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Abstract

Do married couples make joint labor supply decisions in response to
each other’s wage shocks? The study of this question aids in understanding
the link between the recent rise in earnings volatility and household deci-
sions. Existing studies on household insurance either focus on consumption
smoothing and take labor supply as a given, or only focus on wives’ labor
responses to husbands’ transitory shocks. I develop an intra-household in-
surance model based on the collective framework, which allows for insurance
against both permanent and transitory wage shocks from both partners. Es-
timation using Survey of Income and Program Participation (SIPP) shows
that individuals increase labor supply in response to spouse’s adverse wage
shocks and such labor supply responses are larger when shocks are per-
manent than transitory. This intra-household insurance reduces earnings
volatility by about 4.3% to 9.5%. These results suggest that joint labor sup-
ply decisions provide an extra smoothing effect on shocks to earnings and
household income.
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1 Introduction

Rising earnings volatility over the last few decades in the U.S. has been well doc-
umented in existing studies (Moffitt and Gottschalk 2008, Haider 2001). This has
been of concern to policymakers, since it is associated with an increase in risk
and a reduction in welfare. Government provides social insurance, transfers, and
taxation, to buffer the welfare loss caused by income volatility. Meanwhile, indi-
viduals who live in the same household may also provide insurance against each
other’s income shocks by making joint decisions, such as asset accumulation and
depletion, durable goods replacement, and ex-post labor supply adjustments, etc.

The goal of this paper is to examine whether, and how, married couples make
joint decisions to insure against each other’s income shocks. In doing so, I aim to
answer the following three questions: how married couples adjust labor supplies
in response to each other’s wage shocks, whether they respond to permanent and
transitory wage shocks differently, and what the implications of such household
decisions are for overall income volatility.! The answer to these questions will
provide a better understanding of intra-household insurance as a risk-coping strat-
egy in reaction to rising earnings volatility. Understanding the degree to which
couples are willing to insure is important for assessing the performance of private
insurance markets as well as the efficiency of government insurance policies. More-
over, the distinction between permanent shocks and transitory shocks will provide
implications for policies that target shocks at different persistency levels. For in-
stance, Social Security Disability Insurance (SSDI) provides income to people who
are disabled with a condition expected to last at least twelve months. Unemploy-
ment insurance, on the other hand, protects people from temporary income loss.
These policies could have different impacts on household labor supply decisions.
Also, intra-household insurance would have aggregate implications. For exam-
ple, household members may respond to individual earnings volatility by making
joint decisions, so that income at the household level becomes less volatile. Intra-
household insurance may also lead to a more smoothed consumption profile, which
affects consumption inequality or the transmission from income to consumption

inequality.

!Permanent shocks are defined as shocks that people expect to persist into the future which
are not mean-reverting. Transitory shocks are caused by temporary and random influences which
are mean-reverting.



Studies on insurance for income shocks have a long history in both macroe-
conomics and labor economics. In macroeconomic theory, the complete market
hypothesis assumes that both permanent and transitory income shocks are fully in-
sured, while the permanent income hypothesis assumes that only transitory shocks
are insured and consumption depends primarily on permanent income. Empirical
studies using both micro and aggregate data find mixed evidence (Cochrane 1991,
Altonji et al. 1992, Townsend 1994, Attanasio and Pavoni 2007, Blundell, Pista-
ferri and Preston 2008). These studies of insurance for income shocks focus on con-
sumption smoothing over time, via inter-temporal savings and borrowing. They
take labor supply decisions as given, which could be another important insurance
mechanism. In labor economics, studies on insurance for income shocks focus on
temporary changes in wives’ labor supply in response to husbands’ unemployment
or transitory earnings shocks, also known as “added worker effect” in the litera-
ture. Lundberg (1985) has found a small added worker effect from the Seattle and
Denver Income Maintenance Experiments. Juhn and Potter (2007) use matched
March Current Population Survey (CPS) files, and find that the added worker
effect is still important among a subset of couples, but that the overall value of
marriage as a risk-sharing arrangement has diminished, due to the greater positive
co-movement of employment among couples. Using the Panel Study of Income Dy-
namics (PSID), Garcia-Escribano (2004) finds that the smoothing resulting from
the wives’ labor response is significant for households with limited access to credit.
These studies on insurance via labor supply decisions have focused on wives’ re-
sponses to husbands’ shocks, but not the reverse. Yet with women’s labor supply
and participation rising so sharply in the past quarter century, this reverse response
is arguably just as important.

In order to investigate how married couples adjust labor supply to insure against
each other’s wage shocks, I build a theory based on the collective framework de-
veloped by Chiappori (1988, 1992) and Donni (2003). The main advantage of
this model is that under a minimal set of assumptions, individual preferences and
intra-household allocations can be uncovered, without imposing any specific struc-
ture on the decision process.? The weighted maximization of household members’

utilities can be decentralized, subject to a lump-sum income transfer, also known

2The basic assumptions include household allocations are Pareto efficient and preferences are
either egotistic or caring.



as the “sharing rule”, which specifies how to allocate household resources. This
sharing rule depends on each agent’s wage in the existing collective models. I ex-
pand the scope of the sharing rule to act as a function of permanent and transitory
wage shocks. In addition to the standard income and substitution effect that wage
shocks have on individual’s own labor supply, these shocks also affect spousal la-
bor supply, through this sharing rule. This is the main channel through which I
examine how individual wage shocks affect spousal labor supply.

This paper makes both theoretical and empirical contributions to the exist-
ing literature on insurance for income shocks and collective models. First, I de-
velop an intra-household insurance model based on collective models by Chiappori
(1988, 1992) and Donni (2003), to examine whether and how married couples in-
sure against each other’s shocks by making joint labor supply decisions. I modify
the static collective models along the following dimensions: I introduce perma-
nent and transitory wage shocks into the function of the sharing rule, extend the
single-period collective model over a multi-period context, and incorporate savings
decisions. Second, this paper also contributes to the empirical studies using collec-
tive models by examining labor supply with non-participation using high-frequency
data in the U.S. for the first time.?> Third, I provide structural explanations of how
much of the overall individual and household earnings volatility can be explained
by such intra-household decisions.

This paper uses the Survey of Income and Program Participation (SIPP) and
the main findings are as follows: An individual increases his or her labor supply
when the spouse receives an adverse wage shock, no matter permanent or transi-
tory. Such labor supply response is larger when the shock is permanent. There is
little evidence of insurance when the husband becomes unemployed. Couples make
less transfer to the agent who has more volatile income, which can be considered
as a price for insurance. Estimation results also suggest that intra-household in-
surance reduces earnings volatility by about 4.3% to 9.5%.

Section 2 presents stylized facts on individual and household income volatility.
In Section 3, a collective model is formulated, which allows for insurance against

permanent and transitory wage shocks. Section 4 describes the data, and discusses

3For empirical studies using collective models with non-participation, Blundell et al. (2007)
use U.K. data, Bloemen (2004) uses Dutch data, Hourriez (2005) uses French data and Vermeulen
(2005) uses Belgian data.



empirical strategies and estimation results. Section 5 uses estimation results of the

model to provide structural explanations to the stylized facts. Section 6 concludes.

2 Stylized facts on income volatility and intra-

household insurance

In this section, I present some important stylized facts concerning income volatility
at both the household and individual level, for married couples and single individu-
als. These stylized facts are consistent with the story of intra-household insurance,
which motivates this paper.

Table 1 documents household income volatility, household earnings volatility,
and individual earnings volatility for singles versus married couples, using SIPP
2001 panel, the primary data source for this paper. Income volatility is measured
as the variance of a transitory component of income, which is commonly used in
the existing literature. The formula given at the end of Table 1 follows Gottschalk
and Moffitt (1994), which calculates variances for either each household or each
individual over an entire sample period, and then takes the average across these
households or individuals. The sample used is individuals between 20 to 59 years
old, who work positive hours with non-missing wages.

Of particular interest are the following three features of the data: First, tran-
sitory variance in log household income for married couples (0.085) is much lower
than for single individuals (0.152 for males and 0.158 for females). The same pat-
tern can be found for log household earnings. To take into account the covariance
of a two-person income, I also randomly match a single male and a single female
to form “household income”, as the sum of these two, and compare its transi-
tory variance with that of married couples. These randomly-matched individuals
do not have the household smoothing behavior that married couples might have.
Still, married couples have lower household income and lower household earnings
volatility than randomly-matched single individuals. This may be due to the mar-
riage choice itself, such as individuals with higher wage or work-hour fluctuations
are less likely to get married. However, I further compute transitory variance
in hourly wage rate and work-hour and show that, on the contrary, singles have

even lower wage and work-hour fluctuations than married individuals. Second,



this higher work-hour fluctuation for married individuals is consistent with the
hypothesis that married couples not only adjust labor supply in response to their
own wage shocks, but they also adjust labor supply in response to their spouse’s
wage shocks. Third, Table 1 also shows that, for married couples, their house-
hold earnings volatility (0.092) is lower than individual earnings volatility (0.169
for married men and 0.224 for married women). This is also consistent with the
story of household insurance, that couples absorb each other’s individual earnings
shocks so that household earnings do not fluctuate very much. To see whether such
a fact is still true over a longer horizon, I also use Panel Study of Income Dynam-
ics (PSID) 1982-2002 to compare married couple’s household earnings volatility
with individual earnings volatility in each year of that study. Figure 1 is adapted
from Figure 6 in Zhang (2008). Over the past twenty years, household earnings
volatility is always lower than either male or female earnings volatility.

The descriptive analysis presented in this section has highlighted several im-
portant stylized facts for modeling the link between income volatility and decisions
within a household. Married couples’ household earnings volatility is lower than
individual earnings volatility, while married couples have lower household income
volatility than single individuals. These facts could have several other possible ex-
planations, such as marital sorting, or selection into participation. My contribution
is to take one plausible explanation, the intra-household insurance, and develops a
model to examine the link between earnings volatility and intra-household insur-

alce.

3 The model

I build a theory that allows for intra-household insurance, based on the collec-
tive models of household decision-making developed by Chiappori (1988, 1992)
and Donni (2003). The main advantage of their collective models is that they
emphasize individual preferences and analyze the decision-making process within
the household, without imposing any specific structure on the decision process.
Such collective models start from basic assumptions that household allocations
are Pareto efficient and preferences are egotistic or caring. The unobserved intra-
household allocation, also known as “sharing rule”, and individual preferences can

be uncovered from observed labor supply. I modify the basic collective model



along three dimensions, to address intra-household insurance against permanent
and transitory shocks. First, I introduce permanent and transitory wage shocks
into the sharing rule.* Second, since permanent shocks are defined as shocks that
persist over time, I extend the single-period collective model over a multi-period
context. Third, I incorporate a savings decision into the model. Following Blundell
and Walker (1986), I separate savings and labor supply decisions into two stages.
In the second stage, within-period decision is the same as the static collective

model for a single period.

3.1 Basic setting
3.1.1 Preferences and household problem

Consider a two-member household consisting of a husband (m) and a wife (f).
Let hlft and A} denote f and m’s labor supply, between 0 and 1 for household
in period t. Let cf; and ¢} denote f and m’s individual consumption of a private
Hicksian commodity. The price of the consumption good is set to 1. Assume no
home production, so that leisure and labor supply add up to 1.> Assume individual
preferences are of “egotistic” type, so that utilities can be written as U}, (1 —h?,, ¢l,)
(j = f,m), where Ui{; is continuously differentiable, strictly monotone, strictly
quasi-concave, and inter-temporally additive-separable over the life cycle.5 The
household problem is to choose labor supply, consumption, and savings, in order

to maximize the discounted, weighted, linear, social welfare function, subject to

4T look at wage shocks instead of income shocks because the main component of income is
labor earnings, which are endogenous to labor supply.

5Most empirical studies using the collective model make this assumption because most
datasets that include labor supply information do not include home production.

6Chiappori (1992) shows that the main results for egoistic preference also hold in a more
general case of “caring” agents, whose preferences are represented by utility functions that depend
on both their egoistic utility and their spouses’. 1 focus on egoistic preferences only. Each
individual may care about the overall welfare of their partner, but not by the way in which this
welfare is generated.



the household’s budget constraint:

T
max  Eo[Y " (ualU’ (1= bl ch) + U™ = B i)

Wl e A 5
stch + e+ A S WL+ wIRT 4y + A VE (1)
wh =wl + 6L+ v, wr=wr 467+ ur
pie = F(Wh, Wiy, yie, 7i0)
where wj; and wji denote f and m’s hourly wage rate, respectively, in period
t. Wage contains three components: expected wages, @fl and wj;, which are
perceived by both partners; permanent shocks, 5{;, ™, which are unexpected, but
once the shocks occur, both agents know the shocks will last for a long time;

transitory shocks, 1/1-]; and v[', which are also unexpected, but both partners know

it >
these influences are temporary.” A;; denotes net wealth in period ¢t — 1, and y;
denotes non-labor income, which includes asset income and transfers.®® The non-
negative scalar p; defines the wife’s decision weight within the household. In the
existing collective models, p;; depends on both of the partners’ wages, non-labor
income, and some distribution factors that affect the outside environment of the
household (Chiappori, Fortin and Lacroix 2002). Underlying the function j;;, there
exists some intra-household allocation mechanism. In my model, since wages are
subject to stochastic fluctuations, these shocks also affect the household allocation

outcome, the main channel of intra-household insurance of interest in this paper.

3.1.2 Two-Stage decision process

To solve the household problem in equation (1) and uncover how couples share
risks and resources, I apply theory from the collective model derived by Chiappori
(1988, 1992), and the extended results by Blundell et al. (2007) and Donni (2003),

7An example would be, when the husband gets an unexpected injury, both he and his spouse
knows whether the injury is going to persist for a long time or will recover very soon.

8Interest income 7, A;; is already included in y;;, by definition.

91 do not explicitly introduce shocks to the non-labor income. In this model, I assume couples
pool non-labor income and decide how to divide it according to the sharing rule, which is what
most existing studies using collective models assume. Given this assumption of non-labor income
pooling, shocks to non-labor income and the non-stochastic non-labor income enter the decision
weight hence the sharing rule in the same manner. Therefore, people share risks to non-labor
income in the exact same way as they share non-labor income.



which allow for corner solutions, to decentralize household decisions into individual
decisions. I also apply the two-stage budgeting of Blundell and Walker (1986),
to separate inter-temporal savings decisions from within-period labor supply and
consumption decisions, so that decentralization in the multi-period environment
can still hold.

The static collective model by Chiappori (1988, 1992) has shown that under the
assumption of Pareto efficiency with egoistic preferences, according to the Second
Welfare Theorem, a weighted maximization of household utility functions can be
decentralized, given a lump sum income transfer (sharing rule). In the first stage,
the household members decide jointly how to allocate pooled resources to each indi-
vidual, usually non-labor income, according to a sharing rule. In the second stage,
given the allocated non-labor income, each agent chooses individual consumption
and leisure by maximizing individual utility subject to his or her earnings plus the
amount of the non-labor income that is allocated to him or her. However, when
extending the static collective model into a dynamic context, an inter-temporal
savings decision with a corner solution to labor supply makes decentralization no
longer feasible. Mazzocco (2004) develops a two-period collective model with in-
come shocks. His model treats income as exogenous; hence the model does not
incorporate labor supply decisions. To the best of my knowledge, Mazzocco and
Yamaguchi (2006) are the only researchers who develop a dynamic collective model
with endogenous labor supplies and corner solutions. They consider three discrete
choices of labor supply: full-time, part-time, and non-participation, while, in this
paper, I consider the continuous hours’ choice. I also allow the household deci-
sion weight to depend on wage shocks. Mazzocco and Yamaguchi (2006) simulate
a model to capture the empirical features of labor supply, savings, and marital
choices. Although marital status and the commitment issue affect labor supply
and savings decisions, I focus on intact families only, to study their joint decisions,
in response to each other’s wage shocks. Marriage decision is beyond the scope of
this paper and is left to future research.

I apply the theory developed in Blundell and Walker (1986), to separate the
inter-temporal savings decision from the within-period labor supply decision. An
inter-temporally separable life-cycle model under uncertainty can be viewed as a
two-stage budgeting process: in the first stage, the household optimally allocates

full life-cycle wealth over each period, to equalize marginal utility of income across



periods, and readjusts wealth according to realized shocks in the previous period.
In the second stage, the current period’s allocation of income, net of savings, is
distributed between consumption and leisure; thus, the second stage becomes a
within-period decision.!® Therefore, the theory derived in the single-period collec-
tive model can be applied in this second stage, which involves only within-period
consumption and the leisure decision, under the assumption that the decision is
within-period Pareto efficient.

Incorporating both collective models of decentralization and Blundell and Walker’s
(1986) separation of savings and labor supply decisions, I specify a two-stage col-
lective decision process as follows: at the beginning of a marriage, a husband and
wife optimally allocate expected life-cycle wealth in each period according to their
expectations of future shocks, and they agree upon a sharing rule to allocate fu-
ture resources, conditional on both partners’” wage shocks in each period. Given
a savings decision in the first stage, the second stage involves only within-period
consumption and leisure choices: once shocks are realized, conditional on the sav-
ings decision in the first stage, the husband and wife allocate non-labor income, net
of savings, according to the realized sharing rule, and each agent chooses private
consumption and labor supply, subject to earnings, plus their share of non-labor
income:

J J j
r?a?( Ui (1 — hyy, C‘Zt)
hiysciy

s.l. Cgt < (wgt + (5Zt + Vz-jt)hft + ¢gt j=rfm Vi (2)
<Z5£ = Qit, ¢?§ = Yi — Sit — Qi

where qﬁ{t is the amount of non-labor income, net of savings, allocated to the wife,
and @7} is the remaining amount, allocated to the husband. s;; is the active savings
in period t.

Without corner solutions, the second-stage problem in equation (2) can be
solved from first-order conditions. Marshallian labor supply can be derived as a

function of one’s own wage plus the amount of non-labor income that is assigned

10Blundell and Walker’s (1986) model is based on single decision-maker households, but it can
be applied to collective models (Chiappori, Fortin and Lacroix 2002, Blundell et al. 2007).



to him or her:

hl, = nl(@l, + 6% + v, du)
h;? = hg(mit + 5;? + Vg, Yit — Sit — ¢zt)

3.1.3 Sharing rule

In this section, I specify a sharing rule that allows for intra-household insurance
for permanent and transitory wage shocks. Sharing rules in existing collective
models are assumed to depend on non-labor income, each individual’s wage, and
distribution factors which influence household decision weight without affecting
preferences. This paper aims to examine how shocks affect a household’s joint
decisions and how long-run shocks and short-term shocks affect joint decisions
differently. Therefore, I allow permanent shocks and transitory shocks of both
agents to enter the sharing rule. Wage shocks not only affect one’s own labor
supply through budget constraint by the standard income and substitution effect,
but they also affect spousal labor supply through this sharing rule. I specify the
sharing rule to be a function of husbands’ and wives’ expected wage, permanent
shocks, transitory shocks, pooled income - which is non-labor income net of savings
- and a vector of distribution factors z. The outcome comes from this sharing rule
could be larger than the total amount of non-labor income, net of savings, in which
case the husband not only transfers all the non-labor income, but also transfers
part of his own earnings to the wife. This sharing rule can also be a negative value,

in which case the wife transfers some of her earnings to the husband.
- s st smou o s 4
¢zt - ¢(yzt Sity Wity Wig 5 i1y Ogp 5 Vigs Vi » Zzt) ( )

This sharing rule allows expected wages, unexpected permanent wage shocks, and
unexpected transitory wage shocks to affect intra-household allocation differently.
The expected wages are the wage component that caught much attention in the
existing static collective model (Blundell et al.’s 2007), under the assumption that
changes in this non-stochastic wage component may affect the bargaining position
in the household. In my model, I allow unexpected shocks to affect the sharing
rule in a different way than the expected wage, as the response to shocks reflects

intra-household insurance, i.e., how couples share the risks. Furthermore, I also

10



allow permanent shocks and transitory shocks to affect intra-household insurance
differently. As noted in the introduction, existing studies on insurance against
income shocks provide mixed evidence on whether there exists more insurance to
permanent shocks or transitory shocks. The estimation of this model provides new
evidence on this long-debated question.

The sharing rule is not only affected by the characteristics within the house-
hold, but is also likely to be affected by outside environment, the distribution
factors. I specify local sex ratio and divorce law index as two distribution fac-
tors, as in Chiappori, Fortin and Lacroix (2002). Local sex ratio measures the
marriage market tightness and the divorce law index measures. Both factors do
not affect household budget constraint or individual preferences, but could affect
their opportunities outside marriage therefore affect their decision weight within
the household.

3.1.4 Specification and identification of the sharing rules

Before discussing identification of the sharing rules, I specify functional forms for
labor supply and the sharing rule. As in most empirical studies with collective
models, I specify log-linear functional form for the Marshallian labor supplies in

equation (3):

logh{t = g + Ozllogwf; + oy

(5)
10gh;? = [o + 5110gw;? + 52(.%& — Sit — Cbzt)

I do not impose the logarithm on the sharing rule, since, in theory, it could be
negative: when the wife transfers not only all non-labor income, but also some of
her earnings. One limitation of this linear functional form is its lack of flexibility,
since the labor supply curve is monotonic. I specify a sharing rule to be a linear

function in all its arguments and include two distribution factors zy; and zo;:
bir = ko4 k1 (yis — Siz) + koW, + ks + kg 0F,+ k0™ + kv, + kr/ + kg 21+ ko za; (6)

In Appendix A, I show that labor supply functions in equation (5) imply the

following indirect utility functions, from which one can perform intra-household
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welfare analysis of changes in exogenous variables:

67012(25,{; (wf)a1+l
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Also in Appendix A, by following propositions in Browning, Chiappori and Lewbel
(2007), I can derive the Pareto weight, in the planner’s problem (1), which is a one-
to-one mapping of the sharing rule in the decentralized problem (2). The Pareto
weight has the following form:

i = 02 Bal (ko (k1 —1) (yie = sie)+ ko], +hsW; +kadly+ ks +kov)+krvp +hsz1itkozai] (8)
This exponential expression in equation (8) ensures the decision weight to be always

a positive scalar, which is consistent with the theory. Wage shocks from both

partners also show up in the Pareto weight.

3.1.5 Identification of the sharing rule when both partners work

From observed labor supply, it is possible to uncover the unobserved sharing rule,
up to an additive constant (Chiappori 1988, 1992). The intuition for identification
is that changes in non-labor income and the wife’'s wage and shocks affect only
the husband’s labor supply, through the sharing rule, and vice versa. Substituting
sharing rule (6) into Marshallian labor supply functions (5), yields the correspond-

ing reduced-form labor supply functions, when both partners are working;:

loghl, =ag + a1 (yir — sit) + a2, + azW? + as8), + a5 + agv);
+ a7vly + agzy; + agzy;

loghl =by + by (yir — sit) -+ baT, + b3}y + bs6), + b0l + ber,
+ b7l 4 bgz1; + bg 2
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The partial derivatives of the sharing rule are derived as a function of the reduced-

form labor supply parameters:

. albg . CLng . agbg . agb4 . (l5b8
kl_ A akQ_ A 7k3_ A 7k4_ A 7k5_ A (10)
k _ asbo k _ arbs L _ag_bgk _ obs
6 — A 7T — A’ 8 — A’ 9 — A

where A = a;bg — bjag. Only the constant kg in the sharing rule is not identi-
fied. The within-period Pareto efficiency assumption also generates the following

restrictions:

as bg
i 11
2 b (11)

Clg_CL4—G2_CZ5—G3_CL6—&2_CL7—G3 (12)
bs by—by bs—by bg—by by — bs

Equation (11) is a standard restriction in the existing collective models. The

intuition of this restriction is that, since the distribution factors only affect both
agents’ labor supply, through the sharing rule, the effect of distribution factor
Z1; VErsus zo; on wives is proportional to the effect of zy; versus zo; on husbands.
Equation (12) is a specific restriction in my model. Since I decompose wage into
three components (expected wage, permanent shocks, and transitory shocks), the
model generates additional restrictions than standard collective models, which do

not distinguish these three components.

3.1.6 Identification of the sharing rule when one of the partners does

not work

The model described thus far does not involve corner solutions. This paper not
only looks at how couples insure each other’s wage shocks when both of them are
working, but also considers how one agent adjusts his/her work hours when their
spouse does not work. I focus on the case where the wife works but the husband
does not, which is the case that “added worker effect” literature focuses on.!!
Donni (2003) and Blundell et al. (2007) have shown that the sharing rule
changes when male labor market participation changes. The intuition for switching

the sharing rule is as follows: when the husband works, his wage affects both

' The reason why I focus on the male participation frontier instead of both is mainly due to
statistical incoherency, which will be explained in section 4.3.
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household budget constraint and the sharing rule; when he does not work, his
expected wage can still be observed, and while it no longer has any impact on
household budget constraint, it can still have an impact on the sharing rule. Note
that this is a crucial difference between the collective model and the alternative
unitary model, where a household can be viewed as a single decision-maker, and
the weight does not depend on prices, such as wage. In the unitary model, when
a household member is not working, changes in his or her “potential” wage, or
expected wage, do not matter. However, in the collective setting, the expected
wage of an unemployed member could affect bargaining positions, such as threat
point.

Identification of the sharing rule when one of the partners is not working is pos-
sible via an examination of female continuous hours’ choice and the male partici-
pation corner. Donni (2003) and Blundell et al. (2007) deal with non-participation
in the static collective labor supply models. Blundell et al. (2007) estimate the
model when men have only a discrete choice of working 40 hours a week or not
working at all, while women can choose continuous hours. Donni (2003) develops
the theory, allowing both household members to choose any hours and, also, to
choose not to work. In this paper, I apply collective theory from Donni (2003).
Both Donni (2003) and Blundell et al. (2007) show that the reservation wage is
characterized by “double indifference”: at the wage when one agent is indifferent
between working and not working, Pareto efficiency of household decisions requires
that the spouse must be indifferent as well.!? Both studies also derive restrictions
that ensure the uniqueness of a pair - of the husband and wife’s reservation wages.

In my model, when the husband is not working, the sharing rule no longer de-
pends on the husband’s transitory wage shocks, but still depends on his expected
wage and permanent wage shocks, as well as on all three of his wife’s wage com-
ponents. For example, when the husband receives a negative wage shock of either
$100 or $1, as long as both shocks drive his wage below the reservation wage, he
stops working. These two shocks are not separately identified and would have the
same effect on the sharing rule. Thus, the sharing rule does not depend on how

large the husband’s transitory wage shock is, it only depends on the fact that this

12Guppose not: if the wife is indifferent between working or not, but her participation yields
a positive gain for her spouse, then she will choose to participate, otherwise the decision is not
Pareto-optimal.
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shock drives him to stop working. When the husband is not working, his expected
wage is still assumed to be observable by the economist, as, in practical terms,
wages can generally be estimated by an auxiliary equation. Furthermore, as long
as the husband is not unemployed for the entire period, his permanent shocks from
other periods, while he is working, can also be observed.

Denote the sharing rule in the male non-participation set as ¢}* and denote

parameters with upper case:'?

Z]»XP = K0+K1(yit_Sit)+K2w£+K3EZL+K4(5£—|—K55Z?—|—K6I/£+K7Zli—|—K82’2i (13)

As Marshallian labor supply is a function of one’s wage rate and the sharing rule,

this also suggests that reduced-form labor supply switches as well:**

loghi; :AO + Al(yit - Sit) —+ Angt + Agw;? + A4(5£ + A5(5:? + A6VZ-J; —+ A7Zli =+ AgZQZ'
(14)

Define female labor supply as hﬁ;NP, when the male is working. Donni (2003) shows

the following continuity condition must hold:
hENY = b, + shiy (15)

(15) where s is a scalar that can be estimated. Along the male participation

frontier, the last term in (15) equals zero. Consequently, h{tNP = hlft,

which implies
that female labor supply is continuous. The sharing rule also follows a similar
continuity condition:

il =i+ qhly (16)

(16) This suggests that the sharing rule is also continuous along the participation
frontier. A Pareto-efficient decision implies that there is no discrete jump in the
amount of non-labor income that the wife receives when there is a discrete jump

in the husband’s participation. The relation between s and ¢ can be derived from

IBNotice that the sharing rule on the male non-participation set does not depend on the
husband’s transitory shocks, which means the coefficient on transitory shocks is zero.

1Since the sharing rule does not depend on the husband’s transitory shocks, female labor
supply, as a function of the wife’s wage plus the amount of non-labor income originating from
the sharing rule, also does not depend on the husband’s transitory shocks.
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equations (6), (11) and (12):
(17)

(17) Parameters K, which are the partial derivatives of the sharing rule on the
male non-participation set, can be identified via (18) and (19). Only the constant
K is not identified.

3.2 The unitary model

In previous sections, I derive restrictions that labor supply functions should satisfy
under the collective setting. The alternative household decision model, the uni-
tary model, assumes that the household is the primary decision unit, as opposed
to individuals themselves. Additionally, with this model, a household behaves like
an individual to maximize utility, which does not depend on prices such as wages
or non-labor income. Two restrictions are imposed on the unitary model: income
pooling restriction and Slustky restrictions. The income pooling restriction sug-
gests that household members pool income together, which fully insure themselves
against all shocks. The other restriction is the Slutsky symmetry of the substitu-
tion matrix and positive semi-definiteness of the substitution matrix. The unitary
model generates different testable restrictions from the collective model. As in the
previous setting, I also assume households make savings decisions in the first stage,
and the second stage involves only within-period consumption and labor supply

decisions.

‘max  U(1— R

m m
, max. it 1= Y, iy, Cif)
Rieshit CigoCit (18)

st o+t <wlhl +wlhT 4 yy — sy Vi

Labor supply functions can still be derived as in equation (9). Slusky symmetry

implies the following restriction:
bg = —dasg (19)

Another restriction for the unitary model comes from participation decisions. In
the collective model, when the husband does not work, his potential wage still

affects the sharing rule. It therefore affects labor supply as well. In the unitary
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model, this effect no longer exists. This implies that the effect of male potential

wage on female labor supply is zero, when the husband is not working:

A3 =0= a3+ sb3 =0 (20)

3.3 Further discussions of the model

Given the specifications of the model, it is worth discussing the restrictions it im-
poses. First, this model does not consider marriage or divorce decisions, while a
large adverse shock from one partner may lead to divorce. Thus, my estimation
uses the most committed families, which would overestimate individuals” willing-
ness to insure against spouse’s shocks in the population. Second, this model only
distinguishes shocks at different persistency levels, but does not distinguish shocks
from different causes, such as wage loss from injury or job transition. These, how-
ever, could have different impacts on labor supply.'> Third, this model implicitly
assumes agents can adjust labor supply freely. In reality, though, hours might
be constrained for a given job, and, since it takes time to find another job, the
labor-supply adjustments by switching jobs might not be reflected in the current
period. Therefore, empirical work might underestimate the effect of wage shocks
on labor supply. Fourth, I assume that there is no external insurance for wage
shocks. Hence I do not consider the interaction between social insurance programs
such as an unemployment benefit and intra-household insurance. Adding external
insurance will result in an adverse selection problem.'® Last but not least, one
implicit assumption is that couples have the same preference for risk, as husbands
and wives have the same utility functions. Preferences for risks, however, could be
a factor that influences couples’ willingness to insure. For instance, couples who
are more risk averse may be more likely to insure each other’s transitory shocks
to smooth consumption, or if a husband and wife have different preferences for
risk, they may respond to spousal shocks differently. Mazzocco (2004) considers
savings decisions and finds that household members transfer more to the agent

that is more risk averse.

15Coile (2003) studies how health shocks affect married couples’ labor supply decisions.

16There are some other studies that examine how external insurance affects labor supply.
Cullen and Gruber (2000) show that a generous unemployment benefit has a crowding out effect
on spousal labor supply.
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Notwithstanding these limitations, given the ability of the model to capture
the intra-household insurance from spouses’ joint labor supply decisions, together
with its tractability and flexibility, it is useful to analyze the link between income
volatility and household decisions. Above discussions also suggest some interesting

avenues for future research.

4 Data and empirical results

4.1 Data

This study uses the Survey of Income and Program Participation (SIPP) 2001
panel, a national representative longitudinal dataset in the U.S. For the study of
short-run labor supply response to wage changes, SIPP offers substantial advantage
over other panel datasets, such as PSID or the Health and Retirement Study
(HRS). First, SIPP interviews three times a year, while other datasets include

" Thus, SIPP provides high frequency labor supply

annual, or biennial, data.!
fluctuation.!® Another advantage of SIPP is that high frequency interviews also
yield better quality of wage information. With annual interviews, it is not possible
to obtain wage changes for jobs that last for less than a year. In PSID, if a
job change occurs some time during the year, then wages computed from annual
earnings and hours are the mixture of wages on the new and the old jobs. SIPP
directly reports hourly wage for hourly-wage employees. Further, I use wage data
purged of measurement error, as in Gottschalk (2005).! Under the assumption
that nominal wages adjust in discrete steps - while working for the same employer,
Gottschalk identifies the structural breaks in individual wage series and separates
the effect of measurement error from that of true changes in wages.

The SIPP 2001 panel consists of nine waves, from December 2000 to February
2003. The primary sample cuts in the estimation include married couples with
heads 20-59 years old, at some point in the panel. Excluded are households who

have children less than 18 years of age, because the model does not account for

"In addition, HRS only contains sample of older people.

18STPP also contains monthly data on wage and labor supply. But monthly data has the
well-documented seam bias problem (Gottschalk 2005). Respondents are more likely to report a
wage change between interviews instead of within an interview period.

19T thank Peter Gottschalk for generously providing SIPP wage data with his correction of
measurement error.
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home production or public consumption, which is likely to change with the number
of children. This yields a sample of 4,749 households with 41,622 observations. All
income variables are placed into January 2000 Consumer Price Index Research
Using Current Methods Series (CPI-U-RS) dollars.?

The dependent variable is the total number of hours of work in each wave.
The measure of wage is hourly wage rate, defined as the observed hourly wage for
hourly-wage employees, or, alternatively, as the total wage earnings divided by the
number of hours of work. Household non-labor income includes property income,
transfer income, and other income. Savings is constructed by taking the difference
between net wealth in period t and t-1.2! Information on net wealth is available
only in the 3rd, 6th and 9th wave of the SIPP 2001 panel. I use linear interpolation
to fill in for the remaining waves.?? This variable is treated as endogenous with
the measurement error reported in the empirical section.

The local sex ratio is computed using the 5% Public Use Microdata Sample
(IPUMS) from the 2000 census. It corresponds to the number of males of the same
age as the husband in each household divided by the number of males and females
of the same age, for each state and each one of the three racial groups (white,
black, others). This sex ratio represents the tightness of the local marriage market,
under the assumption that people married within their own racial group. I also
experimented with alternative definitions of sex ratio: the number of males divided
by the number of males and females of the same age group (20-24, 25-29, etc.). The
other distribution factor, divorce law index, considers four of the following features
of divorce legislation in each state: property division (community property =1),
mutual consent versus unilateral divorce (mutual consent =1), contribution to
education (=1), and non-monetary contribution (=1).?* These features are likely
to favor women. All four features did not change within states, during my sample
period. Table 2 presents summary statistics. There are some extreme values in
the sex ratio index, but there is less than 1% percent either below 0.38 or above

0.59, and all are due to minority groups in states with small populations, which is

20The deflator can be found at http://www.census.gov/hhes/www/income/income05 /cpiurs.html
21T acknowledge that savings constructed by this method includes active and passive savings,
as well as measurement error. In my model, only active savings is considered.
22The PSID data only contains wealth information every-other five years before 1996, and
biennially afterwards. HRS data only includes wealth information every-other year, also.
23From Family Law Quarterly, Winter 2000, Winter 2001, Winter 2002, Charts 4 and 5.
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still reasonable.

Panel E in Table 2 describes the joint participation status for husbands and
wives. In 54.5% of the total person-wave observations, both husbands and wives
work positive hours. Most empirical studies using a collective model restrict their
sample to these working couples only. There is 8.6% of the sample where neither
the husband, nor the wife, is working. In this case, the sharing rule is not identi-
fied, since there is no variation in labor supply from either partner. 25.7% of the
sample contains non-working wives with working husbands, and 10.9% of the sam-
ple contains non-working husbands with working wives. In this paper, I include
non-working husbands with working wives, in addition to working couples. By
focusing on the male participation frontier, I am also able to examine how wives
adjust their labor supply in response to their husbands’ unemployment, which is

similar to the “added worker effect”.?*

4.2 Estimates of permanent and transitory wage shocks

To study how wage shocks affect couples’ labor supply, it is crucial to obtain good
estimates of wage shocks. It is also important to distinguish between permanent
shocks and transitory shocks, as they are each likely to be determined by different
factors (change in skill prices versus job instability, for instance), and hence have
different impacts on household labor supply. Moffitt and Gottschalk (2008) specify
an error component model to estimate the variance of permanent and transitory
shocks of log male earnings. In their model, permanent shocks follow a random
walk with a loading factor, while transitory shocks follow an ARMA (1,1) process
with variances changed in each period. The estimation of this model matches with
the empirical evolutions of variances and covariances. Zhang (2008) estimates a
similar model using panel data in the U.S., West Germany and the U.K.. She finds
that estimation of this model matches with the panel data in all three countries.
In this section, I first apply Moffitt and Gottschalk’s (2008) method to estimate an

error component model, and I further identify the individual component of shocks

24The disadvantage of focusing on male participation instead of female, of course, is that
dropping more observations might cause larger selection bias. There is some evidence that the
selection bias is not likely to be a problem. For instance, as discussed in Chiappori, Fortin and
Lacroix (2002), Moroz (1987) could not reject the hypothesis of no selection bias in female labor
supply function, using PSID data.
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in each time period. The wage decomposition model is specified as follows:2

logwl, =W, + vl + v, j=fm (21)

In equation (2), we see @ft and VZ»];&, expected wages and transitory shocks respec-
tively. The product of fyg and ug makes up the permanent shocks in equation
(2), where %j is the loading factor, a time-varying aggregate component, and is a
time-invariant individual component.?® Loading factors represent aggregate skill
prices on human capital. The introduction of a loading factor on permanent wage
component implies that permanent inequality could also change over time, which
is consistent with a wide body of evidence that some of recent increase in wage
inequality is attributable to the increase of permanent factors. The loading factor
measures aggregate shocks. I distinguish the aggregate shocks between men and
women, so that couples can still insure each other against shocks.

I obtain @, from the predicted value of first-stage Mincer regressions for each
period. The dependent variable is log wage rate, and independent variables in-
clude age, age square, four education dummies (high school diploma, some college,
college degree, graduate school), and education dummies that interact with age,
all with time-varying coefficients. These education-time and age-time interactions
are excluded in equation (9), thus they serve as the exclusion restrictions for la-
bor supply equations. The intuition is that differences in the preferences and the
sharing rule, across education group, remain constant over time. The identifica-
tion of labor supply relies on the assumption that the returns to education have
changed over time, but such changes do not affect labor supply decisions. This
assumption is consistent with empirical studies on income inequality, such as the
increasing wage premium between college and high school degree (Katz and Autor
1999, among others).

Transitory shocks uft follow an ARMA(1,1) process. The error component

25This model is also estimated on the dimension of age effect, thus wage are also index with
age a. For the simplicity of notation, I drop the dimension on age.

26Moffitt and Gottschalk (2008) specify permanent shocks to follow a random Walk:u{a =
ui u_1 + wiq. In this paper, I drop the random walk because I need to further identify individual
shocks, while identification requires that uga be time invariant. I also estimate the model with a
random walk; it turns out that the variance of the random walk o, is very small, thus dropping
the random walk would not affect results much.
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model is specified as follows:
égt = %{Mg + pj’/z'j,t—l + zjt + 07 zj,tfl j=fm (22)

where éft are wage residuals from first-stage regressions. I estimate the parame-
ters in this error component model using minimum distance estimation.?” Then,
I identify the individual component of permanent and transitory shocks by re-
gressions for each individual. The identification comes from the assumption that
individual permanent component ug is time invariant, so it can be treated as a
fixed coefficient.

égat = Ng% + Vijat J=1rm (23)
(23) where % becomes an independent variable, and this regression produces the
estimated coefficient /lf Permanent shocks can be computed using the predicted
value from (23), and transitory shocks are simply the difference between wage
residuals and permanent shocks.

The estimated permanent and transitory shocks are shown in Table 3. Women
have larger standard deviations and larger ranges between minimum and max-
imum, in both permanent shocks and transitory shocks, than men do. This is
consistent with the stylized facts from Table 1, that women’s wages are more

volatile than men’s wages.

4.3 Estimates of couple’s labor supply functions and the

sharing rule

In this section, I estimate labor supply functions for husbands and wives jointly,
and recover unobserved sharing rules. The sharing rule divides total non-labor
income net of savings from the first stage. Savings are treated as endogenous with
the measurement error. The savings variable is instrumented using the housing
price index interacted with home ownership and birth cohort dummies.?® Control

variables include education dummies and a quadratic in age, for both partners.?’

2"Thanks to Peter Gottschalk and Robert Moffitt for kindly sharing their program for esti-
mating this error components model.

28Lise and Seitz (2007) use similar instruments. Housing price index quarterly data, by state,
can be found at http://www.otheo.gov/hpi_download.aspx.

29In the data, savings information is noisy. In the regression, I use only the middle 90%
observations, and predict for the entire sample.
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Table 4 shows estimates of savings regression. Predicted savings is used in the
labor supply functions. The mean and standard deviation of predicted savings are
shown in Table 2, Panel C.

The model in the theoretical section does not incorporate unobserved hetero-
geneity, since introducing unobserved heterogeneity with non-participation would
raise the issue of whether the model is identifiable from available data (Blun-
dell et al. 2007). Following existing studies using collective models with non-
participation, I specify labor supply functions with additives in the heterogeneity
terms. Estimation of household labor supply when both partners participate (equa-
tion 11) and female labor supply when the husband does not work (equation 17)

suggest a switching regression model:

loghz’;* =adxy + u{,; + (1= I(hl* > 0))s(b'z +ul}) (24)
loghl* = b'wy + ul}

where h?'(j = f,m) is a latent variable representing the desire to work. I(h7* > 0)
is an indicator for male participation. The same control variables are included
in both male and female labor supply functions: four education dummies and a
quadratic in age for both partners, race of head-of-household, and time dummies.
uf; and u} are unobserved preference shocks to leisure, and I allow them to be
correlated and follow a joint normal distribution. The male participation condition

is summarized as follows:

(25)

logh™ loghi?*  if loghiy* > 0
O . —
& =0 otherwise.

Equations (24) and (25) are estimated using Full Information Maximum Likelihood
(FIML). Likelihood function is given in Appendix B.

The above econometrics model allows me to derive the sharing rule when the
husband is not working. Theoretically, I can also jointly estimate a third shar-
ing rule where the wife is not working. However, in the empirical estimation, a

simultaneous regime-switching model generates a statistical coherency problem.
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Suppose I have the simultaneous regime-switching model as follows:

loghl = d'zy + ul, + (1 — I(R7* > 0))s(V'x + ul}) 26
loghfy* = bwy +ufy + (1 — I(hl) > 0))S(d'z + ul) 26)

Consider two cases: hl" > 0,h7* < 0 and hf} < 0,h7* > 0. When s < 0
and S < 0, both these two cases hold. In reality, however, these two situations
are mutually exclusive. Bloemen (2004) also discusses that, without any further
restrictions, the double-switching model may generate multiple outcomes for the
participation status of a husband and wife in a household. Imposing coherency
in such model is either quite complicated or greatly reduces the generality of the
model. Therefore, I only focus on one participation frontier, in which the husband

chooses whether or not to work.

4.3.1 Estimates of reduced-form supply functions

Table 5 presents FIML estimates of reduced-form female and male labor supply
functions.?® One’s wage shocks, either permanent or transitory, have a significant
negative effect on spousal labor supply, while permanent shocks have a larger
impact than transitory shocks. The elasticity of husbands’ permanent wage shocks
on wives’ labor supply is -0.165, while transitory wage shocks have an elasticity
of -0.04. A similar effect can be found in the estimation of male labor supply
functions: a 1% drop in the wife’s permanent wage shock increases male labor
supply by 0.194%, while the same drop in transitory shock increases male labor
supply by 0.126%. This provides some evidence that household members insure
each other by increasing labor supply in response to spousal adverse shocks, and
such an insurance effect is stronger for more persistent shocks. The estimate of
p is -0.058, which suggests couples’ unobserved shocks to leisure are negatively
correlated.

Unlike wage shocks, the expected wage has a positive effect on spousal labor
supply. A 1% increase in male expected wage tends to increase female labor supply

by 0.21%, while the same increase in female expected wage tends to increase male

30Tn this version of the paper, all inferences are approximate since in the calculation of the
standard errors in the final step I do not take into account the uncertainty added in previous
steps. In the future version I will bootstrap standard errors in the last stage taking the entire
estimation process into account.
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labor supply by 0.45%.

4.3.2 Recover structural parameters and interpretation of the results

To see whether these empirical results are consistent with the collective hypothesis,
I test the restrictions implied by the collective model and the alternative unitary
model. Testing restrictions for the collective model are presented in equations (11)
and (12). The Wald statistic from a joint test is 5.96 with a p-value of 0.31, which
indicates that the collective hypothesis cannot be rejected at the conventional level.
Testing the restrictions for the unitary model, equations (19) and (20), yields a
statistic of 10.34 and p-value of 0.006, which indicates that the unitary model
can be rejected at the 1% level. The collective model cannot be rejected, while
the unitary model can be rejected. These test statistics provide support for the
collective hypothesis.

From the estimation of reduced-form labor supply functions, I recover the Mar-
shallian labor supply of equation (5), up to an additive constant. Table 6 presents
female and male Marshallian labor supply estimates. The income effect is precisely
estimated for male labor supply, the negative sign suggests male leisure is a normal
good. Female income effect is also negative, but is not precisely estimated. Both
male and female own wage effects are significantly positive. The implied wage elas-
ticity is 0.528 for females and 1.460 for males. Both male and female Marshallian
labor supplies satisfy the Slusky condition of individual utility maximization.

Table 7 presents estimates of the two sharing rules: the first estimate is when
both partners work, the second is associated with when only the wife works but
the husband does not.3! Asymptotic standard errors are computed using the delta
method. Some of the parameters are not precisely estimated. From equation (10),
we can see that each parameter in the sharing rule relies on five parameters from
the reduced-form labor supply, and every sharing rule parameter depends on the
estimates of A = a1bg — bjag. Furthermore, even if each coefficient is estimated
precisely, A may still appear insignificant, especially when a,bg and bjag have the

same sign.

31 As discussed in Section 3.2.2, in the male non-participation set, male transitory wage shocks
are missing, thus the sharing rule ¢ does not depend on male transitory shocks. Permanent
wage shocks are also missing for those males who never work in the sample. For identifica-
tion purposes, the estimation only includes those who work at least two periods to identify the
permanent shocks.
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When both partners are working, a household makes a greater transfer to the
agent with the larger adverse shocks, and makes the largest transfer to the agent
with shocks that are permanent. The first set of estimates of the sharing rule in
Table 7, together with estimates of the Marshallian labor supply in Table 6, can
be interpreted as follows: when the wife’s hourly permanent wage goes down by
10%, her share of non-labor income from intra-household allocation increases by
$387, which means that the husband’s share of non-labor income decreases by the
same amount. Now, combined with the sharing rule estimates, the coefficient of
non-labor income on male log hours is -0.005, which suggests that a drop of $387
in the husband’s share of non-labor income will translate into an increase in his
labor supply of 1.9%. In short, a 10% permanent shock to the wife’s hourly wage
results in an increase of 1.9% in the husband’s labor supply. The estimates of the
sharing rule provide insights on how shocks affect intra-household allocation, and
the estimates of the Marshallian labor supply provide insights on how that intra-
household transfer translates into the changes in spousal labor supply. When the
shocks are transitory, the same shocks to the wife’s labor supply result in a drop
in the husband’s share of non-labor income of $250, which, in turn, increases his
labor supply by 1.25%. All these effects are precisely estimated. I also test whether
a wife’s permanent and transitory shocks have the same effect on intra-household
allocation. A p-value of 0.09 suggests that a wife’s permanent wage shocks have
a significantly larger impact on intra-household insurance than do transitory wage
shocks.

Now let us look at the reverse, that is, how husbands’ permanent and transitory
shocks affect wives’ labor supply through intra-household transfer. When there is
a 10% negative permanent shock to the husband’s wage, the wife’s labor supply
increases by 1.7%. Given the same transitory shocks to the husband’s wage, the
wife’s labor supply increases by 0.4%. Unfortunately, these effects are not precisely
estimated. Compared to previous results of male labor-supply response to female
wage shocks, here female labor supply responds less to male wage shocks. But it
is not clear whether this is due to the imprecise estimates of some parameters.

The increase of female expected wage or the decrease of male expected wage,
on the other hand, increases the proportion of household pooled income allocated
to the wife. This result is also found in the collective labor supply estimation in

Blundell et al. (2007). Their interpretation is that higher wage increases one’s
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bargaining power within the household, thus the individual could obtain more
resources from intra-household allocation. However, this effect is not precisely
determined.

The sharing rule for a working wife with a non-working husband is quite differ-
ent from the rule for working couples. This is partly due to the large value of the
estimate of  in equation (16). When the wife receives an adverse shock, no matter
whether it is permanent or transitory, her share of household non-labor income no
longer increases. The intuition behind this result is that now the husband is not
able to adjust his labor supply. Therefore, even if the wife has adverse shocks, the
husband cannot provide insurance through labor supply, thus she has to insure
against this shock by herself. The estimate of this sharing rule also indicates that
there is no evidence of the added worker effect. Added worker effects in my model
would suggest that when the husband becomes unemployed, the wife works more,
to compensate for his income loss, such as his permanent shocks. This is contrary
to what the sharing rule shows. However, the estimates of this sharing rule are not
significant, even at the 10% level, partly due to the insignificant estimates of g.
The coefficient estimate of non-labor income has a value of 1.23, which is outside
the usual range of between 0 and 1, as this represents a dollar increase of non-labor
income, i.e., how much of the increase goes to the wife.

The distribution factors do not have the expected sign on the sharing rule.
Increase in the local sex ratio (the relative scarcity of women) and changes in the
divorce law - in favor of women, should increase the female share of non-labor
income, but I find either no significant effect or the opposite sign. Alternative
measurements of sex ratio, such as compute ratio by dividing into four racial
groups instead of three, or measuring the number of men divided by the number
of men plus women within a 5- to 10- year age range, or measuring the number
of unmarried males over unmarried males and females, do not change the results
qualitatively. One possible explanation is, it maybe not the sex ratio at the current
period that affects intra-household allocation, instead, the sex ratio at the time
of marriage matters, since that is the time when they agree upon a sharing rule.
Unfortunately, it is difficult to back up the sex ratio at the time of marriage from
the available data. This unexpected sign for distribution factors is also found in
Hourriez (2005). He argues that such an effect may be a consequence of home

production. When the wife’s options outside marriage improve, she may want to
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negotiate both the share of non-labor income and a reduction in her housework.
This explanation is also compatible with results in Table 7. Increased scarcity of
women decreases the male share of non-labor income when the husband partici-
pates in the labor market, as couples may bargain over housework. The higher
bargaining power the husband has, the more he can negotiate to do less of the
housework; therefore he might increase his labor supply. When the husband does
not participate, such an effect of the sex ratio on the sharing rule is no longer
significant. This might be due to the fact that the husband devotes zero hours
on market work, and therefore his time on home production is almost fixed. As
a result, the wife does not need to negotiate over home production, but only on
intra-household allocation. This may be why I find a positive effect of distribution
factors on the sharing rule when the husband does not participate in the labor

market.

4.4 Comparison with baseline models that do not include
shocks

This paper introduces permanent and transitory wage shocks into the sharing rule
of the collective model. Here, I estimate the baseline model in the existing collective
literature, which does not distinguish between the deterministic component of wage
and its stochastic shocks. Table 8 displays sharing rule estimates that treat wage
as a single component, given everything else the same as in my main sample and
method. The effect of female wage on the sharing rule is significant and negative.
Chiappori, Fortin and Lacroix (2002) interpret this result as altruism. The male
mean wage effect is not significant. Two distribution factors now have the expected
positive sign, but are still not precisely estimated. Comparing this result with the
main results in Table 7, the effect of expected wage reverses the sign. This shows
the importance of distinguishing wage and wage shocks, and distinguishing between
shocks that are permanent and transitory.

Table 9 displays results that only consider the case when both partners are
working, which is the sample defined in Chiappori, Fortin and Lacroix (2002).
Again, female wage has a negative effect on the sharing rule; male wage effect
is not significant. Comparing the estimated coefficient of distribution factors in

Tables 8 and 9, the coefficient reverses sign. This also shows that incorporating
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non-participation into the sharing rule might be important.

4.5 Individual income volatility and intra-household allo-

cation

Previous sections examined how married couples adjust labor supplies in response
to each other’s wage shocks. Another question of interest is how they adjust labor
supplies in response to each other’s individual income volatility, which is measured
as the variances of the wage shocks for each individual. The analysis in this section
suggests that individual income volatility can be considered as a measurement of
price for intra-household insurance.3?

Table 10 displays estimates of sharing rules including individual variance of
wage shocks. Permanent shocks and transitory shocks still affect the sharing rule
in the same direction as in Table 7. The point estimates show that one’s higher
individual wage volatility results in a lower proportion of non-labor income allo-
cated to him or her. My interpretation is such individual income volatility can be
considered as a measure of price for insurance. Take female volatility as an exam-
ple, if her income is very volatile, she has extra gain from the marriage by getting
intra-household insurance against her volatile income, compared to insuring all by
herself if she remained single. A possible consequence is, she needs to compensate
her spouse by transferring some of her income as a price for such insurance. This is
reflected in the estimation of the sharing rule that she transfers more income to her
husband when her income is more volatile. This result, from another perspective,

provides evidence in support of intra-household insurance.

4.6 Robustness check and estimation for subgroups

I estimate the main model using several alternative specifications. I further restrict
the sample to include only those households with heads between 35 and 59 years
old, since this age range would typically be less likely to have children, or their
children would have already left home. The qualitative results do not change.

I also try to estimate the model using the sample of hourly workers only. This

32Note that, in Section 2, regarding stylized facts, income volatility is estimated using the
entire sample. Here, wage volatility is computed at the individual level. These are two different
notations and that is why I call the latter one “individual wage volatility”.
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eliminates the measurement error caused by imputed wage from earnings for those
who earned a salary on an annual basis. Unfortunately, the parameters are very
poorly estimated, mainly because of the very small sample size. In SIPP data, the
flag for imputed wage has many missing values, and when the sample is restricted
to both partners who are hourly workers, it only yields a pool of 886 households,
while the main sample contains 4,749 households. Overall, these specification
checks show that the main results are robust to various specifications and sample
cuts.

I also look at intra-household insurance for certain subgroups of the sample,
such as households with low wealth or low education. When households have
limited access to borrowing and cannot adjust savings to insure against income
shocks, household members may be more likely to adjust labor supply to smooth
consumption. Such liquidity constraints are difficult to measure and also have an
endogeneity problem. Therefore, I do not measure liquidity constraints directly,
but look at the subgroups that might have liquidity problems, to see how their
behavior differs from the main sample. Garcia-Escribano (2004) uses data from
PSID and finds that wives’ labor response to transitory shocks in husbands’ earn-
ings is larger for households with limited access to credit. Dynarski and Gruber
(1997) use data from the PSID and Consumer Expenditure Survey (CEX) and find
that the sample drawn from the PSID response of spousal labor supply is insignif-
icant. In the CEX sample, though, wives’ labor response is not significant for high
school dropouts, but it is significant, and an even larger effect, for higher-educated
groups, which seems to contradict the liquidity constraints theory.

Table 11 displays results of reduced-form labor supply estimation for households
whose net wealth in the third wave is less than the 50th percentile.>® Table 12
displays estimation results for the sharing rules. Reduced-form estimates show
that one’s permanent shocks have significant effect on spousal labor supply at the
1% level, while transitory shocks do not, even at the 10% level. This is different
from estimation over the entire sample, where both permanent and transitory
shocks have significant effect on spousal labor supply at the 1% level. In Table
12, parameters on sharing rules are poorly estimated, thus they could not be

compared with previous results using the entire sample. I also estimate this model

33T choose the third wave because this is the first wave where net wealth is observed instead
of interpolated.
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on households where the head-of-household’s educational level was a high school
diploma or below, or on households with a net wealth less than the 50th percentile
and who do not own a house or apartment. Results do not change qualitatively.
These empirical findings are not exactly consistent with the liquidity constraints
theory, but many factors could explain these results: People with lower wealth
or lower education may have a lower ability to find jobs or adjust their labor
supply quickly. This also explains why couples with lower wealth only respond to

permanent shocks, but not to transitory shocks.

5 A structural explanation to the stylized facts

According to the stylized facts presented in Section 2, household earnings volatility
is lower than individual earnings volatility for married couples, and household earn-
ings volatility for married couples, who might have an intra-household insurance
mechanism, are lower than that of singles who would not have an intra-household
insurance mechanism. To what extent do the results of my structural model pro-
vide explanations to these empirical facts? In this section I conduct the following
two exercises: First, I recalculate transitory variances of log household earnings
and log individual earnings, given the structural responses of labor supply to both
partner’s transitory shocks from the model. Second, I calculate the same variances
but without any structural response of intra-household insurance, and compare the
number with the first exercise. The difference explains what proportion of earnings
volatility is due to intra-household insurance.

The estimation results of my model provide partial derivatives of labor supply
with respect to wage shocks. To take these structural responses into account, I use
Taylor expansion to derive earnings as a function of partial derivatives with respect
to husbands” and wives’ wage shocks. Derivations are presented in Appendix C.
Then, I calculate the variance of such expansions for log household earnings and
individual earnings. From expressions in equations (36) and (37) in Appendix
C, the variances depend on parameters in the sharing rule and Marshallian labor
supply functions, estimates of transitory wage shocks, and observed labor supply. I
plug estimated parameters, transitory shocks and labor supply into (36) and (37).
Table 13 presents estimated earnings volatility. Log earnings volatility for married

men is 0.266, which is higher than married couples’ household earnings volatility,
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at 0.135. Log earnings volatility for married women is 0.134, almost the same
as that of household earnings volatility. Therefore, household earnings volatility
is much lower than the average of the individual earnings volatility. This lower
household earnings volatility is consistent with the stylized facts presented at the
beginning of this paper.3*

In the second exercise, I compute transitory variance in log individual or house-
hold earnings without intra-household insurance and compare this with the pre-
vious results. Without intra-household insurance, wage shocks no longer affect
intra-household allocation. Therefore, the term kg, k7 becomes zero. Now the log
individual earnings volatility is recalculated as 0.294 for married men and 0.140 for
married women, while married couples’ log household earnings volatility becomes
0.141. Compared to the previous results with insurance, this suggests that intra-
household insurance to transitory shocks reduces household earnings volatility by
4.3%. It also reduces individual earnings volatility by 9.5% for married men and
4.3% for married women. These numbers may seem to be small, but given the fact
that the earnings volatility is mainly caused by fluctuations in wages, such intra-
household insurance already plays a significant role in explaining the remaining
earnings fluctuations. Both these exercises confirm that the model developed in
this paper provides empirical evidence that is consistent with the stylized facts:
household earnings volatility is lower than individual earnings volatility, and earn-
ings volatility for those who have intra-household insurance mechanism are lower

for those who do not.

6 Conclusion

The literature on insurance for income shocks has either focused on consumption
smoothing via savings decisions, or focused on one-sided labor supply response.
The aim of this paper has been to evaluate the link between income volatility and

household labor supply decisions, by examining the degree of intra-household in-

34The magnitude differs though. One difference is stylized facts in Table 1 includes all couples,
with and without children, while my estimation focus on the sample of couples without children.
Another reason for this difference is that in this exercise as well as in the model, I assume all
wage shocks are exogenous. The stylized facts from empirical data, however, also capture the
possibility that individual’s wage shock is a response to a spousal adverse wage shock. For
instance, the wife may switch to a job with a higher wage in response to her husband’s adverse
wage shock, in which case we observe the wife has a positive wage shock.

32



surance with respect to each other’s wage shocks. I develop an intra-household
insurance model based on collective models, where wages are stochastic, and
the intra-household allocation depends on both permanent and transitory wage
shocks. T first estimate permanent and transitory wage shocks for each individ-
ual, then estimate couples’ labor supplies, using the SIPP 2001 panel, and recover
the unobserved intra-household allocation mechanism. Estimation results provide
some evidence of household insurance via labor supply: married couples make
joint labor-supply decisions to insure against both permanent and transitory wage
shocks, while labor response is larger when shocks are permanent. Such household
insurance disappears when the husband becomes unemployed and can no longer
adjust his labor supply. The negative effect of individual income volatility on
intra-household allocation can be considered as a price for insurance. This paper
also contributes to empirical studies using collective models, by examining high-
frequency data in the U.S. and expand the scope of the sharing rule to act as a
function of wage shocks, both permanent and transitory. The comparison with
existing static collective models shows the importance of stochastic wage com-
ponents and, therefore, the importance of developing formal dynamic collective
models with labor supply - both on extensive and intensive margin. Furthermore,
this model also has aggregate implications on individual and household earnings
volatility. The estimation of this model provides a structural explanation for the
stylized facts that household earnings volatility is lower than individual earnings
volatility, and how such intra-household insurance mechanism reduces household

earnings volatility and individual earnings volatility.
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Appendix

A Proof of existence of Pareto weight

Browning, Chiappori and Lewbel (2007) prove a dual representation of the house-
hold problem. From their Proposition 1, there exists a shadow price vector and
a scalar valued sharing rule to solve the household problem in equation (2). By
Proposition 2, given the shadow price vector and the sharing rule, there exists a
Pareto weight which can be written as a function of indirect utility functions and
the sharing rule. Let v/ and v™ denote indirect utility functions for the husband
and wife. By Roy’s identity:
Ol (wh, oh) /0wy _p  Ov™(wi, ) /0w

vl (wh, ¢l) 00l 1 Qv (wi, o) o T

First, from the Mashallian labor supply functions in equation (5), the differen-

tial equations above can be integrated out to obtain the following indirect utilities:

e—a2¢ift (wl!;)m—l—l

’Uf(’LUg;, bet) =

(6%)) a1 + 1
m m m it
v (wit7¢it) = 62 + ﬁl‘i‘l

By Proposition 2 in Browning, Chiappori and Lewbel (2007), the above indirect
utility functions imply the following Pareto weight:

_8/Um(w;?7 Zﬁb)/agbzt _ 6752@5% _ 6(02+52)¢it*ﬂ2(ynfsu) (29>
ovf (w)y, ¢) /06 29l

it =
Substituting ¢;; with equation (6) we get:

iy = 02 B2l (ko (k1 = 1) (yie—sie)+ka®], +hswWip +kadly+ks 07 +hov)y+hrvip +hsz1ithoz2i] (30)
(2
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B Derivation of likelihood function

First, assume preference shocks u{t and u]} in labor supply functions follow a joint

normal distribution with zero mean and the following covariance matrix:

UJ% POOm
pofom O

The log-likelihood function takes the form:

L= logLi(hf, h) + > logLi(h) (31)

ieP 1ENP

Likelihood function, when both partners are working, follows a joint normal dis-

tribution: ;
1 Uy ugy

Li(hj,, hiy) = p) (32)

OfOm Of O
where ¢ is standard normal distribution function. The likelihood function in the

male non-participation set NP is different. First, the covariance matrix becomes:

2

0} + 25p0 (0 + S°07,  POfOm + SO0,
PO fOm + so2, fopell

Denote the first element in the above matrix as o,. The correlation parameter in

this covariance matrix becomes:

- pPOf+ SO,
Oy

(33)

Let v; = r;’—:Lug? + 0,V 1 — r2w;, where wy; is standard normal and independent of
ul}. The likelihood in NP becomes:

oo O_msp Om O'U\/l—’f’2(p( 0'1)\/1—7'2

which can be simplified as:

Jour  (34)

/‘blz‘/"m 1 (um) 1 hf—a’x—sb’m—rg—;um

1 Wi —dx—sbz —g/—QC - r—hf_“:f_*s”/x
Li = —l JB(—== o) (35)
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where ® stands for the cumulative distribution function of standard normal distri-

bution.

C Derivations of log earnings as function of both

partners’ wage shocks

To write earnings as a function of the partial response to both partners’ wage
shocks, I use Taylor expansions. Based on the specification of the sharing rule in
this model, the higher order derivatives of labor supply respect to wage shocks all

become zero. First I present the first order Taylor expansion for log male earnings.

log(h™e™) = f(loge™, loge’) = log(hi"er) + alglgL(logem — logey')
oge™
dlogh™e™ f f (36)
W(ZOQE —ZOQEO)

where €™ and ¢/ are transitory shocks to male and female wage, respectively. loge™
is equivalent to ™ in my model (equation 21), as the wage decomposition is based
on log hourly wage rate. Take the variance of this log earnings, the constant terms

drops out:

var(logh™e™) = var(By — Bokz + 1)loge™ — B2kgloge’)

(37)
= var[(By — Bokr + D™ — (2ke17]

Similarly, variance of log household earnings with first order Taylor expansion can

be derived as follows:

1
hmem + hief
+ (=h™e™ Boke + h el (1 + oy + agke)loge }

1 . N
hmegjp(ym> + hfemp(yf) (h exp(y )(ﬁl — Bok7 + 1)

+ Wl exp(v!)anks ) v™ + (=h™exp(Vv™) Boke + hf exp(v’)
(1 + aq + OleG)Vf}

var(log(h™e™ + b)) = var{ (R™e™(By — Bokr + 1) + W' el ankr)loge™

= var{

(38)
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Figure 1: Transitory variances of log household earnings, log male earnings and log
female earnings in the U.S., married households from PSID 1982-2002. Adapted

from Figure 6 in Zhang (2008)
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Table 1: Comparison of transitory variances for married and single agents

Variance in Transitory Component
Log Household Earnings Log Household Income

Single Males 0.174 0.152
Single Females 0.180 0.158
Married Couples 0.092 0.085
Singles (random match) 0.141 0.135
Log Wage Rate Log Farnings Log Hours
Single Males 0.044 0.174 0.036
Single Females 0.047 0.180 0.040
Married Males 0.058 0.169 0.041
Married Females 0.074 0.224 0.065

N i
Note: Transitory variances are calculated as: var(e;) = %Zﬁg(yit_gf
i i

41



Table 2: Descriptive statistics

Standard
Mean Deviation Minimum Maximum

A. Women
Hours of work 411.1 344.9 0 2,358
Hourly wage 12.4 13.66 0.0001 705.7
Age 38.8 9.37 20 59
Schooling 18.5 5.91 1 26
White 0.87 0.33 0 1

B. Men
Hours of work 613.3 350.2 0 2,592
Hourly wage 18.3 15.05 0.003 401.8
Age 40.9 9.36 20 59
Schooling 18.7 5.95 1 26
White 0.88 0.33 0 1

C. Household Characteristics
Nonlabor income 1,154.4 3,004.5 0 90,967
Savings (predicted) 6,227.7 5810.2 -46,788 116,815
Own living quarters 0.79 0.4 0 1

D. Marriage Market
Sex ratio 0.498 0.021 0.227 0.813
Divorce index 2.410323  0.718819 1 4

E. Participation Status

Wife works Wife not working

Husband works 54.5% 25.7%
Husband not working 10.9% 8.6%

Table 3: Summary of log wage decomposition

Standard

Mean Deviation

Female Expected Wage (/) 2.17 0.368
Male Expected Wage (w}}) 2.67 0.297
Female Permanent Shocks (67) -0.0002 0.815
Male Permanent Shocks (6]})  -0.0008 0.660
Female Transitory Shocks () 0.0002 0.253
Male Transitory Shocks (v]}") 0.0001 0.231

Minimum Maximum

0.82
1.73
-10.57
-8.60
-8.26
-6.09

2.80
3.23
3.14
3.03
7.27
3.59
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Table 4: Estimates from savings equation

Coeflicient Standard Error

House_price 13.40%** 1.421
Birth_cohort 1950 2,476.1%* 1,034.4
Birth_cohort 1960 2,569.8* 1,504.1
Birth_cohort 1970 -136.76 1801.0
White 897.4* 510.1
Age of husband -396.2** 339.23
Age square of husband 4.273 4.146
Age of wife 397.61* 222.61
Age square of wife -4.258 2.751

Note: (1)***significant at 1%; **significant at 5%; *significant at 10%. (2)Other variables: age
and four education dummies for both partners and time dummies.

Table 5: Reduced-form labor supply functions

Female Labor Supply Male Labor Supply

Coef Std Err Coef Std Err
Non-labor income net of savings -0.00018 0.0001  -0.0047*** 0.00036
Female expected wage 0.366%** 0.067 0.281 0.184
Male expected wage 0.209 0.144 1.095%4* 0.398
Female permanent shocks 0.308*** 0.006 -0.194%%*  0.017
Male permanent shocks -0.165%** 0.007 1.287#%* 0.016
Female transitory shocks 0.081##* 0.014 -0.126***  0.039
Male transitory shocks -0.040** 0.016 0.7017%%* 0.043
Local sex ratio 0.241** 0.111 -0.419 0.306
Divorce law index 0.006 0.005 -0.049%+* 0.013
Joint parameters
S 0.714%%* 0.045
p -0.058%** 0.009

Note: ***significant at 1%; **significant at 5%; *significant at 10%.
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Table 6: Marshallian labor supply functions

Female Labor Supply Male Labor Supply

logw!, 0.528%** logw?y 1.460%**
(0.183) (0.572)

b -0.0029 Uit — St — b -0.005%*
(0.0023) (0.0005)

Note: ***significant at 1%; **significant at 5%; *significant at 10%.

Table 7: Estimates of the sharing rules

Both partners work Wife works, husband not

Coet Std Err  Coef Std Err
Non-labor income (y;; — si) 0.061 0.064 1.228 0.968
Female expected wage () 55.92 37.30 -13.59  58.27
Male expected wage (w}}) -72.57 76.02 -343.77  292.19
Female permanent shocks (6) -38.69%%*  4.882 9.40 39.89
Male permanent shocks (0)  57.22 45.31 -261.51 207.85
Female transitory shocks ()  -25.03%%* 8.04 6.082  25.88
Male transitory shocks (V) 13.95 12.32 - -
Local sex ratio -83.52% 57.91 20.29  98.82
Divorce law index -2.03 2.27 10.01 8.89
g ] - 247.6  196.51

Note: ***significant at 1%; **significant at 5%; *significant at 10%. Asymptotic standard errors
are computed using delta method.

Table 8: Baseline sharing rules that do not distinguish wage and shocks

Both partners work Husband works, wife does not

Coef Std Err  Coef Std Err
Non-labor income -0.007 0.27 -0.012 0.031
Female wage -57.13**%F  10.69 -28 8% 9.13
Male wage -29.20 97.82 AT 98.37
Local sex ratio 52.73 171.3 86.27 169.8
Divorce law index 0.906 3.12 1.48 3.28
q - - 107.9%** 12.26

Note: ***significant at 1%; **significant at 5%; *significant at 10%. Asymptotic standard errors
are computed using delta method.
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Table 9: Baseline sharing rules that do not distinguish wage and shocks and exclude
non-participation

Coef Std err
Non-labor income 0.091 0.206
Female wage -18.11%%% 4,826
Male wage 9.44 21.21
Local sex ratio -17.52 38.14
Divorce law index -0.54 1.26

Note: ***significant at 1%; **significant at 5%; *significant at 10%. Asymptotic standard errors
are computed using delta method.

Table 10: Estimates of the sharing rules, including individual income volatility

Both partner works Husband works, wife not

Coef Std Err  Coef Std Err

Non-labor income net of savings 0.140** 0.056 0.929%%F  0.229
Female expected wage 240.34** 102.95  19.73 64.78
Male expected wage -120.86 104.71  -580.88**  265.45
Female permanent shocks -100.60***  14.726  -8.25 7226
Male permanent shocks 115.10%%*  30.83 -530.78***  146.14
Female transitory shocks -58.79***  21.74 -4.82 15.92
Male transitory shocks 25.56%* 12.52 - -
Female wage volatility -41.67%F% 1048 -3.419 10.33
Male wage volatility 29.60***  11.40 -86.52***  29.89
local sex ratio -151.87* 85.73 31.96 165.13
divorce law index -3.97 3.41 16.13* 8.344
q - - -478.20%**  130.32

Note: ***significant at 1%; **significant at 5%; *significant at 10%. Asymptotic standard errors
are computed using delta method.
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Table 11: Reduced-form labor supply function estimation for households with low

wealth

Female Labor Supply

Male Labor Supply

Coef Std Err Coef Std Err
Nonlabor income net of savings -0.0002 0.0002 -0.004***  0.0005
Female expected wage 0.979%%%  0.214 0.352 0.564
Male expected wage 0.457 0.432 3.507FFF  1.134
Female permanent shock 0.309***  0.017 -0.292%F*  (.044
Male permanent shock -0.097F**  0.024 1.356%*FF  0.045
Female transitory shock 0.188***  0.042 -0.133 0.111
Male transitory shock -0.029 0.042 0.968***  0.109
Local sex ratio -0.424 0.268 -0.305 0.709
Divorce law index -0.005 0.014 -0.094**F*  0.365

Note: ***significant at 1%; **significant at 5%; *significant at 10%

Table 12: Estimates of the sharing rules for households with low wealth

Both partners work

Wife works, husband not

Coef Std Err Coef Std Err
Non-labor income net of savings -0.633 3.072 -0.693 3.300
Female expected wage 1627.2 5,418.58 1,686.42 5,683.19
Male expected wage 1523.4 7,190.29 2/128.81 10020
Female permanent shock -1349.9 3,929.30 -1,399.03 4131.93
Male permanent shock -322.60 1,493.23 -94.42 655.92
Female transitory shock -616.51 1,856.5  638.92- 1,952.42
Male transitory shock -98.30 474.72 - -
Local sex ratio -1,412.57 6,340.39 -1,463.95 6,766.21
Divorce law index -18.14 94.85 -34.02 167.54

4q

168.32 873.60

Note: ***significant at 1%; **significant at 5%; *significant at 10%. Asymptotic standard errors

are computed using delta method.
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Table 13: Estimated transitory variances with and without insurance

log male earnings log female earnings log household earnings

With insurance 0.266 0.134 0.135
Without insurance 0.294 0.140 0.141
Percentage change 9.5 4.3 4.3
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