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Figure 1: Re-marriage probabilities for French sample as a function of years since

separation. From Beaujouan(2009).

illustrating the tension between children and step parents (see Pinker (1999) for a
summary)®.

Beaujouan (2009) finds that remarriage rates in France are significantly lower for
single mothers than for child-less women or single men with or without children. She
shows however that this asymmetry between men and women is entirely accounted
for by the fact that single mothers are much more likely to live with the children
than are single males. Figure 1 is taken from her paper. Similarly Browning and
Bonke (2006) find that having children from a previous marriage does not reduce the
intra-household allocation to Danish husbands in subsequent marriages, but has a
strong negative effect on the allocation for wives. Again, although the data lacks the
required variables, the explanation is likely to be co-residence of mothers with their
children.

Despite such disincentives, the fraction of U.S. births accounted for by unmarried

6Pinker: In one study of emotionally healthy middle-class families in the U.S., only half of the
stepfathers and a quarter of the stepmothers claimed to have "parental feelings" toward their step-

children.
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Figure 2: Figure 2: Trends in Non-Marital Fertility, Ventura (2009).

women has risen steadily, from 5% in 1945 to 40% in 2009, according to Ventura
(2009). Most of the increase in births to unmarried women since the early 1980’s was
in births to unmarried cohabiting women; in the years 1980-84, 29 percent of out-
of-wedlock births were to cohabiting couples; by 1990-94, this proportion increased
to 39 percent. This would seem to suggest the futility of modeling unmarried fer-
tility without a model of cohabitation. The fertility trend however dates back to at
least 1945, long before the cohabitation trend. Furthermore, even in 2009, 60% of
unmarried births are to women who are not co-habiting. This suggests that relying
on cohabitation to explain unmarried fertility is not enough; if anything cohabitation
is more likely to be the result of the trend in unmarried fertility, an issue to which
we return below in our discussion of future research.

In the argument to follow, a key role is played by the assumption that men are
relatively unenthusiastic about children, even their own. A recent empirical paper
that strongly supports this view is Kohler, Behrman, and Skytthe (2005), based on a
study of the reported happiness of Danish twins. Their results, while agreeing with
previous research that marriage is associated with greater happiness for both men and
women, finds that this happiness bonus is associated for women with the children that

marriage produces, while for married men, children strongly reduce happiness.



3 The Model

The population consists of infinitely-lived adults, with a continuum of each sex de-
noted by {M, F'} and mass Ny, and Np. Individuals have zero mass. Life is divided
into discrete periods. Women are of sex f and may produce up to K children. Adults
enjoy a consumption good ¢, production of which requires only inputs of adult time;
a unit of women’s time yields w; units of the good, while a unit of men’s time yields
Wy,

There are three types of households; single males, single females, and married
couples. Married adults live together as husband and wife with all the children
ever born to the female spouse. Each period, married couples become permanently
sterile with probability J, exit the marriage market, and remain married to each other
forever. Non-sterile couples experience random shocks ¢ to the quality of the marriage;
each gets utility flow ¢ from remaining married. Singles also become permanently
sterile with probability ¢ each period.

Let £ be the number of kids in a married-couple household, and k,, < k be the
number of the husband’s biological (own) kids. We use the indirect utility func-
tions ugys, usr (k) and uyy (K, k), for, respectively, single males, single women and
married-couples, to represent the maximized utility flow each period from consump-
tion and children. The critical assumption is that children generate more utility

within a marriage than without:
ﬂSF (k? + 1) — ﬂSF (k]) < ﬂM (kf + 1,]€m — 1) — ﬂM (/{7, /{Zm>

Utility within married couples is perfectly transferable (cite to other marriage
models). This means that utility of the couples can be traded off on a one-for-
one basis. Assuming full-commitment,therefore, all allocations of the surplus can be
efficiently achieved by maximizing the equally-weighted sum of the welfare of husband
and wife.

The details of the within-period decision-making are not critical for the theory at
this point, but what we have in mind here is the idea that parents get less utility from
step children than from their own children, so that an additional child within a mar-
riage raises the father’s utility more than a pre-existing child would. We also follow

AGG and many other papers in assuming that children outside the household do not
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enter the parent’s utility function. For a more explicit treatment of the household
structure, the reader is referred to the calibration section below.

Only non-sterile women with fewer than K kids are fecund. Suppose that for
each marital status m, the support II of the fertility probability choice set is bounded
below by 77" and above by 77"." We assume that for each marital status, there is a
"normal" fertility rate 7}, and that the cost of choosing a different rate is increasing in
the distance from 7}, as given by the function © (ﬂ'mF |/7FZ‘F) . Note that the notation
allows the normal fertility, as well as the bounds, to also depend on the number of
children a woman has had already, but rules out dependence on the fertility history

of the husband.

3.1 Frictional assignment

Transitions between household types occur through marriage and divorce. The mar-
riage "market" consists of all single males and females; i.e. new entrants and those
who were single or became divorced last period. The number of single female mar-
riages with % children active in the marriage market is denoted by Sr (k). We also
assume that while entry into the marriage market is cost-less for women, there is an
entry cost 7 > 0 that single men must pay.

The timing of events in each period is that first singles make marriage decisions,
then all married couples (including those who married in the current period) learn the
current match-quality shock, and decide whether to divorce. Then fertility decisions
take place, and then fertility, utility and, finally, sterility are realized. At the time of
marriage therefore the match quality in the first period of the marriage is not known.

Each period there is random matching within K + 1 marriage markets. Single men
are identical ex ante and can choose which market to enter each period, but can only
enter one market per period. Within each market k£, the women all have k children
already. Suppose there are Sy, (k) men who enter marriage markets of type k. Let
¢, = Su (k) /SF (k) denote the tightness of market .

At the beginning of the period, single men (suitors) are randomly assigned to

a woman within the market they have chosen. Each single woman therefore starts

"In earlier versions, to keep the analysis simple, we supposed that fertility choice is costless. This

meant that the optimal choice was a corner solution: 7i* € {ﬂff ,miH L



the period with k children and an integer number of suitors. Each suitor makes a
proposal that consists of an allocation of the ex ante surplus between the two spouses.

The allocation mechanism in the market is a second-price auction. When a woman
receives more than one proposal, she is allocated the entire surplus of the marriage;
otherwise the surplus is allocated to her husband. The probability that the husband
receives the surplus is therefore wy (¢, ), the probability that he was the only entrant.

In order to allow for both large gains from marriage and low probability of mar-
riage, we assume there is a friction in the marriage market; with probability p, a
woman cannot marry, regardless of her state or the number of suitors. This can be
seen as the reduced form of a matching friction induced by some transient hetero-
geneity.

Should the marriage occur, the couple then learns the current value of ¢ . We
assume couples are unable to commit to allocations in future periods. Since utility
is transferable, decisions within the marriage such as fertility, maximize the expected

surplus, contingent on (k, k,,) and the current value of g.

3.2 Expected payoffs

The aggregate state of the stationary economy is given by the market-tightness vector
¢, where ¢ = {¢g, ., .., O } -

It is convenient to divide the period into the stage before and the stage after mar-
ital events. Let the values on entering the period, for men and women, respectively,
be denoted V&, (k, ¢) and V&, (k, ¢) . Let V&, (¢) and VI (k, ¢) denote the contin-
uation values as singles for men and women, respectively, at the close of the marriage
market. Let Y (k, k,,|¢,q_1) , denote the expected value, on entering the period, of a
marriage consisting of a woman with £ kids of her own of which k,, are fathered with
her current husband, where ¢_; denotes the previous-period’s realization of ¢q. Let
the unconditional mean of ¢ be ¢, so that we can write the value of a new marriage
as YO (k,¢) =Y (k,0]0,q).

Let Y (k, k,|6,q) be the value of the marriage after ¢ is realized but before
fertility realizations are made. Let the ex ante value of a new marriage be given by
Yk, k|, q-1)

.The alternative to any given marriage is to remain single for the period; the utility
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of singles sums to V&, (¢) + V& (k, ¢) .

The ex ante surplus from a new marriage in market k is

SO (k@) = Y° (k, ¢) — (Viis (0) + Viio (K, 8))

Suppose that the surplus from marriage is declining monotonically in k ®. As meetings
are assumed to generate marriage whenever the expected surplus is positive, we can
define a threshold k4 such that a marriage market & operates if and only if £ < ky.A
market that violates this condition is said to be "inactive".We assume that single men

are allocated only to those markets with £ < k, which we call "active markets".

3.2.1 Divorce Decisions

The marriage is assumed to end whenever the surplus is negative. Define the threshold
function ¢* (k, ky) such that the ex post marriage surplus is zero at ¢ = ¢* (k). That
is
q" (k kar) = — (Y (k, kil b, @) — Vak (B, ¢) = Vsiy (0)) (1)
. For marriages with positive systematic gains, ¢* (k) will be negative.
So now we can write the divorce probability arising from the optimal divorce

decision rule as:

WkD,km (q-1) = F (q" (k, knr) , q-1) (2)

8With concave utility, a woman’s gains from the higher income associated with marriage will
increase with the number of children she already has. Since marriage rates in the data are declining
in the number of previous children (for evidence from France, see Beaujouan (2010)), the surplus
must be declining. To ensure this is the case in the model we allow the utility of husbands to be

declining in the number of previous children the wife brings to the marriage.
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3.2.2 Married Couples

Letting the married-couple’s optimal divorce and fertility probabilities be WZ r,, and

wy,f , respectively, we have

Yk, kb, q-1) = ijj,km (q-1) [Vs% + Vin (k, ¢)] (3)
+/ YR <k7km’¢JQ)f(Q7 Q—l) dq
(k.kar)
Y (bl @) =+ mliE Juas (B + Lk + 1) 4+ BYZ (K + 1Lk +116,0)| - (4)

+ (1 — W]k\f[k}:n) [UM (k), k?m) + gYE (k), km|¢v Q)] (Trk km| )

3.2.3 Singles

The ex ante net value of a man’s prospects in marriage market k is given by

p=wo (d1) (YE (K, km|,q-1) — VSI% (K, ¢) — Vsl?w) = p.wo (&) S (k, 0[¢) (5)

Recalling the definition of the value functions, we can write, respectively, the ex ante
net value of entering marriage market k£ and the continuation values for single men

as:

Vi (k) = Vg +pswo (1) S (k. 0]¢) — 7 (6)
max {usy + Vi (k) } (7)

Vi
. Similarly for single women with £ children, the ex ante net value of entering the

marriage market is:

Vs% (k?) = Vs}% (k% ¢) + D [1 — Wo (¢k) — w1 (¢k:)] S (k, 0|¢) (8)

. If 7% is the optimal fertility probability, the continuation values for single women

are:

Vi (k,0) = (L —m3") [usr (k) + BVip (B)]| 47" [usr (k+ 1) + BVip (k + 1)] -0 (73
(9)

3.3 Fertility Decisions

The main issue here is that having a child changes the state of the marriage and the

outside option of the single female. It may also increase the utility of the father after
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a divorce; for now we assume that away. The net benefit of having a child therefore
depends on forecast of the divorce probability, which may depend on the current value
of g, if this helps to predict future values. In this case ¢ becomes a state variable

which makes the analysis somewhat more complicated.

3.3.1 Single women

Single women with less than K kids choose fertility 77 € II to solve:

Ve (k) = max{(1- i) [usr (k) + BV, (k. )] (10)
+m3" [usre (k+1) + 8V (k+1,0)] — © (7("177) }
The first-order condition for this is:
O (mi"[7}) = Ause (k) + 5 (1 = 8) AViy (k, )

where

Augp (k) = usp(k+1) —usp (k)
AV;}; (kv (b) = v&%’ (k + 17 925) - VSEF (k7 ¢)

3.3.2 Married

Married couples choose fertility to maximize the joint returns to the family. The

married couple with & < K kids chooses 7/ to solve

Y (k ko) = q+ i{%axn {58 Tuns (k+ 1, ke + 1) + BY " (k + 1,k + 1] 0,@))
+ (1= mie,) [uar (ks kon) + BY " (K kim0, 0)] — © (il 7))
The first-order condition for this is:
O (mii, T2') = Auar (. ki) + B [AYE (k, kil d, )]

where

AYE (b kpldq) = YE(k+1,kn+16,q) — YZ (k, ko, q)
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3.4 Distributions

Using the marriage and fertility decision rules, we can compute the steady-state dis-
tributions of the household types. The strategy is to first solve for the stationary
distribution of households with zero kids, then use the results to solve for k£ = 1, then
k = 2,and so on up to k = K.

Recall that the fertility rule is 77% for single women and 7T]kVIka (q) for married,
and that the flow rate of people into and out of the population is 6. We assume that
newly married have the same distribution of ¢ as ongoing couples who had realization
¢1 last period.

Let next-period values of the singles and married probability mass at each state
be given by ST (k) and H' (k, ky,, q), respectively.

Let the probability that a woman of type k marries be p, = 1 — e %. The
probability that a woman who is single today is single next period is (1 — p;) + p 7?2,
while for a married woman, the probability is simply 72,

Note that as divorce takes place before fertility decisions, all women flowing into
the singles state next period chose the single fertility rate this period, even though
some flow in from (a short-lived) marriage.

It is easy to show that, when ¢ follows a Markov chain with Ng values, we
can write the law of motion of the distribution of singles and marriages without
husband’s children as a collection of linear systems that can be solved sequentially

for the stationary distributions:

Sk (k) Sp (k) di
Hl <k707QI) A H(k707QI) + 0
L H, (k7()’qu) | | H (kaoa(JNq) i i 0 i

The elements of A are given in the appendix. For reasonably low values of N,, this
is easily solved for the stationary values S (k) and H* (k,0,q). For any k > 0, it is
easy to solve for the stationary distributions of married couples with k,, > 0, once the

values for S} (k) and H* (k,0, ¢) are known. These results are shown in the appendix.
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3.4.1 Market-Clearing: Determination of ¢,

In much of the directed-search literature it is assumed that there is an excess supply
of potential entrants, so the markets satisfy a free-entry condition, i.e. that men are
indifferent between entering a given market and not participating at all. This means
the expected gains V&, (k) — V&, equal the entry cost .

The alternative is to assume that all (fecund) singles are active in the marriage
market; this allows for expected gains to exceed the entry cost. In this case there are
two equilibrium conditions: expected gains are equalized across all active markets,
and demand for single men equals the supply of single men.

The current model has two types of equilibria; one where the free-entry condition
binds and single men are in excess supply, and one where the supply and demand of

single men are equalized.

Let M be the set of active marriage markets of type k.The free-entry condition
is that for all active marriage markets of type k, the value of entering is at least as

great as the value of staying out:
Vi (k,0) =7 2 Vi (¢) Yk e M (12)

Suppose that we know the value of V&,. Since this is a sufficient statistic for conditions

in the other markets, we can write the surplus as S (k, 0|y, Vs%w) . By definition,

Vi (k) = Vi, + pawo (64,) S (ku 0|y, Vs@w)

The equilibrium therefore requires, when the free-entry condition binds, that

Vs + pawo (01) S (k,0l¢) — v = Vi,
wo (¢r) = 7/ (p=S (k,0]9)) (13)

9 There is however no guarantee that the free-entry condition is solved by

a positive ¢, in every market. In those markets where the solution would require

9S0 if there are no entry costs, then wq (¢,,) = 0. Since this would require ¢, = co, that means

that the supply constraint would bind.
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¢, < 0, the non-negativity constraint binds, so in equilibrium these markets do not
operate because men prefer to enter another market or to remain single.
Since men are indifferent in this equilibrium, between entering the marriage market

and staying out, the value of staying out equals the autarky value:

UsM
VR = 22
M B (1= )

In principle, the above relationship pins down ¢,, given the value V{},. The random

assignment rule implies that wq (¢,) = e %k, so free entry implies ¢, = — log (wg) =

log (v/ (25 (k,0[))) .

. Now suppose that single men strictly prefer entry into active marriage markets.
Another way to think of this is that there is excess demand for husbands; the supply

constraint binds. This constraint is
ZSM (k) < Swm (14)
k

using the definition of market tightness: S, (V&%)

_ Su (k)
Sk (k)

P

the binding of this supply constraint can be written as:

> 6uSr (k) =Y Su (k) = Sy

keM keM

. Since the market-clearing implies that ¢, is decreasing in V&, then it is easy to
solve for equilibrium by increasing V&, from the autarky level until this constraint

holds with equality

3.5 Equilibrium

We summarize the model with a formal definition of the stationary equilibrium of the

directed-search marriage market.

Definition 1 A stationary equilibrium of the directed-search marriage market with a

mazimum kids K consists of the following objects: a list of decision rules for fertility
K—

SF f_MF ¥ Kt : x k vt
{7Tk : {Wkﬁkm}kmzo}k . and divorce {{{q (k, km)}}kmzo}k .0 list of ex-ante value
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K
functions {V&, (k) ,VE, (k’)}f_o for singles and { {YE (K, kp, q)}]]z _O}k for mar-
- =0 1o
K
ried, a list of ex-post value functions { VL, (k) , VE, (k)}szo for singles and { {YE(k, ky, Q)}: :O}k

for married, a list of distributions {SF (k) {F (k, km)}zmzo}kK_O, a rule {d)k}fzo for
assigning men to markets , a rule { Rp (2) , Rar (2)} for assigning the surplus as a func-
tion of the number of suitors z,and a law of motion {Tg (k) {Tw (k, ko, q)}gmo}kKo
for the distributions. This list must satisfy the following conditions:

1. Optimality:

(a) The fertility decision rules are solutions to the individual optimization prob-

lems (11) and (10), given the value functions.

K-1

(b) the divorce thresholds {{{q* (ky k) } }r :O}k set the marriage surplus
™ —0

to zero.

(c) For each k, the value functions solve the the system of ex ante asset equa-
tions (77),(6),(3) and ex post equations (9),(7), and (4),(3),given the
laws of motion for the state variables k,k,,,q and marital status and the

surplus allocation rules .
2. Market-clearing: the market tightness vector {¢k}kK:0 satisfies these conditions:

(a) Feasibility: the supply constraint (14) is satisfied.
(b) Indifference: V&, (k) —~ = VE, over all markets where ¢;, > 0

(c) Free entry: if the supply constraint (14) does not bind, then V&, = V&, the

value of autarky for single males.

(d) Allocation: the surplus allocation rules {Ry (k), Rr (k)} are consistent

with the outcomes of a second-price auction within each market k.
3. Aggregation: The laws of motion of the distributions satisfy

(a) Consistency with individual decisions: Equations (7?),(??),(??),(??) and

(7?) are satisfied

(b) Stationarity: The distributions are the fixed points of their laws of motion.
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4 Solving the Model

4.1 Asset Equations

Suppose marriage market k is active.Lets assume that we know the solutions for k41,
the fertility decisions for (k, ;) and the ex post value V&, of being a single male.
The purpose of this section is to show that these assumptions allow us to write the

asset equations relevant to the asset market as the following linear system:

VSL%‘ (k‘) a1 0 a13 VSEF (k’) dl
Y¥ (k, 0, QO) = | Q21 Q22 Q23 Y¥ (ka 0, QO) + | do
Y¥ (/f7 0, Q1) 31 dzz (33 Y¥ (7477 0, 611) ds

Though the coefficients get quite complicated, the computation itself is very straight-
forward. Recall that the system was constructed from conjectures about ¢* (k), the
thresholds for divorce. Before proceeding from the solution for k to £ — 1, these have
to be tested and the step repeated with new conjectures if the current conjectures are

not verified. The coefficients a;; are shown in the appendix.

5 Calibration

The purpose of calibrating the model is to assess the ability of the theory to account
for current patterns of average fertility, marriage rates and the distribution of family
types, and to assess the contributions of various types of shocks to the differences in
these patterns between the 1990s and the 1950s. We can also use the calibrated model
to measure how important are marriage-market prospects for single fertility; the dif-
ficulty of doing this econometrically is succinctly described in Rosenzweig (1999).
Finally, we expect divergences between the model results and the empirical statistics

to help us identify new research questions that the model raises but does not resolve.

5.1 Simulation

As is standard in the macro literature, model statistics are produced by simulation
of the model’s stationary steady state at a given set of parameter values. The

population size is set to N = 1000 for each sex, and the simulation follows each
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woman for 27 years, to correspond to the 18-44 age group that is usually considered
by statistical reports on fertility. The initial conditions at entry are marital status and
number of children. These are set to match the average for 18 year olds in 1996-2007,
according to the March CPS; 10% of women are married, and x% have children. For
each woman, the realizations of the stochastic processes governing marriage, fertility,
divorce are given by 27 iid draws of a uniform random variable of dimension 5. The
aggregate statistics are then computed by pooling the observations over the entire
population, over all ages.

While age is not a state variable in the model, it is possible of course to track age
in the simulation, and so the lifecycle profiles over this age interval can be traced and
compared to the analogous profiles in the data. This is discussed below in the section
on further research; for the current work, the simulation targets will be aggregates

over the age intervals.

5.2 Within-household structure

We take a period to be one year and normalize the time endowment to 1 unit of
time per person per year. Each household takes 5 < 1 units of time per period to
maintain. Adults consume goods, which in turn require time to produce. A unit of
women’s time produces wy units of consumption good, a unit of men’s time w,, Raising
children requires mother’s time; the cost ©; (k) is increasing in the number of kids,
but bounded below 1— #p. The function is indexed by household type, as the time
requirements may differ if a husband is present. In addition to the required time,
there is a discretionary component, which we call investment, I € {0,1}. Choosing
I =1 costs 0 units per child of the mother’s time. Investment is not divisible among
the children; each child in a household gets the same amount.

Utility is linear in leisure; husbands do not contribute their time to home pro-
duction, child care, or investment because they have higher productivity w,, > wy.
The utility function is concave in consumption and concave in own children, with

parameters that vary only by sex ¢, not by marital status. Letting the number of
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step-children be k, and disutility per step child be x,, we can write this as:

log ¢ + g log (k (1 +,) 1) — x;ko k>0
Ui(c,k7k071): Ogc o Og(( ’7)) X (15)

1OgC+Oé()Z' k=0

where ¢ is given by the budget constraint:

Single men produce cgyr = wy, (1 — 6) and single women with k children produce
Csr (k) =wf (1 — O —k (/fSF + Igp (k) 0r — Tk))

.Husbands produce w,, (1 — kry) and wives wy (1 — 0y — k (kypp + I (k) 01)), so

that the budget constraint of a married couple is

CMF+CMM = W, (1 —k?IiM)+wf (1 —QH —]f(l‘fMF‘f‘]M (k)g[))

The flow utility received by each household member therefore varies according to
the number of children (k, k,,) and the marital status. We assume the utility function

is linear with parameters that vary only by sex ¢:
wi (e, k, 1) =c+ (a; + Iv;) k (16)
For single males, flow utility is
usy = Wy (1 —0g)
.For single woman households, the state is k , so the total utility flow is:

usp (k) = csp (k) + (ozf + I (k) 'yf) k (17)
= wf<1—9H)+(Oéf+]5f(l€) (yf—ﬁjwf)—/ﬁsf—i-T)k: (18)

For married households the state is (k, k,,) . The consumption of each spouse

(carr, carar) is determined in equilibrium. The total utility flow is

ym (b, kn) = unmr (crrs by Iar) + wning (G By Tag) (19)
= q+tcur+ (Oéf + Ing (K, Ky 'Vf) k+canr + (m + Tnr (K k) 7,0 (RA)

where ¢ is exogenous marriage quality.
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Two important features of these assumptions are that married men will tend to
spend more time than singles producing the consumption good, and that married
mothers will tend to spend less time in production than single mothers. It is easy
to see that when there are no step children, married couples gain more than single
females from making the investment; the single female gets vk, while the married
household gets (vm + 7y f) k. Whenever wy/0; € (7 £3Ym T f) then single females will
not make the investment and married couples will. Since married women are assumed
to do all the housework 0, this means that married mothers will necessarily work
fewer hours producing the consumption good than single mothers. Singles will also

work fewer hours than married men, as the singles have to the housework themselves.

5.3 Fertility Probability and Effort

For non-sterile women, the probability that a child will arrive next period is assumed
to be a declining function of contraceptive effort, which is modeled as a utility cost
© (7F) to the household. Therefore those who prefer to have a child will exert zero
effort. Let the fertility probability at zero effort, for a woman of marital status ¢ be

m;.For fertility-cost parameter ( > 0, the effort-probability frontier is given by:

e—@(ﬁf)_\/max(le—@ﬂf) m

5.4 Parameters set a prior:

Most of the parameters can be set independently of the marriage-market equilibrium.
This part of the calibration relies mainly on statistics from government publications
and other papers. The probability ¢ of exiting the reproductive state, as in Regalia
and Rios-Rull (1999), is set so as to replicate the average number of years a woman
spends in the reproductive state. ~We compute this by summing the fraction of
women who are fecund at each age between 16 and 44, as estimated by Trussell and
Wilson (1985).1° This results in a total of 20.45 fecund years per woman, so we set
0 = 0.0489.

Wages are set to the medians for each sex from the 1995 CPS for the age group

25-45. For men the median hourly wage is $10; so we set w,, = 10. For women,

10The numbers we use are based on the interpolated series reported in Sommer (2008).
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the median hourly wage is $8.17, so we set w; = 8.31."' Wages at younger ages
would not be informative about the cost of time, as younger people are likely to be in
school or provisional jobs. We set 5 = 0.96, the standard value in the macroeconomics
literature; in models with savings, this value ensures that the risk-free interest matches
the US long-run average of 0.04. We set the exogenous part of the divorce probability
to mqy = 0.01 to match the average divorce rate for US women aged 20-44 in 1960, as
reported in Carter and Glick (1970).

The time-allocation parameters are set to match the time remaining after home
production and child care in the model to weekly working hours according to the 1990
US Census , for people aged 25-45 years, by sex, marital status, and in the case of
women, number of children. This also requires us to set the investment parameters so
that single women do not invest but married women do, at least when the children are
all from the husband. The match is not exact but rather is given by the parameters
which yield the minimum Euclidean distance between the empirical targets and the
model outputs. The comparison between the model and hours data is shown in Table
X.

These fixed-parameter values are shown in Table Y.

5.5 Free Parameters

The model has 9 free parameters that are set so that the model’s stationary dis-
tribution matches an equal number of statistical targets. In addition, a number of
other free parameters are normalized to a fixed value, as these are not identified by
the targets. For instance, variation in p,,which is the probability that marriage is
permitted in a local market, is roughly equivalent to adjusting other parameters that
affect marriage probabilities via preferences, such as the utility level of singles relative
to married. can , and the preference parameters. We set these parameters so as to
ensure that the calibrated model met the conditions that are required for the model
to match the marital and fertility patterns of the 1990s. The value of the low-quality

love shock ¢y, is set to -qg.These values are show in Table Z.

1'Might be better simply to take numbers from Blau and Khan for FTFY workers.
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6 Results

The results presented here are entirely preliminary!

The analysis in this section is divided into two parts: a numerical example with
K =1, and the benchmark model with K = 5. The purpose of the numerical example
is to illustrate how the model responds as candidates for the exogenous shocks are
allowed to vary across an interval that includes the parameter values for both the 1950s
and the 1990s. The purpose of the benchmark model is to provide a tighter fit to data
that can be used to assess the proposed explanations of the marital transformation

between these two periods.

6.1 Comparative Statics: The K=1 Model

The K=1 parametrization is the result of setting the free parameters in Table 3(a)
so that moments from the steady state distribution of the model approximate the
empirical moments in Table 3(b). The main restriction of course is that women can
have at most one child, so this imposes a significant handicap on the model in terms
of fitting data. However the benefit is that the comparative statics are relatively easy
to understand.

Fig. 3 below shows the response of the K = 1 model to a rise in the women’s wage
from 5 to 10, holding constant all the other parameters of the model. We see in the
first panel that this leads to contrary trends in fertility; that of single women rises,
while that of married declines. The result, shown in the panel to the right, is that the
share of single mothers in fertility rises throughout, from about 30% to 80%. As in
the US data, this is partly due to the rise in unmarried fertility relative to married,
but also, as shown in the second row, to the decline in marriage rates as female wages
rise, which is reflected in a decline in the fraction of women married as shown in the
last panel, and is driven by the decline of the marital surplus as single women’s utility
rises with the wage. It is not clear why the divorce rate("MarDivAv") is not trending
at the same time.

To explore the impact of other historical changes, we next consider a rise in the
effectiveness of birth control, as illustrated in Figure 4. Effectiveness is defined here

as 1/£, the parameter in the effort-probability frontier. The effects on married and
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Figure 3: The response of the benchmark model to a rise in the female wage for 5 to

10 per year.
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Figure 4: The response of the benchmark model to a rise in the effectiveness of

contraception.

single fertility are very similar, though this time they do converge as effectiveness
increases. The fertility share of single moms (SinKidsRat) falls, contrary to the data,
and the fraction married increases.

Now suppose that it is lump-sum transfers to single mothers that increase over
time. Figure 5 shows fertility increases for both married and single women, at roughly
the same rate. The fertility share of single moms (SinKidsRat) increases but by much
less than in the wage case; the range of variation is 0.08 compared to 0.45 in the wage
experiment.

Overall the results indicate that the mechanism that motivated the paper, the

marriage-market disincentive for extra-marital fertility, does indeed respond to wage
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trends as hypothesized. This was not obviously true because the mechanism requires
both that marriage be rewarding for women and that the effect of premarital fertility
undo these rewards. The key is that men in the model must care for marriage only
as a route to consumption of goods and ¢; the parameters in Table 1(b) imply that
they do not care for children, particularly those fathered by other men. Women
like marriage, for consumption and for the opportunity it provides for additional
investment in children, benefits that weaken as women’s wages rise, driving down

married fertility and raising consumption for single mothers.

6.2 Computational Measurements: the K=5 Model

The main role for the K=5 experiment is to prepare the ground for a quantitative
assessment of the effects of women’s wage, relative to men’s, as the K=1 experiment
showed that the other candidates were unlikely to provide consistent explanations of
the rise in the fertility share of single moms. The first column of Table 4(a) shows
the statistical targets from the data, while the second shows the corresponding result
for the benchmark model. The fit is not terribly good at this point, mainly because
there has been little time to calibrate. We expect the fit to improve dramatically as
we learn how to work with the model.

The main result so far is the effect of imposing on the model a wage of 6.1,
corresponding to women’s wage averaging 61% of men’s as was the case for FTFY
workers in US data for the early 1970s ( see Blau and Kahn (1997)). The effects,
shown in the (1950s) column of Table 4(a), are dramatic. The fraction of women
who are divorced falls more 50%, from 8.3% to 3.9%, while the fraction of births to
unmarried women falls from 34% to 26%. This is due to a rise in the married birth
rate, from 8 % pa to 8.7%, and a decline in mean birth rate of singles, from 4.3% to
3.9%, and a rise in the median lifespan of a marriage, from 5.5 years to 7.6, as shown
in part(b) of the table. Marriage rates however do not rise, remaining stable around
5.5% pa, which is unexpected and contrary to the data; further work is needed to
ascertain the causes of this result.

Part (b) of Table 4 shows other (non-targetted) aggregate statistics for these
parameterizations. The fraction of children living with their fathers rises in the model

from 58% to 66% when the women’s wage falls, and the fraction of marriages lasting
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at least 5 years rises from 80% to 90%.

The parameter values required to obtain these results are shown in Table 4(c).
Once again the salient feature is the men’s lack of enthusiasm for children, even their
own. Being childless raises a man’s utility by 0.4 and utility by -.2 per log of children
after the first. The aversion per step child is 0.78 which is large relative to the other
utility numbers. The model also requires strong persistence of the marriage quality;
a high shock today is followed next period by a high shock with probability 97%.,
while for a low shock, the probability of a high shock next period falls to 57%.

Overall the results indicate large responses in the historically-correct directions
for most variables of immediate interest, but it is not yet clear whether the model

can explain much or any of the shift in marriage rates.

7 Conclusions

Our quantitative results are not meant to be definitive but rather should be taken
as illustrations of the usefulness of our approach. The contribution of the current
paper is to allow the theory of family structure to account for marriage-market dy-
namics associated with repeated opportunities to remarry and to have children; to
get there we abstracted from important features explored in related papers, such as
aging, human-capital investment in children or the impact of means-tested govern-
ment transfers. There are also important features of marriage, such as the margin
between cohabitation and marriage, that are ignored by both the current paper and
the bulk of the related literature'?. However it is easy to see that the approach used

here can be extended to deal with these and other features of marriage and fertility.

12 A5 a first pass, this neglect is not entirely unjustified, as cohabitation for many appears to be a
form of extended courtship rather than a substitute for marriage. Spain and Bianchi (1996, p. 49)
state that the majority of marriages formed since 1985 began as cohabitation. Overall, they say,

cohabitation accounts for 6% of US households.
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A Solving the Marriage Market Asset Equations

Let the seed value of q be ¢y, so that the probability of the first shock in a marriage
being ¢; is f (¢;, ¢1) - This is not an innocent assumption; since ¢; is the highest value,
persistence implies strangers are optimistic here about their chances in love. If people
require ¢ = q; to marry, then they will divorce whenever ¢ = ¢y. So for the 1950s
equilibrium, we need that people would have married even if ¢ = ¢q.

We now proceed to work out the coefficients of the system.
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A.1 Single Female

Let the probability that a single female obtains the marriage surplus be

ps (¢r) = p2 [1 = wo (¢) — w1 (dy)]

The ex ante value of being a single female with £ kids is:

Vi (k, @) + ps (o) [V (k, kmlo, q0) — Vi (k, ¢) — V]
Vir (k) = Vii(k,0) [1 = ps (#)] + ps (01) [V (k, k|6, 1) — Vi
, where S (k,0|¢) = Y (k, ko, qo) — VI (k, ) — VE,.
Using the expression for V% (k) :
VE (k) = (1 — 7T£F) usp (k) + 73 ugp (k+1) — © (wa)
+8(1=08) [(1 — 7" V& (k) + m " Vi (k + 1)] (21)
we can write
Vi (k) = di+ B (1= 6) (1= m") ViR (k)
, where
d = (1 — 7T£F) usp (k) + 73 ugp (k + 1)
—O (mF) +B(1 —0) mF Vip (k+ 1)
Plugging this back into the definition of V&% (k), we get,
VSI% (k) = [Czl +B(1—4) (1 - WEF) VSE;“ (k)} [1 = ps (&)] + ps (&) [YE (K, km|o, 1) — Vs%]
= anVip (k) + aisY” (k, kn|d, 1) + da
where
a; = B(1-9) (1 - WEF) (1 —ps ()]
a3 = Ps (ﬁbk)
di = [1 —DPs (¢k)] Cz1 — Ps (¢k) Vﬁw

we have written this as a linear function of terms in k£ which are to be determined,

and terms in k + 1, which are already known.
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A.2 New Marriages

Let the divorce probability of a marriage with new realization ¢ be 77,13 k. (@) . the
probability that the spouses, should they stay together, are not sterile next period is
(1-=19).

The value of a new marriage where the bride already has k children is:

YE <k7 0’ Q1) = f (CZOa Q1> [YR (k> 0‘¢> QO) (1 - 7T£0 (CIO)) + 7rkD70 (qo) [VS{% (ka ¢) + VSI?V[H
+f (g @) [V (R, 016, q1) (1 =70 (@1)) + 7o (a1) [Visie (K, @) + Vi ]

. I find it slightly more convenient to rewrite this as below:

VP (k,0,q1) = [f (0. 1) 7Tk:D,0 (%) +f((]1,Q1)7TkD,o (1)) [VSI% (k,¢) + VSRM}
+f (q0, q1) (1 - 77130 (C_Io)) Y (k,0[0, q0) + f (a1, ¢1) (1 - 7Tk:D,0 (‘h)) Y (k,0[¢, q1)

If a marriage breaks up, under our assumptions about timing, it is before the
fertility decision, so assuming the marriage survives the divorce stage, the value of

the marriage, before the fertility realization is known, is
R (ka 0‘¢7 Ql> = EUM (ku qz)—i_ﬁ (1 - 5) [(]' - W%OF (qz)) YE (kv 07 QZ> + ﬂ-k ,0 (ql) YE (k + 17 17 %,)]
, Where

EUM (k,q) = +(1—7Tk0 (qz)) un (K, O)—Hrko (qi) ups (k4 1,1) —0MF (7Tk0 (qz))

Now using
Vi (k) = di + 8 (1= 68) (1 = ") Vg (k)
Ultimately we can write this as:
P (k,0,q) = a24i1 Vg (k) + a2452Y " (K, 0, q0) + az153Y " (k,0,q1) + dayi

, where

Q2441 = [f qo, C]z 7T Ekm (C]o) + f (CI1> C]i) Wﬁkm ((]1)] B (1 - 5) (1 - ﬂ—lfF>
A2+452 = f (CIO, C_Iz) ( 7Tk;Do ((IO)) B (1 - 5) (1 - WMF (QO))
azpiz = f (q1. 1) ( Wkam (QI)) B(1—0) (1 - 7Tk0 (Q1))

33



and the intercept terms are:

dayi = [(q0,q:) (1 =750 (00)) [EUM (K, q0) + B (1= 8) Ty (q0) V" (k+1,1,q0)]
+f(q1,4) (1 — 7rkD70 (ql)) [EUM (k,q1) +B(1=9) W,IC‘{OF () YE(k+1,1, ql)}
o+ [f 0, ) 78, (a0) + f (a1, 06) Eh, (1)) [ + V|

A.3 The rest of the value functions

Now that we have computed the value system for single women and newly-weds, it
remains to compute the values of single men V&, (k) and the values of marriages
with husband’s children present, (k,, > 0). These are straight-forward. First, for the
single men,
Vaar (k) = Vi +wo (93) S (k. 0[¢) —

where S (k, 0(¢) = Y (k, k9, o) —=VdE (k, ¢) Vi and Vg} (k) = di+5 (1 = 6) (1 — ") V7 (
So, given V&, and ¢, then V&, (k) is known.

Later we can use this to compute V&, = maxy, {usy + 8VE, (k) } and verify that
we have guessed correctly or update.

The value of an ongoing marriage where the bride already has k children of which

k., < k are the husband’s is:

VI (b by @) = [f (a0 @) Tig, (@0) + f (@1, @) Tk, (@1)] [Vi (K, @) + Vi)
+f (CIm C]z‘) (1 - Wllcj,km (QO)) v (ka km’(ba QO) + f (Q17 Qi) (1 - WkD,km (Ql)) yh (k> ka

the unknowns here are the values Y (k, k|6, qo) -

where 3 = (1—6)7°53
Substituting we get
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Yk kmoa)) = [f (q0,0) mhr, (20) + f (1. @) Wkam (1)) [Vise (k. ) + Vi)

)

+f (a0,0:) (1= 7y, (a )[EUM (ks q0) + 5 (1= w250 (20)) YZ (k. Ko, 0]

+5f (90, i) (1 — o (G0 ) ™ km (90) Y7 (k+ 1, kn +1,q0)
+f (@, q) (1 =75, (@) [EUM (k,q1) + B (1—md (@) Y" (k>k’m,Q1)]
+5f Q17QZ) (1 ﬂ-kkm Q1 ) (q )YE (k+1akm+17Q1)

Suppose that we know the entire system for k + 1now the only unknowns are

YE (k, kpm,q0) and YE (k. kpn,q1) -

Y (k, km,qo) _ | b b YE(k, km, qo) N d
YE (k, kpm,q1) ba1  bas YE (K, kp,q1) ds
, where
bij = £ (45,4 (1= 7, (47)) B (1 =7 (9)))
and

d; = [f (q0. ¢:) ™1 o (@0) + f (01, i) T o (@ )} [VSF (k,0) + VSM]
+F (a0, ) (L =D, (@) [EUM (k,q0) + Bt (a0) Y7 (k + 1,k +1,00)|

+f (a1,0) (1= 78y, (@) [EUY (k,q0) + BrdfE (@) Y (k + 1k + 1,01)|

At k=K, of course the fertility terms disappear, so we are left with

bij = f (@i, q;) (1 — hx,, (@) B

d; = [f (QO:Qi)WkD,km (q0) + f (%%)WkD,km (Ql)] [Vs]}’ (k,0) + Vs%]
+f (90, a) (1= mhy, (20)) UM (K, q0)
+f (a1, q%) (1 - Wllg),km (QI)) UM (k. qv)

A.4 Distributions

Suppose we impose a discrete distribution on g over N, values. Also, let the proba-

bility a single woman with k& children marries be
ty = P2 [1 — wo (&)
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A.4.1 casel: k=0

The laws of motion for £ = 0 are:

Sp(0) = 64+ (1 —m5") (1-6) [(1 — p1o) Sr (0) + / (700 (¢') H (0,0, q) £ (dq', q) + 119Sr (0) 75 (¢) S
H'(0,0,¢") = (1 —7g,) (1-9) / (1—mg (¢") [H(0,0,q) f(dq) + 1oSF (0) f (¢, 1) dy']

A.4.2  Child-less single women

We can then write the flow into singles as composed of the following elements:

1. Those were single last period and did not marry, plus new entrants: This has

mass 0 + (1 —7§") (1 —6) (1 — p) Sr (0)

2. Those who were single last period and married, then divorced:

(1=m5") (1= 6) 1Sk (0 ZWOO ()

3. Those who were married last period and divorced:
(1= 1= D 7 (d) f(d,q) H(0,0,9)
q ¢

We can therefore write the law of motion of the child-less single mass as

S}: (0) = 5+CL115F +ZCL1 q+1H<O 0 q)

q

an = (L—=m3") (1=0) [(1— po) + 1o Zﬂgo (d) f(d,q)

argn = (L=m") (1= 78y (d) f(d.q)

A.4.3 child-less marriages

The mass of child-less marriages with quality ¢’ consists of:
1. Those who were single last period and married this period
(1 =m0 (a) (1 = 6) oSk (0) f (¢, 1)
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2. Those who were married last period and had no children and did not divorce

(1-6) (1 —mpo(d)) (1 —ma0 () qu q) H (0,0, q)
We can therefore write the law of motion of the mass of child-less marriages as

H(anaQJ) a]+1 1SF + Zag-‘rl z+1f QJv(JZ) (anv%)

=1

where

ajr1 = (1—=29)p (1 - W(j)j,o (Qj)) (1 - W%F (Qj)) f (g, q)
ajrripn = (1=0) (1= (g) (1 =m0 (43)) f (a5, i)

A.4.4 case 2: k>0,k, >0

For each k£ > 0 we can also construct a similar linear system, with flows in from the
population with k£ — 1 kids and flows out to the system with k + 1 kids. There is
also a flow in to S% (k) from H (k — 1, k., q) and H (k, k.., q). However the flow into
H (k,0,-) can only be from singles, which simplifies the system.

Once the system at k — 1 is known, it is easy to compute the steady-state distri-
bution for H (k, k,,, q) with k,, > 0. This is particularly easy for k,, > 1 because the
only inflow is from H (k — 1, k,, — 1,q), whereas for k,, = 1, we must also allow for

inflows from single women with k£ — 1 :

Nq
H(k kp,q) = akkm( i)+ (1-9) (1 _Wkk (Qz)) (1 Wkk (¢:) ZH (k kman)f(Qiqu)
7j=1
Nq
+(1=0) (1= 71 (@) T 1 (@) D H (k= 1k — 1,05) f (a1, 05)
j=1
, Where
~ o (1 —0) py_1Sr (k= 1) (1 - ﬂ-kDfl,kmfl (qz)) W]k\{};,km—l (@) [ (g, q1) km =
Ak ko, (Qz) =

0 ky, > 1

So for the N, = 2 system, we can write this as

H(kakm7QO) hir  hia H<k7km7q0> i 90
H (k,km,q1) hoi  hao H(k,km,q1) g1
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where

hor = (1=0)(1—m, (@1 Tk (01 a1, 9o
hiy = (1—-9¢ 1_7TkD,km q1 ].—7T£j[]5n q1 q1, 01
and
gi = Uk (@) +(1=0) (V=77 1y, 1 () Tk 1 (@)
Nq
x> g a) H (k= 1,k —1,q)
j=1

A.4.5 case 3: k>0,k, =0

Singles Sticking to the discrete case, for k > 0, the flows into S (k) are:

1. From singles at kK — 1 who didn’t marry and then had a baby
(1-9) Wffl (1 - :ukfl) Sr(k—1)

2. From singles at £ — 1 who did marry, then divorced and then had a baby

&)k [Z Tr-1,0 (4:) Qm%)] t_1SF (K —1)
3. singles at £ who didn’t marry and didn’t have a baby
(1=6) (1= m") (1= ) Se (k)

4. singles at k who did marry and didn’t have a baby
(1—-06)(1—n7 [Zmo (4:) %7(]1)] 1S (k)
5. from married at £ — 1 who divorced and then had a baby

Trk 1 Zzﬂ-k 1,0 q] q]7qZ)H(k_1707Qz)
i=1 j=1
k-1 Ng Ng

+Wl§€1 (1 - 5) Z Z Zﬂ-kDfl,km (Qj) f <Qj7 Qi) H (k — L,k Qi)

km=1 j=1 i=1
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6. from married at k£ who divorced and did not have a baby

(1_7T Zzﬂ-ko q] QJ7QZ)H(k707Q1>

7=1 =1

+(1 -7 Z Zzﬂ—kkm 4;) [ (a5, 0:) H (K, ks, ;)

km=1 j=1 =1

The law of motion for single women is:

Sh (k) = a1, Sp (k +Za1, (k,0,¢) + dy

where
an = (1-20) (11— ( 1— ) + Zm () qz,ql)] uk>
aip = (L—m") (1 —90) Zﬂﬁo (g) f (g5, @)
and
dy = <(1 =) mity (1= ) + &)k [Z T 10 (¢) Cqul)] u“) Sp(k—1)

k—1 Ng Ng

Tl (L=8) D > > T ha, (@) f (5. a0) H (k=1 ks )

km=0 j=1 i=1

+ (1 =) ZZZ Do (@) f (a5, 0) H (B, ks )

km=1 j=1 i=1

Married For married women in households with no kids from the husband, the

flows into H' (k,0,q;) are:

1. From married with same number of kids

Ny

(1=0) (1 =mfo) (L= (@) D H (k,0,q5) f (4i: a5)

j=1

2. From singles with same number of kids

(1-0) (1 - 7TkD,o) (1 - W%OF (q@)) LSk (k) f (Qj» Q1)
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which sums to:
H' (k,0,q;) = (1—6) (1 —mpp) (1 —mio (a) ZH k,0,4;) f (4 q;) + 1 Sr (k) f (g5, 1)

. Notice that there cannot be a flow in from k — 1 to H' (k,0, ¢;) ; singles must have
gotten married to flow in, but married at £k — 1 who have a child become type k, 1,

not k,0.. When we discretize the system and set NV, = 2 we get a 3x3 system:

St (k) an air an St (k) d,
H (k,0,q1) | = | an am ass | | H (k,0,¢:) | + | do
' (k,0, ) ass azg asy | | H' (k,0,q) ds
where
an = (1=m") (1=0) [(1 = ) + my, [Tho (90) f (g0, 1) + 70 (@1) f (a1, q1)]]
ay = (1=m") (1=0) [0 (00) f (g0, 90) + Tho (q1) f (1, 0)]
aiy = (L=m") (1=0) [r (q0) f (g0, 1) + 7o (1) f (a1, q1)]
ap = (1= () (1—7ho (9)) oS (g0, @)
az = (1—7go (@) (1 =75 (@0)) f (g0, 40)
ax = (1- 7Tch,o (90)) (1 - W%OF (90)) f (0, 1)
azn = (1=m (@) (1 =m0 (@) i (@1 @)
az, = (1—mgo (@) (1= (@) f (g1, 0)
azz = (1=m(q)) (1= (@) f (a1, a)
aja = (1=720(q) (1= (@) f (a5, )

b= (=) 1-0) 3 S5 wlo () £ (4 0) H (kb )

km=1 j=1 i=1
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more generally,

= (1w (=0 (L) S 7P () (ara)

7j=1

a2 = (1_7Tk 1_ Zﬂko q@ QwQO

13 = (1_7Tk 1_ Zﬂ-ko QZ QZ7QI

aj+1,1 = (1 —WkD,o (C]a)) (1 - ﬂ-kO (¢ )) i f (a5, q1)
a1 = (1=720(q) (1 =m0 (@) f (a5, %)
and
k Ny

dl = (1 _7Tk Z Zzﬂ-kDO QJ QJaqi)H(kakmaqi)

km=1 j=1 i=1
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Singles Married Women
Model Data Model Data Kids

33 33 33 31 0
28.6 28 25.1 21 1
24.8 25.8 19.1 19 2
21.5 21 14.5 17 3
18.6 17.1 11.1 15 4
16.2 134 8.4 13 5

33 33 40 40 Men

Table 1: Weekly Hours Worked by Number of Kids and
Marital Status . Census sample of heads and wives aged 25-
40 with interpolation using interval midpoints of hours
worked last week. More than 5 kids included with 5 kids.
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Value

Parameter

10
8.3
0.96
0.049
0.01
0.049
0.65
0.4
0.25
0.075
0.02
0.15
0.175
0.1
0.05
0

Male Wage

Female Wage

Annual Discount Factor

Entry flow into singles market
Exogenous divorce rate

Exit rate from fecundity

high rate of married fertility

high rate of single fertility
Home-Production Time per Household
Mothers investment time per child
Husband's fixed time-cost per child
Wife's fixed time-cost per child
Single mom'’s fixed time cost per child
Father's utility for investment in kids
Mother's utility for investment in kids
Lump-sum transfer payments

Table 2: Fixed-Parameter Values for 1990s Calibrations.
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Data Model Statistic

0.13 0.134 Fraction of Women who are Divorced

0.3 0.263  Fraction of Births by Unmarried Women
0.113 0.104 Mean Birth Rate: Childless Couples

0.04 0.043 Mean Birth Rate: Childless Single Women
0.62 0.547  Fraction of Children Living with Father
0.864 0.786 Fraction of Marriages Surviving after 5 Years
0.05 0.071 Marriage Rate of Women

Table 3(a): Calibration Targets for K=1 Model .

0.
-0.

2 Men's Utility: Effect of Zero Kids
1 Women's Utility: Effect of Zero Kids
0 Women's Utility: Effect of Being Single

0.95 Probability of g high, given g high

0.

9 Probability of g high, given q low

0.056 Cost of fertility reduction

Normalizations

2 Husband's Disutility per Step Child

1 Consumption weight in Utility Function
1 Cost of Entering Marriage Market
3 High g-Shock Value

0.5 Probability that marriages are allowed

Table 3(b):Free Parameter Values for K=1 Model .

44



Model

Row Data Model (19505) Statistic
1 0.13 0.083 0.039 Fraction of Women who are Divorced
2 0.3 0.34 0.259 Fraction of Births by Unmarried Women
3 0.113 0.076 0.083 Mean Birth Rate: Childless Couples
4 0.052 0.08 0.087 Mean Birth Rate: Couples
5 0.04 0.034 0.029 Mean Birth Rate: Childless Singles
6 0.06 0.043 0.039 Mean Birth Rate: Singles
7 0.05 0.056 0.054 Marriage Rate of Women
8 0.08 0.104 0.082 Fraction of Children with Step Parents

9 0.73 0.76 0.879 Fraction of Marriages Surviving after 10 Years

Table 4(a): Calibration Targets for Benchmark (K=5) Model .

Model .
Data Model (1950s) Statistic

5.5 4.482 7.483 18 44.DurMar2Div
0.62 0.576 0.66 DadKidsFrac
0.864 0.804 0.909 FracMar5Yrs

0.61 0.723 0.842 FracMarl5Yrs

Table 4(b): Other Results for Benchmark (K=5) Model .

Row Value Parameter

1 0.4  Men's Utility: Effect of Zero Kids

2 -0.331 Women's Utility: Effect of Zero Kids

3 -0.24  Women's Utility: Effect of Being Single
4 0.968 Probability of q high, given q high

5 0.556 Probability of q high, given q low

6 0.076  Cost of fertility reduction

7 0.782 Husband's Disutility per Step Child

8 0.21  Women's utility per log child

9 -0.2  Men's utility per log child

Normalizations
1 Consumption weight in Utility Function
0.1  Cost of Entering Marriage Market

5 High g-Shock Value
0.165 Probability that marriages are allowed

Table 4(c): Free Parameter Values for Benchmark (K=5) Model .
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