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Family Portfolio Choice over the Life Cycle

Abstract

Intra-household heterogeneity can quantitatively affect the predictions of life-

cycle portfolio choice models. Double-income households, single-income house-

holds and singles have different exposures to background risks and differ in co-

variates affecting financial decisions, reacting differently to varying correlates of

stock market participation and life-cycle asset allocation. Counterfactuals us-

ing a quantitative model emphasize the aggregation bias arising from treating

double-income households as one unit. Intra-household heterogeneity in prefer-

ence parameters like risk aversion and the presence (absence) of a second wage

can alter substantially optimal stock market exposure with important implica-

tions for normative financial advice.

JEL: D14, D15, G11, G51

Key Words: Family Economics, Portfolio Choice over the Life Cycle, Background

Risks, Intra-Household Heterogeneity.



1 Introduction

In recent years a vast literature has developed to understand household portfolio choices

over the life cycle (Gomes, Haliassos, and Ramadorai (2021) and Gomes (2020)). The

predictions from such models have been important in popularizing life-cycle investment

funds or target-date funds (TDFs) in the pensions industry; because labor income is

viewed as an implicit risk free asset, households saving for retirement should make the

strategic decision of making household portfolios safer as they approach retirement and

labor income is depleted. In some instances, such predictions are also consistent with

detailed administrative data (Fagereng, Gottlieb, and Guiso (2017) for evidence from

Norway), while the literature on actively designing default TDFs is active and takes

into account the institutional details in each country (see, for example, Dahlquist,

Setty, and Vestman (2018)). Despite the impact of this large academic literature on

TDF design, the models being used assume that all households are made up of one

individual who receives the total household income and maximizes total household

utility. Nevertheless, intra-household heterogeneity has long been recognized as an

important topic in understanding the joint observed economic decisions of households

(Chiappori (1988) and Browning, Bourguignon, Chiappori, and Lechene (1994)).1

In this paper we quantitatively investigate the implications of intra-household het-

erogeneity in preferences, labor income processes and bargaining weights for stock mar-

ket participation and portfolio choice over the life cycle. We find that aggregation of

joint financial decisions within a household generates substantially different implications

from models that ignore such heterogeneity and lump all financial decisions together.

We evaluate the elements in the model that can have quantitatively important impli-

cations for observed outcomes and find that within household risk aversion and the

presence of a second labor income in the household are important quantitative drivers

in the model.

The presence of a second labor income is particularly important for couples’ financial

1Browning, Chiappori, and Weiss (2014) provide an excellent textbook exposition of joint economic
decisions within the family.
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decisions, both in the quantitative model and in the data, and generates substantially

higher stock market participation that is different from the implications that arise if a

model with the same labor income characteristics but for a single-member household.

On the other hand, the correlation between the two labor incomes in a two-member

household does not have quantitatively important effects on financial decisions either

in the model or in the data, except when this correlation is also significantly positively

related to the stock market. Our main conclusion is that intra-household heterogeneity

should be explicitly taken into account when investigating the quantitative implications

of life-cycle portfolio choice models.

To start our analysis, we first use seven waves from 1998 to 2016 of the U.S. Sur-

vey of Consumer Finances (SCF) data to document significant differences between the

portfolio choice decisions of double-income couples, single-income couples, and singles.

Double-income couples are most likely to participate in the stock market than the

other two groups, while conditional on participation, they allocate less financial wealth

to stocks than single-income couples and singles. Regarding the determinants of stock

market exposure, to some extent double-income couples are more comparable to singles

than to single-income couples. This holds for the impact of age, life insurance holdings,

risk aversion, financial wealth and the magnitude of the time and cohort effects. This

suggests that differences in observed stock holdings between double-income couples and

singles are predominantly driven by differences in covariates, and less so by differences

in the impact of these covariates. Only with respect to the impact of earnings risk,

double-income couples more closely resemble single-income couples than singles, whose

portfolio choice decisions seem to be largely unaffected by earnings risk. This is some-

what surprising because singles exhibit larger earnings risk than heads of double- and

single-income households.

A key determinant of life cycle portfolio choice is the labor income process, a key in-

put in any structural life cycle model. This is even more important when the household

is made up of more than one person; Browning (2000) emphasizes that “the most impor-
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tant result is that the level and the composition (portfolio) of saving and the time path

of consumption are dependent on the distribution of income within the household.” To

build such a model, we therefore need to take a stand on the properties of labor income

expected by households. It is intuitive to expect differences across the three groups.

We find evidence supporting this intuition by estimating labor income processes sepa-

rately for married and single households. We differentiate the labor incomes received

by each member of a two-person married working household and show empirical evi-

dence that the two labor incomes for such households can be quite different; in terms

of level, growth and correlation across innovations. Moreover, the labor income of a

single household is also in turn different from this process. Therefore, understanding

the implications of these models for portfolio choice first requires an estimated process

for labor income across different members of a household, and also, how these processes

might be correlated with stock returns. To a large extent, this estimated labor income

process is one main departure of our analysis from other recent related contributions

like Love (2009) and Hubener, Maurer, and Mitchell (2015).

Recent work emphasizes the presence of negative skewness in labor income (Guve-

nen, Karahan, Ozkan, and Song, 2021) and non-linear processes more generally (Arel-

lano, Blundell, and Bonhomme (2017) and De Nardi, Fella, and Paz-Pardo (2020)).

Moreover, Guvenen, Ozkan, and Song (2014) find that left-skewness in idiosyncratic

income shocks is countercyclical.2 We cannot simply adopt the earnings process esti-

mates provided by Guvenen et al. (2021) for men and women for our purposes because

assortative matching generates a combination of income streams within the household

that systematically differs from aggregating two independent processes for men and

women, respectively.3 We therefore extend Kaplan (2012) and estimate separate pro-

cesses for each member of double-income households from PSID data as each process

will have potentially a different impact on the joint financial decisions taken by the

2Catherine (2020) and Shen (2019) derive life-cycle portfolio choice implications. Inkmann (2021)
finds countercyclical left-skewness in aggregate earnings growth at the industry level.

3Schwartz and Mare (2005), Bredemeier and Juessen (2013), Fernández and Wong (2014), and
Greenwood, Guner, Kocharkov, and Santos (2014) provide evidence for assortative matching of couples
along several dimensions including income.
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household. We show that even at this level there is an aggregation issue, since esti-

mating the process for their joint income yields different results from estimating each

process separately. Moreover, these processes are shown to be different (both in terms

of a deterministic profile and in terms of overall uncertainty) from the processes esti-

mated for couples with a single income and for single workers. Finally, conditioning on

stock market participation status provides even further differences across processes.

Given these estimated processes, we then calibrate a life cycle model to understand

the importance of intra-household heterogeneity on life-cycle portfolio choice. Standard

life-cycle models of consumption and portfolio choice assume that each household be-

haves as a single agent regardless of the number of decision-makers in the household. In

such a unitary model, the utility functions of the individual members of the household

can be aggregated into a single utility function for the household that represents the

preferences of the total household. Deviating from this assumption, we assume that

each member of a married couple is characterized by their own preferences and con-

sumption and financial decisions are the outcome of a cooperative bargaining process

within the household, while death of one partner is the only event that can cause a

marriage to dissolve. We assume consumption is shared equally among the members of

the married couple.4 We emphasize that we retain a unitary modelling perspective with

exogenous bargaining weights between members of the household, as opposed to using

endogenous bargaining (or Pareto) weights that could depend, for example, on relative

wages within the household (Browning and Gørtz (2012)). We follow this approach

because the model features sufficient non-linearities and richness that understanding

the implications between the three different groups is already a non-trivial task, and

leave to future work more complicated settings.5

4Sharing equally consumption across two members of a household corresponds to the outcome
obtained under symmetric Nash bargaining (Manser and Brown (1980)).

5Pareto weights in collective models of household behavior with limited commitment in the tradition
of Chiappori (1988) depend on distribution factors such as age and earnings differences (Browning
et al. (1994), Browning and Gørtz (2012)) that reflect outside options for the members of a married
couple. Fixed Pareto weights correspond to a situation in which spouses commit on an intra-household
allocation of resources based on their decision power at the time of household formation and do not
attempt to forecast future distribution factors. A collective model with fixed Pareto weights becomes a
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Our calibrated model allows us to clearly evaluate the importance of heterogeneity

in risk aversion and different labor income processes on financial decisions in this setup.

Mildly higher risk aversion for the spouse makes financial decisions substantially more

conservative, while the correlation between the two labor income processes in a double-

income household does not have quantitatively large effects. On the other hand, even a

mild increase in the correlation with stock returns from 0.15 to 0.3 for both households

reduces substantially the exposure to stock market risk. Finally, the quantitative effects

from changing bargaining and caring weights are relatively minor and future research

can determine whether these results arise from using fixed weights (that do not depend

on relative income, for example).

The calibrated model also allows us to perform interesting counterfactuals. First,

we can resolve the baseline model for double-income households but now assume that

the second household member earns no labor income. The quantitative effects on stock

market participation are large: a drop from 35% to 7% for the first age group, and

the difference stays around 30% lower throughout the working life cycle. A higher

wealth threshold must be crossed to become a stockholder now, and therefore with

one labor income the average financial wealth of stockholders is higher than in the

case with two labor incomes. Second, we can solve the model for singles but by using

the combined labor income process used for the double-income households. We find

that singles accumulate a lot less wealth and therefore have a much weaker incentive

to pay the costs to participate in the stock market. We conclude that the presence

of equivalent scales and the caring parameter increase available saving and change

substantially financial choices even in the context of a unitary model.

Our work relates to the literature recognizing the importance of heterogeneity within

the household6 as an important determinant of financial decisions.7 Sunden and Surette

unitary model (Browning and Chiappori (1998)). Browning (2000) considers a non-cooperative model
of consumption and portfolio choice, in which spouses have different discount factors due to differences
in survival probabilities. Commitment is a strong assumption if divorce is available at low cost. In a
dynamic version of the collective model, the marriage dissolves when marriage participation constraints
are violated Mazzocco (2007).

6See Browning et al. (2006) or Rode (2011) for a taxonomy of intra-household models.
7There are many other applications in economics, and social sciences more broadly, where household
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(1998) provide evidence that gender differences (particularly, marital status and risk

aversion) affect investment decisions. Similarly, Addoum, Kung, and Morales (2016)

and Addoum (2017) emphasize within household risk preference heterogeneity that

could also depend on the relative bargaining weights within the household, while Ke

(2021) emphasizes the role of heterogeneity in financial sophistication within the house-

hold. Similarly, intra-household heterogeneity is explicitly taken into account by Hong

and Ŕıos-Rull (2012) who focus on life insurance demand in a general equilibrium

model; Love (2009) and Hubener et al. (2015) focus primarily on portfolio choice, while

Brown and Poterba (2000) show how couples might value annuities differently from

single households.

The rest of the paper is organized as follows. Section 2 provides evidence from

the Survey of Consumer Finances (SCF) on empirical differences in financial decisions

between double-income couples, single-income couples and singles. Section 3 focusses

on differences in earnings dynamics using the PSID. Section 4 lays out the life-cycle

model and Section 5 provides a calibration that compares model predictions with the

data, while also providing comparative statics to understand the important drivers of

model predictions. Section 6 performs counterfactuals and Section 7 concludes.

2 Stylized Facts on Family Portfolio Choice

Using the Survey of Consumer Finances (SCF), we investigate the determinants of

household portfolio choice for three different household types: double-income (earnings)

couples, single-income couples, and singles with positive labor income. Our goal is

to establish how intra household heterogeneity affects stock market participation, and

conditional on participation, how such heterogeneity affects the share of financial wealth

allocated to stocks.

bargaining can affect household decisions. For example, Doepke and Kindermann (2019) show in a
quantitative model how the distribution of the burden of child care between mothers and fathers can
be a key determinant of fertility.
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2.1 SCF Data and Descriptive Statistics

Our empirical analysis is based on the 1998 to 2016 waves of the SCF. The SCF has

been conducted by the Federal Reserve Board (FRB) on a triennial basis since 1983. We

exclude earlier waves from our analysis because several household background variables

only became available in 1998.8 The SCF is well suited to investigate portfolio choice

decisions of single- and double-income households because it includes detailed informa-

tion on financial wealth and stock holdings at the household level. Importantly, the

SCF contains separate earnings information for both partners of a married household.9

To disentangle the impact of two labor incomes from other possible determinants

of portfolio choice that may differ between single and married households, we split our

sample into three different types of households: Double-income couples (8,557 house-

holds), single-income couples (6,143) and singles with positive income (2,818). Income

is defined as labor income or, equivalently, earnings for our purposes. For married

couples, the SCF defines the household head as the male partner. To ensure that the

results for the three different household types are comparable as much as possible, while

maintaining a large sample size, we restrict our analysis to households with male heads

in all subsamples. The SCF deliberately oversamples wealthy households. To account

for this, we use the sampling weights provided with the data for our empirical analysis.

Missing values in the SCF are replaced with five imputations. We employ standard

methods of repeated-imputation inference (Rubin, 2004) to obtain correct standard

errors throughout our analysis.

Table 1 presents summary statistics for the share of financial wealth allocated to

stocks and a wide range of household characteristics for the three subsamples of double-

and single-income couples and single households. Table 1 shows that married households

with double-income, on average, have larger stock market participation rates (71.7%)

than single-income couples (58.5%) and singles (53.7%), indicating that there might be

8Specifically, information on whether the household head or his partner experienced unemployment
spells in the year preceding the interview, is missing before 1998. These variables are important for us
because we use them as proxies for earnings risk.

9For simplicity, married refers to couples who are either married or living together as partners.
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interesting heterogeneity in household portfolios arising from household composition.

The average age of heads of double-income households (43 years) is between the

average age of singles (40) and married single-income household heads (46). Partners,

on average, are three years younger than male household heads. There is little variation

in the number of years spent in education between heads and spouses with labor income

in the three subsamples. However, partners without labor income on average obtained

about half a year less of education.10 Risk aversion, measured as the self-reported

unwillingness to bear any investment risk, is more pronounced among heads of single-

income couples (35%), than among heads of double-income couples and singles (28%).

Our measure of financial wealth at the household level includes liquid holdings in

cash, bonds and stocks as well as quasi-liquid retirement assets in individual retirement

accounts (IRA) and thrift accounts (like 401(k)). We exclude households reporting

non-positive values of financial wealth. Stock holdings include both direct and indirect

holdings in mutual funds. All wealth and earnings figures in the SCF are converted

to 2016 dollars for our analysis using the CPI. The average log financial wealth of

double-income couples (10.55) exceeds the wealth of single-income couples (10.18) and

singles (9.475). The average log earnings of heads of double-income couples (10.80),

and heads of single-income couples (10.82), exceed those of spouses of double-income

couples (10.34) and singles (9.475).

Finally, we collect variables that are meant to capture the riskiness of labor income.

Several authors have attempted to estimate second moments of earnings from panel

data.11 The findings of this literature regarding the impact of these moments on stock

market participation and allocation decisions are mixed, which may be due to the short

10The table also includes several measures of potential bequest motives. Single-income couples on
average have about 1.4 children, more than double-income couples (1.2) and singles (0.2). Following
Inkmann and Michaelides (2012), we also include life insurance holdings of household heads and spouses
as potential indicators of bequest motives. About 48% (46%) of heads of double- (single-) income
married households hold life insurance. The corresponding figures for singles and spouses with positive
earnings are both 39%. Spouses without labor income hardly hold any life insurance (1%). These
correlates of bequest motives can be introduced in a theoretical model in future work.

11Guiso, Jappelli, and Terlizzese (1996), Heaton and Lucas (2000), Vissing-Jorgensen (2002), An-
gerer and Lam (2009), Massa and Simonov (2006), Betermier, Jan, Parlour, and Walden (2012), and
Bonaparte, Korniotis, and Kumar (2014).
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time series of annual data usually employed to estimate these moments. We employ a

different strategy and try to proxy earnings risk with self-reported information in two

different ways. First, we use a self-reported indicator of household income predictability

at the one-year horizon (“Do you usually have a good idea of what your (family’s) next

year’s income will be”) to capture income risk at the household level. Total income is

more predictable for double-income couples (77%) than for single-income couples and

singles (around 72%). Second, to measure the riskiness of the earnings of the household

head (and its spouse in double-income households), we use self-reported information on

unemployment spells experienced in the year preceding the interview. Ceteris paribus,

the earnings of individuals with an unemployment spell on average should be more risky.

Around 14% of singles, 9% of heads of single-income households, and 10% of heads and

spouses of double-income households experienced unemployment spells, which indicates

that singles face higher labor income risk on average.

To measure the correlation between the labor income streams of the two partners

of a double-income household, we define a dummy variable that is one if both partners

work in the same industry. The SCF differentiates between seven industries. It turns

out that 36% of double-income couples consist of partners working in the same industry,

indicating important exposure of total family income to one industry.

2.2 Tobit Estimation

To investigate the impact of a variable on household portfolio choice, we need to control

for the impact of correlated variables to avoid omitted variable problems. To do this,

we use Maximum Likelihood estimates from a two-limit Tobit model for the share of

financial wealth allocated to stocks. This share is censored at zero and one in the data.

We report the average partial effects (APE) of a change in an explanatory variable on

the probability of stock market participation and the expected share of financial wealth

allocated to stocks, conditional on participation. Unlike many authors in the litera-

ture on household portfolio choice, who separately estimate stock market participation
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binary choice models and linear regressions for the allocation to stocks conditional on

participation, we obtain both sets of marginal effects from the same Tobit model. Our

estimation strategy allows us to compare the estimated coefficients and APEs across

the three subsamples, which is not possible in binary choice models because coefficients

are only identified up to scale (equal to the standard deviation of the error term).

This allows us to investigate empirically whether there are substantial effects of house-

hold composition heterogeneity on portfolio choice decisions by comparing the results

across the three groups (double-income couples, single-income couples and singles with

positive earnings). Technical details are given in Appendix A.1.

Before we discuss the estimation results in more detail, we plot in Figure 1 the

fractions of households participating in the stock market and the average shares of

wealth allocated to stocks conditional on participation over the working life of household

heads in the three subsamples. For each subsample and both moments, we present the

observed age profile in the data and the predicted age profile from the two-limit Tobit

model. Both age profiles are based on 5-year age averages, from age 21 to 65, using SCF

sampling weights. To disentangle the age profile from possible time and cohort effects,

we include a linear time trend and a cohort proxy in our regressions. The identification

is achieved by relying on a variable measuring cohort effects that is not co-linear with

age and time effects. Specifically, the cohort proxy is calculated as the average annual

real log return on stocks experienced since age 16 using data from Robert Shiller’s

webpage.12

Figure 1 shows that the stock market participation age profiles are upward sloping

across the working life for household heads in the three subsamples, while the age

profiles for the share of wealth allocated to stocks conditional on participation are

relatively flat. The predictions from the two-limit Tobit model closely match the data

across the life cycle for all three subsamples. Double-income couples exhibit much higher

stock market participation probabilities than single-income couples and singles over the

12Similarly, Ameriks and Zeldes (2004) use the average annual real log return on stocks experienced
between age 15 and 25, while Malmendier and Nagel (2011) use a weighted average return that puts
more weight on recent returns.
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entire working life. Singles are more likely to participate than single-income couples

early in working life but this reverses in the age group 36-40. Close to retirement, in

the age group 61-65, 81% of double-income couples participate in the stock market,

67% of single-income couples and 64% of singles. Conditional on participation, singles

have the largest stock market exposure, followed by single-income and double-income

couples. The most pronounced differences are observed in the age interval 36-40, over

which singles on average allocate 55% to stocks, single-income couples 49% and double-

income couples 46%. In the following subsection, we investigate the determinants of

portfolio choice across the three subsamples in more detail.

Table 2 shows the average partial effects and associated p-values for the probability

of stock market participation, while Table 3 shows the corresponding effects and p-

values for the share of wealth allocated to stocks conditional on participation. Table 2

also reports percentages of correct stock market participation predictions, which range

from 81% for singles to 88% for single-income couples, reflecting the prediction success

of the model already apparent from Figure 1. The estimated residual variances increase

from 0.34 for double-income households in Table 3 to 0.43 for single households, which

confirms our strategy not to use binary choice models for the stock market participation

decision of households in the three subsamples.

There are a number of important takeaways from Table 2. Older households, espe-

cially the ones likely to be in retirement (over 65 years old) are either not likely to be in

the stock market, or have exited the stock market. Moreover, for double-income house-

holds the spouse’s education level negatively correlates with stock market participation.

This might seem surprising at first because education is typically positively correlated

with stock market participation but could be rationalized if a more educated spouse

has a stronger say in the financial decisions of the household and the spouse tends to

be more conservative. Having a life insurance policy correlates positively with stock

market participation for all households, and this also holds for the spouse (where rele-

vant). Higher wealth positively correlates with stock market participation for all three
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groups, while a more predictable household income stream also positively correlates

with participation (except for singles where the effect is insignificant). Interestingly,

when a couple is working in the same industry, the likelihood of participating in the

stock market substantially decreases.

Table 3 focusses on the share of financial wealth allocated to stocks conditional on

participation. This share significantly decreases with age in all subsamples as predicted

by standard life-cycle portfolio choice models (Cocco et al., 2005). However, double-

income couples reduce their equity exposure earlier than single-income couples and

singles. Compared to younger households under 45 years of age, double-income couples

(singles) in the age-group 45-64 reduce their equity exposure by 2.4 (1.5) percentage

points. Single-income couples above 64 years of age reduce their stock market exposure

more slowly (4.5 percentage points) than double-income couples (7.5) and singles (8.2).

Single-income couples significantly reduce the allocation to stocks by 11 basis points

with each additional year of age of the spouse, while the corresponding effect for double-

income couples turns out to be insignificant. The number of years the head or his spouse

spent in education generally turns out insignificant with one exception: double-income

couples reduce their equity exposure by 26 basis points for each additional year of

education of the spouse.

Self-reported risk aversion has a strong and significant negative impact on the share

of wealth allocated to stocks, which is strongest for double-income households (6.3

percentage point reduction), followed by singles (5.5) and single-income couples (5.1).

The same order applies to the impact of financial wealth: a 10% increase in financial

wealth increases the stock market exposure of double-income couples by 59 basis points,

of singles by 57 basis points and of single-income couples by 53 basis points. A 10%

increase in the household head’s labor income modestly reduces the allocation to stocks

by 4 (7) basis points for double- (single-) income couples. Earnings of singles and

spouses are insignificant predictors of stock market exposure.

The signs of the APEs of our proxies of earnings risk are always as expected, regard-
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less of the subsample. However, there are differences in the magnitude and statistical

significance of these effects. A recent unemployment spell as a proxy of earnings risk

only turns out significant for heads of double-income households who reduce stock mar-

ket exposure by 3.2 percentage points in response. Being able to predict next year’s

household income leads to an increase in the share of risky assets by around 1.7 per-

centage points for double- and single-income couples, while the corresponding APE is

insignificant for singles. Correlated income streams within the household, approximated

by an indicator which is unity if both members of a couple work in the same industry,

significantly reduce stock market exposure by 1.1 percentage points.

2.3 Summary

In summary, the empirical results in this section reveal significant differences between

the portfolio choice decisions of double-income couples, single-income couples, and sin-

gles. Double-income couples are most likely to participate in the stock market. Condi-

tional on participation, they allocate less financial wealth to stocks than single-income

couples and singles. Regarding the determinants of stock market exposure, to some

extent double-income couples are more comparable to singles than to single-income

couples. This holds for the impact of age, risk aversion, financial wealth and the mag-

nitude of the time and cohort effects. This suggests that differences in observed portfolio

decisions between double-income couples and singles are predominantly driven by dif-

ferences in covariates, and less so by differences in the impact of these covariates. Only

with respect to the impact of earnings risk, double-income couples more closely resemble

single-income couples than singles, whose portfolio choice decisions seem to be largely

unaffected by earnings risk. This is somewhat surprising because singles exhibit larger

earnings risk than heads of double- and single-income households.

Finally, we note that covariates that are available for both the household head and

their partner, such as the level of earnings and self-reported earnings risk, often turn

out to be insignificant for the spouse, while they are significant for the head. On the
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other hand, in other cases, the education of the spouse or both partners working in

the same industry can substantially reduce the exposure to the stock market (both

participation and conditional share of wealth in stocks). These findings suggest that it

might be important to investigate the joint portfolio choice decisions of the household

rather than treating the household as a single individual.

A structural model should try to explain the observed differences between double-

income couples, single-income couples and singles. In particular, the participation deci-

sion can be different depending on the number of incomes in the family, and household

composition. Given that the labor income process can be an important determinant of

savings and portfolio choices, we need a better understanding of the uncertainty and

composition of the labor income process at the family level. We cannot rely on the SCF

to build a realistic process for labor income because it is not a panel data set, and we

therefore turn to the PSID to undertake that task.

3 Family Earnings Dynamics

Our analysis of the SCF data suggests that earnings correlations within the house-

hold are significant predictors of household portfolio choice. We use the SCF for this

analysis because it allows us to construct a comprehensive measure of stock holdings.

However, panel data is required to estimate an earnings process that allows for such

correlations. Therefore, we now use the PSID to estimate the earnings dynamics of

double-income couples. Separate dynamics are estimated for households holding stocks

in the sample period (stockholders), and households staying out of the stock market

(nonstockholders). The estimated earnings processes will serve as a key input for the

structural life-cycle model of savings and portfolio choice decisions in Section 4. To

keep the analysis more tractable in the quantitative life-cycle model, we asbtract from

modelling skewness in labor income over the business cycle (Guvenen et al. (2014)), and

instead focus on the different properties of labor income within the household given the

increased female labor force participation in the last few decades (for example, Guvenen
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et al. (2021)).

3.1 Earnings Process Specification

Our model of earnings dynamics extends the model of Kaplan (2012) to a double-income

household. Specifically, we assume the following earnings dynamics for the individual

log residual earnings of the two members (A,B) of a double-income household

yAt = ωA + ηAt + εAt yBt = ωB + ηBt + εBt (1)

ηAt = φAηAt−1 + ζAt ηBt = φBηBt−1 + ζBt (2)

where t refers to adult age. Log residual earnings are decomposed into a persistent

component, ηmt for household member m = (A,B), which follows a first-order Markov

process, a transitory component, εmt, and a time-invariant random effect, ωm. We

assume that ηmt and ωm are i.i.d. normal distributed with zero means and variances σ2
mε

and σ2
mω, respectively. We allow the innovations to the persistent earnings components

to be correlated with each other, and with the innovations to the log stock excess return

rt − rf = µ+ νt, (3)

where µ is the unconditionally expected equity risk premium. Specifically, we assume

the following multivariate normal distribution for these innovations


ζAt

ζBt

νt

 ∼ i.i.d.N




0

0

0

 ,


σ2
Aζ ρABσAζσBζ ρAνσAζσν

ρABσAζσBζ σ2
Bζ ρBνσBζσν

ρAνσAζσν ρBνσBζσν σ2
ν


 . (4)

We do not model the correlation between transitory earnings shocks and stock excess

returns because it will hardly affect financial decisions. In single-income families, only

the earnings of the household head, member A, is modeled. Note that our main innova-

tion in this section is the introduction of the intra-household correlation, ρAB, between

the persistent components of the individual labor incomes in double-income households.
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3.2 PSID Data and Empirical Strategy

The PSID has been conducted by the University of Michigan Survey Research Centre

since 1968. Originally, data was collected on an annual basis. Since 1997, the data has

been available on biennial frequency. The PSID consists of the SRC (Survey Research

Center) and SEO (Survey of Economic Opportunity) samples. A sample of immigrant

households was added in 1997. Following Kaplan (2012) and De Nardi et al. (2020), we

use the SRC sample only and therefore refrain from using sampling weights. We dis-

tinguish between non-stockholders and stockholders in our analysis below. Information

on stock market participation is available from the wealth module of the PSID, which

has been part of the 1984, 1989, 1994, 1999 surveys and every survey since then.

We restrict our analysis to the most recent 1999 to 2017 biennial waves, which

include wealth modules. Since earnings information refers to the year before the inter-

view, our PSID and SCF samples cover the same period from 1998 – 2016. Earnings

consists of labor income and includes the labor part of business income. We restrict

our sample to households with household heads aged 23 to 67. When estimating the

earnings process for double-income households, we impose the same age constraint on

spouses. We also require a minimum annual income of 1000 dollars for both partners.

All dollar values in the data are converted to 2017 dollars using the CPI. We use the

return including distributions on the S&P500 stock market index from CRSP to esti-

mate correlations between the persistent baor income shocks and the innovations to the

return on the aggregate stock market.

We estimate the parameters of the earnings process in two stages: In the first

stage, we regress annual log earnings on a quartic polynomial in age and full sets of

education and time dummy variables. In a second stage, we estimate the parameters

of the earnings process in the previous subsection from the residuals of the log earnings

regression by GMM using the orthogonality conditions derived in Appendix A.2, which

contains details on the estimation approach. To account for the first estimation stage,

we obtain second-stage standard errors from a bootstrap routine for overidentified GMM
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estimators proposed by Hall and Horowitz (1996). For double-income couples, the GMM

estimator simultaneously solves the moment restrictions for both partners. We need to

restrict our sample to households that are observed for at least four consecutive waves

in the PSID to identify all earnings process parameters.

3.3 Earnings Process Estimation Results

Table 4 shows first-stage OLS estimates of age polynomials for the baseline education

category consisting of college graduates and the baseline year, 2017. Panel A shows

OLS estimates for the total household income of the two partners in double-income

households using the age of the household head, while Panels B and C report estimation

results for the individual incomes of household heads and spouses in double-income

households using their respective ages. In each of these panels, we distinguish between

non-stockholders (S = 0), stockholders (S = 1) and the combination of both groups

(S = 0 or S = 1). The estimated average age-earnings profiles for non-stockholders

and stockholders are plotted in Panel A of Figure 2.

Household heads of double-income households on average experience a typical hump-

shaped age-earnings profile that peaks just before age 50 for stockholders. The average

earnings of stockholders exceed those of non-stockholders throughout the life cycle. The

maximum earnings of household heads in stockholder- (non-stockholder-) households

are about 136,000 (94,000) dollars. Spouses of double-income households on average

receive considerably less income than households heads. Their age-income profile is

much flatter and peaks at around age 55 for stockholders. The maximum earnings of

spouses in stockholder- (non-stockholder-) households are about 82,000 (60,000) dollars.

Note that the average age-earnings profile for the total household income is not exactly

equal to the sum of the respective age-earnings profiles for household heads and spouses

because a separate age polynomial is estimated for total income.

Table 5 shows second-stage GMM estimates of earnings process parameters for the

baseline education category consisting of college graduates and the baseline year, 2017.
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Panels A,B, and C again contain estimation results for the total household income of

double-income households and the individual incomes of household heads and spouses in

double-income households. We again distinguish between non-stockholders and stock-

holders in each of these panels.

Several interesting results emerge form Table 5: While household heads in non-

stockholder-double-income households experience permanent income shocks, all other

individuals experience highly persistent but not permanent income shocks. The persis-

tence of non-transitory income shocks for household heads in double-income households

considerably exceeds the corresponding persistence of income shocks for their spouses,

irrespective of whether the household is a stockholder or non-stockholder. Compared to

household heads in double-income households, spouses have much more volatile persis-

tent income shocks and much less volatile transitory income shocks. With the exception

of the transitory income shock for spouses, stockholders face more volatile income shocks

than non-stockholders.

Similar to previous literature (Cocco et al., 2005), all correlations between persistent

labor income shocks and innovations to the return on the aggregate stock market turn

out to be insignificant. Unlike previous literature, we also estimate correlations between

the persistent income shocks experienced by household heads and spouses of double-

income households. For the combined sample of non-stockholders and stockholders, this

correlation is about 0.15, and significant at the 5% level. The corresponding correlations

for the two subsamples of non-stockholders and stockholders turn out to be insignificant.

Panel B of Figure 2 reports the resulting estimated age-profiles of the unconditional

earnings volatility of total household income, and the individual incomes of household

heads and spouses in double-income households. The graphs clearly show that the

volatility of the total household income is much lower than the sum of the volatilities

of the underlying individual labor incomes of household head and spouse, a direct

consequence of diversification of labor income risk.13

13Technically, the standard deviation of the sum of YAt = exp (yAt) and YBt = exp (yBt) is
SD (YAt + YBt) = SD (YAt)×corr (YAt, YAt + YBt)+SD (YBt)×corr (YBt, YAt + YBt), which is smaller
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3.4 Summary

There are a number of important takeaways from this analysis. First, there is sub-

stantial heterogeneity in the labor income processes within double-income households.

The deterministic labor income component of household heads considerably exceeds the

corresponding component of spouses in double-income households at every age. House-

hold heads face more persistent but less volatile non-transitory income shocks than their

spouses but more volatile transitory shocks. Second, income-pooling in double-income

households generates considerable diversification benefits. The estimated correlation

between the two persistent labor income shocks in double-income households is 0.15.

Fourth, the conclusions qualitatively hold for both stockholders and non-stockholders

alike. One interesting difference is that the variance of persistent shocks is higher for

stockholders than non-stockholders for both household heads and spouses in double-

income households. Moreover, average earnings of stockholders exceed those of non-

stockholders at every age for both household heads and spouses. We next use these

heterogeneous labor income processes in a structural model of consumption and port-

folio choice.

4 The Model

4.1 Assumptions

4.1.1 Durables

Durable goods, and in particular housing, can provide an incentive for higher spending

early in life. We exogenously subtract a fraction of labor income every year allocated to

durables (housing), and this fraction includes both rental and mortgage expenditures.

We choose not to model explicitly the returns from housing following the empirical

evidence (Cocco and Lopes (2020) and references therein) that households tend not

to decumulate housing as fast as life-cycle models predict. A prominent explanation

than SD (YAt) + SD (YBt) unless YAt and YBt have a perfect positive correlation.
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tends to be a psychological benefit from continuing to own one’s house, an explanation

that is consistent with the low observed demand for home equity conversion mortgages

(Davidoff, 2015). For these reasons we do not explicitly model the potential effects of

housing returns.

4.1.2 Labor income process

There are three possible household types: singles, couples with a single income and

couples with double income. All types face a probability of death, and if that happens

then they stay singles until they die. Given this change in status, and to have a unified

structural model for all cases, each type has their own persistent labor income process

which they use to make economic choices.

Specifically, for double-income couples we use the estimated earnings dynamics from

Equations (1) and (2), with the associated estimated variance-covariance matrix for the

innovations in the respective persistent shocks and the stock market return given by

(4). The earnings process for the double-income household is simply the sum of the

two individual labor income processes:

Yht = YAt + YBt. (5)

where YAt = exp (yAt) and YBt = exp (yBt). The main exogenous state variables will be

the persistent components of labor income, Y P
At = exp(ηAt) and Y P

Bt = exp(ηBt). The

main correlations of interest are the correlations between the two persistent labor income

shocks (ρAB) and their correlations with the stock market (ρAν , ρBν), respectively. The

inputs in these processes are from the estimated parameters in Section 3.3.

4.1.3 Retirement

For simplicity, retirement is assumed to be exogenous and deterministic, with all house-

holds retiring in time period K, corresponding to age 65 (K = 46). Earnings in retire-

ment (t > K) are given by κ times the last working period persistent component of

labor income, where (κ = 0.68) is the replacement ratio.
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4.1.4 Budget constraint

The budget constraints change depending on whether the household is single or a couple,

and then whether both members of the household are working or not. At the beginning

of each year t, individual s is single and has a wealth Wst. Then, a single labor income,

YAt or YBt is realized. Following Deaton (1991), cash on hand can be defined as Xst =

Wst + Yst. In the next period, before earning period t+ 1’s labor income, the wealth at

t+ 1 is given by

Wst+1 = Sst (1 + rt+1) +Bst (1 + rf ) = (Xst − Cst) (αst (1 + rt+1) + (1− αst) (1 + rf )) (6)

where Sst is the investment in the stock market in the previous period, Bst is the

investment in risk-free asset in the previous period, Cst is the individual consumption

and αst is the share of wealth in stocks in the previous period defined as αst = Sst
Bst+Sst

.

When the individuals get married, the family labor income is Yht, which is the sum

of YAt and YBt, assuming both members of the household work. Similarly, cash on hand

can be defined as Xht = Wht + YAt + YBt for a family, where Wht = WAt + WBt in the

year of marriage. Then, the family must determine how much to consume, Cht, which

is sum of consumption of two household members and, by assumption, CAt equals CBt.

The cash on hand for a family evolves in a joint account by assumption and the family

jointly decides how to invest the remaining savings in stocks Sht and the risk free asset

Bht, The wealth at t+ 1 is given by

Wht+1 = Sht (1 + rt+1) +Bht (1 + rf ) = (Xht−Cht) (αht (1 + rt+1) + (1− αh,t) (1 + rf )) (7)

where αh,t = αAt = αBt indicates that the investment decisions are approved by all

family members. Equations (6) and (7) are the same except for the fact that cash on

hand is redefined to include the labor income of both partners and the optimal choices

are assumed to be co-operatively agreed upon between the two partners in this case.

The model also makes a distinction between stockholders and non-stockholders and

includes fixed costs of stock market participation, as well as repeated costs of stock

market participation to generate participation rates closer to the data (as in Fagereng
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et al. (2017)). Like these authors, we also include a rare disaster event in the stock

market, for the same reason.

4.2 Singles

To be able to solve the joint problem, we need to start from the description and solution

of the individual problem first. We denote adult age by t (t ∈ [25, 110]). The single

investor maximizes his/her utility subject to the budget constraint and the constraints

(1), (2), (3) and (6) with the non-negativity restrictions on Cst, Bst and Sst.

Vst(Xst, Y
P
st ) = max

(Cst,αst)

{
(1− βs)C

1− 1
ψs

st + βs

(
Et

[
pstVst+1

(
Xst+1, Y

P
st+1

)1−γs
(8)

+bs(1− pst)X1−γs
st+1

] 1
γs

)1− 1
ψs

} 1

1− 1
ψs

where Vst is the continuation value at age t, the subscript s = 1, 2 indicates single

male or single female, Xst+1 is the cash on hand, Y P
st+1 is the persistent component

of the labor income of individual s, ψs is the elasticity of inter-temporal substitution

(hereafter, EIS), γs is the risk aversion coefficient, βs is the discount factor, bs is the

strength of the bequest motive, and pst is the conditional probability of surviving next

period conditional on having survived until age t.

4.3 Couples

A couple is made up of two individuals, A and B. The final utility will be a µ-weighted

average of their utility functions, UA and UB, depending on the bargaining weights

within the household, where µ denotes the bargaining weight of A. This is given by:

Vht
(
Xht, Y

P
At, Y

P
Bt

)
= max

(αht,Cht)

{
µUAt

(
Xht, Y

P
At, Y

P
Bt

)
+ (1− µ)UBt

(
Xht, Y

P
Bt, Y

P
At

)}
. (9)

To build each of these utility functions, each member of the household takes into account

what happens when either member dies. If one of them dies, they become singles, and
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by assumption, they stay single for ever, for simplicity. The preferences of member A

with a bequest motive are:

UAt(Xht, Y
P
At, Y

P
Bt) =

{
(1−βA)C

1− 1
ψA

At

+βA

(
Et

[
pAtpBtVAt+1

(
Xht+1, Y

P
At+1, Y

P
Bt+1

)1−γA

+pAt(1− pBt)V1t+1

(
X1t+1, Y

P
1t+1

)1−γA (10)

+λA(1− pAt)pBtV2t+1

(
X2t+1, Y

P
2t+1

)1−γB

+bA(1− pAt)(1− pBt)X1−γA
ht+1

]) 1− 1
ψA

1−γA

} 1

1− 1
ψA

If members A and B both survive with probabilities pA and pB, respectively, mem-

ber A will use next period’s value function for couples (VAt+1), whereas if member A

survives but member B does not, then member A reverts to being a single for ever and

starts evaluating options using the single value function (V1t+1).14 The labor income

could revert to a single but we assume that in this case the process for labor income

remains the same so that Y P
1t+1 = Y P

At+1. If member A does not survive, there are two

possibilities. With probability pB, member B survives as a single and solves a single’s

problem with their own labor income process and associated value function V2t+1, where

the caring parameter of member A for member B (λA) becomes important. With prob-

ability (1− pB) member B also dies and the bequest motive parameter of member A is

used. Preference heterogeneity in EIS and risk aversion across the two agents is incor-

porated in the model, whereas there is also a caring parameter and a bequest parameter

that is unique to each member. Household member B’s utility, UBt(Xht, Y
P
Bt, Y

P
At), is

defined analogously.

The household members maximize utility by choosing (CAt, αAt, CBt, αBt). Given

that the family jointly agrees to solve the problem co-operatively by assumption, the

two consumption levels are the same and so is the share of wealth in stocks. Hence,

the final optimization problem only involves making one consumption and portfolio

14We use the notation that if member A in a couple suddenly becomes single because of the death
of member B, then member A is denoted by 1 in a single household.
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choice decision, jointly. Given these assumptions, we use (CAt, αAt, CBt, αBt) as im-

plied by (Cht, αht) from maximizing (9) subject to the relevant constraints to obtain

VAt
(
Xht, Y

P
At, Y

P
Bt

)
from substituting the optimal choices in Equation (10). A similar

approach is used to obtain VBt
(
Xht, Y

P
Bt, Y

P
At

)
.

Finally, couples enjoy economies of scale at the household level captured by con-

sumption equivalent scales. We use the OECD consumption equivalent scales, and

these only apply to the couples’ problem. Therefore, each member of a household

with A adults derives utility from consumption adjusted for economies of scale, where

consumption is divided by A0.7.

5 Calibration: Data vs Model

Our main objective is to understand the quantitative differences between a family model

with two members making up a household and a singles model. We therefore take many

inputs like the labor income process from the estimated equivalent processes in the data,

and then only adjust a few parameters in the model, relative to what has been used in

the literature, to better understand stock market participation and portfolio outcomes

for couples, relative to a single household. Table 6 summarizes all baseline calibration

parameters choices for double-income households that we discuss in more detail in the

following paragraphs.

5.1 Calibration Choices for Double-Income Households

5.1.1 Preferences

The preference parameters are chosen to be consistent with choices in the literature. In

the baseline calibration, we set the risk aversion of both members, A and B, of double-

income households to 5. Later, we will quantify the effect of heterogeneity in risk

aversion within the household on financial decisions, and vary γA (γB) between 4 and

5 (5 and 6). This variation is motivated by Brooks, Sangiorgi, Hillenbrand, and Money
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(2019) who find that men are more financially risk tolerant than women, controlling

for differences in age and employment status. We keep the elasticity of intertemporal

substitution the same at 0.5 for both members of the household, and we abstract from

a bequest motive in the baseline calibration because we focus on the working part of

the life cycle. The discount factor is set at 0.91, or 0.92 in a robustness check, while

the consumption equivalent scale is based on A = 2 adults.

Finally, the caring weights λA and λB are set to 0.5 in the baseline calibration,

and the same value is assigned to the bargaining weight, µ. There is an identification

problem pointed out by Hong and Ŕıos-Rull (2012) and Browning and Gørtz (2012),

among others, in separately identifying the bargaining weight from the caring motive.

If the bargaining weight is higher, then behavior will be similar with caring less for the

other partner. We therefore start with a symmetric choice for both parameters and we

later experiment with how changes in both parameters affect financial decisions.

5.1.2 Labor income

The parameters for the two persistent labor income processes for the double-income

household are based on the estimates from the biennial 1999 − 2017 (T = 10) waves

of the PSID in Section 3. The persistent earnings AR(1) parameters for member A

and B are φA = 0.98 and φB = 0.89, respectively. The variances of persistent earnings

shocks are σ2
Aζ = 0.02 and σ2

Bζ = 0.11. The variances of transitory earnings shocks

are σ2
Aε = 0.31 and σ2

Bε = 0.11, respectively. The correlation between the persistent

income shocks experienced by double-income couples (ρAB) is 0.10. Deviating from the

insignificant results in Section 3, we take the correlations between persistent earnings

shocks and stock returns (ρAν , ρBν) from Inkmann (2021), who estimates an average

correlation of 0.15 between persistent changes in the aggregate earnings component

and stock return from 30 years of monthly data. After age 65, we use 0.68 as the

replacement ratio of retirement income to the last year’s income of working life.

An important component of the two processes is the deterministic humpshape of
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labor income for the two members of the household. We use the empirical estimates

for the two partners in double-income couples shown in Figure 2. Moreover, we use the

age profiles for stockholders because the model implies that most households become

stockholders over their life cycle. In a counterfactual, we also investigate a single

household that earns the combined income of the two members of a double-income

household.

5.1.3 Mortality rates

The data used to build our life tables is from the United States Mortality Database

(USMDB). The USMDB provides open access to complete and abridged life tables for

every calendar year since 1959 with mortality values up to age 110 for the 50 U.S. states

and the District of Columbia, for the 9 Census Divisions, the 4 Census Regions, and

for the U.S. as a whole.

There are two important takeways. First, the maximum lifespan in these tables is

110, which is what we use in our baseline calibration. Second, women are expected to

live longer than men, and that is reflected in higher conditional survival probabilities

for women than men. We therefore use the different survival probabilities in the two-

member household, one for males and one for females. In a robustness check, we

set these equal to the conditional survival probabilities estimated for the combined

population of women and men.

5.1.4 Asset prices

The investment opportunity set is constant and there are two financial assets, one

riskless asset (cash) and one risky (stocks). The riskless asset yields a constant gross

return, rf equal to 0.02, while the mean equity premium (µ) is 0.04. The unconditional

standard deviation of stock returns is 0.18. We also introduce a rare event in the

stock market to generate more easily balanced portfolios between cash and stocks. The

disaster probability is 0.02, in that state there is a 50 percent loss in the stock market.
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5.1.5 Participation costs

Before investing in stocks for the first time, the investor must pay a fixed lump sum

cost, we set that F = 0.05, which is 5% of the initial labor income of household member

A. This entry fee represents both the explicit transaction cost from opening a brokerage

account and the (opportunity) cost of acquiring information about the stock market.

We also introduce a repeated cost that needs to be paid every period the household

holds positive investments following Fagereng et al. (2017). The repeated cost is set to

1% of the initial labor income of household member A at age 25. This can generate

exit from the stock market in later life.

5.2 Simulation Results for Double-Income Households

Consistent with our aim to understand the quantitative differences across different

parameters, we organize the results of the model for double-income households in four

panels in Table 7. Panel A reports average stock market participation rates, Panels B

and C the average financial wealth of non-stockholders and stockholders, respectively,

while Panel D shows the average allocation to stocks conditional on participation. The

first row of each panel reports the average life-cycle profiles for the 5-year age groups in

the SCF data, starting from the first age in the model, age 25, until retirement, where

age refers to the household head.15 The second row in each panel contains simulation

results for the baseline calibration, while subsequent rows summarize robustness results

obtained from changing baseline parameters, one change for each row.

The average participation rate for double-income households shown in the first row

of Panel A in Table 7 is higher than in the total population, starting from 61% and

ending at 81%. This is already an interesting distinction relative to single households

and motivates the quantitative investigation across different parameters of the model

15We do not report retirement moments because within household heterogeneity issues can become
even more important during retirement, especially with diverging survival probability rates between
spouses, and we want to focus on investigating the importance of this heterogeneity during working
life.
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to better understand where variation in observed outcomes might be coming from. The

baseline calibration (second row) implies a lower than observed participation rate of

35% for the youngest age group, matches the observed participation rate for the 30—

34 year olds, and generates higher than observed rates for older ages, peaking at 97%

at age 55—59. Thus the predicted participation profile is steeper than the observed

profile.

Table 7, Panel B reports the age-profile of financial wealth observed for nonstock-

holders in the SCF increasing from about 8,000 dollars in age group 25—29 to about

70,000 dollars just before retirement. The baseline calibration of the model for double-

income households implies a flatter age-profile at a higher level, which increases from

about 34,000 dollars to 173,000 dollars. Panel C of Table 7 shows observed and simu-

lated age-profiles for the average financial wealth of double-income-couple stockholders.

In the SCF, average financial wealth increases from at 57,000 dollars in the youngest age

group to about 800,000 dollars in the oldest age group just before retirement. Stock-

holders on average have about 10 times as much financial wealth as non-stockholders.

The baseline calibration of the double-income model generates a flatter age-profile of

wealth that starts at about 96,000 early in working life and peaks at around 690,000

dollars just before retirement.

The age-profile of the conditional (on participation) share of financial wealth allo-

cated to stocks in the SCF in Panel D of Table 7 is relatively flat and varies between

41% in the youngest age group to 50% in households aged 45—49. The baseline cali-

bration of the model for double-income households matches this profile early in working

life but implies a decreasing conditional allocation to stocks afterwards, which reaches

a minimum of 14% on average just before retirement.

5.2.1 Changing preference parameters

We next investigate the role of within-household heterogeneity in preference parame-

ters to better understand financial decisions. When average risk aversion within the
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household remains at 5 but member A is more risk tolerant (γA = 4) than member B

(γB = 6), stock market participation drops throughout the life cycle (compare rows (3)

and (2)), but mostly at young ages. The effect is even stronger when (γA = 5) in row

(4). The average participation of the 25—29 year olds declines from 35% in the base-

line calibration to 21% in the first instance and to 12% in the second. In the presence

of fixed costs, the stock market participation decision is the balance of two opposing

forces. On one hand, lower risk aversion decreases precautionary saving, and a lower

saving decreases the benefit from participating in the stock market. On the other hand,

lower risk aversion implies a stronger preference for a higher share of wealth in stocks,

once in the market. Our results indicate that the higher risk aversion of the second

member of the household reduces substantially the participation rate, and the magni-

tude is highest in the early part of the life cycle. The important message is that even

moderate within-household heterogeneity in risk aversion has quantitatively important

implications for stock market participation.

Introducing intra-household heterogeneity in risk aversion ends up endogenously

increasing the average wealth of non-stockholders who need to accumulate more wealth

before committing to pay the stock market participation cost. The results in Panel B

(compare rows (4) and (3) with row (2)) are consistent with the participation results:

there is a selection effect based on financial wealth, and higher wealth needs to be

accumulated before the participation costs are paid when the risk aversion of the second

household member increases.

Intra-household heterogeneity in risk preferences increases the average financial

wealth of stockholders as well, despite the lower participation in the stock market.

In fact, it is because of the lower participation that these stockholders have to be richer

(the same selection effect that implies non-stockholders have to be richer to pay the

fixed cost). Higher risk aversion is also generating a further push to a higher accu-

mulated wealth through precautionary savings relative to the baseline case (compare

rows (4) and (3) with row (2) in Table 7, Panel C). The lower average return earned
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due to the lower conditional share of wealth in stocks (Panel D) does not alter this

conclusion because the reduction in the stock exposure is relatively small. This can be

seen by comparing rows (4) and (3) to row (2) in Table 7, Panel D; the reduction in

the conditional share of wealth in stocks relative to the baseline model is around 4 to

8 percent in the beginning of life when wealth is not very high and falls to around 2

percent late in life.

We also perform one experiment where both risk aversion parameters are reduced to

a lower value (γ = 3 for both members). We do so to illustrate that in this case everyone

participates in the stock market (Panel A, row (5)), and therefore the average wealth

of non-stockholders is equal to zero (Panel B, row (5)). In this instance, precautionary

saving is a lot smaller than in the other three cases (Panel C, row (5)), and the share

of financial wealth in the stock market (Panel D, row (5)) has the more “traditional”

shape starting with much higher share of wealth in stocks early in life and reducing the

exposure to the stock market as retirement approaches.

An increase of the discount factor from 0.91 in the baseline calibration to 0.92 (row

(6)) for both members of the household increases participation to almost 100% in all

age groups because saving increases with higher patience. As saving increases, there is a

much stronger benefit in participating in the higher-earning asset market and therefore

pay the fixed cost of participating earlier in the life cycle. The higher propensity to

save and participate means that the average financial wealth for non-stockholders is

now much lower than in the baseline (Panel B), but so is the initial financial wealth for

stockholders relative to the baseline (until the 35-39 year olds). After that point, and

because the share of wealth in stocks is higher early on in life (Panel D, row (2) versus

row (6)), the mean financial wealth for stockholders overtakes the baseline case.

We also perform an experiment where we add an equally strong bequest motive

for both members of the household. Bequest motives tend to change the implications

of these models primarily during retirement, or near retirement. In this model, we

have stronger quantitative effects early in life on participation (higher participation
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because of higher intended saving, Panel A), implying that the mean financial wealth

for non-stockholders is slightly lower than in the baseline case (but the range of 5 to 10

thousand dollars is not a quantitatively important difference). The same conclusions

are reached when comparing the financial wealth for stockholders: the baseline mean

wealth for the final age group with no bequest is 690.2 thousand USD (Panel C, row

(2)), whereas the equivalent number with bequests is 694.5 thousand USD (Panel C,

row (7)). As expected, the mean share of wealth in stocks is also almost identical with

the baseline (Panel D, row (2) versus row (7)) with the difference for every age group

ranging between one and two percent.

5.2.2 Changing the economic environment

Increasing the correlation between the persistent earnings shocks of the two household

members (ρAB) from 0.1 in the baseline calibration (row (2)) to 0.8 (row (8)) increases

participation in age groups 25—39 and slightly decreases participation in age groups

45—64. The effect is strongest for the youngest age group, which experiences a 6

percentage point increase in participation (Panel A), but the differences essentially

disappear in higher age groups. A possible explanation is that young households use the

stock market to diversify their earnings risk when the potential to diversify total income

risk within the household is mostly eliminated due to the almost perfect correlation

between the two labor income streams. When households get older and build up more

substantial financial wealth, this diversification benefit becomes less important. The

initially higher stock market participation though does generate persistently higher

differences in the financial wealth accumulation for stock holders (Panel C, row (2)

versus row (8)), even though the average portfolio share conditional on participation

remains relatively unchanged (Panel D, row (2) versus row (8)). We conclude that

the correlation between the two persistent labor income shocks within the household

does not have substantial quantitative effects on financial decisions, unless the financial

wealth of the household is relatively low.
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On the other hand, a relatively more modest increase in the correlation between

the persistent labor income shocks of both household members and the innovations to

the stock market (from 0.15 to 0.3) leads to a substantial reduction in stock market

participation throughout the life cycle (Panel A, row (2) versus row (9)). Labor income

becomes more stock-like and the need arises to offset relatively more risky human capital

with allocations of financial wealth to the riskless asset. Participation for the youngest

age group is almost eliminated, and participation peaks at 30% among households aged

50—54 years (versus 96% for the same age group for the baseline case). As a result

of the lower participation, the threshold for participating in the stock market is now

higher, and therefore the average financial wealth of non-stockholders is higher than in

the baseline (Panel B, row (9) versus row (2)). As a result, this selection effect means

that initially the smaller number of stockholders are now richer on average than in the

baseline (Panel C, row (2) versus row (9)), but they end up less rich on average by

retirement because the average exposure they have in the stock market is lower (Panel

D, row (2) versus row (9)).

We also investigate what happens when the rare disaster event is eliminated (row

(10) in each Panel in Table 7). The participation rate now jumps to 100%, illustrating

the importance of these perceptions on stock market participation. As for the case

when the risk aversion of both members of the household was reduced to γ = 3, the

share of wealth in stocks follows the more traditional shape found in the literature,

starting at around 90% for the youngest age group and declining to 31% by retirement

(Panel D, row (10)).

5.2.3 Changing preference weights

We next investigate further the effects of preference weights within the household prob-

lem. Ignoring the intra-household heterogeneity in conditional survival probabilities

(row (11) in each of the Panels in Table 7) has a small but positive effect on partici-

pation. Using the average life expectancy essentially increases the discount factor for
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the male and reduces the one for the female. Given the higher effective weight given to

the male, there is a slightly higher willingness to bear more financial risk and pay the

cost of stock market participation; the quantitative effect is however very small for all

moments when compared with the baseline calibration.

We also investigate the effects of an increase in the bargaining power of member

A from µ = 0.5 to µ = 0.75, or a reduction of the caring motive of member A for

member B from λA = 0.5 to λA = 0.25 accompanied by an increase in member B’s

caring motive from λB = 0.5 to λB = 0.75. In these cases the effective weight given

to the welfare of the household member with higher income increases, and as a result

the household is willing to bear more financial risk and pay the cost of stock market

participation. Neverthless, the quantitative changes are very small and they essentially

disappear after the 40–44 age category.

6 Counterfactual Analysis

Table 8 contains the simulation results from counterfactuals to understand the effects

of different treatments of household composition on portfolio choice. The table is again

divided into four panels: Panel A shows average stock market participation, Panels B

and C the average financial wealth of non-stockholders and stockholders, respectively,

and Panel D the average allocation to stocks conditional on participation. Each of these

panels contains three subpanels. The baseline calibration results for double-income

couples are known from Table 7 and repeated here for convenience (subpanel I, second

row). We also report what happens in the absence of any stock market participation

costs, as well as what happens when there are no economies of scale in consumption

and the equivalence scale is set to A1.

The first counterfactual in subpanel II is based on the baseline calibration for double-

income couples but assumes that the spouse receives no wage income, while the house-

hold head continues to receive earnings according to the same process as in the baseline

calibration. This counterfactual helps us better understand how the presence of a sec-
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ond correlated labor income stream in the household affects saving and portfolio choice.

The second counterfactual in subpanel III treats the double-income couple as if

it were a single person receiving the sum of the two wages of the couple in a single

wage stream. This counterfactual analysis helps us to understand the portfolio choice

implications of modelling a double-income household using a life-cycle model for a

single person ignoring the effects of the caring parameters and the bargaining among

the spouses, which are now completely absent.

6.1 Double-income couples

When there are no fixed or repeated costs of participation in the baseline model, we

observe that stock market participation rises to 100%. Perhaps surprisingly, the average

financial wealth of stockholders is lower than in the baseline case (Table 8, Panel C).

This reflects a selection effect because couples now enter the stock market at much

lower levels of financial wealth. Because of this lower average wealth, the average share

of wealth in stocks is higher than in the baseline (Table 8, Panel D) and the differences

get reduced as retirement approaches. This happens because the couples in the no-

costs environment accumulate financial wealth faster and therefore catch up with their

initially much richer counterparts in the economy with costs.

In the absence of economies of scale in consumption, the results are very similar

with the baseline model. In this case they need to consume more to reach the same

utility level, therefore saving less and reducing their stock market participation. Quan-

titatively, the effects are very small; the stock market participation is reduced but only

slightly (around 2 percentage points) and mostly in the early part of the life cycle. This

is arising because we are using an age-invariant equivalence scale, which means that it

drops out from an intertemporal Euler equation. Given these results, the average fi-

nancial wealth for non-stockholders is slightly higher than in the baseline model (Panel

B) because they need to reach a higher wealth threshold to incur the fixed cost, and

this selection effect means that the average financial wealth for stockholders is slightly
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lower (Panel C). These effects do not lead to any quantitatively large differences in

conditional asset allocation (Panel D).

6.2 Single-income couples

When the spouse receives no income, ceteris paribus, average stock market participa-

tion (Table 8, Panel A, II) drops substantially throughout the life cycle, especially in

early working life. Compared to 35% participation among double-income couples aged

25—29, participation of single-income couples in the same age bracket drops to 7%.

Moreover, this drop remains at around 30% difference (between 40% and 27%) for all

remaining age groups until retirement. This is primarily due to a wealth effect that

allows double-income couples to incur the stock market participation costs at an earlier

stage in their life cycle than single-income couples. Without participation costs, partic-

ipation for both double- and single-income couples approaches unity early in working

life. Correspondingly, non-stockholder-single-income couples accumulate more wealth

before entering the stock market than double-income couples, over most age brackets

(Panel B). There is a selection effect; most double-income households participate in

the stock market, and therefore non-stockholder mean wealth is lower typically than

single-income couples, except in the last age group where the retirement saving motive

pushes double-income households to increase financial wealth but the benefit from par-

ticipating in the stock market by that time is not very strong and they remain in the

non-stockholder category.

Stockholder-single-income couples accumulate more wealth than stockholder-double-

income couples early in working life (Table 8, Panel C) because single-income couples

require more wealth to participate for the first time. The selection effect implies that

until age 50, mean wealth for single-income couples is higher than that for double-

income couples. This reverses beyond age 50 as the participation differences become

smaller. Panel D shows that the average allocations to stocks are higher for double-

income couples than for single-income couples in the baseline calibration, which is a
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direct result of the benefits of income risk diversification enjoyed by double-income cou-

ples and documented earlier in Section 3.3. This higher mean allocation to stocks is

around a ten percentage point difference below age 50, and this higher expected return

can partly rationalize the reversal in mean wealth for stockholders across the two groups

beyond age 50. These findings underline the importance of estimating different earn-

ings processes for double-income and single-income households. Only double-income

households can benefit from intra-household labor income risk diversification and the

positive wealth effect.

Consistent with the results in Section 6.1, changing the economies of scale from

consumption does not lead to quantitatively large changes relative to the baseline model.

This primarily arises from using an age-invariant equivalence scale and future work can

investigate the quantitative implications of age-varying scales.

6.3 Singles

When the double-income couple is modeled as if it were a single with a single labor

income stream equal to the couple’s joint labor income, stock market participation in

the benchmark calibration in Table 8, Panel A (III) decreases substantially compared to

the model for double-income couples. In fact, participation in the youngest age group

is almost completely eliminated.

The only difference between the models in this case is the treatment of the household

as a single versus a couple. The results illustrate that even for the same labor income

process singles accumulate a lot less wealth and therefore have a much weaker incentive

to pay any costs to participate in the stock market. As a result, single participants

in the stock market are wealthier than couples (Panel C) due to a selection effect and

therefore allocate a lower share of wealth in stocks (Panel D). These results are even

more starkly seen when the participation costs are switched off and everyone becomes

a stock market participant. The financial wealth accumulated by single stockholders is

much lower than the equivalent for couples (Panel C), and as a result they also hold a
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higher share of wealth in stocks (Panel D).

Compared to the model for singles, the model for couples includes the equivalent

scale, the caring parameter and the bargaining weight. All three work in the direction

of increasing financial wealth accumulation for couples relative to singles. Equivalent

scales make wealth accumulation easier for couples since they can achieve the same

utility for a lower consumption level, while the caring parameter also generates an

additional saving motive. The bargaining weight (in unreported experiments) is less

important in explaining savings differences in this model setup.

7 Conclusions

We have shown both empirically and through a quantitative life-cycle model that finan-

cial decisions are different across households with different compositions (double-income

couples, single-income couples and singles) in the context of a unitary model. A num-

ber of interesting extensions would include explicitly introducing housing (for instance,

Cocco (2005) and Vestman (2018)) and extending the specification to a collective model

by parameterizing the bargaining parameter as a function of relative income. All these

extensions come with differing predictions about the optimal exposure to stock market

risk, and therefore financial advisors should pay attention to household composition in

offering financial advice. Moreover, aggregation of such models poses further challenges

to understanding these models’ implications for the macroeconomy.
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Appendix

A.1 Average Partial Effects for the Two-Limit Tobit Model

We specify a two-limit Tobit model for the share of wealth allocated to stocks, which

is censored at zero and one. We observe the censored variable Yi = Y ∗i 1(0 < Y ∗i <

1) + 1(Y ∗i ≥ 1) for i = 1, ..., N households, where Y ∗i = Xiβ + ui is a latent variable.

Assuming that the error term ui is independently of Xi normal distributed with mean

zero and variance σ2, the Maximum Likelihood estimator (MLE)

θ̂ = argmax
θ∈Θ

N∑
i=1

wi`i(θ) (1)

is based on log-likelihood contributions `i(θ) = 1(Yi = 0) log Φ(−Xiα) + 1(0 < Yi <

1)(log g + log φ(Yig −Xiα)) + 1(Yi = 1) log Φ(Xiα− g), where we use the Olsen (1978)

parameter transformation θ = (α′, g)′ with α = β/σ and g = 1/σ. Here, Φ() and φ()

denote the cdf and pdf of the standard normal distribution, respectively, and wi the

SCF sampling weight for household i.

Maddala (1983) derives the expectation E[Yi|Xi] = Xiβ[Φ(g −Xiα)− Φ(−Xiα)]−

σ[φ(g −Xiα)− φ(−Xiα)] + Φ(Xiα − g). We are interested in the probability of stock

market participation, Pr(Yi > 0|Xi) = Φ(Xiα), and the expected share of wealth

allocated to stocks conditional on participation, E[Yi|Xi, Yi > 0] = E[Yi|Xi]
Pr(Yi>0|Xi) . Denote

the partial derivatives of these moments with respect to the k-th continuous explanatory

variable Xik as

PEP
ik(θ) =

∂Pr(Yi > 0|Xi)

∂Xik

= αkφ(Xiα) (2)

PEU
ik(θ) =

∂E[Yi|Xi]

∂Xik

= βk[Φ(g −Xiα)− Φ(−Xiα)] (3)

PEC
ik(θ) =

∂E[Yi|Xi, Yi > 0]

∂Xik

=
PEU

ik(θ)

Pr(Yi > 0|Xi)
− E[Yi|Xi]PE

P
ik(θ)

Pr(Yi > 0|Xi)2
. (4)

If Xik is a dummy explanatory variable, the partial effect is calculated as the difference

in the moment of interest resulting from a change of the dummy variable from zero
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to unity. Let PEj
i (θ) be the vector of partial effects for all explanatory variables for

j = (P,U,C). The vector of average partial effects (APE) is then obtained from

averaging PEj
i (θ̂) across all observations using SCF sampling weights

APEj =
N∑
i=1

wiPE
j
i (θ̂). (5)

We use the Delta method to estimate standard errors for APEj. Let V̂ [θ̂] be an estima-

tor of the asymptotic variance-covariance (VC) matrix of θ̂. Let Ĝ denote the Jacobian

matrix of APEj with respect to θ. Then an estimator of the asymptotic VC matrix of

APEj follows from ĜV̂ [θ̂]Ĝ′.

We repeat these estimation steps for the five implicates of the SCF and save in

each repetition the estimated APEs and their estimated VC matrix. Using repeated-

imputation inference, the final APEs, ˆAPE, are the average of the APEs obtained for

the five implicates. It is these estimated APEs that we present in the result tables for

j = (P,C). The final VC matrix estimator, V̂ , is the sum of the average VC matrix

estimators obtained for the five implicates, V̂within (within-imputation variance), and

1.2 times the between-imputation variance estimated as V̂between = 1
4

∑5
i=1(APEi −

ˆAPE)(APEi − ˆAPE)′. Denote the k-th element of the vector ˆAPE by ˆAPEk and the

k-th diagonal element of the matrix V̂ by V̂k. The Wald test statistic ( ˆAPEk)2

V̂k
for the

k-th explanatory variable is χ2-distributed with one degree of freedom (Montalto and

Yuh, 1998). To facilitate interpretation, we report the p-value associated with this test

statistic in the result tables.

A.2 GMM Estimation of Earnings Process Parameters

From iterating forward the log earnings process in equations (1) and (2) in Section 3,

we obtain the following equation for individual m = (A,B) of age t in the first wave of

the sample using the initial condition ηm0 = 0 employed by Kaplan (2012)

ymt = ωm +
t∑

s=1

φt−sm ζms + εmt. (1)

44



From this equation, we derive unconditional variances and autocovariances of log earn-

ings residuals for waves i = 0, 1, 2, . . . , 10 and j > i, which can be simplified using the

rule for a sum of a geometric series

E[ym,t+2iym,t+2i] = σ2
mω +

t∑
s=1

φ2(t+2i−s)
m σ2

mζ + σ2
mε = σ2

mω +
1− φ2(t+2i)

m

1− φ2
m

σ2
mζ + σ2

mε (2)

E[ym,t+2iym,t+2j] = σ2
mω + φ2(j−i)

m

t∑
s=1

φ2(t+2i−s)
m σ2

mζ = σ2
mω + φ2(j−i)

m

1− φ2(t+2i)
m

1− φ2
m

σ2
mζ . (3)

We are working with two-year increments to reflect the biennial waves of the PSID. We

also obtain covariances between log earnings residuals and log stock excess returns and

between log earnings residuals of members A and B of a double-income household

E[ym,t+2i(rt+2i − rf − µ)] = E[ζm,t+2i(rt+2i − rf − µ)] = ρmνσmζσν (4)

E[yA,t+2iyB,t+2i] =
t∑

s=1

(φAφB)t+2i−s ρABσAζσBζ =
1− (φAφB)t+2i

1− φAφB
ρABσAζσBζ . (5)

We replace µ and σν with the mean and volatility of log stock excess returns in the

data. Orthogonality conditions for a GMM estimator of θ =
(
ωA, φA, σ

2
Aζ , σ

2
Aε, ρAν

)′
for single-income households, and θ =

(
ωA, φA, σ

2
Aζ , σ

2
Aε, ρAν , ωB, φB, σ

2
Bζ , σ

2
Bε, ρBν , ρAB

)′
for double-income households, are based on the difference between the model-implied

variances and covariances in equations (2) to (5) and their empirical counterparts.

We follow Kaplan (2012) and estimate the empirical moments for an individual of

age t = 25, . . . , 65 (equivalent to adult age t = 1, . . . , 41 in the model) from individuals

aged [t − 2, t + 2] to increase the number of observations used for each age cell, and

match all available variances and covariances that are based on at least 30 observations.

We need at least four consecutive biennial observations for each individual to esti-

mate all parameters of the earnings process by GMM. We employ an identity weight

matrix to avoid the small sample problems caused by the optimal weight matrix when

the number of overidentifying restrictions is large (Newey and Smith, 2004). We obtain

standard errors from a bootstrap for overidentified GMM estimators proposed by Hall

and Horowitz (1996) with 100 replications to account for the first estimation stage.
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Tables and Figures 
 

Table 1: Descriptive Statistics 

 
Couples with 

double income 
Couples with 
single income 

Singles with 
income 

 mean st. dev. mean st. dev. mean st. dev. 
Stock market participation 0.717 0.450 0.585 0.493 0.537 0.499 
Allocation to stocks 0.333 0.318 0.286 0.326 0.271 0.332 
Cohort 0.070 0.027 0.068 0.026 0.069 0.035 
Head’s age /10 4.304 1.156 4.585 1.347 4.028 1.339 
Spouse’s age /10 4.095 1.120 4.387 1.371   
Head’s education years /10 1.354 0.232 1.343 0.277 1.347 0.216 
Spouse’s education years /10 1.368 0.210 1.300 0.234   
Number of children 1.198 1.183 1.377 1.373 0.216 0.583 
Head has life insurance 0.480 0.500 0.459 0.498 0.385 0.487 
Spouse has life insurance 0.383 0.486 0.010 0.099   
Risk averse 0.279 0.448 0.354 0.478 0.277 0.448 
Log financial wealth 10.55 2.295 10.18 2.910 9.475 2.469 
Head’s log earnings 10.80 1.088 10.82 1.181 10.58 1.156 
Spouse’s log earnings 10.34 1.214     
Head was unemployed 0.097 0.296 0.089 0.285 0.144 0.351 
Spouse was unemployed 0.099 0.298     
Income predictable  0.773 0.419 0.725 0.447 0.717 0.451 
Working in same industry 0.360 0.480     
Number of households 8,557  6,143  2,818  

Note: The table shows descriptive statistics for all variables used in the portfolio choice Tobit 
estimations in Tables 2 and 3. The data consists of the triennial 1998 – 2016 (𝑇𝑇 = 7) waves of the 
SCF. All dollar amounts are converted to 2016 dollars. All statistics are based on SCF sampling 
weights. Descriptive statistics are shown separately for three subsamples: Couples with double 
income, couples with single income, and singles with positive income. To facilitate comparison, 
the household heads are male in all subsamples. Detailed variable definitions are given in the text.  
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Table 2: Average partial effects for the probability of stock market participation 

 
Couples with 

double income 
Couples with 
single income 

Singles with 
income 

 APE 𝑝𝑝-val. APE 𝑝𝑝-val. APE 𝑝𝑝-val. 
Wave -0.005 0.00 0.002 0.48 -0.003 0.37 
Cohort 0.277 0.05 1.244 0.00 0.382 0.10 
45 <= head’s age < 65 -0.034 0.00 -0.011 0.39 -0.028 0.07 
Head’s age >= 65 -0.124 0.00 -0.079 0.00 -0.163 0.00 
Spouse’s age /10 -0.004 0.41 -0.018 0.00   
Head’s education years /10 0.023 0.19 0.030 0.15 -0.038 0.27 
Spouse’s education years /10 -0.037 0.07 0.024 0.35   
Number of children 0.003 0.32 -0.001 0.73 0.002 0.89 
Head has life insurance 0.020 0.00 0.038 0.00 0.038 0.01 
Spouse has life insurance 0.012 0.10 -0.029 0.47   
Risk averse -0.098 0.00 -0.088 0.00 -0.105 0.00 
Log financial wealth 0.082 0.00 0.086 0.00 0.101 0.00 
Head’s log earnings -0.005 0.09 -0.011 0.05 -0.001 0.93 
Spouse’s log earnings 0.001 0.38     
Head was unemployed -0.048 0.00 -0.019 0.23 -0.007 0.74 
Spouse was unemployed -0.013 0.29     
Income predictable  0.024 0.01 0.030 0.00 0.015 0.38 
Working in same industry -0.015 0.02     
Percent correct predictions 86.15  87.81  81.29  
Number of households 8,557  6,143  2,818  

Note: The table shows average partial effects (APEs) for the probability of stock market 
participation, 𝑃𝑃𝑃𝑃(𝑌𝑌 > 0|𝑋𝑋), where 𝑌𝑌 is the share of financial wealth allocated to stocks and 𝑋𝑋 the 
vector of explanatory variables. For a continuous explanatory variable, the APE is calculated as 
the sample average of the estimated first derivative of this probability with respect to the 
explanatory variable. For a dummy explanatory variable, the APE is calculated as the sample 
average of the estimated change in probability resulting from a change of the dummy variable 
from zero to one. All APEs are based on ML estimates of a two-limit (zero and one) Tobit model 
using sampling weights. 𝑝𝑝-values are based on repeated imputation inference. See Appendix A.1 
for the technical details. The data consists of the triennial 1998 – 2016 (𝑇𝑇 = 7) waves of the SCF. 
All dollar amounts are converted to 2016 dollars. Separate Tobit models are estimated for three 
subsamples: Couples with double income, couples with single income, and singles with positive 
income. To facilitate comparison, the household heads are male in all subsamples. Detailed 
variable definitions are given in the text.  
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Table 3: Average partial effects for the share of wealth in stocks conditional on participation 

 
Couples with 

double income 
Couples with 
single income 

Singles with 
income 

 APE 𝑝𝑝-val. APE 𝑝𝑝-val. APE 𝑝𝑝-val. 
Wave -0.004 0.00 0.001 0.45 -0.002 0.34 
Cohort 0.199 0.05 0.767 0.00 0.212 0.10 
45 <= head’s age < 65 -0.024 0.00 -0.007 0.39 -0.015 0.07 
Head’s age >= 65 -0.075 0.00 -0.045 0.00 -0.082 0.00 
Spouse’s age /10 -0.003 0.41 -0.011 0.00   
Head’s education years /10 0.016 0.19 0.019 0.15 -0.022 0.27 
Spouse’s education years /10 -0.026 0.07 0.015 0.35   
Number of children 0.002 0.32 -0.001 0.73 0.001 0.90 
Head has life insurance 0.014 0.00 0.023 0.00 0.022 0.01 
Spouse has life insurance 0.009 0.11 -0.017 0.46   
Risk averse -0.063 0.00 -0.051 0.00 -0.055 0.00 
Log financial wealth 0.059 0.00 0.053 0.00 0.057 0.00 
Head’s log earnings -0.004 0.09 -0.007 0.05 0.000 0.92 
Spouse’s log earnings 0.001 0.38     
Head was unemployed -0.032 0.00 -0.012 0.22 -0.004 0.75 
Spouse was unemployed -0.009 0.28     
Income predictable  0.017 0.00 0.018 0.00 0.008 0.39 
Working in same industry -0.011 0.02     
Sigma 0.343 0.00 0.380 0.00 0.434 0.00 
Number of households 8,557  6,143  2,818  

Note: The table shows average partial effects (APEs) for the expected share of financial wealth 
allocated to stocks (𝑌𝑌) conditional on stock market participation, 𝐸𝐸[𝑌𝑌|𝑋𝑋,𝑌𝑌 > 0], where 𝑋𝑋 is the 
vector of explanatory variables. For a continuous explanatory variable, the APE is calculated as 
the sample average of the estimated first derivative of this expectation with respect to the 
explanatory variable. For a dummy explanatory variable, the APE is calculated as the sample 
average of the estimated change in expectation resulting from a change of the dummy variable 
from zero to one. All APEs are based on ML estimates of a two-limit (zero and one) Tobit model 
using sampling weights. Sigma denotes the variance of the error term of the latent dependent 
variable. 𝑝𝑝-values are based on repeated imputation inference. See Appendix A.1 for the technical 
details. The data consists of the triennial 1998 – 2016 (𝑇𝑇 = 7) waves of the SCF. All dollar amounts 
are converted to 2016 dollars. Separate Tobit models are estimated for three subsamples: 
Couples with double income, couples with single income, and singles with positive income. To 
facilitate comparison, the household heads are male in all subsamples. Detailed variable 
definitions are given in the text.  
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Table 4: First-stage OLS estimates of earnings process parameters by family type 

  Intercept Age/10 (Age/10)2 (Age/10)3 (Age/10)4 𝑁𝑁 (𝑁𝑁𝑇𝑇⁄ ) 

A. Total household income of double-income couples by stock market participation status 
S = 0 or 1 estimate 6.9296 4.0288 -1.2821 0.1911 -0.0111 2,034 
 (𝑡𝑡-value) (6.23) (3.74) (-3.37) (3.28) (-3.41) (13,208) 
S = 0 estimate 7.3119 3.4996 -1.0645 0.1489 -0.0081 851 
 (𝑡𝑡-value) (4.85) (2.37) (-2.01) (1.82) (-1.76) (5,205) 
S = 1 estimate 7.2717 3.8201 -1.2282 0.1868 -0.0112 1,183 
 (𝑡𝑡-value) (4.71) (2.58) (-2.37) (2.37) (-2.55) (8,003) 
B. Head’s income in double-income couples by stock market participation status 
S = 0 or 1 estimate 5.7639 4.4977 -1.4523 0.2235 -0.0136 2,034 
 (𝑡𝑡-value) (3.71) (2.99) (-2.73) (2.75) (-2.98) (13,208) 
S = 0 estimate 3.4932 6.7185 -2.2460 0.3395 -0.0195 851 
 (𝑡𝑡-value) (1.64) (3.22) (-3.01) (2.94) (-3.00) (5,205) 
S = 1 estimate 7.7523 2.5596 -0.7595 0.1193 -0.0080 1,183 
 (𝑡𝑡-value) (3.54) (1.22) (-1.03) (1.07) (-1.29) (8,003) 
C. Spouse’s income in double-income couples by stock market participation status 
S = 0 or 1 estimate 4.9920 -1.7736 0.2843 -0.0172 4.9920 2,034 
 (𝑡𝑡-value) (2.98) (-2.91) (2.97) (-3.12) (2.98) (13,208) 
S = 0 estimate 7.5292 2.5385 -0.8219 0.1275 -0.0079 851 
 (𝑡𝑡-value) (3.04) (1.01) (-0.89) (0.86) (-0.92) (5,205) 
S = 1 estimate 4.8413 5.9178 -2.1886 0.3581 -0.0217 1,183 
 (𝑡𝑡-value) (2.10) (2.60) (-2.67) (2.81) (-2.99) (8,003) 

Note: The table shows first-stage OLS estimates of earnings process parameters for double-
income couples estimated from the 1999 – 2017 (𝑇𝑇 = 10) waves of the PSID by family type and 
stock market participation status. Log annual earnings (in 2017 dollars) are regressed on a 
polynomial in age and a full set of education and time dummy variables. The baseline education 
category consists of college graduates while the baseline year is 2017. Results for the education 
and time dummies are unreported. All PSID households in the SRC sample are selected provided 
the age of the household head (and its spouse in double-income couples) is between 23 and 67 
and the annual earnings of the household head (and its spouse in double-income couples) are at 
least 1000 dollars. Heads are male. Households need to be observed for at least four consecutive 
waves. 
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Table 5: Second-stage GMM estimates of earnings process parameters by family type 

  𝜙𝜙 𝜎𝜎𝜔𝜔2  𝜎𝜎𝜁𝜁2 𝜎𝜎𝜀𝜀2 𝜌𝜌𝜈𝜈 𝜌𝜌𝐴𝐴𝐴𝐴  

A. Total household income of double-income couples by stock market participation status 
S = 0 or 1 estimate 0.9424 0.0585 0.0211 0.0742 -0.0089 -  
 (𝑡𝑡-value) (42.81) (3.58) (3.29) (4.81) (-0.18) - 
S = 0 estimate 0.9177 0.0546 0.0236 0.0365 -0.0122 - 
 (𝑡𝑡-value) (21.47) (2.51) (2.25) (2.00) (-0.15) - 
S = 1 estimate 0.9475 0.0438 0.0218 0.0866 -0.0165 - 
 (𝑡𝑡-value) (37.50) (2.12) (2.90) (5.32) (-0.30) - 
B. Head’s income in double-income couples by stock market participation status 
S = 0 or 1 estimate 0.9812 0.0422 0.0193 0.2792 -0.0205 0.1538 
 (𝑡𝑡-value) (67.73) (1.52) (2.61) (13.58) (-0.27) (2.15) 
S = 0 estimate 1.0000 0.0587 0.0086 0.2429 0.0974 0.1520 
 (𝑡𝑡-value) - (1.73) (2.18) (9.09) (0.53) (0.85) 
S = 1 estimate 0.9812 0.0352 0.0202 0.3111 -0.0389 0.1041 
 (𝑡𝑡-value) (64.93) (1.46) (2.37) (10.22) (-0.38) (1.17) 
C. Spouse’s income in double-income couples by stock market participation status 
S = 0 or 1 estimate 0.8863 0.1819 0.0946 0.1322 0.0343 0.1538 
 (𝑡𝑡-value) (36.85) (6.13) (4.69) (4.45) (0.93) (2.15) 
S = 0 estimate 0.8573 0.1918 0.0815 0.1455 0.0899 0.1520 
 (𝑡𝑡-value) (11.88) (4.72) (1.86) (2.32) (0.63) (0.85) 
S = 1 estimate 0.8898 0.1657 0.1078 0.1130 0.0181 0.1041 
 (𝑡𝑡-value) (30.43) (3.46) (3.43) (2.50) (0.35) (1.17) 

Note: The table shows second-stage GMM estimates of earnings process parameters for double-
income couples estimated from the 1999 – 2017 (𝑇𝑇 = 10) waves of the PSID by family type and 
stock market participation status. Persistent earnings shocks follow an auto-regressive process 
with AR(1) parameter 𝜙𝜙 and residual variance 𝜎𝜎𝜁𝜁2. The variances of the individual effect and the 
transitory earnings shocks are 𝜎𝜎𝜔𝜔2  and 𝜎𝜎𝜀𝜀2. The correlation between persistent income shocks and 
stock excess returns is 𝜌𝜌𝜈𝜈, while 𝜌𝜌𝐴𝐴𝐴𝐴  denotes the correlation between a double-income couple’s 
persistent income shocks. The residuals from the first-stage regression in Table 4 are used to 
estimate the covariance parameters of the log earnings process by GMM with identity weight 
matrix. Standard errors are obtained using the bootstrap for GMM. The GMM estimator matches 
all age-specific log earnings residual variances and autocovariances for which at least 30 
observations are available to construct the empirical moment. Details of the GMM estimation 
approach are given in Appendix A.2. All PSID households in the SRC sample are selected provided 
the age of the household head (and its spouse in double-income couples) is between 23 and 67 
and the annual earnings of the household head (and its spouse) are at least 1000 dollars. Heads 
are male. Households need to be observed for at least four consecutive waves. 
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Table 6: Baseline calibration parameters for double-income households 

 Symbol Value 
A. Preference parameters   
Relative risk aversion of household head 𝛾𝛾𝐴𝐴 5 
Relative risk aversion of spouse 𝛾𝛾𝐴𝐴 5 
Elasticity of intertemporal substitution of household head 𝜓𝜓𝐴𝐴 0.5 
Elasticity of intertemporal substitution of spouse 𝜓𝜓𝐴𝐴 0.5 
Subjective discount factor of household head 𝛽𝛽𝐴𝐴 0.91 
Subjective discount factor of spouse 𝛽𝛽𝐴𝐴 0.91 
Intensity of bequest motive for household head 𝑏𝑏𝐴𝐴 0 
Intensity of bequest motive for spouse 𝑏𝑏𝐴𝐴 0 
Caring parameter of household head 𝜆𝜆𝐴𝐴 0.5 
Caring parameter of spouse 𝜆𝜆𝐴𝐴 0.5 
B. Shared consumption   
Number of adults 𝐴𝐴 2 
C. Bargaining weight   
Bargaining weight of household head 𝜇𝜇 0.5 
D. Participation costs   
Fixed costs of initial stock market participation 𝐹𝐹 0.05 
Repeated costs of stock market participation 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 0.01 
E. Disaster probability   
Mean equity premium 𝜇𝜇 0.04 
Stock return volatility 𝜎𝜎𝜈𝜈  0.18 
Probability of a 50% loss in the stock market 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑 0.02 
F. Earnings process parameters   
AR(1) parameter of persistent earnings for household head 𝜙𝜙𝐴𝐴 0.9812 
AR(1) parameter of persistent earnings for spouse 𝜙𝜙𝐴𝐴 0.8898 
Variance of random effect for household head 𝜎𝜎𝐴𝐴𝜔𝜔2  0.0352 
Variance of random effect for spouse 𝜎𝜎𝐴𝐴𝜔𝜔2  0.1657 
Variance of persistent earnings shocks for household head 𝜎𝜎𝐴𝐴𝜁𝜁2  0.0202 
Variance of persistent earnings shocks for spouse 𝜎𝜎𝐴𝐴𝜁𝜁2  0.1078 
Variance of transitory earnings shocks for household head  𝜎𝜎𝐴𝐴𝜀𝜀2  0.3111 
Variance of transitory earnings shocks for spouse 𝜎𝜎𝐴𝐴𝜀𝜀2  0.1130 
Correlation between persistent earnings shocks and stock 
returns for household head 

𝜌𝜌𝐴𝐴𝜈𝜈 0.1500 

Correlation between persistent earnings shocks and stock 
returns for spouse 

𝜌𝜌𝐴𝐴𝜈𝜈 0.1500 

Correlation between persistent earnings shocks of household 
head and spouse 

𝜌𝜌𝐴𝐴𝐴𝐴  0.1000 

Replacement rate 𝜒𝜒 0.6812 
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Note: The table shows the parameters of the baseline calibration for double-income couples. 
Conditional survival probabilities for men, women and the total population, 𝑝𝑝𝐴𝐴𝐴𝐴, 𝑝𝑝𝐴𝐴𝐴𝐴, 𝑝𝑝𝐴𝐴𝐴𝐴 = 𝑝𝑝𝐴𝐴𝐴𝐴, 
are taken from the 2017 United States Mortality Database (usa.mortality.org). 

 

 

Table 7: Observed and predicted age profiles of stockholdings and wealth  

Age group 25 – 29 30 – 34 35 – 39 40 – 44 45 – 49 50 – 54 55 – 59 60 – 64 
A. Stock market participation of double-income couples 

1. SCF data 0.61 0.68 0.69 0.75 0.76 0.77 0.81 0.81 
2. Baseline calibration 0.35 0.66 0.81 0.89 0.94 0.96 0.97 0.95 
3. 𝛾𝛾𝐴𝐴 = 4 / 𝛾𝛾𝐴𝐴 = 6 0.21 0.56 0.75 0.86 0.92 0.95 0.97 0.94 
4. 𝛾𝛾𝐴𝐴 = 5 / 𝛾𝛾𝐴𝐴 = 6 0.12 0.43 0.64 0.77 0.86 0.91 0.93 0.88 
5. 𝛾𝛾𝐴𝐴 = 𝛾𝛾𝐴𝐴 = 3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
6. 𝛽𝛽𝐴𝐴 = 𝛽𝛽𝐴𝐴 = 0.92 0.95 0.98 0.99 0.99 0.99 1.00 1.00 0.98 
7. 𝑏𝑏𝐴𝐴 = 𝑏𝑏𝐴𝐴 = 2.5 0.59 0.82 0.91 0.96 0.98 0.98 0.99 0.97 
8. 𝜌𝜌𝐴𝐴𝐴𝐴 = 0.8 0.41 0.69 0.82 0.89 0.93 0.95 0.96 0.94 
9. 𝜌𝜌𝐴𝐴𝜈𝜈 = 𝜌𝜌𝐴𝐴𝜈𝜈 = 0.3 0.00 0.03 0.09 0.16 0.24 0.30 0.29 0.16 
10. 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑 = 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
11. 𝑝𝑝𝐴𝐴𝐴𝐴 = 𝑝𝑝𝐴𝐴𝐴𝐴 0.38 0.68 0.83 0.90 0.94 0.97 0.98 0.95 
12. 𝜇𝜇 = 0.75 0.36 0.67 0.82 0.90 0.94 0.96 0.97 0.95 
13. 𝜆𝜆𝐴𝐴 = 1

4, 𝜆𝜆𝐴𝐴 = 3
4 0.36 0.67 0.82 0.90 0.94 0.96 0.97 0.95 

B. Financial wealth of double-income-couple non-stockholders [1000 dollars] 
1. SCF data 7.9 11.3 16.6 22.1 44.5 36.6 48.3 70.0 
2. Baseline calibration 34.2 40.1 37.7 37.2 40.4 54.7 82.1 173.3 
3. 𝛾𝛾𝐴𝐴 = 4 / 𝛾𝛾𝐴𝐴 = 6 43.4 56.3 54.5 55.8 67.0 92.0 128.8 230.5 
4. 𝛾𝛾𝐴𝐴 = 5 / 𝛾𝛾𝐴𝐴 = 6 49.7 70.6 69.6 68.6 76.5 97.2 128.4 255.4 
5. 𝛾𝛾𝐴𝐴 = 𝛾𝛾𝐴𝐴 = 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6. 𝛽𝛽𝐴𝐴 = 𝛽𝛽𝐴𝐴 = 0.92 18.3 14.5 15.9 17.7 23.1 37.0 73.5 203.2 
7. 𝑏𝑏𝐴𝐴 = 𝑏𝑏𝐴𝐴 = 2.5 28.6 27.6 25.5 25.8 30.0 39.9 64.1 169.0 
8. 𝜌𝜌𝐴𝐴𝐴𝐴 = 0.8 33.8 32.6 29.1 29.7 32.8 45.1 73.0 130.1 
9. 𝜌𝜌𝐴𝐴𝜈𝜈 = 𝜌𝜌𝐴𝐴𝜈𝜈 = 0.3 60.4 138.6 206.8 283.4 372.0 459.6 543.0 596.1 
10. 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑 = 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
11. 𝑝𝑝𝐴𝐴𝐴𝐴 = 𝑝𝑝𝐴𝐴𝐴𝐴 33.1 38.0 35.9 35.8 38.8 52.8 79.9 170.9 
12. 𝜇𝜇 = 0.75 33.7 39.1 36.7 36.4 39.6 53.6 80.5 171.1 
13. 𝜆𝜆𝐴𝐴 = 1

4, 𝜆𝜆𝐴𝐴 = 3
4 33.7 39.0 36.6 36.3 39.4 53.3 79.8 169.5 
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Table 7 continued 

Age group 25 – 29 30 – 34 35 – 39 40 – 44 45 – 49 50 – 54 55 – 59 60 – 64 
C. Financial wealth of double-income-couple stockholders [1000 dollars] 

1. SCF data 56.7 110.7 170.2 232.9 315.2 474.5 580.6 801.2 
2. Baseline calibration 96.2 207.0 286.3 375.4 478.5 586.8 672.5 690.2 
3. 𝛾𝛾𝐴𝐴 = 4 / 𝛾𝛾𝐴𝐴 = 6 128.5 254.0 339.8 433.6 539.9 650.3 737.1 757.0 
4. 𝛾𝛾𝐴𝐴 = 5 / 𝛾𝛾𝐴𝐴 = 6 159.5 291.9 374.5 462.6 562.4 665.4 745.0 767.1 
5. 𝛾𝛾𝐴𝐴 = 𝛾𝛾𝐴𝐴 = 3 49.5 115.5 178.7 254.0 345.5 447.4 535.0 554.4 
6. 𝛽𝛽𝐴𝐴 = 𝛽𝛽𝐴𝐴 = 0.92 68.0 171.1 275.7 393.8 524.6 656.0 758.2 785.2 
7. 𝑏𝑏𝐴𝐴 = 𝑏𝑏𝐴𝐴 = 2.5 79.1 180.1 263.5 358.6 468.1 582.0 672.4 694.5 
8. 𝜌𝜌𝐴𝐴𝐴𝐴 = 0.8 111.1 248.5 347.9 453.1 566.5 682.1 767.4 781.4 
9. 𝜌𝜌𝐴𝐴𝜈𝜈 = 𝜌𝜌𝐴𝐴𝜈𝜈 = 0.3 149.4 307.5 383.1 456.5 546.5 660.0 743.1 667.1 
10. 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑 = 0 65.3 163.9 261.3 369.2 488.6 609.5 704.8 719.9 
11. 𝑝𝑝𝐴𝐴𝐴𝐴 = 𝑝𝑝𝐴𝐴𝐴𝐴 91.9 200.0 278.9 368.0 471.2 579.5 664.8 681.7 
12. 𝜇𝜇 = 0.75 93.9 203.3 281.7 370.4 473.1 580.9 666.2 683.1 
13. 𝜆𝜆𝐴𝐴 = 1

4, 𝜆𝜆𝐴𝐴 = 3
4 93.5 202.8 281.1 369.4 471.9 579.4 664.1 680.3 
D. Conditional allocation to stocks of double-income couples 

1. SCF data 0.41 0.44 0.48 0.49 0.50 0.49 0.48 0.45 
2. Baseline calibration 0.42 0.35 0.36 0.36 0.32 0.27 0.21 0.14 
3. 𝛾𝛾𝐴𝐴 = 4 / 𝛾𝛾𝐴𝐴 = 6 0.34 0.30 0.30 0.29 0.26 0.22 0.18 0.13 
4. 𝛾𝛾𝐴𝐴 = 5 / 𝛾𝛾𝐴𝐴 = 6 0.17 0.25 0.25 0.25 0.22 0.19 0.16 0.11 
5. 𝛾𝛾𝐴𝐴 = 𝛾𝛾𝐴𝐴 = 3 0.90 0.86 0.86 0.84 0.78 0.68 0.55 0.41 
6. 𝛽𝛽𝐴𝐴 = 𝛽𝛽𝐴𝐴 = 0.92 0.52 0.43 0.42 0.39 0.34 0.27 0.21 0.15 
7. 𝑏𝑏𝐴𝐴 = 𝑏𝑏𝐴𝐴 = 2.5 0.44 0.37 0.38 0.37 0.33 0.28 0.21 0.15 
8. 𝜌𝜌𝐴𝐴𝐴𝐴 = 0.8 0.48 0.36 0.37 0.37 0.35 0.30 0.24 0.17 
9. 𝜌𝜌𝐴𝐴𝜈𝜈 = 𝜌𝜌𝐴𝐴𝜈𝜈 = 0.3 0.14 0.24 0.23 0.22 0.20 0.17 0.15 0.16 
10. 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑 = 0 0.90 0.80 0.75 0.69 0.61 0.51 0.41 0.31 
11. 𝑝𝑝𝐴𝐴𝐴𝐴 = 𝑝𝑝𝐴𝐴𝐴𝐴 0.42 0.36 0.37 0.36 0.33 0.27 0.21 0.15 
12. 𝜇𝜇 = 0.75 0.42 0.36 0.37 0.36 0.33 0.27 0.21 0.15 
13. 𝜆𝜆𝐴𝐴 = 1

4, 𝜆𝜆𝐴𝐴 = 3
4 0.42 0.36 0.37 0.36 0.33 0.27 0.21 0.15 

Note: The table shows observed and simulated averages for stock market participation (Panel A), 
financial wealth of non-stockholders (Panel B) and stockholders (Panel C), and the conditional 
allocation to stocks (Panel D) across age groups for double-income couples. The SCF data row 
reports averages from the triennial 1998 – 2016 (𝑇𝑇 = 7) waves of the SCF. All dollar amounts are 
converted to 2016 dollars. The baseline calibration parameters of the model are described in 
Table 6. All other calibrations deviate from the baseline calibration only in the parameters given 
in the first column of each panel as described in the main text. 
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Table 8: Observed and predicted age profiles of stockholdings and wealth - counterfactuals  

Age group 25 – 29 30 – 34 35 – 39 40 – 44 45 – 49 50 – 54 55 – 59 60 – 64 
A. Stock market participation 

I. Double-income couples 
SCF data 0.61 0.68 0.69 0.75 0.76 0.77 0.81 0.81 
Baseline calibration 0.35 0.66 0.81 0.89 0.94 0.96 0.97 0.95 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
𝐴𝐴1  0.33 0.64 0.79 0.88 0.93 0.95 0.96 0.93 
II. Single-income couples (assuming spouse receives no income) 
Baseline calibration 0.07 0.26 0.42 0.53 0.60 0.65 0.67 0.68 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.97 0.98 0.98 0.99 0.99 0.99 1.00 1.00 
𝐴𝐴1 0.08 0.27 0.41 0.51 0.58 0.63 0.65 0.66 
III. Singles (with income of double-income household) 
Baseline calibration 0.00 0.03 0.16 0.34 0.49 0.60 0.67 0.69 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

B. Financial wealth of non-stockholders [1000 dollars] 
I. Double-income couples 
SCF data 7.9 11.3 16.6 22.1 44.5 36.6 48.3 70.0 
Baseline calibration 34.2 40.1 37.7 37.2 40.4 54.7 82.1 173.3 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
𝐴𝐴1 34.6 41.3 39.4 39.0 41.8 54.2 80.4 162.1 
II. Single-income couples (assuming spouse receives no income) 
Baseline calibration 29.2 45.8 49.6 53.4 62.3 78.3 98.6 109.7 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.2 0.2 0.3 0.2 0.2 0.3 0.3 1.5 
𝐴𝐴1 29.3 45.3 50.2 55.6 67.0 85.5 106.4 114.9 
III. Singles (with income of double-income household) 
Baseline calibration 57.9 116.4 132.4 133.7 146.4 178.8 232.7 268.8 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Table 8 continued 

Age group 25 – 29 30 – 34 35 – 39 40 – 44 45 – 49 50 – 54 55 – 59 60 – 64 
C. Financial wealth of stockholders [1000 dollars] 

I. Double-income couples 
SCF data 56.7 110.7 170.2 232.9 315.2 474.5 580.6 801.2 
Baseline calibration 96.2 207.0 286.3 375.4 478.5 586.8 672.5 690.2 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 63.5 153.2 240.3 337.8 447.6 560.2 649.0 669.7 
𝐴𝐴1 94.7 203.5 278.7 362.0 458.9 560.9 640.3 653.9 
II. Single-income couples (assuming spouse receives no income) 
Baseline calibration 127.4 242.3 336.5 427.5 517.4 593.1 626.4 578.7 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 40.2 103.8 176.7 257.5 341.8 416.7 457.1 431.4 
𝐴𝐴1 124.7 239.5 337.3 431.9 525.9 603.6 636.0 535.4 
III. Singles (with income of double-income household) 
Baseline calibration 155.1 493.2 514.1 545.6 605.0 676.2 734.2 721.6 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 52.4 127.7 205.0 288.8 385.8 488.6 574.2 596.4 

D. Conditional allocation to stocks 
I. Double-income couples 
SCF data 0.41 0.44 0.48 0.49 0.50 0.49 0.48 0.45 
Baseline calibration 0.42 0.35 0.36 0.36 0.32 0.27 0.21 0.14 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.50 0.42 0.41 0.40 0.35 0.29 0.23 0.15 
𝐴𝐴1 0.42 0.36 0.37 0.36 0.33 0.28 0.22 0.15 
II. Single-income couples (assuming spouse receives no income) 
Baseline calibration 0.29 0.33 0.29 0.26 0.23 0.21 0.18 0.16 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.53 0.46 0.44 0.41 0.37 0.32 0.26 0.20 
𝐴𝐴1 0.30 0.33 0.29 0.26 0.23 0.21 0.18 0.16 
III. Singles (with income of double-income household) 
Baseline calibration 0.18 0.32 0.32 0.31 0.29 0.26 0.22 0.16 
𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0 0.52 0.42 0.43 0.42 0.40 0.34 0.27 0.17 

Note: The table shows observed and simulated averages for stock market participation (Panel A), 
financial wealth of non-stockholders (Panel B) and stockholders (Panel C), and the conditional 
allocation to stocks (Panel D) across age groups for double-income couples, single-income 
couples, and single households with the combined income of a double-income couple. The SCF 
data row reports averages from the triennial 1998 – 2016 (𝑇𝑇 = 7) waves of the SCF. All dollar 
amounts are converted to 2016 dollars. The baseline calibration parameters of the model are 
described in Table 6. The “𝐹𝐹 = 𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟 = 0” rows contain results for an alternative calibration that 
removes stock market participation costs from the baseline calibration. The “𝐴𝐴1” rows contain 
results from an alternative calibration using a consumption equivalence scale of 𝐴𝐴1 instead of 
𝐴𝐴0.7 in the baseline calibration, where 𝐴𝐴 is the number of adults in the household.  
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Figure 1: Observed and predicted age-portfolio choice profiles 

A. Stock market participation B. Conditional share of wealth in stocks 
Couples with double income Couples with double income 

  
Couples with single income Couples with single income 

  
Singles with positive income Singles with positive income 

  

Note: The figure shows observed (black) and predicted (grey) age profiles for the probability of 
stock market participation (Panel A) and the expected share of wealth allocated to stocks 
conditional on participation (Panel B). The data consists of the triennial 1998 – 2016 (𝑇𝑇 = 7) 
waves of the SCF. All dollar amounts are converted to 2016 dollars. Predictions in Panel A (B) are 
based on Table 2 (3). Averages over the 5-year age intervals from 21 – 25 to 61 – 65 are shown in 
the graphs. SCF Sampling weights are used.  
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Figure 2: Estimated age-earnings profiles by stock market participation status 

A. Average earnings B. Volatility of earnings 
Couples with double income: both Couples with double income: both 

  
Couples with double income: heads Couples with double income: heads 

  
Couples with double income: spouses Couples with double income: spouses 

  

Note: The figure shows estimated age-earnings profiles for double-income couples by stock 
market participation status. The data consists of the biennial 1999 – 2017 (𝑇𝑇 = 10) waves of the 
PSID. Panel A shows average earnings in thousands of 2017 dollars based on the OLS estimates in 
Table 4. The profiles are generated for the college graduates baseline education category and the 
2017 baseline year. Panel B shows the unconditional volatility of earnings in thousands of 2017 
dollars based on Table 4 and the GMM estimates in Table 5. Heads are male.  
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