
MPRA
Munich Personal RePEc Archive

International Remittances and
Intra-Household Risk-Sharing

Mota, Jose

University of Nebraska at Omaha

30 October 2025

Online at https://mpra.ub.uni-muenchen.de/126670/
MPRA Paper No. 126670, posted 11 Dec 2025 10:02 UTC

http://mpra.ub.uni-muenchen.de/
https://mpra.ub.uni-muenchen.de/126670/


International Remittances and Intra-Household
Risk-Sharing*

Jose Mota†

October 30, 2025

Abstract

A large body of research has established the empirical and quantitative importance of in-
ternational remittances as an insurance mechanism against income shocks in developing coun-
tries. However, households have additional self-insurance mechanisms, including precaution-
ary savings, labor supply adjustments, and multiple earners. This paper develops a model with
heterogeneous two-member households and endogenous international remittances to study
the relationship between remittances from overseas workers and other self-insurance mecha-
nisms. I calibrate the model with data from the Dominican Republic, and then use the model
to decompose the relative importance of the self-insurance mechanisms used by non-migrant
households and households with overseas workers. I find that the response of household
behavior (remittances, labor supply, and savings) differs greatly depending on whether the
household is a migrant or non-migrant household and on whether the shock hits the over-
seas worker (usually male) or the left-behind family member (usually female). Allowing for
correlated wage shocks within non-migrant households further highlights the insurance ben-
efits of migration by reducing joint exposure to local shocks and altering the composition of
self-insurance mechanisms.
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1 Introduction

International remittances (hereafter, remittances) are a crucial source of income for many house-

holds in low- and middle-income countries (LMICs), accounting for more than 5% of Gross Do-

mestic Product (GDP) in 55 countries in 2015.1 In addition, a large share of households receives

remittances; for example, in the Dominican Republic (hereafter, DR), around 15% of households

received remittances between 2016 and 2018.2 In the home country, remittances raise household

income levels and provide consumption insurance against income shocks. That is, overseas work-

ers tend to send more remittances when their relatives back home experience adverse income

shocks.3 This insurance role is particularly important for households in LMICs, which face high

income volatility and have limited access to credit.4

The existing literature on the insurance role of remittances has focused on quantifying their

value as a source of consumption smoothing. However, the relationship between remittances

and other mechanisms of intra-household self-insurance—such as precautionary savings, labor-

supply adjustments by each member, and the presence of multiple earners—has not been studied.

Understanding this interaction is crucial because these mechanisms are closely tied to key house-

hold decisions, including work effort and saving behavior. In addition, household members may

face correlated shocks—for instance, local employment or sectoral downturns—that jointly affect

both earners. In contrast, households with overseas workers are less exposed to such correlated

risks because their income sources are diversified across locations, which in turn may lead them

to rely on a different mix of insurance mechanisms. A better understanding of the relationship

between remittances and the composition of intra-household insurance mechanisms is therefore

essential for assessing the broader implications of remittances for labor markets and the design of

social insurance policies.

This paper develops a heterogeneous-household model to study the insurance role of remit-

tances against within-household shocks and the relationship between remittances and other intra-

household self-insurance mechanisms. Households decide on the labor choices of each member,

how much to adjust these choices in response to shocks, precautionary savings, and how savings
1Based on data from the World Development Indicators WDI (2015). Across a sample of 180 countries, remittances

represented 2.25% of GDP on average.
2Based on data from BCRD (2014) for the period 2016–2018. This is a panel dataset described in section 3.1.
3This negative relationship is robust to both micro and macro data. The literature review section provides further

details on the studies documenting this result.
4For example, the average coefficient of variation of household labor income in the DR is about 9 percentage points

higher than the U.S. average of 38% (among working individuals). See Appendix D for details.
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respond to shocks. In the model, all the mechanisms are endogenous outcomes of joint house-

hold decision-making. The main shocks are idiosyncratic wage shocks to each member in an

incomplete market setting. The model is calibrated to household-level panel data from the DR in

2016-2018. The main comparisons involve households with overseas workers and non-migrant

households. The calibrated model implies that households with overseas workers are better in-

sured than non-migrant households. I then decompose the relative importance of the different

intra-household self-insurance mechanisms and document substantial differences across house-

hold types.

The heterogeneous-household model represents an emerging-market economy with two types

of households, each with two members. In non-migrant households, both household members

live in the home economy, an emerging economy with a relatively large stock of overseas work-

ers. In households with an overseas worker, one member lives in the home economy, while the

other lives in a foreign country and earns a higher average wage. The fundamental sources of

risk are idiosyncratic wage shocks to each household member in an incomplete-market economy.

Both types of households have access to the same mechanisms for intra-household risk-sharing:

precautionary savings, labor-supply adjustments by each member in response to shocks, and the

presence of multiple earners. Increases in remittances can help to smooth consumption in re-

sponse to negative income shocks to the family member back home. Moreover, the income effect

of higher overseas wages can influence the labor supply decisions of household members and, in

turn, the composition of intra-household insurance mechanisms.

The calibration and model assumptions are guided by a household-level panel dataset from

the Dominican Republic (DR), a developing country that provides an ideal setting for studying re-

mittance behavior. Remittances have accounted for more than 6.5 percent of GDP each year since

2000; about 13 percent of Dominicans lived abroad in 2015, and the DR was the eighth-largest

source country of immigrants to the United States in 2017.5 The panel dataset contains detailed

information on earnings for each household member in the DR over time, including remittances

received. The data show that remittances are a crucial source of income for recipient households:

on average, remittances are twice as large as the labor income of recipient females. In terms of

average hours worked, both members of non-migrant households work more hours than the cor-

responding members in households with a migrant.

5See: https://worldpopulationreview.com/country-rankings/us-immigration-by-country, INMRD (2017), and
World Bank DataBank.
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I calibrate the model to be consistent with the levels and volatility of hours worked across

household types and genders, ratios of relative earnings between them, and the share of females

not working. Both household types consist of male–female married couples—the most predomi-

nant case in the DR. I also assume that overseas workers are males and that remittance recipients

are females.6 The gender distinction is important for calibration because differences in earnings

and labor participation between males and females shape labor supply responses and the insur-

ance role of each member in both household types. The calibration targets for overseas workers are

chosen to match data for males born in the DR who work in the United States. The panel struc-

ture of the dataset allows estimation of both the persistence and volatility of the wage process.

Although the dataset lacks direct information on consumption, Heathcote et al. (2014) show that

individual labor supply data are highly informative for identifying insurance against idiosyncratic

shocks. Accordingly, the model integrates evidence on risk sharing from data on hours worked,

wages, and remittances in a theoretically consistent manner.

I use simulated data from the model to study the insurance role of remittances. The main

comparisons involve households with overseas workers and non-migrant households. In the sim-

ulated data, wage shocks are exogenous, and households smooth consumption using the mech-

anisms described above. The results indicate that households with overseas workers are better

insured against shocks to both members than non-migrant households, with an uncertainty re-

duction equivalent to a 1.8% increase in lifetime consumption.7

I then measure household consumption insurance to wage shocks as the proportion of a shock

not transmitted to consumption. The results show that households with migrants are better in-

sured against female shocks in the home economy than non-migrant households, consistent with

the findings of Yang and Choi (2007). Quantitatively, only 3.5% of female wage shocks are trans-

mitted to household consumption in households with overseas workers—about one quarter of the

14.4% transmission in non-migrant households. In contrast, non-migrant households are better

insured against male shocks than households with migrants. Naturally, households that receive

remittances remain exposed to shocks abroad, which affect their main earner.

To better understand the relative importance of the different sources of consumption insurance

6This assumption is supported by data from the DR, which show that most remittances are sent by males and
received by females.

7This gain is meaningful but modest compared with level differences in consumption, which correspond to a 72.3%
increase in lifetime consumption. These estimates represent an upper bound since the model does not include migration
or family separation costs.
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used by households with or without access to remittances, I implement the insurance decomposi-

tion proposed by Wu and Krueger (2021). Specifically, I decompose the household consumption

insurance from a member’s wage shock into precautionary savings, labor-supply response of each

member, and the contribution of the spouse’s earnings to total household income. The decompo-

sition captures how a wage shock affects the household budget constraint, incorporating both the

direct impact of the shock and the endogenous adjustments in labor supply and savings that miti-

gate its effect on consumption. The sensitivities of these endogenous decisions to wage shocks are

estimated by OLS using simulated data. Although remittances do not appear explicitly in the de-

composition, the presence of an overseas worker—who earns higher wages and potentially faces

less correlated within-household shocks—shapes the overall balance of intra-household insurance

mechanisms. The analysis therefore focuses on comparing how these mechanisms operate across

the two household types.

I find key differences in the relative importance of insurance mechanisms across the two house-

hold types. In response to female wage shocks, male work is the main source of insurance for both

groups. This result is driven by the gender wage gap, which leads to a larger share of male earn-

ings in total household income. Intuitively, when females work few hours at relatively low wages,

even a severe wage shock has a limited effect on total household earnings—and thus on consump-

tion. However, following a negative female wage shock, women with husbands working abroad

reduce their labor supply more than those in non-migrant households. Adjustments in savings ac-

count for 41.2% of insurance against female shocks in non-migrant households—more than three

times the 12.1% provided by savings in households with overseas workers.

Shocks to overseas workers (males) are mainly smoothed through savings, with little need for

female labor-supply adjustments. Savings insure 167.3% of shocks in households with overseas

workers,8 compared with 67.3% in non-migrant households. Because the average share of male la-

bor income is higher in households with overseas workers than in non-migrant households (95.2%

vs. 73.3%), the former have stronger incentives to accumulate precautionary savings against male

shocks. Conversely, the higher average share of female labor income in non-migrant households

provides substantial insurance against male shocks—60.8%—through the income composition

channel. This mechanism is less relevant for households with overseas workers, where it con-
8The Saving insurance exceeding 100% reflects the fact that this channel offsets not only the initial wage shock but

also the additional decline in male labor supply that follows the shock—an endogenous response that amplifies the
income loss.
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tributes only 9.2% of insurance.

To summarize, both household types are well insured against female shocks, largely due to

women’s small share in household earnings. In contrast, households with overseas workers are

less insured against male shocks than non-migrant households, primarily because of the domi-

nant role of the overseas worker’s income. The former rely mainly on savings adjustments, while

the latter depend more on female labor responses. When within-household shocks to males are al-

lowed to be correlated, savings become even more important, and total consumption insurance for

non-migrant households declines slightly—narrowing the difference between the two household

types and underscoring the diversification benefits of migration.

Related Literature The literature studying the insurance role of international remittances has

two main strands, largely differentiated by methodology.9 The macroeconomic strand primarily

employs quantitative dynamic stochastic general equilibrium (DSGE) models, while the empir-

ical strand relies on microdata-based estimates. Both strands consistently find that remittances

provide insurance against income shocks.

My paper contributes to the macroeconomic literature that studies remittances using dynamic

general equilibrium models. Previous work in this area focuses primarily on aggregate risk, show-

ing that the countercyclicality of remittances stabilizes consumption at the country level—see,

among others, Chami et al. (2006), Acosta et al. (2009), Mandelman and Zlate (2012), Mandelman

(2013), and Finkelstein Shapiro and Mandelman (2016). These studies emphasize that remittances

rise during downturns in the home economy, cushioning aggregate consumption, and have also

linked remittances to migration dynamics (Mandelman and Zlate, 2012) and entrepreneurship

(Finkelstein Shapiro and Mandelman, 2016). However, they rely on representative-agent frame-

works that abstract from household heterogeneity and idiosyncratic risk. Yet, idiosyncratic shocks

are frequent, persistent, and empirically large—especially in developing economies, where house-

holds face high income volatility and limited access to formal insurance or credit markets (see, e.g.,

Blundell et al. (2008); Heathcote et al. (2014)). Representative-agent models smooth away within-

group disparities and underestimate the welfare costs of idiosyncratic risk. In contrast, my paper

focuses on risk and insurance at the household level, introducing a model where members face

idiosyncratic shocks and smooth consumption through precautionary savings and labor-supply

adjustments. While I abstract from aggregate fluctuations, the framework isolates the mechanisms

9The theoretical and empirical literature on international remittances is broad, see Yang (2011) and Rapoport and
Docquier (2006) for a comprehensive literature review on the motivations and effects of migrant remittances.
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through which remittances insure idiosyncratic shocks within households.

To my knowledge, only Cespedes (2011) and the present paper use heterogeneous-household

models with idiosyncratic risk to study remittance-related issues. His paper studies the relation-

ship between remittances and brain drain in a model with migration. In contrast, my paper ab-

stracts from migration decisions and focuses instead on the insurance role of remittances and their

interaction with other intra-household insurance mechanisms under endogenous labor supply. In

particular, I highlight how the labor-supply choices of each household member serve as key ad-

justment margins that shape the degree of consumption smoothing and the overall effectiveness

of remittances as a form of insurance.

My paper also relates to the literature that studies intra-household insurance mechanisms us-

ing two-member household models that allow for female labor participation and labor-supply

responses to shocks. I follow Wu and Krueger (2021) closely to decompose total household in-

surance for both non-migrant households and households with overseas workers. Other related

studies include Attanasio et al. (2005) and Ortigueira and Siassi (2013), who examine how within-

household labor adjustments and savings jointly shape consumption smoothing.

There is an extensive empirical literature that studies the importance of remittances for house-

hold insurance against income shocks. A negative relation between remittances and income

shocks suggests that remittances provide insurance, mitigating the effect of adverse income shocks

in the recipient country. Using rainfall variation in the Philippines as an exogenous source of in-

come shocks, Yang and Choi (2007) find that remittance inflows from overseas replace roughly

60 percent of declines in household income. Lucas and Stark (1985) similarly find that emigrants

remit more when their families back home experience unexpected income declines. Using alterna-

tive approaches, Amuedo-Dorantes and Pozo (2006) and Stark and Lucas (1988) also provide evi-

dence that remittances serve as a key insurance mechanism for households with overseas workers.

Agarwal and Horowitz (2002), however, argue that altruism—not only insurance motives—plays

a central role in explaining remittance behavior. Finally, Yang (2008) exploits exogenous exchange-

rate shocks and finds that positive income shocks to migrants promote entrepreneurship among

recipient households, offering an alternative margin of self-insurance against local labor-market

risk. In line with this empirical evidence, my model also shows that remittances provide substan-

tial insurance against household-level shocks in the origin economy. However, my quantitative

framework extends beyond the empirical results by quantifying the relative importance of the dif-
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ferent household decisions and intra-household mechanisms that jointly determine the insurance

value of remittances.

At the macro-level, the empirical literature studies the insurance role of remittances exploiting

variations across countries and over time, based on estimations of the sensitivity of remittances

to aggregate income shocks. Khatry (2017) uses a panel of 102 developing countries and finds

that remittances act as aggregate income stabilizers, with an income elasticity of –0.33. Bettin

et al. (2015) and Frankel (2011) also document that remittances are countercyclical with respect to

income in migrants’ countries of origin.

The rest of this paper is organized as follows. Section 2 develops the heterogeneous agents

model with remittances. Section 3 presents the data and calibration. Section 4 presents the results.
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2 The Model

This section presents a heterogeneous two-earner household model with endogenous remittances,

elastic labor supply, and two types of households. In Type N households (or non-migrant house-

holds), both members live in the home country and never receive remittances from abroad. In

Type M households (or households with an overseas worker), one member lives in the home

country, and the other member lives abroad in a country with higher average wages. Intuitively, a

Type M household has a family member living abroad who may send remittances to the member

in the home economy. The proportion of each type of household is determined exogenously and

remains constant over time. Member 1 is female, member 2 is male—the most common case in the

DR, and I assume that the migrant is the male in Type M households.10 The gender distinction is

important because the existing gender wage gap affects the labor supply and the insurance role of

males and females in both household types.

The economy has incomplete markets, without state-contingent markets for individual-specific

shocks. However, there is within-household risk sharing with three main mechanisms of insur-

ance. First, a household can insure against risk using risk-free assets a ∈ [a,∞) that pay in-

terest r regardless of the realization of the pair of efficiency units of labor ε = (ε1, ε2)—for the

two members of a given household. Second, precautionary labor supply; that is, individuals can

adjust their hours of work when their productivity increases or when the spouse’s productivity

decreases. Third, the presence of multiple earners in the household. The relative importance

of these insurance mechanisms depends on the composition of household labor income, income

level, and the ability to accumulate savings. An extreme example of the importance of the house-

hold’s labor income composition is the following. In a household where the male earns 99.9% of

the labor income, a negative shock to the female productivity does not cause a significant change

in the household earnings or consumption. Likewise, households with higher income levels can

accumulate more savings to smooth consumption and to earn returns. Since households with mi-

grants have higher earning profiles than households without migrants, there will be differences

in the levels and composition of household labor income, leading to differences in the insurance

mechanisms used by each type of household.

The model allows for a gender wage gap in the home economy and a wage gap between

10I focus on this case because data from the Dominican Republic show that most remittances are received by females.
Females represent about 70% of remittance recipients and, on average, receive 30% more remittances than males.
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migrants and stayers; these are key features of the data and are important for the calibration and

the insurance mechanisms described above. Wages are normalized to the mean wage for males in

the home economy from their distribution of wage offers, which is set to 1. The mean wage for

females in non-migrant households and in households with overseas husbands is determined by

the parameters θ1N and θ1M , respectively. In addition, I allow for a wage gap between migrants

and stayers, captured by the parameter θf > 1.11

The constraints faced by each type of household are structurally very similar, with only small

deviations that can meaningfully affect how they insure against shocks, the composition of labor

income between males and females, and the levels of consumption and leisure. In this context, θf

is a crucial parameter, as it implies that households with migrants will tend to have higher average

household income and a higher male share of total labor income than non-migrant households.

The remaining assumptions are standard in this class of models. All markets are competitive,

and the analysis focuses on the stationary competitive equilibrium. The economy is populated by

a continuum of measure one of infinitely lived households.

2.1 Preferences

Individual households have time-separable preferences over streams of consumption (c1, c2) and

leisure (l1, l2) for household members 1 and 2.

u(c1t, c1t+1, ..., c2t, c2t+1, ..., l1t, l1t+1, l2t, l2t+2, ...) = Et

∞∑
τ=t

βτ−tuτ (c1τ , c2τ , l1τ , l2τ ). (1)

In a Type M household, the second member is the overseas worker. The period utility u(c1t, c2t, l1t, l2t)

satisfy u′ > 0, u′′ < 0 in each argument, and the discount factor β ∈ (0, 1). Expectations are taken

over the future sequence of shocks to efficiency units of labor, conditional on the realizations at

time t.

2.2 Households Constraints

Both types of households are unitary, in the sense that members pool their income and choose

joint consumption, leisure of each member, and savings. Each household receives a stochastic

endowment of efficiency units of labor ε ∈ Υ ≡ {(ε1, ε2)1, (ε1, ε2)2, ..., (ε1, ε2)n2
ε
}, where nε is the

11The actual average wages can differ from those implied by θf , θ1N , and θ1M because agents can adjust their labor
supply.
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number of possible efficiency units for each household member. The stochastic endowment of

efficiency units of labor of each household type follows a Markov process with transition matrices

ΓM and ΓN :

ΓM
εε′

= Pr(εt+1 = ε
′ | εt = ε), ΓN

εε′
= Pr(εt+1 = ε

′ | εt = ε).

Type N budget Constraint

The budget constraint of a Type N household at period t is

at+1 + c1t + c2t ≤ w · θ1N · ε1t(1− l1t) + w · ε2t(1− l2t) + (1 + r)at,

with feasibility conditions

c1t, c2t ≥ 0, a ≤ at, l1t, l2t ∈ [0, 1],

where a denotes asset holdings, a ≤ 0 is a borrowing limit, w is the wage in the home country

and r is net return on assets.

Type M budget Constraint

The budget constraint of a Type M household at period t is

at+1 + c1t + θp · c2t ≤ w · θ1M · ε1t(1− l1t) + w · θf · ε2t(1− l2t) + (1 + r)at,

with feasibility conditions

c1t, c2t ≥ 0, a ≤ at, l1t, l2t ∈ [0, 1],

where the price of the consumption good in home economy is the numeraire, θp > 1 is the

price of consumption good in foreign country relative to home country, and all other variables

are expressed in terms of the numeraire. To simplify the problem, I assume that assets are only

available in home country.
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Remittances

Household remittances, st, are defined as the portion of foreign labor income not consumed

abroad and sent to the stayer. Positive values indicate net transfers from abroad to the home

economy, and only Type M households receive remittances.

st = w · θf · ε2t(1− l2t)− θp · c2t,

or equivalently,

st = c1t + at+1 − (1 + r)at − w · θ1M · ε1t(1− l1t).

2.3 Technology and Aggregate Resource Constraint

Aggregate output Y is produced by a representative competitive firm with a constant returns to

scale production function F (K,L), that uses aggregate capital K and aggregate efficiency units

of labor Las inputs. Capital depreciates at an exogenous rate δ ∈ (0, 1). There is no aggregate

uncertainty, so the representative firm does not face uncertainty.

The aggregate feasibility constraint in this economy is:

F (K,L) + S = K ′ − (1− δ)K + C, (2)

where capital letters denote aggregate variables in the home country.

2.4 Recursive Formulation

Type N

vN (ε, a) = max
c1,c2,l1,l2,a′

{
u(c1, c2, l1, l2) + β

∑
ε′

Γεε′vN (ε′, a′)

}
, (3)

subject to:

a′ + c1 + c2 ≤ w · θ1N · ε1(1− l1) + w · ε2(1− l2) + (1 + r)a

c1, c2 ≥ 0, a ≤ a, l1, l2 ∈ [0, 1].
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Under certain conditions, we denote the solution of this problem by the policy functions l1 =

gl1N (ε, a), l2 = gl2N (ε, a), a′ = gaN (ε, a), c1 = gc1N (ε, a) and c2 = gc2N (ε, a) with an upper bound on asset

holdings, a such that a ≤ gaN (ε, a) ≤ ā for all ε ∈ Υ and a ∈ A ≡ [a, ā].

Since consumption and leisure are separable, the price of consumption good is the same for

both members, and both members are weighted equally, they choose the same level of consump-

tion.

Type M

vM (ε, a) = max
c1,c2,l1,l2,a′

{
u(c1, c2, l1, l2) + β

∑
ε′

Γεε′vM (ε′, a′)

}
, (4)

subject to:

a′ + c1 + θp · c2 ≤ w · θ1M · ε1(1− l1) + w · θf · ε2(1− l2) + (1 + r)a

c1, c2 ≥ 0, a ≤ a, l1, l2 ∈ [0, 1].

Under certain conditions, we denote the solution of this problem by the policy functions l1 =

gl1M (ε, a), l2 = gl2M (ε, a), a′ = gaM (ε, a), c1 = gc1M (ε, a) and c2 = gc2M (ε, a) with an upper bound on

asset holdings, a such that a ≤ gaM (ε, a) ≤ ā for all ε ∈ Υ and a ∈ A ≡ [a, ā]. The stationary

recursive competitive equilibrium is defined in Appendix (A).

2.5 Insurance Mechanisms

In this subsection, I provide intuition on how shocks affect households consumption and how

households respond using different sources of insurance. Insurance can be understood as the ex-

tent to which wage shocks are transmitted into consumption: if shocks do not affect consumption,

households are fully insured; if shocks are transmitted one-to-one, households have no insurance.

The quantitative results on household consumption insurance are presented after the calibration

section.

Figure (1) illustrates the transmission of a wage shock to the female member (the stayer) of a

household with an overseas worker (the male) and the different sources of consumption insur-

ance. For clarity, I focus on shocks to the female member, but the intuition is similar for shocks to
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males or to either member in non-migrant households. The shock first directly affects the budget

constraint through the female’s wage, ε1t, and then may indirectly affect other parts of the budget

constraint through the household’s endogenous responses. Under full insurance, the shock does

not affect the left-hand side of equation (5); and under no insurance, the shock is transmitted fully

to consumption on the right-hand side of equation (5).

c1t + θp · c2t ≤ w · θ1M · ε1t(1− l1t) + w · θf · ε2t(1− l2t) + (1 + r)at − at+1 (5)

Figure (1) shows that, after a negative wage shock to the female member, households can rely

on three sources of insurance to smooth their consumption.

The first channel is female labor supply. Females can adjust hours along both the intensive

and extensive margins to offset the wage reduction. However, an increase in work effort is not

necessarily optimal. When wages are low, the return to working more hours declines, and it may

be optimal to reduce hours worked, which magnifies the effect of the shock. In this case, female

labor supply provides negative insurance.

The second channel is male labor income. This channel has two parts. The first is through

adjustments along the intensive margin: men can increase hours worked to compensate for the

female’s income loss. The second is defined as Composition Insurance, which relates to the share of

male income in total household labor income. To understand the composition insurance, consider

the extreme case in which men contribute 99 percent of total labor income. Even a severe negative

shock to female income would only reduce household labor income by 1 percent. Because overseas

wages are substantially higher than home wages, female stayers optimally work fewer hours and

contribute a relatively small share of household labor income. As a result, Composition Insurance

is a quantitatively important channel for migrant households facing shocks at home. However,

the flip side is that shocks to overseas workers can have large effects, since they account for most

of household labor income, creating stronger incentives for these households to rely on other

insurance mechanisms.

The third channel is precautionary savings. Households can draw down assets to smooth

consumption following an adverse shock. Remittances are not modeled as a separate insurance

mechanism because they are embedded in the household budget constraint. In this sense, the

problems faced by Type N and Type M households are structurally similar. What differentiates
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migrant households is that the overseas worker earns substantially more than stayers in the home

economy and that shocks to the two members are less correlated.

In the results section, I return to this decomposition and quantify the relative importance of

each insurance channel for both household types.

Figure 1: Transmission of Wage Shocks to Females and Insurance Mechanisms

Female wage shock

Insured by female

Female labor income

Male labor income

Household labor income

Insured by male

Household consumption

Insured by savings

1. Intensive margin (hours)
2. Extensive margin (participation)

1. Intensive margin (hours)
2. Composition (share of male's 
income  in household income)

Female consumption Male consumption

Remittances

Notes: This figure illustrates the transmission of a wage shock to the female member (the stayer) of a household with
an overseas worker (the male) and the associated sources of consumption insurance. The shock initially affects the
household budget constraint through the female’s wage, ε1t, and may subsequently affect other parts of the constraint
through the household’s endogenous responses. The three sources of insurance are shown in blue.
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3 Calibration

This section describes how I map the model to the data and the assumptions used in solving

the benchmark economy, which is calibrated to match aggregate and individual-level data from

the Dominican Republic. Each period corresponds to one year. I first describe the data sources,

then outline the estimation of the income process, and finally present the externally and internally

calibrated parameters together with the model’s fit to the data.

3.1 The Data

The Dominican Republic provides a rich setting to study remittances. In 2015, an estimated 1.3

million Dominicans lived abroad—about 13 percent of the national population INMRD (2017).

According to data from the Central Bank and the World Bank, family remittances have consistently

accounted for more than 7 percent of GDP since 2005. In 2017, the Dominican Republic ranked as

the eighth largest source country for immigrants to the United States.

The main dataset used in this study is the Encuesta Nacional Continua de Fuerza de Trabajo

(ENCFT), a labor market survey with a rotational panel design conducted by the Central Bank of

the Dominican Republic (BCRD). The survey provides detailed information on remittances, labor

outcomes, sociodemographic characteristics, and household structure, making it well suited for

studying heterogeneity in labor supply and remittance behavior BCRD (2014). Data are collected

at the household level, covering all members and their relationship to the household head.

A key feature of the ENCFT is its rotational panel design: individuals are interviewed five

times over a 13-month period, with one interview every three months. Within a quarter, the sam-

ple is refreshed monthly, while at the quarterly level, 80 percent of respondents overlap with the

previous quarter and 20 percent with the same quarter in the following year (see Figure 2). This

structure makes the dataset particularly valuable for analyzing dynamic relationships between

remittances and labor market outcomes.
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Figure 2: Rotational Panel (quarterly)

Source: BCRD (2014)

The survey is also rich in terms of information on remittances, including whether households

receive remittances and the amounts received. A limitation is that it does not directly report infor-

mation on senders; in some cases, however, this can be inferred.12 In this study, I define remittance

receivers as individuals who received remittances at least once within a 20-month window. The

analysis uses data from January 2016 to December 2018 at the individual/month level, yielding

251,177 observations from 82,676 individuals in 24,902 households. In a typical quarter, the sample

comprises about 23,149 individuals and 6,637 households.

3.2 Stochastic Endowment of Efficiency Units of Labor ε

In the model section, I introduced the efficiency units of labor ε as a stochastic endowment process

governed by transition matrices ΓN and ΓM . To discipline these transition matrices, I assume that

efficiency units of labor follow a lognormal process. Specifically, I define

zi,t = log(εi,t), (6)

and model zi,t as an AR(1):

zi,t = ρzi,t−1 + ηi,t, with ηi,t ∼ N(0, σ2
η). (7)

Equivalently, efficiency units of labor evolve as εi,t ≡ exp(zi,t). In this framework, ρ captures

the persistence of shocks and ση the variance of innovations η.

I estimate ρand ση using data from the ENCFT for Type N households and for females of Type

M households. Because of the short panel dimension, I assume the same process for males and

females in the DR but allow their productivity levels to differ. Section 3.4 explains how I calibrate

12For example, if a married respondent receives remittances but the spouse is not listed in the household.
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the average gender wage gap and the gap between males in the DR and in the United States. For

male migrants working in the United States, I take the process parameters from Pijoan-Mas (2006),

who in turn uses the estimates of Flodén and Linde (2001) based on the PSID.

Since the model does not incorporate fixed heterogeneity—beyond the wage gaps—I do not

calibrate the productivity process to the overall dispersion of observed wages. Instead, I use the

residual wage component from equation (8) as the empirical counterpart to the model’s produc-

tivity process.

Following the standard approach in the income process literature, I specify the log of real

hourly wages as a function of observable characteristics and an error with both a persistent and a

transitory component:

wi,t = γxi,t + zi,t + vi,t, (8)

where xi,t includes gender, age, age squared, marital status, educational attainment, occupa-

tion, and time fixed effects (to capture trends and seasonality). The persistent component zi,t

follows the AR(1) described above. The error term vi,t is interpreted as measurement error,

which is not incorporated in the model, and is modeled as

vi,t = ui,t + ϕui,t−1, with ui,t ∼ N(0, σ2
u). (9)

3.2.1 Income Process Estimation

To estimate equation (8), I use quarterly data from the ENCFT and restrict the sample to individ-

uals aged 21–65 who worked more than 20 hours per week and reported wages in all five inter-

views. Self-employed and unpaid family workers are excluded. The resulting sample comprises

20,545 observations corresponding to 4,109 individuals.

The estimation is done in two steps. In the first step, I estimate equation 8 and recover the

residual wage component zi,t + vi,t. In the second step, I estimate the AR(1) process for zi,t (using

equation 7) together with the measurement error structure for vi,t (using equation 9) by Maximum

Likelihood, which accounts for both components being latent.13 Although Generalized Method

of Moments could also be used, Maximum Likelihood is preferred here because of its superior

13Equation (9) is only used in estimation to recover ρ̂ and σ̂η , but vi,t is treated purely as measurement error and is
not considered as part of the productivity in the model.
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small-sample properties.

Note that the estimation is based on quarterly data, whereas the model is set up at yearly fre-

quency. I therefore adjust the quarterly estimates to annual frequency and treat these parameters

as externally calibrated.14

3.2.2 Productivity Discretization

For each household type, the latent productivity process z is discretized using the estimated or

externally calibrated values of ρ̂ and σ̂η. I apply the Rouwenhorst (1995) method to construct a

Markov chain characterized by an nε × 1 vector and an nε × nε transition probability matrix Γ.

Then, assuming that shocks are independent within household members, I construct the house-

hold transition probability matrix Γ, which describes the probabilities of moving across the n2
ε

possible states ε = (ε1, ε2). Finally, following Aiyagari (1994),I normalize the per capita labor en-

dowment to unity by scaling the support of the initial distribution so that the stationary expected

value is one: ε̄ ≡
∑nε

ϵ Γ̄ϵε.

3.3 Externally Calibrated Parameters

While the model is presented in general equilibrium, the quantitative exercises are implemented

in partial equilibrium, holding aggregate prices fixed. This approach substantially reduces com-

putational time and allows me to focus on the household-level mechanisms of interest. Because all

comparisons between household types are made conditional on prices—which remain fixed in the

analysis—general equilibrium feedback does not affect the results. This is consistent with findings

from an earlier version of the paper, in which the model was solved in full general equilibrium

and produced similar quantitative implications.

Table 1 summarizes the externally calibrated parameters. The estimation of ση (Home) and

ρ(Home) was explained in Section 3.2; there I also discuss the choice of ση (Foreign) and ρ(Foreign)

from Flodén and Linde (2001). The relative price of consumption goods, θp, is set to 2.2 based on

the Penn World Table, implying that consumption goods in the United States are 2.2 times more

expensive than in the Dominican Republic. The percentage of Type M households is based on data

14If ρq and σ2
η,q denote the quarterly persistence and innovation variance, the corresponding annual values are:

ρy = ρ4q and σ2
η,y = σ2

η,q

3∑
ρ2jq

j=0

. This ensures that the unconditional variance of the annual process matches that

implied by the quarterly process.
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from the ENCFT, using the definition of remittances receivers described above. The borrowing

constraint a is set to the natural debt limit in an economy with valued leisure, which is zero. The

interest rate r is set to 3.7%. In a partial-equilibrium setting, the exact level of r plays a limited role

because households’ intertemporal allocations are governed primarily by the discount factor β.

What matters for their saving behavior is the relation between β and the return on assets, so fixing

r simply provides a reference point. I therefore calibrate β internally to ensure that the model

reproduces the observed capital–output ratio.

Table 1: Externally Calibrated Model Parameters

Parameter Value Source
ση (Home) 0.2355 Own estimation
ρ(Home) 0.8681 Own estimation

ση (Foreign) 0.2100 Flodén and Linde (2001)
ρ(Foreign) 0.9200 Flodén and Linde (2001)
Type M % 7.29% Own estimation

θp 2.2 Penn World Table
a 0 Natural Debt Limit
r 3.7% Assumed

Note: These parameters are calibrated before solving the model.

3.4 Internally Calibrated Parameters and Model Fit

In this section, I describe the calibration strategy and analyze the model’s fit to the empirical tar-

gets. Internally calibrated parameters are chosen using the simulated method of moments: I min-

imize the sum of absolute percentage deviations between model-generated and data moments.

The calibration is exactly identified, with 14 parameters mapped to 14 moments.15 Although all

parameters affect equilibrium outcomes and there is no one-to-one mapping between parame-

ters and moments, I discuss which moments are more directly influenced by each parameter to

provide intuition about the calibration strategy and model fit.

To provide intuition, I first discuss the household period utility function, which governs labor

supply behavior and consumption–leisure trade-offs. Table 2 reports the calibrated parameters,

and Table 3 presents the targeted empirical moments alongside the model’s fit. After discussing

15The minimization is implemented in two steps. First, I draw 100,000 candidate parameter vectors from a Sobol
sequence over a 14-dimensional hypercube, simulate the model for each draw, and compute the implied moments. I
then select the 100 vectors with the smallest distance between simulated and empirical moments, defined as the sum
of absolute percentage deviations, and run a separate Nelder–Mead optimization from each as a starting point. By
combining a global Sobol search with local refinement, this strategy substantially lowers the risk that results depend
on convergence to a local rather than a global minimum.
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the utility-related parameters, I then turn to the relative wage parameters, which shape earnings

ratios across household types.

The household period utility function is given by, where i ∈ {N,M} denotes the household

type:

ut =
c1−σi
1

1− σi
+

c1−σi
2

1− σi
+ λ1i

[
l1−ν1i
1

1− ν1i

]
+ λ2i

[
l1−ν2i
2

1− ν2i

]
. (10)

Table 2: Calibration Parameters

Parameters Interpretation Value
Preference

λ1N Weight on female leisure in utility (Type N) 18.32
λ2N Weight on male leisure in utility (Type N) 12.98
λ1M Weight on female leisure in utility (Type M) 1.69
λ2M Weight on male leisure in utility (Type M) 8.43
ν1N Inverse Frisch elasticity of female labor supply (Type N) 1.31
ν2N Inverse Frisch elasticity of male labor supply (Type N) 2.30
ν1M Inverse Frisch elasticity of female labor supply (Type M) 1.51
ν2M Inverse Frisch elasticity of male labor supply (Type M) 1.53
σN Coefficient of relative risk aversion (Type N) 2.37
σM Coefficient of relative risk aversion (Type M) 2.51
β Discount factor 0.95

Relative wage parameters (relative to home males)
θ1N Female-to-male, Type N 0.70
θ1M Female-to-male, Type M 0.71
θf Migrant-to-stayer male 6.33

Notes: Parameters calibrated endogenously by targeting selected data moments.

The λ parameters govern the disutility from work and play a key role in matching average

hours worked across gender and household type. Table 3 shows that the calibrated values (λ1N =

18.32, λ2N = 12.98, λ1M = 1.69, λ2M = 8.43) deliver a closet fit to the observed averages for all

four groups. Because the λ’s also interact with the relative wage parameters, they jointly affect

earnings ratios—such as the female-to-male earnings ratio within Type N households, the male

migrant–to–male non-migrant ratio, and the female migrant–to–male non-migrant ratio.16 For

this reason, I view the λ’s primarily as calibration devices to match these empirical targets, rather

than assigning them a direct structural interpretation in terms of preferences for leisure.

The calibrated λ’s also align with the cross-group differences in average hours worked (Table
16Type M male data is based on a subsample of the CPS (2016-2018), consisting of males born in the Dominican

Republic and working in the U.S., obtained from IPUMS-CPS; see Flood et al. (2020).
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3). The very low value for migrant females (λ1M = 1.69) reflects the need to reproduce their sub-

stantially lower work hours in the data (18.75 hours on average), consistent with the idea that the

overseas spouse’s, relatively high, earnings reduce the female’s incentive to supply labor at home.

Likewise, the relatively low λ for migrant males (λ2M = 8.43) compared to non-migrant males

(λ2N = 12.98) helps match the fact that, even with much higher foreign wages, their observed

hours are not proportionately higher; the lower disutility parameter tempers labor supply given

their elevated earnings abroad. For non-migrant households, the higher values of λ (λ1N = 18.32,

λ2N = 12.98) are consistent with the higher average work hours of both males and females, re-

flecting the lower earnings in the DR.

The calibrated inverse Frisch elasticities indicate that female labor supply is more responsive

to wage changes than male labor supply. For Type N households, ν1N = 1.31 while ν2N = 2.30,

consistent with the broader literature suggesting that women tend to adjust labor supply more

strongly than men (Caldwell and Oehlsen (2023); Wu and Krueger (2021)) . For Type M house-

holds, the gap is smaller—ν1M = 1.51 while ν2M = 1.53 for males—but still suggests slightly

higher responsiveness among women. This pattern also mirrors the literature, though the nar-

rower gap in migrant households likely reflects the fact that household income is more heavily

driven by male earnings. The implications of this income composition, and its interaction with

within-household risk-sharing, are further discussed in the results section. These estimates are

disciplined primarily by the coefficient of variation of hours worked, which is substantially higher

for women than for men in the data: 0.90 versus 0.33 in Type N households, and 1.09 versus 0.41

in Type M households. The model reproduces these patterns well, though it somewhat overstates

the volatility of hours for Type M females (1.37 in the model versus 1.09 in the data).17

The relative wage parameters θ1N = 0.70, θ1M = 0.71, and θf = 6.33 are calibrated to re-

produce key earnings ratios across household types. Specifically, they target the female-to-male

earnings ratio in non-migrant households, the male migrant–to–male non-migrant ratio, and the

female migrant–to–male non-migrant ratio. Table 3 shows that the model closely matches these

empirical moments: 0.42 versus 0.45 for the female-to-male ratio in Type N households, 5.22 ver-

sus 5.26 for the male migrant–to–male non-migrant ratio, and 0.34 versus 0.34 for the female

17To make the model-generated moments comparable to the data, I clean the observed hours of fixed heterogeneity
before computing their means and coefficients of variation. Specifically, for each household type and gender, I regress
hours worked on age, age squared, educational attainment, and time fixed effects. I then use the predicted values at
the average age and education of each group to obtain the average hours, and compute the standard deviation of the
residuals relative to these predicted means. This procedure ensures that both the average hours and the dispersion
measures are cleaned of fixed heterogeneity not modeled explicitly.
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migrant–to–male non-migrant ratio. While these ratios are directly disciplined by the θ’s, they

also depend on labor supply decisions and thus interact with the calibrated λ and ν parameters.

The good fit indicates that the model balances these interactions well, reproducing both average

hours worked and cross-household earnings differences.

The calibrated coefficients of relative risk aversion are σN = 2.37 for non-migrant households

and σM = 2.51 for migrant households. These values lie within the standard range used in the

macroeconomic literature and play an important role in shaping how households smooth con-

sumption in response to income shocks. In the calibration, they also help discipline moments

related to the volatility of hours worked and female labor force participation. A higher degree

of risk aversion strengthens the precautionary motive, making households more cautious in their

labor supply and savings decisions. This mechanism contributes to the model’s ability to replicate

both the observed dispersion in hours—particularly the higher volatility among women—and the

female non-participation rates across household types. The model captures the observed non-

participation rates for women: 39% of Type N females in the model versus 42% in the data, and

56% versus 54% for Type M females. This moment is particularly important for the insurance de-

composition, since female participation directly shapes the intra-household income composition

and thus the extent to which households are vulnerable to shocks affecting either member. The

close alignment between simulated and empirical participation rates suggests that the chosen val-

ues of σ effectively complement the ν parameters in matching the responsiveness and variability

of labor supply.

The discount factor is calibrated at β = 0.95, a value that allows the model to match the capital–

output ratio in the data (3.46 in the model versus 3.45 in the data). Since intertemporal allocations

in this partial-equilibrium setting are primarily governed by the interaction of β and the fixed

interest rate, this parameter is most informative about households’ saving behavior.
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Table 3: Targeted Moments

Moments Model Data Model vs. Data (%)
Average Work Hours

h1N : Type N Female 25.09 24.03 4.42
h2N : Type N Male 47.94 47.67 0.57
h1M : Type M Female 18.75 18.75 0.03
h2M : Type M Male 41.80 39.28 6.41

Coefficients of Variation: Hours
cv1N : Type N Female 0.98 0.90 9.34
cv2N : Type N Male 0.37 0.33 12.37
cv1M : Type M Female 1.37 1.09 25.74
cv2M : Type M Male 0.41 0.41 0.08

Ratios of Relative Earnings
L1N/L2N : Female-Male Type N 0.42 0.45 -8.44
L2M/L2N : Male Type M-Male Type N 5.22 5.26 -0.79
L1M/L2N : Female M-Male N 0.34 0.34 -0.01

Other Moments
K/Y : Capital-to-Output Ratio 3.46 3.45 0.32
% Type N Females Not Working 0.39 0.42 -6.23
% Type M Females Not Working 0.56 0.54 3.64

Notes: This table reports observed and simulated moments. Type N and Type M refer to non-migrant households and
households with an overseas worker, respectively. Type M male data is based on a subsample from the CPS (2016-2018)
consisting of males born in the Dominican Republic and working in the U.S. The remaining empirical targets are based
on data from the ENCFT (2016-2018). Model results are based on the simulation of 10,000 households of each type at
the stationary equilibrium.

To assess external validity, I also evaluate two non-targeted moments. First, the model gen-

erates a remittances-to-GDP ratio of 6.8%, close to the 7.36% observed in the data. The small

shortfall is expected because the model includes only spousal remittances from households with

a male migrant and a female stayer, whereas the data also include transfers from other relatives

and friends. Second, the correlation between remittances received by Type M females and their

work status is negative in both the model (−30.5%) and the data (−6.3%), so the sign is reproduced

even if the magnitude is larger. This negative relationship reflects the role of remittances as a

form of insurance: when remittance inflows rise, the need for female labor income falls, leading to

lower participation. Part of this difference arises from the model’s accounting definition of remit-

tances as foreign labor income not consumed abroad (given that all assets are held at home). This

definition makes measured remittances more reactive to changes in work than in practice, where

some funds may be retained abroad or saved in the DR as precautionary balances, dampening the

observed correlation. Because households are unitary and I assume no transaction costs, this ac-

counting choice does not affect the insurance mechanisms—the resources are fungible regardless
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of where they are held. Introducing transaction costs (and a separate state variable to track remit-

tance holdings) would likely reduce the model correlation but at the cost of additional complexity

with limited implications for the insurance mechanisms. I therefore keep the simpler specification

and proceed to the results.

4 Results

This section examines the insurance role at the household level and the sources of insurance

used by non-migrant households and households with overseas workers. Before analyzing the

results, recall that households with migrants have higher earning profiles and a larger gender

wage gap between spouses (in migrant households, the husband is the migrant) than non-migrant

households. These features shape the mechanisms through which each household insures against

shocks to individual members.

In this economy, the main sources of insurance against idiosyncratic income risk are: (i) the

labor supply choices of each member—which include average labor supply, the spouse’s partici-

pation as a secondary earner, and labor supply responses to shocks—and (ii) precautionary sav-

ings. The key questions are: how much insurance do households with migrants have relative to

non-migrant households, and what is the composition of the sources of insurance used by each

type of household? To answer these questions, I use simulated data from the calibrated model. I

first analyze the overall degree of consumption insurance and then its composition.

To the extent that migrants are very different from stayers, we should not interpret these results

as the causal effect of having a migrant working overseas (Yang and Choi, 2007). Intuitively, a

household with a migrant may perform better than a non-migrant household, even within the

home economy, because of observable or unobservable characteristics. In the model, the foreign

wage gap could capture individual attributes other than working abroad. Nevertheless, even if

these households differ in many dimensions, these results are valuable for comparing both types

of households as they are observed.

4.1 Consumption Insurance

This section compares the composition of the sources of consumption insurance used by each type

of household. More precisely, it analyzes the labor supply, consumption, and saving responses to
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wage shocks for each household member type. To do so, I use simulated data from the model.

First, I examine overall household consumption insurance against wage shocks to each member.

Next, I quantify the relative importance of the different insurance mechanisms: savings, labor

supply adjustments by each member, and the presence of multiple earners in the household.

The concept of insurance refers to the proportion of wage shocks that are passed through to

household consumption. If wage shocks do not affect consumption, households are fully insured

against wage shocks. At the other extreme, if wage shocks are passed through completely to a

household’s consumption, that household does not have any insurance. Following this idea, I

first estimate the transmission coefficients of wage shocks to consumption introduced by Blundell

et al. (2008), and adapted to a two-earner household setting by Wu and Krueger (2021). Defining

lowercase variables as logarithms of the variable, ∆ct and ∆yit are the growth rate of household

consumption and labor income of household member i, respectively.

The transmission coefficients κc1 and κc2, from equation (11), measure the fraction of an indi-

vidual wage shock ηit that is transmitted to household consumption.

∆ct = κc1 · η1t + κc2 · η2t. (11)

A value of κci = 0 implies full insurance (none of the shock passes through to consumption),

while κci = 1 implies no insurance (the shock is fully transmitted). Accordingly, insurance against

shocks to member i is defined as (1− κci).

Table 4: Household Consumption Insurance (%) by Type of Household

Type N (non-migrant) Type M (with migrant)
To female shocks: (1− κc1) 85.6% 96.5%
To male shocks: (1− κc2) 77.0% 71.7%

Notes: Type N and M are non-migrant households and households with an overseas worker, respectively. Based on the
simulation of 10,000 households of each type at the stationary equilibrium.

Table 4 shows that households with migrants are better insured against female shocks than

non-migrant households but less insured against male shocks. Quantitatively, 96.5% of a female

wage shock is absorbed in households with migrants, compared with 85.6% in non-migrant house-

holds, implying that only 3.5% and 14.4% of shocks are transmitted to consumption, respectively.

In contrast, 71.7% of male shocks are insured in households with migrants, compared with 77.0%

in non-migrant households.
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While this section quantifies the degree of consumption insurance against wage shocks for

each household member, these results do not by themselves indicate which household type is

better insured overall. In a previous version of the model—with a common utility specification

across households—I used a Bénabou-type welfare decomposition to translate these insurance

measures into welfare terms. In that framework, the overall lower uncertainty for households

with migrants, relative to non-migrant households, was equivalent to a 1.8% increase in lifetime

consumption (see Appendix C). In that version, welfare gains were driven almost entirely by

higher consumption levels, with only a small contribution from improved insurance. Because the

current calibration allows for household-specific utility parameters, direct welfare comparisons

are no longer straightforward, so I do not replicate that exercise here. Instead, the next section

examines the mechanisms that explain the differences in insurance across household types.

4.2 Sources of Consumption Insurance

Why are households with migrants more insured against female shocks but less insured against

male shocks than non-migrant households, if both types have the same insurance mechanisms? To

answer this question, this section analyzes the composition of the different insurance mechanisms.

Recall that both types of households can smooth consumption by adjusting each member’s labor

supply, through spousal participation in household labor earnings, and by adjusting their savings.

The decomposition follows Wu and Krueger (2021), the derivations are presented in Appendix B

and the intuition was first explained in Section 2.5.

Table 5 presents the decomposition of consumption insurance against female shocks for the

two household types and two versions of the model. The Full Model includes all the mechanisms

described above, and the total insurance corresponds to the values reported in Table 4. In the

Fixed-Labor Version, I fix the labor supply of each type of individual to the average labor supply

obtained in the Full Model. I first describe the results from the Fixed-Labor Version to build intuition

and highlight the importance of the Income Composition channel based on male earnings. Under the

Fixed-Labor Version, shocks to female wages have little effect on household consumption in both

household types, mainly because of the low female participation in household labor earnings

(26.7% in Type N and 4.8% in Type M). In that sense, a shock to female wages passes through

completely to her share of labor income but does not affect male labor income in this version of

the model. The higher share of male labor income in households with migrants explains their
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higher consumption insurance. Because non-migrant households have a smaller share of income

insured through composition effects, Savings become a more important source of insurance for

them than for households with migrants (14.0% vs. 3.0%).

After building intuition from the Fixed-Labor Version, I now turn to the Full Model. In this

version, both members can adjust their labor supply in response to shocks. It is important to note

that when females receive a negative wage shock, their labor supply decreases, magnifying the

impact of the initial shock. As a result, male labor can provide insurance not only against the

initial female wage reduction but also against the additional decline in female labor earnings due

to the reduced labor supply.

In terms of the composition of insurance against female shocks in the Full Model, Table 5 shows

that male labor is the main source of insurance for both household types. This result is driven by

the gender wage gap, which leads to a higher share of male earnings in total household labor

income. Since the intra-household wage gap is much larger in households with migrants, male in-

surance (469.1%) is considerably higher than in non-migrant households (229.1%). Table 5 shows

that Income Composition provides most of the insurance against female shocks for both house-

hold types—455.3% in households with migrants and 201.0% in non-migrant households. Com-

pared with the Fixed-Labor Version, in the Full Model the Income Composition component exceeds

100% because this channel insures not only the direct wage shock but also the induced reduction

in female labor supply.

Both household types experience negative Female Intensive insurance—198.3% for non-migrant

and 337.8% for migrant households. Among non-migrant households, however, females tend to

increase their labor participation following a negative wage shock. This behavior arises mainly

in households where, before the shock, both members already had low wages and limited sav-

ings. For these households, the drop in the female wage reduces income to such an extent that

they cannot afford further declines in labor earnings; even very low wages become preferable

to non-participation. This increase in participation provides 13.6% of insurance. In contrast, in

households with migrants, females further reduce their labor participation, providing negative

insurance of 47.0%. Regarding Intensive male labor-supply insurance, the results are closer across

types. Finally, in response to female shocks, households with migrants rely on Savings for only

12.1% of insurance, compared with 41.2% in non-migrant households.
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Table 5: Consumption Insurance Decomposition to Female Shocks (%)

Full Model Fixed-Labor
Type N Type M Type N Type M

Total Insurance 85.6 96.5 87.3 98.2
A. Insurance Decomposition:
1.Male 229.1 469.1 73.3 95.2

1.a) Income Composition 201.0 455.3 73.3 95.2
1.b) Intensive (hours) 28.1 13.7 - -

2.Female -184.7 -384.7 - -
2.a) Intensive (hours) -198.3 -337.8 - -
2.b) Extensive (participation) 13.6 -47.0 - -

3.Savings 41.2 12.1 14.0 3.0
B. Share of Labor Income 100 100 100 100
Males 70.6 93.9 73.3 95.2
Females 29.4 6.1 26.7 4.8

Notes: The Full Model columns correspond to the model described in the main text. The Fixed Labor columns correspond
to a version of the model in which the labor supply of each household member is fixed at their respective average levels
from the full model. Type N and M are non-migrant households and households with an overseas worker, respectively.
Based on the simulation of 10,000 households of each type at the stationary equilibrium.

Table 6 presents the decomposition of consumption insurance against male shocks for the two

household types and the two versions of the model discussed above. For both versions of the

model, non-migrant households have more consumption insurance against shocks to male wages

than households with migrants. This difference reflects the substantially larger male share of

labor income in households with migrants. Consequently, the Income Composition channel based

on female earnings insures a larger fraction of male shocks in non-migrant households.

The Full Model shows that, in response to male shocks, households with migrants primarily

insure through Savings, whereas non-migrant households mainly insure through female labor. As

before, the total insurance values correspond to those reported in Table 4, with the decomposition

summing to the total. For non-migrant households, the main source of insurance against male

wage shocks is female work: females adjust their hours and labor participation, absorbing 38.7%

and 17.0% of the shock, respectively. Because the household can still rely on female labor income,

shocks to male wages only partially affect total labor earnings. The Income Composition channel

accounts for 60.8% of consumption insurance in non-migrant households.

Consistent with the intra-temporal Euler equation, a wage decrease for males reduces their in-

centive to work, magnifying the effect of the wage reduction through a decline in hours worked.

Consequently, both types of households exhibit negative Male Intensive insurance. Regarding

female-based insurance, households with migrants rely less on female labor, particularly through
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the Income Composition channel. This difference reflects the smaller share of female earnings in

total household income, due to the higher male migrant wage and the resulting incentive for fe-

males to work fewer hours. Lastly, since households with migrants have higher earnings overall,

they accumulate more savings for investment and insurance purposes. As a result, households

with migrants insure male shocks mainly through Savings (167.3%), compared with 67.3% for

non-migrant households.

Table 6: Consumption Insurance Decomposition to Male Shocks (%)

Full Model Fixed-Labor
Type N Type M Type N Type M

Total Insurance 77.0 71.7 72.8 65.5
A. Insurance Decomposition:
1.Male Intensive (hours) -106.8 -104.8 - -
2.Female 116.4 9.2 26.7 4.8

2.a) Income Composition 60.8 12.4 26.7 4.8
2.b) Intensive (hours) 38.7 13.7 - -
2.c) Extensive (participation) 17.0 -17.0 - -

3.Savings 67.3 167.3 46.1 60.7
B. Share of Labor Income 100 100 100 100
Males 70.6 93.9 73.3 95.2
Females 29.4 6.1 26.7 4.8

Notes: The Full Model columns correspond to the model described in the main text. The Fixed Labor columns correspond
to a version of the model in which the labor supply of each household member is fixed at their respective average levels
from the full model. Type N and M are non-migrant households and households with an overseas worker, respectively.
Based on the simulation of 10,000 households of each type at the stationary equilibrium.

4.3 Correlated Shocks and Insurance Composition

The analysis so far assumes that idiosyncratic wage shocks are independent across household

members. This section relaxes that assumption and allows for correlated shocks within the same

household. Specifically, for Type N households, I introduce correlation between the individual

shock components ηi,t in the income process defined in Equation (7). I consider two values for the

within-household correlation, ρη = 0.15 and ρη = 0.30, while maintaining the baseline assumption

of independence for Type M households. Introducing correlation captures the idea that members

of non-migrant households—who both earn income in the same economy—are more likely to be

exposed to common local shocks such as sectoral downturns or recessions. In contrast, households

with migrants face less correlated risk because one member earns income abroad, providing a

natural form of diversification.
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Table 7 reports the decomposition of consumption insurance against male shocks when shocks

are correlated within Type N households. For reference, the first two columns show the baseline

results with independent shocks. The remaining columns correspond to correlation levels of ρη =

0.15 and ρη = 0.30.

When shocks are correlated, Savings become a more important source of insurance. As correla-

tion rises, the Income Composition and labor-based mechanisms contribute less, since both spouses’

earnings tend to move together. Consequently, households rely more heavily on savings to smooth

consumption. For example, savings-based insurance rises from 67.3% under independence to

85.9% and 90.6% for correlations of 0.15 and 0.30, respectively.

This pattern reflects a non-linearity in the response to correlated shocks. When both members

are more likely to experience adverse shocks simultaneously, households accumulate additional

savings in anticipation, strengthening precautionary behavior in the stationary equilibrium. At

the same time, households also value stability in labor effort and may prefer to smooth work

rather than fully offset income fluctuations through large adjustments in labor supply. This joint

smoothing of consumption and labor helps explain the nonlinear response: moderate correlation

(ρη = 0.15) raises total consumption insurance through higher precautionary savings, whereas

stronger correlation (ρη = 0.30) reduces it, as the ability to smooth simultaneous income and work

fluctuations becomes increasingly limited.
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Table 7: Consumption Insurance Decomposition to Male Shocks (%)

Baseline Correlated Shocks
Shock Correlation ρη 0.00 0.00 0.15 0.30
Household Type Type M Type N Type N Type N
Total Insurance 71.7 77.0 78.4 76.3
A. Insurance Decomposition:
1.Male Intensive (hours) -104.8 -106.8 -130.3 -114.6
2.Female 9.2 116.4 122.8 100.3

2.a) Income Composition 12.4 60.8 67.1 60.4
2.b) Intensive (hours) 13.7 38.7 24.5 13.4
2.c) Extensive (participation) -17.0 17.0 31.2 26.5

3.Savings 167.3 67.3 85.9 90.6
B. Share of Labor Income 100 100 100 100
Males 93.9 70.6 70.9 71.9
Females 6.1 29.4 29.1 28.1

Notes: All columns correspond to the full model described in the main text. The first two columns represent the
baseline calibration with no shock correlation. The remaining column show results for non-migrant households under
alternative within-household shock correlation levels, keeping all other parameters at baseline values. ρη denotes the
correlation between wage shocks to household members. Type M refers to households with an overseas worker; Type
N refers to non-migrant households. Based on the simulation of 10,000 households of each type at the stationary
equilibrium.

A similar exercise for female shocks (Table 8) shows the same qualitative pattern: savings play

a greater role in insurance as shocks become more correlated, while labor-based channels weaken.

However, for female shocks, the overall difference in insurance between migrant and non-migrant

households widens slightly, reflecting the stronger impact of correlated risk when both spouses

work in the same economy.

For male shocks, allowing for correlated shocks reduces the insurance gap between non-migrant

and migrant households, even though the quantitative effect is modest. In the case with ρη = 0.30,

total consumption insurance for Type N households falls slightly—from 77.0% in the baseline to

76.3%—remaining above the 71.7% observed for Type M households. The key takeaway is that the

direction of change is consistent with the diversification role of migration: when income sources

are geographically separated, household members are less exposed to correlated shocks that affect

both earners.

Taken together, these results suggest that migration provides insurance not only through higher

earnings abroad but also by reducing the exposure of household income to correlated domestic

shocks, thereby enhancing risk diversification across members.
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Table 8: Consumption Insurance Decomposition to Female Shocks (%)

Baseline Correlated Shocks
Shock Correlation ρη 0.00 0.00 0.15 0.30
Household Type Type M Type N Type N Type N
Total Insurance 96.5 85.6 85.4 82.2
A. Insurance Decomposition:
1.Male 469.1 229.1 205.8 161.5

1.a) Income Composition 455.3 201.0 199.1 179.3
1.b) Intensive (hours) 13.7 28.1 6.7 -17.8

2.Female -384.7 -184.7 -180.8 -149.6
2.a) Intensive (hours) -337.8 -198.3 -177.5 -160.1
2.b) Extensive (participation) -47.0 13.6 -3.3 10.5

3.Savings 12.1 41.2 60.5 70.3
B. Share of Labor Income 100 100 100 100
Males 93.9 70.6 70.9 71.9
Females 6.1 29.4 29.1 28.1

Notes: All columns correspond to the full model described in the main text. The first two columns represent the
baseline calibration with no shock correlation. The remaining column show results for non-migrant households under
alternative within-household shock correlation levels, keeping all other parameters at baseline values. ρη denotes the
correlation between wage shocks to household members. Type M refers to households with an overseas worker; Type
N refers to non-migrant households. Based on the simulation of 10,000 households of each type at the stationary
equilibrium.

5 Conclusions

This paper analyzes the relationship between international remittances and other self-insurance

mechanisms against within-household shocks—such as precautionary savings, the presence of

multiple earners, and labor-supply adjustments by each member. To this end, I develop and cal-

ibrate a heterogeneous two-earner household model with endogenous remittances and explicit

intra-household insurance mechanisms. The main comparisons focus on the two types of house-

holds in the model: non-migrant households and those with an overseas worker.

The results reveal striking differences in the composition of insurance mechanisms used by the

two household types. In line with the empirical literature, households with migrants are better

insured against female shocks in the home economy than non-migrant households. Both house-

hold types are well insured against shocks to females, primarily due to the large contribution of

male earnings to total household income. However, when a negative wage shock hits females,

those married to overseas workers experience a stronger reduction in labor supply than women

in non-migrant households. This finding suggests that, during adverse labor-market conditions,

women in migrant households may dedicate more time to home activities such as childrearing or
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education. In contrast, households with overseas workers are less insured against male shocks

than non-migrant households, mainly because of the dominant share of the male migrant’s earn-

ings in total income. While non-migrant households smooth these shocks through female labor

adjustments, migrant households rely more heavily on Savings. Naturally, households that receive

remittances remain sensitive to shocks abroad that affect their main earner.

The paper also considers the case in which shocks to household members are correlated. Al-

lowing for correlated shocks among non-migrant households highlights the importance of risk

diversification across locations. When shocks become more correlated, Savings play a larger role

in insurance while labor-based channels weaken. Although the quantitative effects are modest,

the direction of change is consistent with the idea that migration provides an additional layer of

insurance by reducing the exposure of household income to correlated domestic shocks. This find-

ing reinforces the interpretation of migration as a form of income diversification that complements

traditional self-insurance mechanisms.

Overall, households with overseas workers are better insured against shocks to both members

than non-migrant households, though the quantitative gains are small relative to the differences

in average consumption levels. These results do not account for the costs of migration—financial,

emotional, and social—which are likely to be substantial. Migration is not a margin of adjustment

that can be easily used in response to income shocks. In the model, migration is exogenous, while

labor supply at both the intensive and extensive margins adjusts endogenously to provide intra-

household risk sharing. In practice, international migration involves high fixed costs, uncertainty,

and in many cases, legal and physical risks.18

This study contributes to the quantitative literature on remittances by introducing idiosyn-

cratic risk and explicit household-level insurance mechanisms into a quantitative framework.

However, the model abstracts from aggregate risk, which has been the focus of previous research.

Extending the framework to incorporate both aggregate and idiosyncratic risk would be a valu-

able direction for future work. Another promising avenue is to endogenize the migration decision

and study its interaction with intergenerational investment in human capital, as explored in Ces-

pedes (2011) and Mota (2025). These extensions would help bridge the gap between micro-level

remittance behavior and the broader macroeconomic role of migration.

18For example, since the Dominican Republic is on an island, illegal travel to the United States requires small boats
or crossing the Mexican border. Obtaining a work permit is complex, and potential migrants often depend on luck and
social networks abroad.
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A Appendix

A.1 Distribution of agents over states

Households can be tracked by their state variables ε and a and its type j ∈ {N,M} ≡ Θ, so I will

use the compact notation s ≡ {ε, a, j} and S ≡ Υ × A × Θ. Let B be the σ-algebra generated in S

by its open intervals.

Let µ be the distribution of agents over S, a probability measure µ over B describes the econ-

omy by stating the proportion of agents of each type. A Markov process for the household states

variables can be constructed from the Markov process of the shocks and the decision rules of the

agents. Let Q(s,B) denote the probability that a type s = {ε, a, j} has of becoming of a type in

B ⊂ B, can be defined as:

Q(s,B) =
∑
ε′∈Bε

Γεε′ Igaj (ε,a)∈Ba
(12)

where I is an indicator function that takes value 1 if its argument is true and 0 otherwise, Bε is

the projection of B in Υ and Ba is the projection of B in A. The transition function Q describes the

evolution of the economy by generating a probability measure for next period µ′ given a proba-

bility measure µ today.

µ′(B) =

∫
S
Q(s,B)dµ (13)

In the stationary equilibrium of this economy, we require the distribution of households across

states to be invariant. In that sense, µ will permanently reproduce itself. However, households

can transition to any state of the earnings and wealth distribution.

A.2 Stationary recursive competitive equilibrium

A stationary recursive competitive equilibrium for this economy is a set of functions

{vN , vM , gaN , gaM , gcN , gc1M , gc2M , gl1N , gl2N , gl1M , gl2M}, a measure of households µ and a pair of prices

{w, r} such that:

1. given a pair of prices {w, r}, the functions{vN , vM , gaN , gaM , gcN , gc1M , gc2M , gl1N , gl2N , gl1M , gl2M} solve

the households’ decision problem.
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2. prices are given by marginal productivities, r = FK(K/L)− δ and w = FL(K/L).

3. factor inputs are obtained aggregating over households, K =
∫
gaj dµ and

L =
∫
[ε1(1− gl1N ) + ε2(1− gl2N ) + ε1(1− gl1M )] dµ. In other words, each market clear.

4. the measure of household is stationary, µ(B) =

∫
S
Q(s,B)dµ.

5. the aggregate resources constraint is satisfied, F (K,L) + T = K ′ − (1 − δ)K + C, this is

ensured by Walras law.

B Appendix

B.1 The transmission of wage shocks

For this exercise, I follow closely “Consumption Insurance Against Wage Risk: Family Labor Sup-

ply and Optimal Progressive Income Taxation” by Krueger and Wu (American Economic Journal:

Macroeconomics).

Recall that wage in my model is equivalent to εi,t ≡ exp(zi,t), shocks to log wage are defined

as ηi,t.

zi,t = ρzi,t−1 + ηi,t, with ηi,t ∼ N(0, σ2
η) (14)

We want to understand if the transmission of wage shocks to consumption is different between

households with migrants and households without migrant in a setting with 2 household mem-

bers. The transmission coefficients κ1c (κ2c) is the household consumption (c is in log) response to

female (male) wage shock η1t (η2t).

∆ct = κc1 · η1t + κc2 · η2t (15)

Similarly, we can estimate the labor income (y is in log) response to each member wage shocks,

and for the household labor income.

∆y1t = κ11 · η1t + κ12 · η2t (16)

∆y2t = κ21 · η1t + κ22 · η2t (17)
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∆yht = κh1 · η1t + κh2 · η2t (18)

Table 9: The Transmission of Wage Shocks (%)
Full Model Fixed Labor

Type N Type M Type N Type M
κc1 14.4 3.5 12.7 1.8
κc2 23.0 28.3 27.2 34.5
κ11 298.3 437.8 107.2 107.3
κ12 -131.6 -225.8 0.0 0.0
κ21 -39.8 -14.6 0.0 0.0
κ22 206.8 204.8 107.1 108.1
κh1 55.5 15.7 28.8 6.0
κh2 90.3 195.7 74.7 100.9
Notes: Based on the simulation of 10,000 households of each
type at the stationary equilibrium. The full model columns
corresponds to the model described in the main text. The
Fixed labor columns correspond to a simplified version of the
model where the labor supply are fixed at the average levels
of the full model. Type N and M are non-migrant households
and households with an overseas worker, respectively.

B.2 Consumption Insurance Decomposition to male shocks

B.2.1 Decomposition of the transmission of male shocks

• The percentage change of household income in response to a wage shock x (ηi,t). Y is in

level, y is in log.

∆yht = ∆Yht
Yht−1

= ∆Y2t+∆Y1t
Yht−1

≈


Y2t−1

Yht−1
κ22x+ Y1t−1

Yht−1
κ12x,

Y2t−1

Yht−1
κ22x+ ∆Y1t−1

Yht−1
,

if Y1t−1 > 0

if Y1t−1 = 0

• From E(∆yht) we decompose the effect of x through different channels

E(∆yht) ≈ E
[
Y2t−1

Yht−1

]
· κ22x+ Pr(Y1,t−1 > 0)E

[
Y1t−1

Yht−1
| Y1t−1 > 0

]
︸ ︷︷ ︸κ12x

=E
[

Y1t−1
Yht−1

]
+Pr(Y1t−1 = 0)E

[
∆Y1t−1

Yht−1
| Y1t−1 = 0

] (19)
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E(∆yht) ≈


1 +

Pr(Y1t−1 = 0)E
[
∆Y1t−1

Yht−1
| Y1t−1 = 0

]
1 + E

[
Y1t−1
Yht−1

]
κ12x

E
[

Y2t−1
Yht−1

]
·κ22x

E
[
Y2t−1

Yht−1

]
· κ22x

︸ ︷︷ ︸
K4

1 + E
[
Y1t−1

Yht−1

]
κ12x

E
[
Y2t−1

Yht−1

]
· κ22x


︸ ︷︷ ︸

K3

×E
[
Y2t−1

Yht−1

]
︸ ︷︷ ︸

K2

κ22︸︷︷︸
K1

x

(20)

• K1 represents the effect of male intensive margin (K1 = 1) if male labor supply does not

respond to the shock).

• K2 represents the composition effect of female income (K2 = 1 if female labor income is

zero).

• K3 represents the effect of female intensive margin (K3 = 1 if female labor supply does not

respond to the shock through intensive margin).

• K4 represents the effect of female extensive margin (K4 = 1 if females do not respond to the

shock by entering the labor market).

• We can calculate K1 to K3 easily from the model-simulated data.

• E
[
∆Y1t−1

Yht−1
| Y1t−1 = 0

]
is more difficult to calculate directly because the change of income

here is supposed to be in response to only the shock x. But we can estimate the following

equation and then combine it with (19) to get K4 = κh2/(K1 ·K2 ·K3).

E(∆yht) = κh2 · x (21)

Then, we can get regress ∆ct on shocks using model-simulated data to get the transmission of

male shocks on consumption:

E(∆ct) = κc2 · x

• E(∆ct) = K5 · E(∆yht), where K5 represents the effect of other insurance (savings) (K5 = 1

if consumption responds one for one to changes in income).

κc2 = K5 · κh2 = K5K4K3K2K1
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B.2.2 Consumption Insurance Decomposition to male shocks

• Total insurance= ΣmInsurance(m)

1. Insurance provided by male labor supply: 1−K1.

2. Insurance provided by the female earner: (1−Π4
m=1Km)− (1−K1).

(a) Composition effect: (1−Π2
m=1Km)− (1−K1).

(b) Intensive margin: (1−Π3
m=1Km)− (1−Π2

m=1Km).

(c) Extensive margin: (1−Π4
m=1Km)− (1−Π3

m=1Km).

3. Insurance from other channels (savings): (1−Π5
m=1Km)− (1−Π4

m=1Km).

B.3 Consumption Insurance Decomposition to female shocks

B.3.1 Decomposition of the transmission of female shocks

∆yht = ∆Yht
Yht−1

= ∆Y2t+∆Y1t
Yht−1

≈


Y2t−1

Yht−1
κ21x+ Y1t−1

Yht−1
κ11x,

Y2t−1

Yht−1
κ21x+ ∆Y1t−1

Yht−1
,

if Y1t−1 > 0

if Y1t−1 = 0

E(∆yht) ≈ E
[
Y2t−1

Yht−1

]
· κ21x+ Pr(Y1,t−1 > 0)E

[
Y1t−1

Yht−1
| Y1t−1 > 0

]
︸ ︷︷ ︸κ11x

=E
[

Y1t−1
Yht−1

]
+Pr(Y1t−1 = 0)E

[
∆Y1t−1

Yht−1
| Y1t−1 = 0

] (22)

E(∆yht) ≈

1 +
E
[
Y2t−1

Yht−1

]
· κ21x

E
[
Y1t−1

Yht−1

]
·

1 +
Pr(Y1t−1=0)E

[
∆Y1t−1
Yht−1

|Y1t−1=0

]
E
[

Y1t−1
Yht−1

]
κ11x




︸ ︷︷ ︸

K4

×E
[
Y1t−1

Yht−1

]
︸ ︷︷ ︸

K3

1 +
Pr(Y1t−1 = 0)E

[
∆Y1t−1

Yht−1
| Y1t−1 = 0

]
E
[
Y1t−1

Yht−1

]
· κ11x

︸ ︷︷ ︸
K2

κ11︸︷︷︸
K1

x

(23)

• K1 represents the effect of female intensive margin (K1 = 1 if female labor supply does not

respond to the shock).
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• K2 represents the effect of female extensive margin (K2 = 1 if females do not respond to the

shock by entering the labor market).

• K3 represents the effect composition effect of male income (K3 = 1 if male labor income is

zero).

• K4 represents the effect of male intensive margin (K4 = 1 if male labor supply does not

respond to the shock through intensive margin).

E(∆yht) = κh1 · x (24)

By regressing ∆ct on shocks using model-simulated data, we can get:

E(∆ct) = κc1 · x

• E(∆ct) = K5 · E(∆yht), where K5 represents the effect of other insurance (savings) (K5 = 1

if consumption responds one for one to changes in income).

κc1 = K5 · κh1 = K5K4K3K2K1

B.3.2 Consumption Insurance Decomposition to female shocks

• Total insurance= ΣmInsurance(m)

1. Insurance provided by female labor supply: (1−K1K2).

(a) Intensive margin: (1−K1).

(b) Extensive margin: (1−K1K2)− (1−K1).

2. Insurance provided by male labor supply: (1−Π4
m=1Km)− (1−Π2

m=1Km).

(a) Composition effect: (1−Π3
m=1Km)− (1−Π2

m=1Km).

(b) Intensive margin: (1−Π4
m=1Km)− (1−Π3

m=1Km).

3. Insurance from other channels (savings): (1−Π5
m=1Km)− (1−Π4

m=1Km).
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C Welfare analysis

In this section, I quantify the ex-ante welfare gain between being born as a Type N household

and a Type M household, that is, the welfare consequences for households before their identity is

revealed.19 The focus is on comparing both types of households in a world where they face a cal-

ibrated steady-state equilibrium. The quantitative exercise answers the question: before realizing

a household’s productivity level, how much would I have to increase a non-migrant household’s

lifetime consumption to achieve the same expected utility level of a household with a migrant?

The consumption equivalent variation of this exercise (CEV ) is obtained solving for CEV

in 25. Then, I decompose the welfare gains in welfare gains of increased levels, CEVL, welfare

gains of reduced uncertainty, CEVunc, and welfare gains of reduced inequality, CEVine. The de-

composition follows closely Flodén (2001), which is a type of Bénabou decomposition. In 25, the

left-hand side and right-hand side arguments, {cN1 , cN2 , lN1 , lN2 , cM1 , cM2 , lM1 , lM2 }, are the expected

optimal stream of state-contingent plans from the calibrated equilibrium, which take into account

the expected values of the state variables, ε1, ε2, and a. In this context, to take a non-migrant house-

hold to the expected level of lifetime utility of a household with migrant, it requires 68.9% lifetime

consumption increase. It is important to recognize that the welfare gains might be overestimated

because the model includes neither costs of migration nor disutility for having the household

members living abroad.

∫
VN∗((1 + CEV )cN1 , (1 + CEV )cN2 , lN1 , lN2 )dµ =

∫
VM (cM1 , cM2 , lM1 , lM2 )dµ (25)

The welfare gains from reduced uncertainty, CEVunc, is obtained comparing the cost of each

type of household’s uncertainty–being measured in terms of percentage of consumption to isolate

the levels gains. The cost of uncertainty for each type of household, piunc, is calculated from the

difference between expected and certainty equivalents consumption and leisure as the solution to

equation (26).

Vi∗((1− piunc) · Ci
1, (1− piunc) · Ci

2, l
i
1, l

i
2) = Vi(C̄

i
1, C̄

i
2, l

i
1, l

i
2) (26)

where {Ci
1, C

i
2, l

i
1, l

i
2} are the expected, or average values at the calibrated equilibrium. Also,

19For this exercises I do not consider transitional dynamics.
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{C̄i
1, C̄

i
2, l

i
1, l

i
2} are the average certainty-equivalent boundless.20 Then, the welfare gains of re-

duced uncertainty are computed as CEVunc = (1−pIIunc)
(1−pIunc)

− 1, for a gain equivalent to 1.8% of life-

time consumption. Intuitively, because of higher uncertainty in non-migrant households, these

households are willing to give up 1.8% of lifetime consumption to face the levels uncertainty ex-

perienced by households with migrants–after controlling for differences in levels of consumption

and leisure.

Lastly, the cost of inequality, piine, is obtained by solving equation (27). That is, the difference

between the utility of consuming certainty-equivalent averages and the average of utilities.

Vi∗((1− piine) · C̄i
1, (1− piine) · C̄i

2, l
i
1, l

i
2) =

∫
Vi(c̄

i
1, c̄

i
2, l

i
1, l

i
2)dµ (27)

where {c̄i1, c̄i2} are the conditional certainty-equivalent, which depend on the state variables

of each household. Then, the welfare gains of reduced inequality are computed as CEVunc =

(1−pIIine)

(1−pIine)
− 1, for a gain equivalent of -5.2% of lifetime consumption. This means that inequality is

less of a problem for non-migrant households. Because of higher inequality, non-migrant house-

holds are willing to give up 5.2% of lifetime consumption to avoid the distribution of households

with migrants–after controlling for differences in levels of consumption and leisure.

In summary, the overall welfare gains, CEV , are equivalent to an increase of 68.9% of lifetime

consumption, which corresponds to uncertainty reduction gains of 1.8%, level gains of 72.3%, and

inequality losses of 5.2% of lifetime consumption. We can conclude that the primary source of

welfare comes from increases in the levels of consumption.

D Average Coefficient of Variation

Average.CV ≡
∑H

h=1

H

(
σh
µh

)
where µh and σh are the household labor income mean and standard deviation of household

h, respectively. For the US, I use data from the Annual Social and Economic Supplement (ASEC)

20The average certainty-equivalent, C̄i ≡
∫
c̄idµi, is defined over the support of the calibrated steady-state distribu-

tions of conditional certainty-equivalents, c̄i ≡ c̄i(ε1, ε2, a). Following Flodén (2001), I fix the level of leisure and adjust
consumption to a level in which a household is indifferent between the world without uncertainty and the calibrated
equilibrium, with uncertainty.
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of the CPS from 2016 to 2018. I can follow households for March of two consecutive years with

this dataset as explained in Ziliak et al. (2011). For the Dominican Republic, I use data from the

BCRD (2014) from 2016 to 2018 and follow households the same month of two consecutive years

(January, February, or March). I only include households with positive labor income in at least

one of the two observations for both countries. Alternatively, we could include observations with

no labor income and impute a household coefficient of variation of 0. In that case, the DR still has

higher volatility but is closer to the US; this result is explained because the share of households

without labor income in the two observations is higher in the DR than in the US.
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