0674 -1.284 0.0823 -1.201 0.0571 -1.118 0.0614

Probability of meeting a  CG if HS -2.398 0.0611 -2.125 0.0674 -2.074 0.0707 -2.974 0.0902 -2.912 0.0990 -2.854 0.0920 -2.822 0.1007 -2.743 0.0932 -2.684 0.0916

Probability of meeting a  SC - Constant 0.307 0.0410 0.264 0.0370 0.285 0.0370 0.705 0.0413 0.647 0.0338 0.620 0.0401 0.217 0.0333 0.166 0.0365 0.119 0.0357

Probability of meeting a  SC if HS -1.644 0.0937 -1.357 0.1005 -1.289 0.0903 -1.974 0.0962 -1.886 0.0847 -1.831 0.0913 -2.749 0.0927 -2.684 0.0955 -2.620 0.0981

White Black Hispanic
1960 1970 19801970 1980 1960 1970 1980 1960

1960 HUSBANDS 1970 HUSBANDS 1980 HUSBANDS
HSD + 
HSG SC CG + 

PC
HSD + 
HSG SC CG + 

PC
HSD + 
HSG SC CG + 

PC
HSD 
+HSG 33.9% 7.8% 2.6%

HSD 
+HSG 26.8% 6.7% 2.8%

HSD 
+HSG 19.2% 5.6% 2.7%

WIVES SC 13.4% 15.0% 6.9% WIVES SC 11.7% 15.6% 5.5% WIVES SC 10.9% 15.5% 5.9%
CG + 
PC 4.2% 5.5% 10.7%

CG + 
PC 6.4% 7.8% 16.7%

CG + 
PC 6.5% 10.5% 23.2%

1960 HUSBANDS 1970 HUSBANDS 1980 HUSBANDS
HSD + 
HSG SC CG + 

PC
HSD + 
HSG SC CG + 

PC
HSD + 
HSG SC CG + 

PC
HSD 
+HSG 54.4% 8.4% 3.1% HSD 

+HSG 53.6% 6.7% 2.8% HSD 
+HSG 49.1% 5.1% 2.4%

WIVES SC 8.0% 9.4% 3.7% WIVES SC 8.7% 8.8% 3.5% WIVES SC 9.8% 8.9% 3.6%

CG + 
PC 2.5% 3.3% 7.3% CG + 

PC 3.1% 3.5% 9.3% CG + 
PC 4.2% 4.6% 12.1%
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Appendix J: Additional Model Fit Results 
Table J1 shows the model fit to wages, employment and welfare participation. Fit is 

very good on all three dimensions. For example, the fraction of single mothers who receive 
welfare benefits declined dramatically across the three cohorts, and our model captures this 
well. For Whites in the 1960, ’70 and ‘80 cohorts, the fraction of unemployed single mothers 
aged 27-31 who participated in welfare fell from 60% to 33% to 13%, and our model predicts 
a decline from 56% to 35% to 10%. For Blacks and Hispanics welfare participation rates are 
higher but also fell substantially. For instance, for Blacks in the 1960 cohort, 71% of 
unemployed single mothers aged 27-31 participated in welfare, but in the 1980 cohort this 
dropped to only 24%. Our model predicts a decline from 75% to 20%.    

Table J1: Model Fit to Wages, Employment and Welfare 

  1960 1970 1980 1960 1970 1980 1960 1970 1980 
  White White White Black Black Black Hispanic Hispanic Hispanic 
  Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted 

Gross Annual Wages (Thousands of $) by age** 
Married Women - 27-31 31.1 30.8 37.1 37.4 41.8 40.6 26.4 27.1 30.5 31.2 36.6 36.2 25.3 23.4 28.6 27.6 31.9 31.4 
Married Women - 32-36 36.2 35.6 45.4 45.8 50.1 51.3 30.3 31.2 37.1 38.3 40.9 43.1 27.5 26.0 33.2 32.8 36.3 35.2 
Married Women - 37-41 41.3 41.6 50.4 50.5 55.5 54.9 35.9 34.8 43.6 42.2 47.6 50.3 32.5 32.1 36.6 35.7 38.8 37.8 
Unmarried Women-27-31 32.2 32.7 36.2 36.2 39.4 40.4 25.5 28.0 29.7 30.4 33.0 33.7 27.1 26.5 29.6 30.8 30.9 31.4 
Unmarried Women-32-36 36.2 36.7 41.8 41.4 43.9 43.6 28.6 30.9 35.2 34.7 36.5 34.5 28.0 28.3 32.6 34.0 34.5 34.8 
Unmarried Women-37-41 41.7 42.2 46.2 46.5 47.8 49.9 33.3 33.0 37.0 37.6 39.5 41.4 29.1 31.1 32.9 34.8 35.4 36.3 
Married Men - 27-31 43.2 43.0 47.7 47.2 52.8 53.2 33.2 33.8 38.4 37.9 42.7 42.0 31.6 30.7 33.2 33.5 35.3 36.2 
Married Men - 32-36 53.0 53.8 65.4 64.8 68.1 69.2 39.0 39.5 47.7 48.7 49.6 50.4 36.6 36.8 40.2 41.3 43.4 45.2 
Married Men - 37-41 67.3 67.1 77.1 76.9 77.3 77.9 48.7 46.1 52.0 52.3 56.8 55.0 42.5 42.0 45.2 47.0 47.3 47.2 
Unmarried Men - 27-31 37.8 40.3 42.3 42.5 44.8 42.9 29.6 30.4 33.4 34.3 36.5 36.0 29.5 30.1 30.4 30.8 32.5 32.7 
Unmarried Men - 32-36 42.7 41.7 50.6 49.8 52.2 49.8 33.4 35.2 40.2 42.4 40.9 38.9 31.2 33.4 35.0 36.0 37.5 38.2 
Unmarried Men - 37-41 50.1 48.1 55.8 55.3 57.6 57.9 36.8 36.3 41.3 43.2 41.5 42.3 36.8 38.1 40.4 42.4 42.0 41.7 
Employment rate by age group**** 
Married Women - 27-31 0.59 0.60 0.67 0.67 0.64 0.63 0.63 0.68 0.66 0.68 0.61 0.66 0.47 0.49 0.47 0.51 0.46 0.48 
Married Women - 32-36 0.63 0.65 0.64 0.67 0.65 0.63 0.74 0.72 0.71 0.69 0.67 0.70 0.53 0.55 0.50 0.52 0.49 0.50 
Married Women - 37-41 0.68 0.67 0.66 0.69 0.68 0.67 0.74 0.76 0.75 0.72 0.74 0.72 0.57 0.57 0.55 0.53 0.51 0.53 
Unmarried Women-27-31 0.75 0.77 0.78 0.78 0.74 0.76 0.52 0.57 0.64 0.67 0.64 0.65 0.55 0.52 0.62 0.63 0.63 0.61 
Unmarried Women-32-36 0.76 0.78 0.76 0.77 0.72 0.75 0.62 0.66 0.68 0.70 0.65 0.67 0.58 0.55 0.64 0.67 0.65 0.66 
Unmarried Women-37-41 0.79 0.82 0.71 0.79 0.70 0.76 0.69 0.72 0.68 0.71 0.68 0.70 0.64 0.61 0.68 0.67 0.66 0.67 
Married Men - 27-31 0.91 0.89 0.91 0.90 0.87 0.86 0.84 0.83 0.85 0.84 0.79 0.79 0.85 0.83 0.85 0.84 0.86 0.84 
Married Men - 32-36 0.91 0.89 0.92 0.92 0.89 0.86 0.85 0.85 0.84 0.85 0.79 0.79 0.86 0.86 0.88 0.86 0.86 0.84 
Married Men - 37-41 0.91 0.92 0.88 0.93 0.89 0.88 0.83 0.85 0.82 0.84 0.81 0.80 0.86 0.87 0.86 0.87 0.89 0.87 
Unmarried Men - 27-31 0.80 0.80 0.83 0.79 0.76 0.75 0.66 0.64 0.69 0.67 0.63 0.65 0.75 0.74 0.78 0.76 0.78 0.78 
Unmarried Men - 32-36 0.80 0.80 0.82 0.81 0.76 0.79 0.65 0.65 0.70 0.69 0.63 0.66 0.74 0.74 0.79 0.77 0.77 0.79 
Unmarried Men - 37-41 0.79 0.79 0.75 0.81 0.74 0.77 0.66 0.65 0.66 0.69 0.66 0.67 0.74 0.72 0.76 0.79 0.79 0.78 
Welfare Share of Single mothers by employment status 
Unemployed - 27-31 0.60 0.53 0.33 0.30 0.13 0.10 0.71 0.65 0.46 0.40 0.24 0.21 0.77 0.69 0.45 0.42 0.16 0.12 
Unemployed - 32-36 0.50 0.42 0.15 0.18 0.11 0.08 0.67 0.58 0.24 0.26 0.17 0.15 0.64 0.60 0.30 0.33 0.20 0.15 
Unemployed - 37-41 0.21 0.09 0.08 0.07 0.09 0.06 0.37 0.32 0.16 0.09 0.09 0.04 0.40 0.32 0.18 0.10 0.09 0.05 
Employed - 27-31 0.12 0.18 0.11 0.08 0.05 0.03 0.17 0.13 0.15 0.18 0.06 0.05 0.13 0.14 0.13 0.11 0.05 0.04 
Employed - 32-36 0.07 0.11 0.03 0.02 0.02 0.02 0.13 0.11 0.06 0.08 0.04 0.02 0.10 0.10 0.06 0.04 0.04 0.02 
Employed - 37-41 0.05 0.02 0.02 0.02 0.01 0.00 0.05 0.00 0.03 0.01 0.01 0.00 0.07 0.01 0.02 0.01 0.03 0.01 
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Finally, Table J2 shows the fit to marriage and divorce rates, total fertility at age 35, 
and educational assortative mating. Marriage rates fall across cohorts for all three ethnic 
groups, especially at young ages (27-31). The model captures this pattern well. Total fertility 
at age 35 is fairly stable for all groups, and the model also captures this. The rate of HSG 
women matching with HSG men falls, while rates of CG women matching with CG men, and 
PC women matching with PC men, increase across cohorts, for all groups, and the model 
captures this well.  
  

Table J2: Model Fit to Family Moments and Educational Assortative Mating 

  1960 1970 1980 1960 1970 1980 1960 1970 1980 
  White White White Black Black Black Hispanic Hispanic Hispanic 
  Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted Actual Fitted 

Family moments by age group 
Marriage Rate - 27-31 0.68 0.66 0.63 0.65 0.58 0.61 0.37 0.40 0.32 0.35 0.28 0.31 0.65 0.62 0.62 0.64 0.57 0.55 
Marriage Rate - 32-36 0.73 0.72 0.70 0.69 0.67 0.69 0.40 0.43 0.39 0.39 0.34 0.36 0.65 0.65 0.67 0.69 0.61 0.62 
Marriage Rate - 37-41 0.73 0.72 0.71 0.71 0.69 0.70 0.41 0.43 0.40 0.40 0.38 0.39 0.66 0.67 0.65 0.69 0.63 0.64 
Divorce Rate - 27-31 0.10 0.12 0.08 0.09 0.07 0.08 0.08 0.09 0.07 0.09 0.05 0.03 0.08 0.09 0.05 0.07 0.05 0.07 
Divorce Rate - 32-36 0.11 0.13 0.11 0.10 0.10 0.10 0.14 0.13 0.11 0.10 0.09 0.10 0.10 0.09 0.08 0.10 0.08 0.09 
Divorce Rate - 37-41 0.14 0.13 0.14 0.13 0.13 0.11 0.17 0.15 0.15 0.13 0.13 0.13 0.13 0.11 0.11 0.10 0.10 0.09 
Married Women - kids distribution at age 35 
Childlessness rate 0.14 0.15 0.17 0.16 0.17 0.19 0.13 0.13 0.17 0.14 0.19 0.18 0.13 0.10 0.11 0.13 0.11 0.13 
Number of Children 1.89 1.94 1.77 1.70 1.84 1.71 1.99 2.12 1.96 1.98 1.92 1.91 2.25 2.33 2.22 2.20 2.24 2.15 
Un-Married Women - kids distribution at age 35 
Childlessness rate 0.50 0.52 0.53 0.53 0.51 0.53 0.23 0.23 0.32 0.31 0.35 0.34 0.31 0.27 0.30 0.32 0.31 0.32 
Number of Children 0.92 0.99 0.89 0.91 0.93 0.81 1.73 1.74 1.54 1.61 1.51 1.43 1.60 1.61 1.58 1.55 1.62 1.50 
Assortative Mating 
HSD with HSD  0.36 0.38 0.27 0.29 0.31 0.34 0.38 0.42 0.32 0.36 0.33 0.35 0.74 0.65 0.73 0.66 0.69 0.64 
HSG with HSG  0.60 0.63 0.49 0.52 0.40 0.43 0.53 0.56 0.49 0.51 0.44 0.46 0.53 0.57 0.52 0.56 0.51 0.54 
SC with SC 0.46 0.48 0.48 0.53 0.46 0.49 0.53 0.46 0.52 0.53 0.49 0.53 0.45 0.48 0.46 0.49 0.48 0.49 
CG with CG  0.46 0.51 0.51 0.52 0.51 0.54 0.40 0.43 0.44 0.48 0.42 0.45 0.40 0.43 0.43 0.44 0.43 0.45 
PC with PC  0.31 0.34 0.41 0.46 0.49 0.51 0.38 0.40 0.40 0.43 0.47 0.51 0.25 0.31 0.34 0.39 0.48 0.50 
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Appendix K: Job Offer and Destruction Rates by Work Experience 
Table K1 shows how job offer rates vary with the level of work experience. This 

supplements Table 7 that reports results at 3 years of experience. 
 

Table K1: Job offer rate by race and cohort, by experience and education 

 Women 1960 Men 1960 women 1980 Men 1980 
 HSG CG HSG CG HSG CG HSG CG 

White               
EXP. = 3 0.41 0.46 0.52 0.59 0.48 0.55 0.51 0.60 
EXP. = 5 0.44 0.49 0.56 0.63 0.50 0.58 0.55 0.64 
EXP. = 10 0.51 0.56 0.66 0.72 0.57 0.64 0.65 0.73 
Black               
EXP. = 3 0.30 0.31 0.34 0.36 0.35 0.37 0.39 0.41 
EXP. = 5 0.31 0.32 0.35 0.37 0.36 0.39 0.41 0.43 
EXP. = 10 0.34 0.35 0.38 0.40 0.40 0.42 0.46 0.48 
Hispanics               
EXP. = 3 0.36 0.41 0.48 0.53 0.39 0.46 0.51 0.58 
EXP. = 5 0.38 0.43 0.52 0.57 0.41 0.49 0.55 0.62 
EXP. = 10 0.44 0.50 0.60 0.65 0.49 0.56 0.66 0.72 

 

Table K2 reports selected job destruction rates. This supplements Table 8 that reports 
rates at 3 years of experience. 
 

Table K2: Job destruction rate by race and cohort, by experience and education 

 Women 1960 Men 1960 women 1960 Men 1960 

 HSG CG HSG CG HSG CG HSG CG 
White               
EXP. = 3 0.15 0.12 0.12 0.10 0.14 0.11 0.14 0.12 
EXP. = 5 0.11 0.09 0.07 0.06 0.10 0.08 0.09 0.08 
EXP. = 10 0.04 0.03 0.02 0.02 0.03 0.03 0.03 0.03 
Black               
EXP. = 3 0.25 0.23 0.27 0.25 0.24 0.22 0.25 0.23 
EXP. = 5 0.22 0.21 0.25 0.23 0.21 0.19 0.22 0.20 
EXP. = 10 0.16 0.15 0.19 0.18 0.15 0.14 0.15 0.14 
Hispanic               
EXP. = 3 0.17 0.16 0.15 0.13 0.17 0.15 0.15 0.14 
EXP. = 5 0.13 0.12 0.11 0.09 0.13 0.11 0.11 0.10 
EXP. = 10 0.07 0.07 0.04 0.04 0.06 0.06 0.04 0.04 
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