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ABSTRACT

Between the sixties and the late eighties the percentages of low-saving single-parent house-
holds and people living alone have grown dramatically at the expense of high-saving married
households, while the household saving rate has declined equally dramatically. A preliminary
analysis of population composition and savings by household type seems to indicate that
about half of the decline in savings is due to demographic change. We construct a model
with agents changing marital status, but where the saving behavior of the households can
adjust to the properties of the demographic process. We find that the demographic changes
that reduce the number of married households (mainly higher divorce and higher illegitimacy)
induce all household types to save more and that the effect on the aggregate saving rate is
minuscule. We conclude that the drop in savings since the sixties is not due to changes in
household composition.

*We thank Albert Ando, Juan Pablo Cérdoba, Hal Cole, Gary Hansen, Tim Kehoe, Lee Ohanian, Edward
Prescott, and numerous seminar participants for helpful comments. We also thank Juan Pablo Cérdoba and
Vincenzo Quadrini for help with data analysis. Cubeddu thanks the Boettner Institute for financial support;
Rios-Rull thanks the National Science Foundation for Grant SBR-9309514. The views expressed herein are
those of the authors and not necessarily those of the Federal Reserve Bank of Minneapolis, the Federal Reserve
System, or the International Monetary Fund.


https://core.ac.uk/display/6717657?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1 Introduction

Since the sixties, U.S. households have experienced a dramatic change in their struc-
ture and composition. Between 1960 and 1990, the percentage of single-parent households
increased from 3.4% to 12.0%, while the percentage of traditional family households dropped
from 81.9% to 59.7% over the same period. Changes in the patterns of household formation
and dissolution have, to a large extent, been responsible for the described transformation of
U.S. households. Since the sixties, the rate of divorce has more than doubled, while the in-
cidence of childbearing outside of marriage has increased fourfold.! In addition, the average
household rate of saving out of disposable income has fallen dramatically, from 8.95% for
the periods 1960-61 and 1972-73 to 4.17% for the period 1984-90.2 In this paper we study
whether changes in the structure of households, product of changes in divorce and illegitimacy
patterns, have influenced, in a quantitatively significant manner, the behavior of aggregate
saving.

To understand how changes in the patterns of household formation and dissolution
affect the aggregate saving of a society, we start by describing an expression that aggregates
the saving of households. Let a society be composed of a certain number of household types,
identical within each type. Household types are denoted by j = {1,---,J} = J, and the
number of each type by pu;, with >>;c 7 u; = 1. Let s; correspond to the savings of type j,
y; the income of type j, and §; = Z] the saving rate of type j. The aggregate saving rate
of a society, S, is given by the ratio of a weighted average of group-specific saving rates and
aggregate income, S = djeT Mj (?—’YL) 5j, where Y denotes aggregate income. The expression
allows us to decompose changes in the overall saving rate into changes in the relative size p;,

relative income %

, and saving behavior 3; of each group.

Since changes in the patterns of household formation and dissolution imply changes in
the population structure, we might expect an increase in the overall saving rate should the
share of traditionally low saving types decrease. To evaluate the direct impact on saving of

changes in the structure of households, we compute the aggregate saving rate that results from

LOther factors responsible for changes in the structure of U.S. households include, most noticeably, changes
in the age structure of the population, the postponement of marriage, the rise in cohabitation, and the delay
and reduction in childbearing.

2The fall in the household saving rate can also be shown with other measures. See Section 2.



assuming the behavior and income distribution of the eighties, yet the population structure
of the sixties. This means computing > ;¢ 7 p13° (%})80 §50, where the superscript denotes the
period the variable refers to. This calculation yields a saving rate that is 55% higher than
the actual saving rate in the eighties. At first glance, the result would seem to imply that
over half of the decline in the rate of saving has been the result of changes in the population
structure.

However, this exercise makes sense only if both the relative income and the saving
behavior of households have not been affected by the observed changes in population struc-
ture. In other words, changes in the patterns of household formation and dissolution affect
the aggregate saving rate not only through their direct effect on the relative size of household
types, but also through indirect means by affecting the relative income and saving behav-
ior of households. These indirect effects could change our assessment, perhaps dramatically,
regarding the role of demographics in shaping aggregate saving.

Of all the social changes that have worked to reduce the relative size of married house-
holds (increased divorce, increased out-of-wedlock births, reduced mortality, postponement
of marriage, delayed and reduced childbearing, and increased cohabitation), perhaps the two
most important and, hence, most responsible for recent changes in the demographic struc-
ture are the falls in mortality and fertility rates that have produced an aging population
and the increases in divorce and out-of-wedlock birth rates that have reduced the percentage
of married couples in the population. The impact of population aging on savings has been
studied extensively in the literature. Auerbach, Kotlikoff, Hagemann, and Nicoletti (1989)
and Auerbach and Kotlikoff (1992) employ a dynamic general equilibrium life cycle model
to evaluate the effect of population aging on the U.S. rate of capital accumulation. They
find that the changes in the U.S. population since the sixties, all else equal, cannot explain
the observed decline in the aggregate saving rate. Rios-Rull (1994) also finds that in the
early stages of the population aging in Spain, the saving rate should increase, not decrease.
More recently, Gokhale, Kotlikoff, and Sabelhaus (1996) have used a national accounts-based,
life-cycle framework to understand the drop in the U.S. saving rate. They find that had the

age distribution of the population in the sixties prevailed in the eighties, the U.S. saving



rate would have been lower, rather than higher.> Gokhale, Kotlikoff, and Sabelhaus (1996)
attribute part of the decline in saving since the early sixties to the growth in government
transfer programs (Social Security, Medicare, and Medicaid) and to increases in the marginal
propensity to consume of the elderly). In this paper, we explore the effect on aggregate sav-
ing of the other key demographic phenomenon, the increase in the percentage of single and
single-parent households, the product of increases in the rates of divorce and illegitimacy.

Changes in the likelihood of divorce and illegitimacy, what we term marital risk, imply
changes in the incentive to save of households. People are generally made worse off after
divorce or an out-of-wedlock birth. Economies of scale in household size, increasing returns
in market and home production activities, and the transaction costs involved in splitting
the couple into two different households render divorce an undesirable event for the parties
involved. An out-of-wedlock birth will not only increase a household’s consumption needs,
but also reduce a woman’s current and future financial well-being (the latter by reducing
her likelihood of marriage). Since households cannot insure themselves against these single-
parenthood risks, a greater likelihood of divorce and illegitimacy may induce a desire to save
more because of standard precautionary motives.* However, an increase in the incidence of
divorce may work to discourage saving. Divorce procedures involve legal and real estate fees
that reduce the net worth and consequently the return to saving of the divorced couple. In
addition, divorce, when associated with remarriage, will reduce incentives to save. Divorce
involves the splitting of assets between ex-partners, and remarriage involves the sharing of
the already reduced assets with the new partner.® It is difficult to get a sense of the relative
strengths of these opposing effects ex-ante.

In answering our question, we pose a general equilibrium overlapping generations

model. We distinguish between the sexes and assume agents are subject to exogenous unin-

3While the age distribution of the sixties had relatively more middle-aged individuals than the age distri-
bution of the eighties, it also had relatively fewer younger individuals.

4Empirical evidence suggests that single-parenthood risks are associated with important income losses.
Johnson and Skinner (1986) find a dramatic reduction of a female’s family income net of her labor earnings
within two years after divorce. Bane and Ellwood (1986) find that 11% of all poverty spells are triggered by
transition into female-headed families, either through divorce (64%) or an out-of-wedlock birth.

®According to Cherlin (1992), over 75% of all divorced people remarry, and the median length of time
between divorce and remarriage is about three years.



surable changes in the type of household that they form that resemble U.S. patterns.® A
married couple solves a joint maximization problem where the interest of each spouse is
considered. We assume a couple to be a unit with community property and equalization of
consumption across both members. Each period, households decide how much to save and
consume, yet we abstract from explicitly modeling time allocation and fertility decisions.

We calibrate a baseline model to the economic and demographic characteristics of
the eighties and conduct the same type of analysis on the model as we have on the data.
Consistent with the results obtained from the data, in our model when we fix the relative
income and saving behavior of households, yet use the population structure associated with
the divorce and illegitimacy patterns of the sixties, we obtain a much higher saving rate.

To properly account for the indirect effects of demographic change on saving, we
compute the equilibria of an economy that differs from the baseline model economy in that the
patterns of divorce and illegitimacy are consistent with those found in the sixties. Contrary
to the naive assessment that changes in the structure of households can account for over half
of the decline in the rate of saving, we find that the saving rate in this model economy is
only 2% higher than that found in the baseline model. The explanation lies in that while a
larger fraction of high-saving households exist, households save less when faced with a lower
incidence of divorce and illegitimacy. We find that increases in marital risk work to encourage,
rather than to discourage, saving, as the precautionary motive to save dominates the implicit
lower return to saving associated with higher divorce risk.

When we isolate the demographic change into changes due to illegitimacy only and
changes due to divorce only, we find that each factor contributes in the same proportion to
changes in the household’s saving behavior. We also study the role of changes in earnings
between the sixties and the eighties by posing a model economy that differs from the baseline
not only in the divorce and illegitimacy patterns, but also in the relative earnings distribution,
so that changes reflect the patterns of the sixties. In this context, our model predicts that

the combination of increased marital risk and changes in earnings will increase rather than

6As far as we know, the only two-sex model constructed is by Kotlikoff and Spivak (1981), who are only
interested in studying how the family could provide insurance against uncertain longevity to its members,
yet abstract from many other features of marriage.



decrease saving. We find that our results are robust to a variety of other versions of the
model economies, which differ on the most delicate features of our calibration: the size of the
pecuniary costs associated with divorce and the relative weight assigned to each member of
the couple.

Finally, we study whether some reduction in saving can be associated with the fact
that people have been pre-empting these social changes. It could very well be that households
during the sixties behaved according to the rules of divorce and illegitimacy of the eighties.
For the hypothesis to hold true, household saving would have had to increase sharply before
the sixties and decrease monotonically thereafter. However, the empirical evidence suggests
that no such important increase in saving rates occurred in the United States between the
fifties and the sixties.

We proceed as follows. Section 2 analyzes U.S. data on household saving in an attempt
to isolate each of the three factors (population structure, relative income distribution, and
saving behavior) that might have contributed to the decline of the aggregate saving rate.
Section 3 describes the model and defines the equilibrium. Section 4 describes the calibration
procedures for the baseline model economy, while Section 5 describes the model’s properties.
Section 6 describes the behavior of the model economies calibrated like the baseline except for
some features that were prevalent in the sixties: namely, lower divorce rates, lower illegitimacy
rates, and a different earnings distribution. Section 7 explores the robustness of our findings
across several dimensions. In Section 8, there is an analysis of the plausible properties of a
transition from a low divorce and illegitimacy regime to one where marital risk is greater.
Section 9 concludes and suggests extensions for further research. Appendix 1 describes the
computational algorithm. Appendix 2 provides certain details of the calibration procedures.

Appendix 3 includes relevant tables and figures.

2 Data Analysis on Aggregate Saving Rates

In this section, we use U.S. data to study changes in the aggregate saving rate by
decomposing these changes into changes in population structure, relative income distribu-
tion, and saving behavior. The data are from Cérdoba (1996), which uses the Consumption

Expenditure Survey (CEX). Since this survey started being collected continuously in 1979,



for the sixties, we use the averages of the surveys 1960-61 and 1972-73. Data for the eighties
refer to the period 1984-1990. For each household in the survey, a measure of income and a
measure of consumption are constructed. The notion of income used was that of disposable
personal income. This notion excludes pension plan contributions both voluntary and com-
pulsory, is net of taxes, and includes transfers both from the public sector and from private
pension plans. Some adjustments are made to include the services of owner-occupied hous-
ing (which, of course, are also included in the notion of consumption). To compute saving
for each household, a comprehensible measure of consumption was subtracted from that of
income.”

This is not exactly the notion of household saving that we use in our model, since we
abstract from the public sector and treat contributions to pension plans as saving and cash
receipts from them as dissaving, but it serves the purposes of studying the role of household
structures. Note that other measures of saving rates, such as the net national saving rate,
fell from 9.1% to 4.7% between the sixties and eighties and follow a very similar pattern.®

The population is partitioned into three groups: people living alone, single parents,
and households with multiple members.® For each household type j, we obtain measures of

the household’s relative size p;, its average income relative to total income ¥, and its average

Y
saving rate §;. As we noted in the introduction, the saving rate in year ¢, St is given by the

expression

- Y\ .
-3 u(f) )

JjeJ
where Y is total disposable income. Recall that aggregate household saving as a proportion
of disposable income equals 8.95% in the sixties and 4.17% in the eighties.
A way of analyzing the contribution of each of these three factors—changes in pop-
ulation structure (p;), changes in relative incomes (4 ), and changes in behavior (§;)—is to

compute the saving rate that one would obtain mixing factors of the eighties and the six-

"See Cérdoba (1996) for details on how a variety of data issues, such as top-coding, are dealt with.

8Table A5 in Appendix 3 borrows from Gokhale, Kotlikoff, and Sabelhaus (1996) the evolution of net
national saving rates by decade going back to the fifties. Net national savings is defined as the net national
product net of consumption and government expenditures.

9There is a slight difference in the way we partition dependents. In the model dependents are considered
single heads of household without dependents, but not in the analysis by Cérdoba (1996). This feature
accounts for some of the differences in the household structure between the model and data.



ties. For example, the saving rate that would be obtained with the population structure of
the sixties but with the relative incomes and saving behavior of the eighties is given by the
expression Y ;¢ 7 15 (%)SO 550.

Table 1 shows the hypothetical saving rates for different combinations of population
structure, relative incomes, and saving behavior. The results should be interpreted as what
would have been the saving rate in the eighties under the assumption that one or two of the
three factors were of the sixties. The first row of Table 1 normalizes the actual saving rate
of the eighties in the United States to unity, while the last row shows the normalized saving

rate for the sixties. The key properties of the data are as follows:

Table 1: United States: Actual and Hypothetical Saving Rates of the Eighties

Expression Saving Rate
Actual Saving Rate of the Eighties Yieq i (%})80 830 1.00
Population Structure of the Sixties Yieq 1Y (%})80 530 1.55
Relative Incomes of the Sixties Dieq 15 (%})60 850 0.87
Population Structure and Incomes of the Sixties >, ; u% (%})60 830 1.38
Actual Saving Rate of the Sixties Zjej ngo (%)60 §?0 2.15

1. If population had been that of the sixties, while relative income distribution and behav-
ior were that of the eighties, then the saving rate would have been about 55% higher
than the actual eighties values. This is because the percentage of high-saving married

households was much higher in the sixties than in the eighties.

2. If we assume the eighties population structure and saving behavior, yet the relative
income distribution of the sixties, then we would observe a saving rate lower than the
actual eighties value. The explanation lies in that the relative incomes of all groups
actually increased between the sixties and the eighties in roughly the same proportion

for all household types.

3. If saving behavior is that of the eighties, while the population structure and relative

incomes are that of the sixties, then savings would be about 38% percent higher than
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the actual eighties value. The result indicates that the effect of population structure

on aggregate saving is more important than the effect of relative incomes.

4. Finally, the sixties saving rate, which, of course, is the product of the sixties population
structure, relative incomes, and saving behavior, was more than double the rate found
in the eighties. The result is consistent with the argument that households behaved less

thriftily in the eighties than in the sixties.

To summarize, there was a dramatic reduction in the U.S. saving rate between the
sixties and the eighties, with the former being more than twice that of the latter. Of this
overall reduction, changes in both the population structure and the saving behavior appear
to have contributed to the decline in the saving rate, while changes in the relative incomes
appear to have had the opposite effect. In terms of the size of these effects, it seems that
the quantitatively more important of the three is the actual change in the saving behavior
of households, while the least important is the change in the relative incomes of households.
Nevertheless, changes in population structure (recall that with this term we refer only to the
partition of households into people living alone, single parents, and households with multiple
adult members) seems to account, by itself, for about half of the decline in the personal saving

rate observed in the United States between the sixties and the eighties.

3 The Model

The model is a growth model with overlapping generations, where agents differ in
sex and marital status. Agents of different sex see their marital status altered exogenously

through marriage, divorce, widowhood, and the acquisition of dependents.

A Demographics

The economy is inhabited by agents who live a maximum of I periods but face a
mortality risk. We denote their age by i € Z = {1,---,I}. Agents also differ in sex, denoted
g € {m, f}, where m and f refer to male and female, respectively. These characteristics evolve
over time in the obvious way: next-period agents who survive are one period older and have
the same sex as today. Survival probabilities depend only on age and sex. The probability of

surviving between age 7 and age ¢+1 for an agent of sex ¢ is denoted v; 4, and the unconditional
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probability of being alive at age i, 7;, is, therefore, 7; = Hé;ll ;- Agents are also indexed by
their marital status, z € Z. The types of marital status that we consider are single without
dependents s,, single with dependents s,,, and married. Distinguishing married agents by the
age of their spouse is a necessity for internal consistency. The outlook that agents face depends
on the age of the spouse, since future earnings and consumption requirements are affected
by it. The set of possible marital types is then given by Z = {s,, sy, 1, -, 4, -, 1}. We
assume that the process for marital status is exogenous with age- and sex-specific transition
probabilities denoted m;4(2'|z). To avoid excessive notation, we define transition matrices
Ti g, SO that their rows add up to 7, 4. Population grows at an exogenous rate \,. Agents’
demographic characteristics are then given by the triad {7, g, z}. We use p; 4. to denote the
measure of agents of type {1, g, z}.

A stable population is one that has constant ratios over time across the different

0

demographic groups.!® This implies that the measure of the different types satisfies the

following relation:

Tig(2']2)
Ni+1, ,2! - ’—Ni, 2 (2)
I Z (T4 X))

where we are using the standard convention in recursive analysis of denoting next period’s
variables with primes.
Note that a key property of this model economy is that the measure of age i males

married to age j females must equal the measure of females age 7 married to males age :

Him,j = Hj,fi for all 4,5 €Z. (3)

B Preferences and Endowments

We assume agents to be completely selfish in the sense that they do not care for others,
neither spouses nor dependents. Instead, we restrict their consumption to be the same as
that of their spouses and/or dependents.

Agents do not care about leisure, and they value effective streams of consumption in

a standard way.!! Household type affects how consumption expenditures transform into en-

10This concept can be thought of as the demographic counterpart of a steady state.
HWe abstract from explicitly modeling time allocation and fertility decisions of households. See Becker



joyable consumption flows, which takes into account both the local externality that arises in
the married living arrangement and the fact that different types of households have different
sizes. For a single household without dependents, consumption is enjoyed one-for-one. This

is not the case for single households with dependents, where one unit of consumption expen-
1

i,9,Sw

diture translates into units of effective consumption. Within a couple, both spouses

are restricted to consume the same amount of the good. A couple’s consumption expendi-

ture translates into % units of consumption for each spouse.'> We can write all this in a
9,7

compact way as a state-dependent per period utility function:

Uigs(c) = u< ‘ ) (4)

Nig,z

Agents discount the future at rate § and only care if they survive. The lifetime expected

utility of an agent of type {i, g, 2} at birth is

I I
E {Z g Yi,g ui,g,Z(C)} = Z g Z?Ti,l’g(zﬂz) Ui yg,-(C) (5)
i=1 i=1 2

where g 4(2'|2) is the probability distribution of marital types for newborns.
Agents are endowed with one unit of time per period, which they supply inelastically.

One unit of time of a type {1, g, 2z} agent is transformed into ¢; ;. units of labor input.

C Markets

We look only at situations where prices are constant over time, that is, steady states.
There are spot markets for labor and for capital with the price of an efficiency unit of la-
bor denoted w and with the rate of return of capital denoted r. In addition, to avoid the
cumbersome issue of dealing with the assets of the deceased, we allow for annuities markets
for single households and allow them jointly for married households (only contingent upon
the death of both spouses). We do not allow for life insurance markets (contingent upon the

death of one of the married partners, life insurance pays the survivor), nor do we allow for the

(1991) for a complete survey on these issues.

2Distinguishing the coefficient 7; 4 ; by household type enables us to account for differences in the number
of dependents found in each type of household without having to extend household types to include family
size.
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existence of insurance for marital risk. That is, households cannot insure against marriage,
divorce, or the acquisition or loss of dependents. The lack of life insurance markets is chosen
for simplicity, and we do not believe this is an important quantitative issue for the question
at hand. The absence of insurance markets for changes in household type is based on obvious
moral-hazard considerations. We also impose a nonborrowing constraint, although this can
be easily relaxed by noting that with this market structure, the obligation to repay in every
state of the world generates a maximum level of indebtedness. Agents with different marital
histories will have different accumulated assets a € A, where A is the set of possible asset
holdings. Given that we consider only situations where factor prices are constant and where
agents have finite lives, there will be an upper bound on the assets held by any agent. This

makes the set A a compact set.

D The Single Agent’s Problem
We write the problem of the single agent in recursive form by using value functions.
We denote by v; 4 ,(a) the residual expected utility of a type {7, g, 2} agent with assets a. The

problem of single agent z € {s,, S,} can be written as

vi’g’z(a) = C>IIOI%)€(A u%g,Z(C) + ﬁ fylag E{viJFl,g,Z' (a/>|z} S't' (6)
c+y = (1+r)jatwe;,, (7)
J = 2 if 2 € {80,580} (8)

’Yi,g
d = LA, if 2 € {1, I}, 9)

Yi.g

When an agent becomes married, the assets of the couple will equal the sum of the assets of
both spouses. We denote by A,/ ;- the assets that the spouse age 2’ and sex ¢g* brings into the
marriage, where g* generically denotes the opposite sex to that of the individual agent that
we are considering. These assets are a random variable, since the set of prospective spouses,
even within each age group, have different wealth levels. Therefore, in assessing their future
expected utility and, hence, in determining how much to save, agents must know the asset

distribution of their potential spouses.
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E The Married Couple’s Problem

The married couple is a household unit where agents are constrained to enjoy equal
amounts of the consumption good. Moreover, we assume that they are subject to a common
property regime. This means that no distinction can be made based on the assets brought
to the marriage by each of the spouses, and, hence, the household will not be indexed by
prenuptial variables. Since on average females live longer than males, are younger than
their spouse, and earn less than males (particularly if they are likely to become single with
dependents in the near future), females are more likely to wish to save more.

The problem of the household is to determine how much to consume and save. How-
ever, there is no unique solution to determine how such a decision is reached.!® Our approach
is to solve a weighted joint maximization problem, which at least guarantees that the outcome
is efficient.'* We define the weight assigned to an {i,g,z} agent as &, .. Normalization of
the sum of the weights to one implies that & ,; =1 — & 4«; for all 4,5 € 7.

Should the marriage end in divorce, common assets are divided between the spouses.
We define as 9; 4 ; the fraction of assets that goes to an individual of type {1, g, j} upon sepa-
ration the next period. This variable is designed to incorporate the present value of alimony
and child support dependent on financial assets. In addition, since divorce is associated with
legal and real estate costs, this function may also determine the degree to which assets are
destroyed in the divorce procedures, allowing for the possibility that ;4 ; + ;4 < 1.

With all of the above considerations, we can write the decision problem of a married

couple as

it (10)

Jax Uig,i(€) + BYig &g B Vit1g,2 (ag)li} + B g Eigmi E{Vjs19e,22, (age)

s.t. c—y=[14+r)at+w(eg;+cjgi) (11)

13Browning (1994) models the saving decision in a two-person household, where selfish members control
their own income. In his setup, the intrahousehold resource allocation is determined by differences in earnings
between the married partners. Browning, Bourguignon, Chiappori, and Lechene (1994) show that earnings
differences between married partners have a small but statistically significant effect over the couple’s con-
sumption distribution.

14An added difficulty in posing the decision-making problem of the couple is the fact that it is a repeated
situation, as more often than not, the spouses face the saving decision more than once.
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where

e if there is no divorce
/ / )

g Yig t Vig* — VigVig*

e if there is divorce and no remarriage

Cl‘/q = dji,gd y (13)
Yig t Vig* — VigVig*

alg* = Viges Y (14)
Vig + Vigr — VigVig*

e if there is divorce and remarriage

a’g = ¢i19’j Y + Az;,g* (15)
Vig t Vig* — VigVig*

Vjg*si
e 2.9 y+ A (16)

Yi,g + YVi.g* — Yi,gVi,9*

Since married partners share equal consumption, there is no need to be explicit about the
utility weights in the current period. Note that the expectation takes into account all possible
changes in marital status, including divorce and remarriage with another person of the same
demographic characteristics as the former spouse. The denominator in equations (11) — (16)
is the term associated to the annuities markets that applies for the case of death of both

partners. [See Rios-Rull (1996) for details.]

F Equilibrium

DEFINITION 1 A stationary equilibrium is a pair of factor prices {w, r}, a set of decision rules

for consumption ¢; 4 .(a) and saving y; , .(a), a collection of random variables that denote asset

!/

holdings formation a; , ,

(a), and probability measures ¢; 4, for all {1, g,z} such that
1. Given factor prices, agents’ decision rules solve the maximization problem.

2. The relation between the saving decision y; 4.(a) and next-period asset holdings a; , (a)

is consistent with the married couple’s community property regime, the sharing rule

13



Vi g2, and the distribution of assets across prospective spouses ¢; 4« ; as described above.

3. Individual and aggregate behavior are consistent:

Girtge (B) = L mia(12) [ Xt wen diaelda) (17)

z€Z

where X,/ ,..(0)EB denotes the indicator function that takes the value of one if the state-

ment is true and zero otherwise.

Note that in this definition, there is no determination of factor prices, which implies
that we assume that the model is of a small open economy. To extend the model to a closed
economy, it suffices to add one condition to the definition that links aggregate factors of
production to factor prices by assuming competition and an aggregate production function
in which marginal productivities equal factor prices. We choose the simple route of the
small open economy because it saves the outermost computational loop, which for the model
economies studied, reduces the computational burden to a tolerable level. (See Appendix 1
for details.) The contribution of the general equilibrium effects of changes in the environment
has been studied in the literature since Auerbach and Kotlikoff (1987), and is a well-known
issue. [See also Rios-Rull (1994) for a comparison between the closed and open economy

implications of an aging population on saving,|

4 Calibration of the Baseline Model Economy (the Eighties)

We start with calibrating the demographic characteristics of our baseline model econ-
omy, associated with the demographic regime of the eighties. We then calibrate preferences,
individual labor earnings, household equivalence scales (which determine the relation between
consumption expenditures and consumption enjoyment by household size), the economic
properties of marriage and divorce, and factor prices. The section ends with a description of
changes in the calibration necessary to reproduce the demographic and earnings process of

the sixties.
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A Demographics

The length of the period is five years. Agents are assumed to be born at age 15 and can
live up to age 85, after which death is certain. This implies that at any point, there are agents
in 14 different age groups, and that each individual is indexed by one of 16 marital statuses:
single without dependents s,, single with dependents s,,, and married. Married agents are
indexed according to the age of the spouse, who can belong to any of the 14 age cohorts. Our
characterization of single without dependents includes nonmarried dependents (nonmarried
cohabiting couples are thought of as married) as well as single heads of households without
dependents. All single with dependents are heads of households. For expository purposes, the
sets of married and single agents are defined as M and .S, respectively, so we have Z = S x M.

We assume that at birth, the numbers of males and females are equal.'® The annual
rate of population growth, \,, is assumed constant at 1.2%, which approximately corre-
sponds to the average U.S. rate over the past three decades. Age- and sex-specific survival
probabilities are taken from the 1988 United States Vital Statistics Mortality Survey.

We use the Panel Study of Income Dynamics (PSID) to obtain the transition proba-
bilities across marital statuses. We track agents over a 5-year period, between 1980 and 1985,
to evaluate changes in their marital status. Since the model distinguishes married agents not
only by their age, but also by the age of their spouse, we find the PSID sample size to be
too small to compute directly the transition probabilities. As a result, we are forced to make
certain assumptions to derive the model’s transition probabilities across marital statuses.
Furthermore, we also have to adjust the transition probabilities to make them compatible
across the sexes so that the number of married males of age ¢ with an age j wife, p;m j,
equals the number of married females of age j with age ¢ husbands, ; f,;. If these transitions
are estimated from the data, both the existence of measurement error and the fact that the
sample population is not stationary in age distribution imply that the population structure
derived from the transitions does not satisfy the above restriction, unless the transitions are
adjusted.

From the PSID, we obtain the following transition probabilities across marital sta-

5Even though males slightly outnumber females at birth, by age 15 the numbers of males and females are
close to identical.
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tuses according to age and sex: 7 4(2[So), ig(2|sw), {7ig(Sol7)}iems {Tig(Swli)}jem, and
Tig(M|M), for i € Z, g € {m, f}, and z € Z. In order to obtain a finer partition of the
transition functions, we compute from the PSID data the percentage of agents who, while
remaining married between 1980 and 1985, change spouses. We condition these probabilities
according to age and sex, and we denote them ¢; ,. In Appendix 2, we describe the set of
assumptions and operations used to obtain the much finer partition of the transitions that
are needed in the model economies.

Tables A1 and A2 in Appendix 3 show the transition probabilities for the baseline
economy. A closer look at them allows us to highlight several important facts: females marry
before males, females outlive males, upon divorce most females retain child custody, and
most single parents are females. We use these transition probabilities to generate the baseline
economy’s stationary population distribution. We find that the distribution of individuals
according to their marital type resembles that found in the United States in 1988. (See
Figures 1, 2, and 3.) There are some differences between the structure of the population
generated by the model and that in the data. The differences between them are due to
the fact that, while in the model the population is stationary, in the data the demographic
implications of changes in the patterns of household formation and dissolution (including

reduced fertility and mortality rates) have yet to take their full effect.

B Preferences

We assume that utility exhibits constant relative risk aversion:

Ulc) = (18)

where o is the coefficient of relative risk aversion. This is the parameter for which it is
hardest to assign a value. We have chosen a value of 1.5, since it’s the most commonly used
in economies without leisure. [See the discussion in Rios-Rull (1996).]'¢ Since we are using

the small open economy approach, the value for the discount factor, 3, cannot be determined

16Precautionary saving in response to risk is associated with convexity of the marginal utility function or
a positive third derivative. Our preferences guarantee a positive precautionary saving motive. See Kimball
(1990) for more on this issue.
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as a function of the rate of return. We instead assume an annual value of 0.98. Among those
who have tried to explicitly measure it, Hurd (1989) obtains an upper bound of 1.011, while

other estimates usually deliver a lower value. [Again, see the discussion in Rios-Rull (1996).]

C Individual Labor Earnings

Age-, sex-, and marital-status-specific labor earnings, ¢, are compiled from the Current
Population Survey (CPS) March demographic files for 1988. Figure 4 shows that for all ages
and marital statuses, males outearn females. Labor earnings differences are greatest between
married males and females, while earnings of single head of household males are only slightly
greater than those of single head of household females. In addition, for most age groups,
married males outearn single males, while single females without dependents outearn females

who are single parents or married.

D Household Equivalence Scales

To determine how expenditures in consumption translate into consumption enjoyed
by each household member, we use the household equivalence scales of the Organization for
Economic Cooperation and Development, where the first adult counts as 1, the second as 0.7,
and each child as 0.5. [See Ringen (1991).] In this fashion, a married couple with two children
has to spend 2.7$ in order for each member of the household to enjoy 1$ of consumption.

Obviously, for singles without dependents, the household size is one, and the required
expenditures per household dollar of consumption are also one. For singles with dependents,
we assume that the household equivalent size is 1.75 (which corresponds to 1 adult with
1.5 children or to 1 adult with slightly above 1 dependent adult). For married couples, we
assume a concave shape that peaks at the 35-40 age group of the female spouse. Specifically,
we assume that wives ages 15-19 have one dependent, that by ages 35-39 they must care
for two dependents, and that by ages 55 all their children are supposed to be out of the
household. The above is summarized in Table A3 in Appendix 3.

E Marriage and Divorce
When marriage ends in divorce, common assets are divided. Since divorce procedures

involve important legal and real estate costs, we assume that 40% of the married couple’s
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net worth is destroyed in the separation process. In addition, to account for the fact that,
in general, it is the female who retains custody of the children upon divorce, we assume
that females’ share of the assets is much larger than that of the males. The reason for
this is that summarizing the present value of child support payments reduces the enormous
computational burden associated with keeping track of the marital histories of each individual
agent. Specifically, we have chosen v, ; = 0.2 and ¢y = 0.4 for all 4,7 € Z. Because this
is a central issue in our paper, we also explore the implications of a model economy where
separation costs are zero. (See Section 7.)

Finally, we assume that when solving the maximization problem, the future of each
spouse is given equal consideration; that is, &, = % = &;. Here again, we study the implica-

tions of assuming different weights for each spouse. (See Section 7.)

F Factor Prices
We assume an open economy, where the internationally given net return to capital
is 4% per annum. In this context, the wage, or price of one unit of efficient labor, can be

normalized to unity.

G The Model Economy With Low Marital Risk (the Sixties)

Recall that in this paper, we abstract from studying the implications of changes in the
age structure of the population. Therefore, from our point of view, the demographic processes
of the sixties and the eighties differ only in the incidence of divorce and illegitimacy. More

specifically:

1. The incidence of divorce was 2.3 times higher in the eighties than in the sixties. [Da-
Vanzo and Rahman (1993) document that the incidence of divorce increased from 9 in

1000 married females to 21 in 1000 married females between 1960 and 1988.]

2. The incidence of illegitimacy was four times higher in the eighties than in the sixties.
[Nonmarital births as a percentage of all births increased from 5% in 1960 to 25% in
1990. See DaVanzo and Rahman (1993) for a more in-depth discussion.]

Next, we describe how to transform the demographic process of the baseline economy, repre-

sented by the 7’s, to obtain the demographic regime of the sixties. We denote the transition
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probabilities for the sixties model economy as ¥,

1. We compute the probability of divorce of a type {i,g,7} agent, d; 4(j), for the baseline
economy. We assume that divorce is positive as long as the probability of marital

dissolution is greater than the likelihood of spousal death. In other words,

dig(3) = wig(y) = (1 = 7g)- (19)

Since the probability of divorce is 2.3 times less likely for all agents regardless of their
age and sex, we define the probability of marital dissolution for the sixties demographic

regime as

di,g (]) ]

2.3 (20)

() = (1= ) +

low

We then compute transition probabilities, m;%°(2|j ), with the same procedure described

low

in equation (A7), substituting z;5"(j) for x;4(j).

2. Next, we assume that the transition from single without dependents to single with

dependents is four times less likely than in the baseline case:

T (5,]80) = —”W(Zw'%), (21)

The likelihood of becoming married increases, while the likelihood of remaining single

without a dependent remains unaltered:

i (Sol80) = Tig(50]50) (22)
i (Mlso) = 1= ma(s0]50) + iy (sl 50).

In addition, we assume that the ratios between /%" (j|s,) and 7/%“(M|s,) equal those

found in the baseline economy for all 4,5 € {1,---,I}.

3. Finally, we implement step 3 of the procedure specified for the baseline economy to

make the transitions of males and females consistent with each other.
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With the transition probabilities of the sixties so obtained, we find that the distribution of
agents according to marital status in the low marital risk economy to resemble that found in
the United States in 1966. (Compare Figures 1, 5, and 6.)17

We also want to explore the role of changes in the relative earnings of agents in each
demographic group. These changes have been non-trivial; for instance, female earnings have
grown relative to their male counterparts. Age, sex, and marital status dependent labor
earnings are computed using the CPS March demographic file for 1966. Labor earnings are
normalized using the same procedure described in the baseline economy. (See Figure 7.) We
find that between 1966 and 1988, labor earnings, in efficiency units, have increased 54% for
married females, 12% for females without dependents, and 34% for females with dependents.
The increase in the relative earnings of females can, to a large extent, be explained by the
dramatic rise in the participation of females in the labor market. Between 1966 and 1988, the
labor force participation rate of married females increased from 38.8% to 62.1%, while that
of single females have increased from 56.9% to 69.1% over the same period. Conversely, male
labor market participation rates observed little change. The participation rates of married
males fell from 95.6% to 89.26%, while the rates of single males increased from 70.0% to
76.4% between 1966 and 1988.1%

5 Properties of the Baseline Model Economy

In this section, we describe the main properties of the baseline model economy and
compare them with those found in the U.S. data between 1984 and 1990.

The aggregate saving rate in the data is 4.16%, while in our baseline model it is
higher: 6.18%. This should be of no surprise, since the model was not calibrated to match
this statistic. To obtain the data’s aggregate saving rate, our model would need either a lower
discount rate or a lower rate of return. Consequently, our model is not designed to account for
aggregate saving, but rather for how saving depends on the demographic structure. Given the

computational burden, we chose not to target the aggregate saving rate and to concentrate

17Since we abstract from changes in the age structure of the population, the demographic regime of the
sixties economy has an older population age structure than that found in the United States in the sixties.

18The fall in male labor force participation can be attributed to early retirement, perhaps induced by more
generous pension benefits.
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on how it responds to different demographic scenarios.

Table 2 documents the composition of the population, the relative incomes, and the
saving rate for married households, singles without dependents, and singles with dependents
both in the data and in the baseline model economy. In what follows we compare certain

features of the model with the data.

Table 2: Properties of the Baseline Model Economy and the U.S. Data

Baseline Model Economy

Overall Married Single
No Dependents Dependents
Household Distribution in Percentages 100 29.0 52.9 18.1
Income Relative To Single w/o 1.77 3.54 1.00 1.18
Saving Rates Relative to Average 1.00 2.48 -1.36 -0.29
U.S. Data: 1984-1990
Overall Married Single
No Dependents Dependents
Household Distribution in Percentages 100 59.7 28.3 12.0
Income Relative To Single w/o 1.75 2.25 1.00 1.15
Saving Rates Relative to Average 1.00 1.88 -1.38 -2.55

We start by observing large differences in the distribution of households across types

between the model and the data. These differences are due to the following:

e The way we categorize dependents differs from the way they are categorized in the data.
Cérdoba (1996) partitions the population into three groups: people living alone, single
parents, and households with multiple members. Our model partitions households sim-
ilarly, yet in contrast to Cérdoba (1996), we regard dependents as heads of household.’
Consequently, our model overstates the share of single households in the economy. The
reason for our modeling choice of not treating agents as dependent adults is that there
is no good evidence of what happens upon separation, that is, how assets are split.
We leave for future research the consideration of the more complex family structures
where multiple adults coexist in the same household. Note, however, that when we

treat dependents in the data as we do in our model, we find that in the data, 38.6% of

9A single dependent in the data is considered a single head of household in our model, while a married
dependent in the data is considered a spouse or head of a married household.
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households are married, 54.9% are single without dependents, and the remaining 6.5%
are single households with dependents. These results show a much closer fit between

the demographic structures of the data and model.

e Differences in the composition of households also result from the fact that while pop-
ulation in the model is stationary, in the data it is far from being so. It takes time
for the increase in divorce and illegitimacy rates to generate large numbers of single
households. If the current divorce and illegitimacy rates remain in place for a while,

the fraction of single households will increase in the data.

e The stationary characteristic of the model’s population structure also implies that the
population in the model is older than in the data. The reason lies in that the aging of
the population implied by the current fertility and mortality patterns has not yet been
completed in the United States.

Note also that the fact that a higher percentage of married households is found in our model
than in the data is a feature that is common to the calibration of the demographics scenario
of both the eighties and the sixties. Since we are interested in the relative differences between
these two demographic scenarios, we think that this issue is of minor importance.

With respect to the relative incomes across household types, we see that the model
exaggerates the relative incomes of the married households, while being consistent with that

of the single households. The reasons are as follows:

e Relative earnings differences between the model and the data, the product of the already
described demographic differences, can, to a large extent, explain the relative income
differences between households. Since there exists a high percentage of low-earning
young single households in our model than in the data, a consequence of differences
in which single dependents are categorized, the relative earnings of married households
will be exaggerated. Using CPS 1988 data, we find that earnings of married households
are 2.6 times greater than the earnings of single households, while in the baseline model,
this ratio is 5. However, if we were to classify dependents in the data as we have done
in the model, then the earnings of married households would be 4.3 times greater than

those of single households, rather than the ratio of 2.6 that we found.
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e Relative income differences also reflect differences in capital earnings, the product of
differences in the the accumulation of wealth of households. This issue is discussed

below.

Regarding the relative saving rates of households, the key property, that married households
save more than single households, shows up more dramatically in our model than in the data.

These differences can be attributed to the following:

e Single households with dependents dissave more in the data than in the model. These
households may tend to underreport the earnings of dependents. Since consumption is

consolidated, this would yield a very large dissaving rate in the data.

e Married households save slightly more in the model than in the data. The lack of social
security in the model may explain why the saving rate of married households is greater
in the model than in data. In the data, part of the saving for retirement are made
through the social security system, which does not get recorded as either saving or

disposable income.

e Single households without dependents dissave roughly the same amount in the model
as in the data. While there exists a higher percentage of dissaving older households in
the model than in the data, there also exists a higher percentage of low-saving young
single households. The effects counteract, producing, on average, a saving rate for single

households that is similar in the model and in the data.?®

We find there exist important differences in the characteristics of household types in
the data and in the baseline model. These differences are mostly due to the fact that to
properly account for the data, much more complex household and fiscal structure have to be
used. We think, however, that the differences do not pertain to the central issue at stake,
the role of changes in divorce and illegitimacy rates in shaping the aggregate saving rate.

Next, we study the extent to which the model fits the data’s age profile for wealth,

income, and consumption features. We compare our findings to those documented in a recent

20Dissaving at old age in the model will be greater than in the data simply because, as mentioned before,
we have abstracted from social security.
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study by Quadrini and Rios-Rull (1997), who employ the 1989 and 1992 Survey of Consumer
Finances of 1992 to study the U.S. wealth, income, and earnings distributions. The average
wealth-age profiles for the different types of household for the baseline model economy are
shown in Figure 8, where the age of a married couple is given by the age of the female spouse.
Following a similar pattern as that observed in the data, we find that average household
wealth increases with age, up until age 60-64, decreasing thereafter. (Figure 9 shows the
same graph for the data.)

The average saving rates of households increase with age up until age 40-44 and fall
monotonically thereafter. (Households begin to dissave their wealth at age 60-64.) We find
that the old-age dissaving rate is much higher for single households than for married couples.
The explanation may lie in that since females outlive males, females’ greater desire to save
will translate into lower old-age dissaving by married couples. The above explanation might
shed some light on the important question of why households do not de-accumulate wealth
as quickly as standard life models might predict.

Beacuse of differences in marital status histories, agents of the same age and sex
may have different wealth holdings. This feature allows us to explore the within-age-cohort
heterogeneity in wealth, income, and consumption levels. In what follows, we assess the
extent to which our model can explain some stylized facts about the U.S. wealth, income,
and consumption inequality.

Our model is capable of generating a lot of wealth inequality. The household wealth
Gini coefficient is 0.65, while the top 20% and 5% of households own 63% and 23% of wealth,
respectively. This compares to 0.78 for the Gini index and to shares of 79% and 53% of wealth
for the top quintile and top 5% in the data.?! Note that in our model, only demographic vari-
ables account for wealth differences: there are no shocks to earnings besides those associated
with marital status. The explicit modeling of household arrangements thus might go a long
way toward accounting for the wealth inequality in the United States. [See Quadrini and
Rios-Rull (1997) for an analysis of the ezcessive wealth concentration in the United States.]

The within-age-cohort household wealth inequality falls monotonically with age. In the

data, we observe that wealth inequality falls with age until age 40-45, yet increases thereafter.

21The source is the 1992 Survey of Consumer Finances: see Diaz-Gimenez, Quadrini, and Rios-Rull (1997).
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The per adult wealth Gini coefficient is slightly lower at 0.63, while the corresponding wealth
inequality falls with age until age 65-69 and increases thereafter. The overall household
income Gini coefficient is 0.35, compared with 0.57 in the data. Household income inequality
increases with age until age 15-29 and falls thereafter. In the data, income inequality follows
a similar trend, yet increases once households approach retirement. As expected, the per
adult income Gini coefficient is lower at 0.24. In contrast with the per household measure
age, per adult income inequality falls with age until age 40-44 and increases monotonically
thereafter.

Finally, we examine the validity of the open economy assumption. If we assume a
Cobb-Douglas production technology with a capital income share of 0.36 and a depreciation
rate of 7% per annum, the wealth-to-labor ratio in the model economy would be larger than
the capital-to-labor ratio required to guarantee a net return to capital of 4% per annum. The
above implies that under these assumptions our economy is a net exporter of capital. More
specifically, 14% of the total wealth of households would be held in accounts abroad.

At this point, we can proceed to compute the hypothetical saving rate of an economy
with the saving behavior and relative income of the baseline model economy, but with the
population structure based on the divorce and illegitimacy patterns of the sixties. When we
do this exercise, we obtain a saving rate of 11.67%, which implies an 83% increase over the
actual saving rate of the model economy. (The same exercise in the data yields a saving rate
which is 55% higher than the actual eighties value.) The result indicates that the structure
of the population of the sixties is more prone to save than that of the eighties. Since single-
parent households generally observe lower labor earnings per head and greater consumption
expenditure per household member, their savings per head are less than those of married
households. Therefore, an increase in the share of single-parent households, all else equal,
translates into a reduction in the overall saving rate.

However, in order to assess the complete effect of changes in the incidence of divorce
and illegitimacy, we have to study the equilibrium of an economy where agents face lower

marital risk and act accordingly. We turn to such an economy in the next section.
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6 Features of the Low Marital Risk Economy

We construct a model economy that differs from the baseline model in that the likeli-
hoods of divorce and illegitimacy resemble the patterns found in the United States during the
sixties. This low marital risk economy will not only have a much higher share of high-saving
married households, but household saving behavior will reflect the reduced incidence of mari-
tal risk. Table 3 allows us to compare certain features of the low marital risk model with those
in the baseline model.?? Not only does the low marital risk model have a higher percentage
of married households, but each household type also has, on average, lower relative incomes
and lower saving rates than the baseline model. The resulting overall equilibrium saving rate
for the low marital risk economy is 6.52%, a mere 2% higher than the saving rate found in

the baseline model.

Table 3: Properties of the Low Marital Risk Model

Overall Married Single
No Dependents Dependents
Household Distribution  100% 44.3% 46.7% 9.0%
Relative Incomes 1.00 1.684 0.435 0.561
Saving Rates 6.52% 15.57% -19.98% -20.84%

Now that we have computed the equilibrium of the low marital risk economy, we are in
a position to carry out the same analysis we performed on the data. (See Section 2.) Table 4
documents the calculations of actual and hypothetical saving rates derived from the baseline
and low marital risk models. (For the sake of comparison, we also reproduce the values from
Table 1 that refer to the U.S. data.) Saving rates are normalized so that the equilibrium

saving rate of the baseline eighties model is unity.

1. If we assume the population structure and saving behavior of the eighties model econ-
omy, yet the relative income distribution of the low marital risk model, like in the data,
we find a lower-than-actual saving rate. The explanation lies in that the relative income
of all groups increased between the sixties and the eighties (despite the fact that the

earnings distribution was assumed constant at the eighties baseline level).

22Table A4 in Appendix 3 shows in some detail all the possible combinations of population structure, relative
incomes, and saving behavior in the baseline economy and the economies with alternative calibrations.
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Table 4: Model Economy: Actual and Hypothetical Saving Rates. (Demographic Change
Only)

Expression Saving Rate
Actual Saving Rate of the Eighties Sieq i (%})80 830 1.00
Population Structure of the Sixties djes ,u?o (%})80 §?0 1.83
Relative Incomes of the Sixties djes ,u?o (%)60 §?0 0.87
Population Structure and Incomes of the Sixties . ; ngo (%})60 §?0 1.56
Actual Saving Rate of the Sixties Zjej #?0 (%})60 §?0 1.02

2. An economy with the saving behavior of the eighties baseline model, but the population
structure and relative incomes of the sixties shows about 56% higher saving than actual
(compared to 36% in the data). Like in the data, the result indicates that the effect
of population structure on aggregate saving is far more important than that of relative

incomes.

3. Finally, the saving rate in the low marital risk economy is only 2% higher than that
of the baseline model economy. The result indicates not only that households are less
prone to save when the likelihoods of divorce and illegitimacy are reduced, but also
that the magnitude of the effect is large enough to offset increases in saving due to the

increased presence of high-saving married households.

To summarize, we find that changes in the structure of households that have resulted
from the increase in the risk of divorce and illegitimacy cannot account for the dramatic
reduction in the U.S. saving rate between the sixties and the eighties, as the data suggest. In
contrast to the data, our model predicts that changes in saving behavior, induced by increases
in marital risk, should have worked to offset most of the increase in saving that has resulted

from the increase in the percentage of high-saving households.?3

23The model and the data concord on the effects of changes in population structure and relative incomes
on saving.
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A The Equilibrium Effect of Changes in Relative Earnings

As documented in Section 6, the relative earnings of households have undergone pro-
found changes since the sixties. In this section, we study the role that changes in the relative
earnings of households have played in shaping aggregate saving. For that, we construct a
model that differs from the baseline in that both its marital risk and relative earnings distri-
bution match the patterns found in the United States during the sixties. Under this scenario,
we find that the baseline equilibrium saving rate is 10% percent lower than in the sixties model
economy. The result implies that if changes in marital risk are accompanied by changes in

the distribution of earnings, the model falls short of predicting any decline in saving.

Table 5: Model Economy: Actual and Hypothetical Saving Rates. (Demographic and Earn-
ings Change)

Expression Saving Rate
Actual Saving Rate of the Eighties ieq i’ (%})80 830 1.00
Population Structure of the Sixties djes ,u?o (%})80 §?0 1.83
Relative Incomes of the Sixties djes ,u?o (%})60 §?0 0.90
Population Structure and Incomes of the Sixties Zjej ,u?o (%})60 §§0 1.60
Actual Saving Rate of the Sixties Yieq b (%})60 590 0.90

We now ask ourselves, why is the equilibrium saving rate in this model economy less
than that found in the low marital risk model? The equilibrium effects of changes in relative
earnings are twofold. One the one hand, saving in this model might be higher than in the low
marital risk model, since the relative earnings of females are lower, the costs associated with
marital dissolution are greater. On the other hand, the need to save for retirement might
be less in this model (relative to the low marital risk model), since the importance of labor
earnings of older age groups has fallen since the sixties.?* From our results, we infer the latter

effect to dominate the former.

24The fall in old-age labor earnings can be attributed to a more generous social pension program.
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B The Specific Properties of Divorce and Illegitimacy

In previous sections, we study the equilibrium effect of demographic change that re-
sults from a combination of reduced divorce and illegitimacy. However, we are also interested
in understanding the extent to which changes in divorce and illegitimacy, in isolation, work
to affect aggregate saving. For that, we construct two model economies: one with the divorce
patterns of the sixties and the other with the illegitimacy patterns of the sixties. Our results
show that divorce and illegitimacy behave similarly, although the effects of changes in popu-
lation structure due to changes in illegitimacy are slightly greater in magnitude. In addition,
as Table 6 shows, the equilibrium saving rates of lower divorce on the one hand and lower
illegitimacy on the other are each about 1% higher than the baseline saving rate. (Recall
that the combined effect of lower divorce and illegitimacy gave us an equilibrium saving rate
which was 2% greater than the baseline.) The evidence indicates that neither of these factors

(in isolation) can contribute much to the fall in the U.S. saving rate.

Table 6: Model Economy: Actual and Hypothetical Saving Rates. (Isolating the Effect of
Changes in Divorce and Illegitimacy)

Expression Saving Rate
Divorce Illegit.

@

==}

>
©
(=]

Actual Saving Rate of the Eighties Zjej u?o (%}) 85 1.00 1.00
Population Structure of the Sixties djes u?o (%})80 §§° 1.31 1.43
Relative Incomes of the Sixties Yieq 10 (%})GO 830 0.94 0.93
Population Structure and Incomes of the Sixties Y, ; u%° (%})GO 830 1.23 1.32
Actual Saving Rate of the Sixties Yieq M (%})GO 590 1.01 1.01

7 Sensitivity Analysis

To explore the robustness of our findings, we look at a variety of other versions of the
model economies that differ on the most delicate features of our calibration: the size of the
pecuniary costs associated with divorce and the relative weight assigned to each member of

the couple.
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A Divorce Under Costless Resources

In this section, we are interested in understanding the extent to which the behavioral
response associated with increases in the rate of marital dissolution is affected by changes in
the cost of divorce. In our previous simulations, we assumed that when marriage ends through
divorce, 40% of common assets are destroyed in the split. Now we assume that common
assets are not destroyed and are split as follows: 1, = 0.4 and ¥y = 0.6. The absence of
transaction costs not only increases the expected return to saving for married couples, but
also makes divorce less costly. The effect on household saving behavior is conflicting. While
higher expected returns encourage married couples to save more because divorce is less costly,
precautionary saving motives are less relevant.

Our results are similar to those described in the asset destruction case. We find that
the equilibrium saving rate in the no-asset-destruction baseline model is 6.96%, compared
with 6.38% in the standard asset destruction baseline model. In addition, changes in the
incidence of divorce and illegitimacy have virtually no effect on aggregate saving. As Table 7
indicates, the saving rate in the low marital risk model is only 0.7% higher than that found
in the no asset destruction baseline model. (Recall that in the presence of asset destruction
the low marital risk saving rate is 2% higher than the baseline.) Savings are normalized so
that the saving rate of the eighties model economy (in the absence of asset destruction) is

unity.

Table 7: Model Economy: Actual and Hypothetical Saving Rates. (The Case of Costless
Divorce Under Demographic Change Only)

Expression Saving Rate
Actual Saving Rate of the Eighties Zjej ,u?o (%})80 §?0 1.00
Population Structure of the Sixties djes ngo (%})80 §?0 1.94
Relative Incomes of the Sixties Zjej ,u?o (%})60 §§0 0.88
Population Structure and Incomes of the Sixties .., u% (%})60 530 1.67
Actual Saving Rate of the Sixties Yieq H (%})60 590 1.01

Like in the asset destruction model, we find that while changes in the structure of
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households, the product of higher divorce and illegitimacy, work to reduce the rate of saving,
changes in the saving behavior and the relative income of households offset most of the

decrease.

B Changes in the Relative Weights of Married Couples

In this section, we study the robustness of our model to changes in the weights we
assign to the female and male spouses. In our previous simulations, we assumed that the
interests of the female spouse and the male spouse were given equal consideration. Here we
construct a model economy where the female spouse has a higher say in the consumption and
saving decisions of the married couple. We assume that for all ages i of the female spouse and
ages j of the male spouse, &; ¢; = 0.6, while & ,,;, = 0.4. Since females outlive males, marry
males who are older, and face greater financial loss from marital dissolution, females’ desire
to save is greater. When the interest of the female spouse is given higher consideration, we
would expect not only saving to be higher in the standard baseline model, but also a greater
behavioral reaction to changes in marital risk.

As predicted, we find that the saving rate in this model calibrated to the eighties
is 6.43%, slightly higher than the saving rate in the standard baseline model (6.38%). The
effects of changes in divorce and illegitimacy on saving are slightly higher than those described
in our previous simulations, where the interest of each spouse in the decision making of the
married couple is given equal consideration. (See Table 8.) When females have a higher say
in the decision making of the couple, we find that the saving rate in the sixties to be 3%
higher than in the eighties. Therefore, while giving females a higher weight in the decision
making process of the couple improves our results in the direction of the data, the proposed
demographic changes persistently fall short of accounting for much of the decline in the U.S.

saving rate.

8 Transition

In the previous sections, we compared steady-state saving rates across different demo-
graphic scenarios and found that the recent demographic change, the product of increases in
marital risk, has not played a significant role in determining the fall in the U.S. saving rate.

We now study whether some reduction in saving can be associated to the fact that people
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Table 8: Model Economy: Actual and Hypothetical Saving Rates. (The Case of Higher
Female Spouse Decision Weights)

Expression Saving Rate
Actual Saving Rate of the Eighties Sieq i (%})80 830 1.00
Population Structure of the Sixties djes ,u?o (%})80 §?0 1.85
Relative Incomes of the Sixties djes ,u?o (%)60 §?0 0.87
Population Structure and Incomes of the Sixties . ; ngo (%})60 §?0 1.58
Actual Saving Rate of the Sixties Zjej ,u?o (%})60 §?0 1.03

have been preempting these social changes. It could very well be that households during the
sixties behaved according to the rules of divorce and illegitimacy of the eighties, in which
case, their saving rate would be much higher than what the low marital risk model predicts.

We construct two transitions that differ in how we treat changes in relative earnings.
In the first transition, we assume that the initial saving rate is given by the equilibrium of the
low marital risk economy, where relative earnings are constant at the eighties level. The final
saving rate corresponds to that of the baseline model. We then suppose that even before any
demographic change takes place, agents modify their behavior, preempting an increase in the
likelihood of divorce and illegitimacy. We then calculate the saving rate over the demographic
transition, where agents behave according to the baseline model.

The second transition differs from the first in that the relative earnings distribution is
assumed constant at the sixties level throughout the transition. The initial equilibrium saving
rate corresponds to that of the model economy, which combines the marital risk and earnings
patterns of the sixties. The final saving rate is the equilibrium result in an economy with
the marital risk patterns of the eighties, yet the earnings distribution of the sixties. Like in
the other transition, we then assume that before any demographic change takes place, agents
modify their behavior, forecasting an increase in marital risk. Savings are then calculated
over the demographic transition, where agents behave according to the marital risk regime
of the eighties, yet the relative earnings of the sixties.

Table 9 describes the evolution of saving rates along the transition. We assume the
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initial steady state is dated at 1950 and that the demographic structures found in 1950 and
1960 are equal. The sharp difference in saving rates between these two dates is due solely
to differences in saving behavior, which result from the fact that agents are forecasting an
increase in marital risk and are responding to such a forecast. In both transition scenarios,
saving rates increase between 1950 and 1960 and fall monotonically over time to levels below

the initial steady state.

Table 9: Saving Rates Along the Transition

Year Scenario I Scenario II

1950 6.52% 5.72%
1960 11.67% 10.99%
1965 9.03% 9.03%
1970 8.61% 7.87%
1975 7.85% 7.11%
1980 7.34% 6.60%
1985 6.99% 6.26%
1990 6.76% 6.03%
1995 6.60% 5.87%
2000 6.50% 5.77%
9999 6.38% 5.66%

Next, we ask ourselves whether the results of our transition resemble the evolution of
the U.S. saving rate dating back to the fifties. For this purpose we use data compiled by
Gokhale, Kotlikoff, and Sabelhaus (1996), who track the U.S. household saving rate between
1950 and 1993.25 Table A5 in Appendix 3 shows U.S. saving rates by decade. Saving rates
remained broadly stable between the fifties and sixties (increasing only slightly) and decreased
monotonically thereafter. In contrast, our transition results predict a sharp increase in saving
between the fifties and sixties, followed by a similar monotonic drop. The evidence rejects the
hypothesis that household saving would increase between the fifties and sixties, preempting

a rise in the likelihood of divorce and illegitimacy.

25In contrast to Cérdoba (1996), who employs CEX to calculate household saving rates, Gokhale, Kotlikoff,
and Sabelhaus (1996) use the National Income and Product Accounts.
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9 Conclusion

In this paper, we question whether there is any relationship between recent changes
in the structure of households, the product of the sharp increase in likelihood of divorce and
illegitimacy, and the decline in the rate of saving, observed in the United States between
the sixties and eighties. To this purpose, we construct a general equilibrium, overlapping
generations model that distinguishes between the sexes and in which agents are subject to
exogenous uninsurable changes in their household type. Our findings indicate that the recent
increase in marital risk can account for only a modest decline in saving. The explanation lies
in that while we have observed a decline in the number of high-saving married households,
the effect is offset by an increase in household saving resulting from increases in marital risk.

The framework and methodology developed in this paper should also allow us to ad-
dress a broad range of policy issues. Johnson and Skinner (1986) find that the rise in the U.S.
divorce rate between 1960 and 1980 can explain close to 20% of the observed increase in fe-
male labor force participation. Their results indicate that while actual separation marginally
reduced market effort for males, it led to a substantial rise in women’s working hours. In ad-
dition, and perhaps more interestingly, they find that females respond to a higher probability
of divorce by working to gain more job experience. Their findings suggest that expanding
preferences to include time allocation decisions would enrich the set of issues that could be
studied in relation to marital risk.

There exists a broad range of income taxes and government welfare programs that
are marital status-dependent and therefore affect intrahousehold saving and time allocation
decisions. Take the case of social security, where today over one-quarter of all benefit pay-
ments are made to surviving spouses and dependents. Our two-sex framework provides us
with an empirically consistent way of studying how public provision of retirement and life
insurance might affect private saving, life insurance ownership, and welfare across household
members.?

Finally, our framework can be used to address issues in more traditional fields of

26Cubeddu (1995) finds that the U.S. social security system effectively transfers resources from males to
females. However, he models the life-cycle behavior of single men and women and treats social security purely
as a retirement insurance program. He regards this as a serious limitation and suggests incorporating survivor
and spouse insurance in a modeling context where men and women make joint economic decisions.
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macroeconomics, such as business cycles. The data show huge differences in the time alloca-
tion patterns between market and home production activities of agents who differ according to
sex and marital status. In addition, we find that women and young workers suffer larger em-
ployment volatilities than other demographic groups. Standard business cycle models assume
workers are identical and, therefore, are incapable of predicting why different demographic
groups observe different cyclical variations in their employment. These extensions can help
us not only understand these empirical regularities, but also asses the impact of aggregate

fluctuations on the welfare of different demographic groups.
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Appendix 1. Computation of the Equilibrium

Our model presents us with a series of technical difficulties that render standard algo-
rithm solutions insufficient. Perhaps the most important problem is that the agent’s problem
cannot be solved backwards as in standard overlapping generations models. The standard
procedure is to go to the last period of an agent’s life, where the future is no longer rele-
vant, and solve for the behavior of the agent. In turn, this behavior describes the nature of
the future for agents of the previous age. The recursive nature of the problem allows us to
determine the behavior of all agents. Consider now our two-sex environment. If agents are
single in the last period of life, we can solve for their behavior. However, the problem of the
married couple is more involved, since the future includes different possible evaluations by
the two spouses. Suppose one spouse is in his or her last period of life, while the other is not.
To determine the behavior of this married couple, we must know the behavior of the younger
spouse. Since the younger spouse can potentially remarry, the behavior of all other agents in
the economy has to be simultaneously determined in order to solve for his or her behavior.

The question now is how to translate the described difficulties into a solution algorithm.
In order to solve for the behavior of the agent, we must simultaneously solve for the behavior
of all agents. We must provide guesses not only for the decision rule of agents but also for
the distribution of assets in the economy, since agents must take this into account when faced
with the potential of marriage. The algorithm for computing an equilibria for this economy
is as follows:

1. Provide initial values for relative factor prices.

2. Provide an initial guess for the economy’s wealth distribution {¢¢_ .} and decision rules

{yg,g,z}'

3. Given factor prices and the economy’s wealth distribution and decision rules, we solve
the dynamic programming problem for all agents and obtain new decision rules

Wiyt

4. If the new decision rules approximately equal our decision rules guess, we continue.
Otherwise, we update our guess for the decision rules and return to step 3.

(o
,9,%

5. After decision rules converge, the associated new wealth distribution is determined:
{#i 4.} If the new wealth distribution approximately equals our wealth distribution
guess, we are done. Otherwise, we adjust our guess, for the wealth distribution and

return to step 3.

We approximate the true decision rules with piecewise linear functions. To solve the
dynamic programming problem, we assign a uniform grid on the space of asset holdings. To
reduce computation time, the grid on assets used to compute decision rules is much coarser
than that used to compute the economy’s wealth distribution. In addition, we define assets in
per adult values, rather than in per household values. The number of grid points for decision
rules is 41, while the number of grid points on the economy’s wealth distribution is 101. Since
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we assume that agents are liquidity-constrained, we restrict the lower bound on the assets’
values to be zero. We also make sure that the upper bound on assets is nonbinding.

A 1. 1. Demographics Change versus Behavioral Change

We are interested not only in comparing steady state equilibrium outcomes, but also
in determining the extent to which our equilibrium results are the product of changes in
the composition of households or changes in their saving behavior induced by changes in
marital risk. In this subsection, we describe the implications for capital accumulation of
isolating demographic change from behavioral change, as we move from a low marital risk
economy to one where marital risk is greater. Variables associated with the low divorce and
illegitimacy risk economy are labeled with superscript low, while high marital risk variables
have superscript high. In what follows, we outline the steps involved.

1. Compute the steady state decision rules and the associated wealth distribution for
the low marital risk economy following the procedure outlined in the previous section:
{ylpw (qslow’ low)} and {¢low( low’ low low)} respectlvely

1,9, 1,9,2

2. Compute the stationary demographic structure associated with the high marital risk
regime: (),

3. Determine the capital stock implied by the demographic structure of the high marital
risk economy. However, isolate these demographic changes from changes in decision
rules implied by the increase in marital risk:

Sulft [ adiida+ Y X ek [ adi(da. (A

i ZESo,Sw

Above, we describe the steps involved in determining the implications for economy
aggregates of changes in the demographic structure of an economy when they are isolated
from corresponding changes in the behavior of households. Likewise, we can determine the
aggregate implications of changes in the behavior of households as we move from a low to a
high marital risk regime, while abstracting from the implied population structure changes.
The algorithm is outlined below.

1. Compute the steady state decision rules and the associated wealth distribution for the

high marital risk economy, following the procedure outlined in the previous section:

{yzzg,il(qshigh mgh)} and {qs}f;gﬁ( hzgh,,n.high hzgh)} respectively.

2. Compute the stationary demographic structure associated with the low marital risk

regime: 1% (1),

3. Determine the capital stock implied by the decision rules of the high marital risk econ-
omy. However, isolate these behavioral changes from demographic changes implied by
the increase in marital risk:

= S [ e+ S [ aotii). (42)

i ZESo0,Sw
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Appendix 2. Calculation of Individual Transition Probabilities

1. We use the fact that transition from one spouse to another involves a spell of being
single. We construct transitions from married to married distinguishing by age by
using information on transitions from single to married. Specifically, we construct the
following statistics:

* . 7ATi (80|j) 7ATz'g(€|30) 7ATig<$w|j) 7Arig(g'&w) )
Tl = a (ﬂg —— + — — A3
o) = @ (2 S Ty (MT50) | Fag(S1g) Fog (M150) (43)

for £ = 5+ 1, and then add the probability of not remarrying:

Tig(kl) = mig(kl7) + (1= gig)Tig(M]5). (A4)

2. We have to account for mortality, and the PSID do not allow us to do so, since we
cannot disentangle those who died from those who left the sample in 1985 compared to
1980. To properly account for mortality, we use the following steps:2”

(a) We compute the complement of those who stay married to the same spouse, Z; 4(j):
ii,g@) = 1- (1 - Qi,g>7rz<,g<j + 1|]> <A5>

(b) We define the probability of marital dissolution as the maximum value of Z; ,4(3)
and the probability of spousal death:

Zig(y) = max {Zig(7), (1 = v56°)}- (A6)

(c) Then we redefine the transition probabilities and account for the agent’s own
probability of death as follows:

W—;%x,g(j) for z€ S
Tig(2l7) _ ) migCld o :
S e ziq(J) forze M and z#j+1 (A7)
(1—m4(4)) + qi,g%xi,g(j) for z€ M and z =5 + 1.

3. We make the transitions of males and females consistent with each other. (Recall that
Wim; = Mj.ri for all 4,7 € Z.) We impose that the male’s transition has to adjust to
match the number of females of each type. We do this by scaling the rows of m; ,, ;
appropriately while conserving the ratios generated by the original matrix between
single males with and without dependents, and between the transition from and to
marriage across the different age groups of the wives.?®

2TWhile studies reveal that the probability of remarriage, controlling for age and sex, is slightly higher after
divorce than after the death of a spouse, we assume that they are equal. See Cherlin (1992).

28The transformation also requires that the new matrix is a Markov matrix; that is, that no element is
either negative or above 1. This requires some additional rules when this property is violated. The description
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Appendix 3. Tables and Figures of Interest

Table Al: Transitional Probabilities for Males Between Marital Statuses

Conditional on Being Married Conditional on Being Single

Age Married Single w/o Single w/ Married Single w/o Single w/
15-19 .800 .200 .000 .169 .804 .027
20-24 .831 .119 .050 .354 .606 .040
25-29 .885 .079 .036 387 D73 .040
30-34 932 .039 .029 .368 .611 .021
35-39 931 .041 .028 .163 .698 .140
40-44 919 .038 .043 .258 .645 .097
45-49 941 .036 .024 273 .636 .091
50-54 .954 .031 .015 227 727 .045
55-59 928 .063 .009 125 .833 .042
60-64 914 .067 .018 143 .786 .071
65-69 .930 .039 .031

70-74 .882 105 .013 .000* .875* .125%
75-80 .800 181 .019

Table A2: Transitional Probabilities for Females Between Marital Statuses

Conditional on Being Married Conditional on Being Single

Age Married Single w/o Single w/ Married Single w/o Single w/
15-19 733 .067 .200 271 .532 197
20-24 .847 .039 114 .366 454 .180
25-29 .878 .035 .086 .295 .545 .160
30-34 .895 .023 .082 179 .696 125
35-39 907 .019 .074 121 .697 182
40-44 .898 .024 .079 123 .690 187
45-49 .895 .036 .069 101 765 134
50-54 .898 .039 .062 .073 .818 .109
55-59 .846 .103 .051 .016 902 .082
60-64 .850 121 .029 .013 .948 .039
65-69 .813 131 .056

70-74 724 241 .034 .009* .953* .037*
75-80 .681 .203 .116

Source: PSID 1980:1985.
* Averages of 65 to 80.

of these rules is tedious and is available upon request. The rules are designed so that the new male transition
matrix inherits as many properties as possible from the original.
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Table A3: Household Equivalence Scales

Marital Status M2
Single w/o Dependents 1.000
Single w/ Dependents 1.750
Female Spouse 15-19 2.200
Female Spouse 20-24 2.325
Female Spouse 25-29 2.450
Female Spouse 30-34 2.575
Female Spouse 35-39 2.700
Female Spouse 40-44 2.450
Female Spouse 45-49 2.200
Female Spouse 50-54 1.950
Female Spouse 55+ 1.700

Table A4: Actual and Hypothetical Saving Rates Across Model Economies

Divorce
Divorce Illegitimacy

Divorce Illegitimacy Illegitimacy Earnings Data
Sier i ()7 80 100 1.00 1.00 1.00 1.00
Sern® (2)Y 80 131 143 1.83 1.83 1.55
Sier i ()7 80 09 0.93 0.87 0.90 0.87
Yiern ()™ 80 o 0.61 0.09 0.20 1.94
Sies i (8)% 80 123 1.32 1.56 1.69 1.38
s ()% 50 108 1.08 1.02 1.02 2.40
Sies 0 ()" 50 070 0.59 0.14 -0.00 1.74
S () 3% 1ot 1.01 1.02 0.90 2.15

Table A5: U.S. Saving Rates: 1950-1993

Years Saving Rate

1950-59 11.5%
1960-69 11.7%
1970-79 10.8%
1980-89 5.9%
1990-93 3.2%

Source: Gokhale, Kotlikoff, and Sabelhaus (1996).
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Figure 1: Demographic Structure by Sex and Marital Status: CPS 1988 and 1966
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Figure 7: Farnings Index by Age, Sex, and Marital Status: CPS 1966
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Source: 1992 Survey of Consumer Finances
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