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Abstract

This dissertation is composed of two essays that relate topics in the fields of labor eco-

nomics, migration, experimental economics and entrepreneurship, taking into account

a gender perspective.

The first essay examines collective remittances, those sent by migrants’ associa-

tions to be invested in community projects in their hometowns, matched by govern-

mental funds through the Mexican program 3x1 Para Migrantes. This study evaluates

the effect of collective remittances on the probability of wanting to migrate, being

employed and in the labor force, and on the amount of hours worked of adult men

and women in 2002 and 2005 in Mexico. Collective remittances have a positive, al-

beit modest, impact on the employment and labor force participation of adults in

participant municipalities, but no effect on the preferences to migrate. Important

differences are observed by type of project executed and by gender and age cohort,

with younger men and women benefiting the most from investments in schools and

sports facilities.

The second essay conducts a series of laboratory experiments to test the hypoth-

esis that, while stress worsens entrepreneurial choices and outcomes for all, it does so

more for women than men. Results show that the effects of stress on choice and per-

formance are more negative for women. Experimentally-induced stress causes more

long-lasting productivity losses for women, and additional losses for making choices

that do not maximize income given one’s productivity. The negative treatment effect

on women’s productivity, choice quality, and earnings is driven by women who expe-

rienced negative life events. The mechanisms that affect choices also differ by gender.

Men are more likely to present inconsistencies during a series of entrepreneurial deci-

sions, and women to have inaccurate beliefs about their performance.
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CHAPTER 1

Introduction

This dissertation is composed of two essays, one that studies collective remittances

as a potential tool for local development and the generation of job opportunities, and

one that analyzes stress and the mechanisms through which it can affect performance

and entrepreneurial choices. Both essays take into account a gender perspective, and

they can be related by their contribution to the literature in labor and development

economics, and the design of public policy interventions.

The first essay focus on the economics of immigration and labor economics. I

study collective remittances, the amount of money sent by associations of Mexican

migrants in the United States to their hometowns in order to be invested in com-

munity projects, and how they can affect community development, individual labor

decisions, and the overall labor outcomes in Mexican municipalities. I analyze the

program 3x1 for Migrants, a unique strategy by the Mexican government to incen-

tivize the social participation of migrants’ clubs in community projects. Given some

challenging characteristics of the available data, one of the contributions of this study

is the discussion and implementation of a series of strategies in order to deal with

identification challenges in a context of a program in which participants self-select

to obtain the treatment. In order to do so, I study the effects of the 3x1 Program

at the individual level, doing an intensive margin analysis of a sample of participant

municipalities, and using a rich longitudinal dataset that allows the estimation of a

fixed effects model that controls for non-observable characteristics.

Migrant networks and the remittances they send collectively are not a common

object of research in comparison with research on individual migrants and family

remittances. Networks are usually defined by geographic or social criteria and they
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cannot be tracked as easily as family ties. Most studies agree on the fact that migrants’

networks facilitate and incentivize migration, leading to a consequent reduction in

the local labor supply. However, if we consider collective remittances, the impact of

migrants’ networks on economic outcomes may be different through other channels

not yet studied. My research sheds some light on the dynamics of networks and

remittances in a way that is relatively new. This contributes to the understanding of

a different dimension of the migration process that can be a tool for local development

with direct participation of civil society, and can also help to improve the design of

programs in Mexico and other countries with high levels of migrant participation and

remittances flows.

The second essay presents the analysis from a series of laboratory experiments in

which I study high emotional load and uncertainty as sources of stress, and how they

can affect entrepreneurial choices and outcomes. Entrepreneurship is defined as the

propensity to take risks for a profit, which depends on the entrepreneur’s performance

that can be measured as their productivity. High emotional load (anxiety, sadness,

worry) is elicited through a video clip, and uncertainty is induced by limiting the

amount of information individuals have in order to make decisions. I test if the effects

of stress on entrepreneurship occur through changes in productivity, risk aversion,

accuracy of subjective expectations of future productivity, and cognitive impairment.

I analyze to what extent stress makes entrepreneurial choices non-income-maximizing,

and how responses to stress vary by gender. The main hypothesis to test is that, while

stress worsens entrepreneurial choices and outcomes for all, it does so more for women

than men.

Results show that stress, through high emotional load and uncertainty, decreases

productivity, lowers entrepreneurial choices, increases non-maximizing choices, and

reduces overall profits, especially for women. Men are more likely to present incon-

sistencies during a series of entrepreneurial decisions, and women are more likely to

have inaccurate beliefs about their performance. Women show a greater proclivity
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to have experienced events that could lead to higher chronic stress (as indicated by

the fact that they have experienced parental divorce or death of close relative, have

low-education father, and higher-than-median self-reported stress and cortisol), and

when this happens they are more susceptible to these experiment’s stressors and the

treatment effects are larger. These findings suggest that there are economic benefits

to reducing stress and uncertainty, both in the workplace and outside. Moreover,

given that women are both subject to more stressors and respond more negatively

to stress than men, the differential incidence of, and the response to, stress by gen-

der may be one determinant of why women are under-represented in high-pressure

activities, jobs, and professions.
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CHAPTER 2

Collective Remittances and the 3x1 Program in

Mexico: Local Labor Market Effects

2.1 Introduction

Migration and remittances have a very important role in the Mexican economy. In

2010, the number of Mexicans working or looking for a job in the US accounted

for 16.4 percent of the economically active population in Mexico.1 These migrants

send money back home in such a way that family remittances account for about 2.05

percent of the GDP in 2010 (6.24 percent of the total income in the current account),2

which makes remittances the second most important source of income, just after oil.

The importance of family remittances led the Mexican government to take actions to

facilitate the process to remit and decrease its costs.

A large number of Mexican migrants living in the US create clubs and associa-

tions that send money to support community projects in their Mexican hometowns.3

Increases in these collective remittances and the important projects carried out in

different municipalities motivated the participation of the Mexican government. The

result was 3x1 Para Migrantes, an innovative program in which the government col-

laborates with migrant networks in order to encourage the use of remittances to

improve living conditions in Mexican towns. Most studies of collective remittances so

far focus on the structure of the migrants’ networks, their organization structure, and

1Own calculations with data from the National Institute of Geography, Statistics and Information
(INEGI), for Mexico; and the Current Population Survey for the United States.

2Although the importance of family remittances remains, remittances from Mexican immigrants
living in the US significantly reduced after 2008, due to the financial crisis in the US. Family
remittances decreased from a historical maximum of USD$26 billion in 2007, to USD$21 billion in
2010, slowing recovering since then (Banco de Mexico, 2013).

3I refer to these as migrant clubs or networks, but they are also commonly known as Hometown
Associations (HTAs).
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some evaluations about the role of the 3x1 program as a tool for provision of public

goods and democratic participation in disadvantaged regions.4 In contrast, the effect

of this program on the Mexican labor market is the object of study in this paper.

The term collective migrant refers to “higher level and relatively permanent mi-

grant organizations which function on a binational basis fostering both social and

cultural solidarity between Mexicans and their hometown constituency with mutual

social, political and economic benefits” [Delgado and Rodŕıguez (2001), p.747]. Con-

sequently, the idea of collective remittances implies “a joint fund that migrants as-

sociations use to finance community projects [. . . ], leading the migrants to lobby at

different government levels in order to execute community works that historically

have been ignored, and stimulating the evaluation of public policy and accountabil-

ity practices” [Moctezuma and Pérez (2006), p. 125, own translation].5 In Mexico,

these collective remittances have constantly increased over the last 30 years, in such

a way that migrants clubs started to gain political influence in their hometowns in

Mexico. At an early stage these collective remittances were mostly directed to social

and religious activities. More recently, they have been focused on activities related to

generation and improvement of health and educational services, urban infrastructure,

access to electricity, scholarships funds and productive projects in rural areas.

The increasing amount of collective remittances in the last years attracted the

attention of local governments during the decade of 1990, leading to the creation

of mutual funds designed to create bigger community projects. The Mexican state

of Zacatecas was the first of its type. A program called Uno por Uno (One for

One) was created in 1992, in which municipal governments matched funds with the

collective remittances received by the community in order to finance projects in the

4See for example: Duquette-Rury (2010), Aparicio and Meseguer (2011, 2012), Delgado and
Rodŕıguez (2001), Fox and Bada (2008), Fernández, Garćıa and Vila (2006), and Moctezuma (2005).

5Although these definitions are based on the Mexican migration experiences, important examples
of collective remittances in different host and home countries are more common now (see Schüttler
(2008) for a discussion of evidence from Mexico, Morocco, and the Philippines. See Burgess (2012)
for a comparison of collective remittances in Mexico and El Salvador).
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region. The political influence of these migrants clubs grew quickly, and the state

government started to participate in this program as well, known by then as Dos

por Uno (Two for One). In 2002, the National Ministry of Social Development,

SEDESOL, incorporated this program as part of the National Development Plan of

President Fox’s administration. Since then, this strategy is known as Programa 3x1

para Migrantes, or Three for One Matching Funds Program For Migrants, indicating

that the amount of collective remittances is matched with a similar amount of money

from the municipal, state and federal levels of government, under the condition that

the money has to be invested in community projects.

The rules of operation in this program are straightforward since there is no prior

selection from the government to participate in it. The interest to participate must

come from the community and the migrants’ club, and they have to apply for funds

to the municipal government first and then for the state and federal funds through

SEDESOL. These three local actors (community, migrants and municipal govern-

ment) decide the terms of implementation of the project through a designated com-

mittee. Since municipalities self-select to join the program, it might be the case that

those that participate are more likely to have more resources and initial infrastructure

to organize and start projects, although the Mexican government is seeking to increase

participation in more marginalized communities as a way to help development in poor

areas.6

In 2003, the second year of the program’s operation, migrants’ clubs invested

USD$8.9 million in their hometowns. These collective remittances almost doubled

in 2006 when migrants contributed to the 3x1 Program with USD$16.9 million. The

states in which migrants’ hometown associations contributed the most are the ones

with a stronger tradition of migration (Zacatecas, Jalisco, Michoacan), where mi-

grants are historically more organized. However, the 3x1 Program has incentivized

6A detailed history of the development of the program can be found in Fernández (2006). See
Aparicio and Meseguer (2012) for a nice short summary of the implementation of this program.
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the creation of new migrants’ associations: according to the data available in the

directory of organizations registered in the Institute of Mexicans Living Abroad, 65

percent of the 2,309 hometown associations listed were created between 2006-2013

(IME, 2013).7 Despite this continuous increase in the participation and collaboration

of organized migrants, collective remittances invested through the 3x1 Program are

still less than 1 percent of family remittances sent to Mexico.8 In terms of federal

transfers to municipalities, collective remittances represented less than 5 percent of

the total amount of the transfers made from the federal government to municipalities

via funds for social infrastructure and municipality’s strengthening.9 Nevertheless,

the scope of the projects funded through collective remittances can be larger thanks

to the matching nature of the 3x1 Program.

There are numerous studies that focus on the effect of remittances that migrants

send to their families in their communities of origin. Remittances, as a source of higher

income, may have positive effects on consumption and investment decisions. They

may relax the current budget constraint of the migrants family or may be the only

way to overcome credit constraints for important investment decisions that require

a considerable amount of money. In this sense, remittances can have an important

role for the economic development of the home countries. On the other hand, some

studies show that family remittances may have negative effects on the number of

hours worked by the members of the household who receive remittances. Others find

that the positive effect of remittances is not big enough to counteract the influence

of migration incentives for kids, who reduce their schooling attendance in order to

7It is worth noting that the organizations voluntary register themselves in this list, so it is
possible that more organizations exist but opt not to be registered.

8Collective remittances represented 0.059 percent of family remittances in 2003, and 0.065 per-
cent in 2006.

9In Zacatecas, the state with higher inflows of remittances, collective remittances represented 5
percent of the total amount received in 2006 from the Fondo de Aportaciones para la Infrastructura
Social Municipal and Fondo de Aportaciones para el Fortalecimiento de los Municipios. In Veracruz
and Hidalgo, the states with the smaller levels of collective remittances, they represented 0.01 and
0.16 percent of the transfers from these funds, respectively.
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migrate.10 Regarding the effect of migration and family remittances on labor supply

at the home country, different studies show ambiguous results.11

Collective remittances are possible when migrants’ networks exist. Networks are

usually defined by geographic or social criteria (for example, if migrants come from

the same hometown, or if they are from the same religious group). Migrants’ networks

facilitate migration. They provide information to potential migrants, they are a safety

net in the host country to those who migrate for the first time, and they may even

help to finance the trip to leave the home country. Networks incentivize migration

through these channels, leading to a consequent reduction in the local labor supply.12

Nevertheless, the effect of migrants’ networks on labor markets may be quite

different through other channels when considering the use of collective remittances

for local investment. When a municipality is receiving collective remittances that

are invested in productive projects, this may lead to the improvement of economic

conditions in the community with the added effect that makes it more appealing to

stay in the municipality and get a job there, as an alternative to migrate. Then we

may see a reduction in the levels of migration in the municipality and therefore some

effects in the labor market, either in the number of jobs available, or decisions on the

number of hours worked.

The impact of migrants’ associations through collective remittances on local labor

markets, to my knowledge, has been not analyzed yet, basically due to the lack of

data. However, in the Mexican experience, availability of data is possible thanks

to the records of the 3x1 Program from a previous qualitative evaluation. I match

10For family remittances and labor supply in Mexico, see Airola (2008), Amuedo-Dorantes and
Pozo (2006) and Hanson (2007). For remittances and their impact on the generation of family
businesses or microenterprises, see Woodruff (2007) and Woodruff and Zenteno (2001). For migration
incentives, remittances and children schooling attendance see McKenzie and Rapoport (2006).

11Cfr. Hanson (2007), and Amuedo-Dorantes and Pozo (2006), which also have divergences due
to the methodology used. See Görlich, Mahmoud and Trebesch (2007), for an analysis of the effect
of remittances on labor supply, housework and schooling in households with at least one migrant,
with information from Moldova.

12See Koola and Özden (2008) who studied labor supply of households with migrant members,
taking into account the network effect measured by religious attachment in India.
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this municipality-level database with individual and household-level data from the

Mexican Family Life Survey (MxFLS) in order to get information about socioeconomic

characteristics, employment status, family remittances and migration experiences. I

focus this study on the labor market for men and women of age 25 and older, given

that most adults at this stage are less likely to be enrolled in school, and more likely

to participate in the labor force. Since the period of study of this program is short

and for years when the program was starting, it is more probable to expect a quick

response, if any, from those who have a more active presence in the labor market, at

least in the short run.

Some issues arise in this analysis, though. Given the nature of the 3x1 Program,

municipalities self-select in order to participate. Labor force participation, even con-

trolling for individual and household characteristics, might imply problems of endo-

geneity. Different specifications and the use of a rich panel database in this case are

useful for overcoming these concerns. Taking this into account, I find that collective

remittances through participation in the 3x1 Program have an ambiguous impact on

the labor market in the municipalities with projects financed by these funds. The to-

tal per capita amount invested in municipality projects through the 3x1 Program has

a positive effect on the probability of being employed and participating in the labor

force, but no effect in the desire to migrate. Additionally, while men and women re-

spond similarly to the investments and projects executed in their communities by the

program, they show slightly different patterns that are also affected by age. For ex-

ample, when the municipality invests collective remittances in urbanization projects,

women and older men are more likely to be employed, while younger men are not,

but both younger men and women are more likely to be willing to move out of their

town. Meanwhile, the opposite happens for the older group. Municipalities also seem

to benefit more from investments in schools and sports facilities. These increase the

probability of being employed for all groups, and slightly reduce the willingness to

move out for younger men and women. While overall these results are modest, this
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is a first step taken on a better understanding on how collective remittances from

migrants’ associations can strengthen social capital in a way that can be useful as a

potential tool for local development.

2.2 Potential Effects of Collective Remittances on Local La-
bor Markets

The 3x1 Program matches funds from the municipal, state and federal governments

to the amount of collective remittances provided by the migrants association in a

given municipality. The projects financed by this program must yield a benefit for

the community. There are 21 different types of projects carried out since the imple-

mentation of the program. I classify these projects in four categories: those related

to urbanization of a municipality, projects directed to health and social infrastruc-

ture, those for schools and sports facilities and projects focused on the improvement

of production and productivity (see Table 2.1 for the complete classification). The

nature of each project and the amount invested in it may affect the local labor market

through two channels: decreasing the incentives to migrate and increasing the labor

demand. Each channel implies different hypotheses I test with the available data.

2.2.1 Channel 1: Labor Demand

The 3x1 Program may increase labor demand in two ways. First, projects need work-

ers to be carried out, so the program itself generates employment opportunities the

moment the program is implemented. Second, once finished, the projects themselves

may be a new source of employment in the municipality, especially since an impor-

tant number of projects have the objective of improving production or productivity.

Either way, collective remittances that finance productive projects in municipalities

may increase the demand for labor and reduce unemployment. If we consider a labor

market in which there would not be a clear-market equilibrium, as would be the case
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in an economy like Mexico, in the short run we have sticky wages above the equi-

librium wage and the effect of collective remittances in the labor demand will only

affect the levels of employment, but not the current wages.13,14 Figure 2.1 represents

this situation, where we observe a positive shift of the labor demand. This is the first

hypothesis to test empirically:

H1
0 : Collective remittances, through the projects financed by the 3x1 Program, in-

crease the probability of being employed.

Another potential effect is that demand for labor increases in such a way that

we may see changes in the number of hours worked in a given frame of time. There

are different causes that make this scenario to happen. One possibility is to have an

excess of labor demand. In this case previously unemployed people would get a job

but those already employed may have incentives (or may be pushed) to work more

hours. Another possibility is that some workers may be underemployed or that there

are some constraints in the labor market that made not possible for them to work

their desired number of hours.15 If the program, through the projects it finances,

allows these constraints to disappear, those underemployed people may work more

13One may think that the availability of new job opportunities would attract people who are
currently out of the labor market so this would increase the labor force participation. However,
since I am assuming that wages are sticky, this shift in labor demand does not alter wages. If
people out of the labor force do not want to work because their reservation wage is higher than the
market wage, the availability of jobs is not going to alter their decision to stay out of the labor force.
Nevertheless, we may expect an effect on the labor force participation once we consider how collective
remittances invested in productive projects may affect the incentives to migrate (see section 2.2).

14Data from the National Survey on Occupation and Employment (ENOE) reports unemployment
rates of 2.52 (men) and 3.49 (women) percent in 2002, and 3.43 (men) and 3.64 (women) percent
in 2005. If we consider those individuals unemployed and those out of the labor force but willing
to work divided by the population older than 14 years old, these adjusted unemployment rates are
5.48 and 7.67 percent for men and women respectively in 2002, and 6.63 and 9.39 percent for men
and women respectively in 2005 (own calculations using available data from INEGI).

15The underemployment rate (total underemployed population divided by the total amount of
employed people) are 6.83 (men) and 4.66 (women) percent in 2002, and 8.45 and 5.94 percent for
men and women respectively in 2005 (own calculations using data from INEGI).
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hours once the program is implemented in their municipality. In any of these two

potential cases we can expect an increase in the number of hours worked. A first

exploration of this idea would be developed in section 4. Next sub-section discusses

an alternative channel by which collective remittances can affect these indicators.

2.2.2 Channel 2: Incentives to Migrate

Collective remittances are invested in community projects that are means to improve

social and productive infrastructure. As a consequence of these improvements, there

is an increase in the amenities available at the municipality. It could also be the case

that there are more job opportunities, as discussed above. The municipality is now a

more attractive place, so there is a reduction in the incentives to migrate. Potential

migrants may consider postponing their leaving or even feel discouraged to migrate

at all. If more people are staying in the municipality, this implies more people are

available to work there: local labor supply increases in the short run. Additionally,

the new opportunities might encourage some of those individuals out of the labor force

to look for a job again, so labor supply might increase, even if there is no change in

migration patterns.

Since one category of the projects financed by collective remittances includes im-

provement and construction of school facilities, we may think that for some people

the improved access to education would lead them to leave the labor force in order

to continue their studies. However, given that I focus my analysis on people over the

age of 24, it is not probable that they will be interested in coming back to school.

Moreover, as long as the individuals from this sample are more likely to have children

and/or being the head of a household, it is more attractive for them to stay in their

municipality if there are important improvements in education for their children.

Therefore, we may expect that collective remittances decrease the incentives to

migrate and thus increases labor force participation. These are the last two hypothe-
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ses I test.

H2
0 : Collective remittances, through the projects financed by the 3x1 Program,

make it more attractive to stay in their hometowns and decrease the desire to migrate.

H3
0 : Collective remittances, through the projects financed by the 3x1 Program, in-

centivize more people to look for a job, either because they decide to stay in their

hometowns or because they are encouraged by new opportunities and amenities, in-

creasing the probability of participating in the labor force.

Figure 2.2 depicts the positive shift of the labor supply as a consequence of the

effects summarized in hypotheses 2 and 3.

Overall, I expect these projects to increase job opportunities (either because people

are needed to carry out these projects or because once the projects are done they are

a new source of employment), and to increase the amenities in the community (since

an important part of these projects are related with the improvement of roads and

schools, access to electricity, and construction of parks). Therefore, at the end, these

projects increase the labor demand, more jobs are now available, there are fewer

incentives to migrate and more people are willing to participate in the labor force.

The effect on the probability of unemployment in this sense is ambiguous: community

projects may generate more jobs and thus increase the probability of employment,

but the decrease in the incentives to migrate implies that more people staying in the

community makes competition for a job harder. Both the supply and demand curves

are likely to shift simultaneously. Which effect is higher at the end is an empirical

question. This situation is illustrated in Figure 2.3. The next sections present the

data and the strategies to identify these mechanisms.
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2.3 Data and Descriptive Statistics

2.3.1 Data Sources

Data about collective remittances were obtained from the 2006 evaluation16 of the

program 3x1 para Migrantes, implemented by SEDESOL, the Mexican Ministry for

Social Development. This database contains information for all the projects financed

by collective remittances and government funds in 18 states and 735 municipalities be-

tween 2002 and 2006, including total amount invested in each project, and the nature

of the project, say, urbanization (bring access to electricity, redesign of streets), im-

provement of schools and sports facilities, health and social infrastructure (support for

hospitals/clinics, social assistance, community services, renovation of historical sites)

and projects related to improvement of productivity (purchase of farm machinery,

tools, connection of rural roads to freeways, irrigation systems, etc). I complement

this information with data for states and municipalities. Gross Domestic Product

(GDP) at the state level was obtained from INEGI, the National Institute of Statis-

tics, Geography and Information. The index of marginalization17 at the municipal

level was provided by CONAPO, the National Council of Population. Electoral data

to estimate political preferences by municipality was obtained from IFE, the Federal

Electoral Institute.

Data at the individual and household level come from the Mexican Family Life

Survey (MxFLS), a longitudinal database whose baseline is from 2002 and its second

wave information was collected in 2005. The baseline includes 35,667 individuals in

16The objectives of the 2006 evaluation were to examine the program’s design, the coverage,
operation and basic results of the programs’ execution, but not an analysis at the micro level the
way I am proposing here.

17The Index of Marginalization considers the percentage of illiterate population older than 15
years old, the percentage of population older than 15 years without elementary school, percentage
of population living in dwellings without toilet, without electricity, without access to water, with
some level of overcrowding, with floor of earth, in localities with less than 5,000 inhabitants, and
the percentage of employed population living on an income lower than the equivalent of twice the
minimum wage.
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8,440 households from 136 municipalities and 16 states in rural and urban Mexico.

The second wave tracked the same individuals and households three years later and

included all the new-born babies and new members added to the household during

that period of time. The sample of interest for this study takes into account only the

original households with their original members from the 2002 baseline, present in

both 2002 and 2005 with complete information. This leaves us with 32,386 individuals

in 7,570 households. The final working sample is restricted to those adults over the

age of 24 in 2002 who were present in both years 2002 and 2005. When I restrict the

analysis to only those municipalities that participated in the 3x1 Program, the final

working database contains 5,620 individuals from 2,866 households.

The use of the MxFLS data allows us to have a detailed picture of individual

and household characteristics which are helpful for the empirical strategies followed

to test the hypotheses discussed above. MxFLS gives us rich information about age,

education, ethnicity (if the individual speaks an indigenous language), employment

history, preferences to migrate, and migration experience. Related to households,

there is enough information to generate important control variables, including the

number of members in the household (household size), value of assets, non-labor

income, access to formal credit and savings institutions (as a measure of financial

constraints), migration experience in the household, family remittances, and economic

and health shocks.18 MxFLS data is merged at the municipality level with data from

the 3x1 Program and the rest of municipality and state-level variables.

2.3.2 Descriptive Statistics

Collective remittances had existed for years before the program 3x1 para Migrantes,

and the Mexican state of Zacatecas is the paradigmatic example of the organization of

18Shocks in MxFLS are reported at the household level, and they can be either the death of a
household member, illness or serious accident that required hospitalization of any household member,
unemployment or business failure of any household member, home or business loss due to any natural
disaster, total loss of crops or loss, and robbery or death of livestock.
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migrants clubs for the development of their hometowns. Also, Zacatecas is the state

with the highest value in the index of migration intensity.19 Although this state is

not included in the MxFLS sample, we still have Michoacan, which is classified as the

state with the second highest value in the index of migration intensity, and Jalisco,

the state with the second highest volume of collective remittances invested through

the program. Table 2.2 shows the distribution of Mexican states and municipalities

that participate in the 3x1 Program: 27.5 percent of the municipalities in Mexico

(in 26 out of 32 states) had at least one project financed with collective remittances

during the period 2002-2005. With respect to the sample of interest, 38.24 percent

of the municipalities present in the MxFLS sample participated in the 3x1 Program

during this period of time.

Taking into account the cumulative number of projects in the program during the

whole period 2002-2005, these 52 municipalities in the MxFLS sample participated

in the program with a total of 351 projects, with one municipality from Nuevo Leon

registering 111 projects in 2002.20 The projects financed by collective remittances

through the program 3x1 para Migrantes are distributed in small rural villages of

less than 2,500 inhabitants (49 percent) and urban areas (51 percent). The average

amount invested per municipality by collective remittances through the program was

USD$120,760 in 2002 and USD$245,250 in 2003-2005.21

International migration to the US is a common experience for an important share

of Mexican households. Table 2.5 shows this information at the household and the

individual level in municipalities according to their participation in the 3x1 Program.

Note that there is a clear, stronger migration and remittances experience in those

19Index of Migration Intensity includes information from the National Census, taking into account
the percentage of households who received remittances, the percentage of households with emigrants
living in the US during 1995-2000, percentage of households with circular migrants during 1995-2000,
and the percentage of households with migrants who came back from the US during 1995-2000.

20See Table 2.3 for the total amount of projects for each year, and the accumulated number of
projects over all the period 2002-2005.

21see Table 2.4 for the average amount invested by type of project.
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households that live in participant municipalities. Of the 4,704 households in the

MxFLS sample in communities that do not participate in the 3x1 Program, 38.8

percent had at least one relative living in the US in 2002 and 2005. For households

in participating communities the percentage is 60.4 and 56.2 for 2002 and 2005,

respectively. Around 0.7-2.6 percent of the non-participant households had a current

member of the household with a previous migration experience, either short term

(more than 1 month, but less than 12 months) or long term (stayed in the US for more

than one year, but returned to his/her hometown back in Mexico). These numbers are

higher for households in municipalities that are beneficiaries of the program, ranging

from 0.9 to 5.2 percent. The percentage of households that receive remittances is

almost double in participant municipalities in both years, and they also receive a

higher amount of such transfers, which represent more than a quarter of their labor

income and around a half of their non-labor income.

Men and women of age 25 and older also show a slightly higher prevalence of

migration experiences when they live in participant municipalities. Regardless of

their origin, more men than women are willing to migrate. Men and women living

in non-participant municipalities are more likely to express a desire to migrate out

of the municipality and of them, around 8 and 12 percent (as opposed to 16 and 21

percent in participant municipalities) want to go to another country (mostly the US),

and those who would leave the country will do so in order to get a job. We can see

this fact as an indicator of how international migration is related with employment

decisions.

2.4 Empirical Strategy

In this section I propose different specifications in order to test the hypotheses posited

in section 2, and then I discuss some issues concerning potential sources of endogeneity

and how to deal with them in this context and with the available data.
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The first concern about these data is the nature of the 3x1 Program that implies,

by design, a characteristic of self-selection. The municipalities organize with the

local migrants’ networks to propose a project and an agreement of how to execute it

and then ask for the government’s collaboration. If those municipalities participate

because they have better social capital that makes it easier to organize and plan these

projects, or if people in those communities are more entrepreneurial, the effect of the

collective remittances through the 3x1 Program would be overestimated. An increase

in the employment opportunities or a higher number of amenities due to the program

may be driven by those particular characteristics of the municipality and not only

due to the investment made with the collective remittances.

The analysis by Aparicio and Meseguer (2012) shows that in fact there is self

selection bias in the sample of municipalities that participate in the 3x1 Program.

Poor municipalities are more likely to participate, but the amount of money invested

is negatively correlated with the index of poverty. Similarly, the level of migration

intensity and the population size are good predictors of program participation. There

are also some partisan effects: those states and municipalities ruled by an authority

from the National Action Party, PAN (the political party of the federal government

from 2000 to 2012), have a higher probability of participation in the 3x1 Program,

although they do not usually get more money nor carry out more projects.

Participation in this program is not randomized. Moreover, the previous conclu-

sions by Aparicio and Meseguer (2012) give us some sources of selectivity bias. I have

two potential ways to treat this problem. First, given this source of endogeneity, it is

not possible to do an extensive margin analysis, that is, I cannot consider the whole

MxFLS sample of 136 municipalities if I cannot control first for the self-selection

problem. Therefore, I restrict my study to the 52 municipalities that participated

in the 3x1 Program during 2002-2005 with at least one project carried out during

that period. My restricted intensive margin analysis will focus on the effect of the

collective remittances on the labor market in those municipalities that participate
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in the program. Second, thanks to the availability of longitudinal data, both from

the MxFLS and the 3x1 Program, it is possible to control for those time invariant

non-observable characteristics in the municipalities of interest. For the time variant

observable characteristics, I include a group of variables at the state and municipality

level that are correlated to the self-selection to participate: the state GDP’s growth

rate, the municipal index of marginalization (extreme poverty), and two variables of

political preference in the municipality.22

At the household and individual level there are some other sources of endogeneity

as well. The use of the panel data and estimations with fixed effects allows me to

avoid potential problems of omitted variables and a potential spurious correlation

between dependent and independent variables. The MxFLS database has important

and detailed information that makes it possible to have a rich set of control variables

in order to have a better understanding of the mechanism in which the collective

remittances may affect the labor market.

Several causes may be linked to the decision to participate in the labor force and

to the employment status of adult men and women in a household. My assumption

here is that including the more detailed set of control variables and the use of fixed

effects estimations with panel data would be enough to isolate the effect of collective

remittances on the dependent variables of interest. For example, previous studies

document the effect of family remittances on the probability of being employed and

on the labor supply measured on hours worked in a given period of time; therefore, I

include a variable that accounts for the total amount of family remittances received

in the household in the last 12 months. I also include dummy variables that indicate

if the household have relatives currently living in the US and if the household has

22The political preference is given by a dummy variable that takes a value of 1 if an opposition
party won two out of three federal elections (president, senator, representative) in a given year in the
municipality. The two opposition parties are PAN and PRD, considering that PRI used to have the
majority of votes for over 70 years until the democratic transition in 2000. MxFLS municipalities
participating in the 3x1 Program were more likely to vote for PRI in the federal elections of 2000,
but by 2006 their vote favored PAN candidates.
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current members with previous experience of migration. I take these variables as

proxies of a potential migrants’ network available to the members of that particular

household. According to Koola and Özden (2008), networks influence migration and

young men are unemployed because they are waiting for the opportunity to emigrate

while looking for a job outside their state of origin.

Control variables at the household level include data related to the household size,

its non-labor income, the value of its assets, a dummy that indicates if the household

faces financial constraints (that is, if the household does not have savings or access to

credit in formal institutions), and a set of dummy variables to indicate if someone in

the household had to work extra hours, find an extra job, start to work, start or sell a

family business or leave school as a measure to overcome health and economic shocks

faced by the household in the last 5 years (last 3 years in the case of the sample from

2005). All these variables may be a reason for any change in the individual’s labor

supply or their participation in the labor force.

Finally, at the individual level, I include variables that control for the age, previous

migration experiences (for less than a year and for more than one year in the US), and

a dummy variable with a value of one if the individual had thinking about moving

out of his municipality.

For the sample of women I also add a variable that indicates how many children

under the age of 15 she takes care of. I argue that this is a more relevant variable

than the number of pregnancies she had had, or than the number of alive children

(regardless of age) that still live with her in the household. Given the composition of

Mexican households, where multiple families can share the same dwelling and multiple

generations interact, child care duties can be distributed among several women in

the house, allowing the flexibility of going into the labor force. It is common to

see a household where the grandmother or the aunts take care of other woman’s

children. Additionally, while women’s labor force participation decisions are of a

more complicated nature than men’s, since they take into account fertility decisions,
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here I am just proposing a reduced form model approach in which, all other things

equal, there is an external endogenous shock that could make it more attractive for

women to join the labor force. Collective remittances and their investment in a given

community are independent of women’s fertility decisions and marital status, so there

is no reason to expect an endogeneity problem here. For any other characteristics that

are non-observable (like preferences or entrepreneurship), these are captured in the

fixed effects of the model below.

The following are the empirical specifications for each of the hypotheses to be

tested.

H1
0 : Collective remittances, through the projects financed by the 3x1 Program, in-

crease the probability of being employed.

I take advantage of the panel data I have in order to control for time invariant

unobservable characteristics from the individual, household and municipality level. I

estimate a Linear Probability Model with fixed effects in order to analyze the effect

of collective remittances on the probability of being employed during 2002-2005.

Employedihmt = αi + IT ′ihmtβ +HT ′hmtγ + CR′mtδ1 +M ′mtδ2 + εihmt ...(1)

i = 1, ..., N ; h = 1, ...,H; m = 1, ..., 52; t = 2002, 2005

The dependent variable is a dummy that takes the value of one if the individual

was employed in the week of reference (the week before the interview took place) and

a value of zero otherwise (either if the individual was unemployed or out of the labor

force). IT is a vector of individual time-varying variables (age, dummy variable for

desire to move out of the municipality, a dummy variable to indicate if he is the cur-

rent head of the household, and dummy variables for previous migration experience;

for women it also includes a variable indicating number of children she takes care of).
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HT is a vector with household time-varying characteristics: household size, non-labor

income, value of assets, family remittances, a set of dummies that indicates if they

have relatives currently living in the US and if they have current members with previ-

ous migration experiences, and a set of dummies for financial constraints and actions

taken to overcome the presence of health and economic shocks in the household. The

variables related to collective remittances are contained in vector CR, they are at the

municipality level and are time-varying. This vector either includes four variables in-

dicating the per capita amount invested by collective remittances and funds from the

3x1 Program by type of project carried out in the municipality (urbanization, social

and health infrastructure, school and sports facilities, and improvement of production

and productivity), or contains the total per capita amount invested in the munici-

pality only (depending on the specification). Finally, vector M includes time-varying

variables at the municipality and state-level. These are the index of marginalization

(extreme poverty index) and the variables of political preference, both at the munici-

pality level, and the state’s GDP growth rate for the previous year in order to account

for any business cycle effect.

H2
0 : Collective remittances, through the projects financed by the 3x1 Program,

make it more attractive to stay in their hometowns and decrease the desire to migrate.

Here I follow a similar approach to that for equation (1). I use a Linear Probabil-

ity Model with fixed effects using the panel data. The dependent variable is a dummy

that takes a value of one if the individual would like to move out of the municipal-

ity. This specification would allow us to have an idea if the collective remittances

and the projects financed by the 3x1 Program have an effect on the preferences to

migrate. Again, the set of variables are the same, plus the inclusion of the variable

for household’s total labor income, since migration is a costly decision that requires

certain level of wealth in order to cover the costs involved. It is also worth noting
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that this willingness to migrate refers to leaving the municipality and either go to a

new destination in Mexico or in the US.

WantsToMigrateihmt = αi + IT ′ihmtβ +HT ′hmtγ + CR′mtδ1 +M ′mtδ2 + εihmt ...(2)

i = 1, ..., N ; h = 1, ...,H; m = 1, ..., 52; t = 2002, 2005

H3
0 : Collective remittances, through the projects financed by the 3x1 Program, in-

centivize more people to look for a job, either because they decide to stay in their

hometowns or because they are encouraged by new opportunities and amenities, in-

creasing the probability of participating in the labor force.

This specification is an alternative way to test if collective remittances and their

projects make it more appealing to stay in the municipality and incorporate into the

labor force. The dependent variable is a binary variable with a value of one if the

individual is currently employed or looking for a job and a value of zero if he is out of

the labor force. The independent variables are the same as those listed for equation

(1). As before, I estimate a Linear Probability Model with fixed effects.

BeingInLaborForceihmt = αi + IT ′ihmtβ1 +HT ′hmtγ + CR′mtδ1 +M ′mtδ2 + εihmt ...(3)

i = 1, ..., N ; h = 1, ...,H; m = 1, ..., 52; t = 2002, 2005

As suggested in section 2.1, there may be an indirect effect of collective remit-

tances on the number of hours worked by individual. An initial attempt to analyze

if there is some empirical evidence for this fact is to apply a Heckman two-step es-

timation procedure that allows us to control for the selectivity of being employed.

Unfortunately, due to the technical difficulties related to this kind of estimation with

panel data, in this case I split my database in two cross-section samples, one for 2002

and one for 2005 in order to carry out the Heckman procedure. I propose a reduced



35

form model for the labor supply decision, as in Hanson (2007). This implies the fol-

lowing pair of estimations:

Employedihm = α+ I ′ihmβ +H ′hmγ + CR′mδ1 +M ′mδ2 + εihm ...(3.a)

{Ls
ihm | (employed = 1)} = α+ I ′ihmβ +H ′hmγ + CR′mδ1 +M ′mδ2 + {uihm | (employed = 1)} ...(3.b)

i = 1, ..., N ; h = 1, ...,H; m = 1, ..., 52

These vectors include the same set of variables as in equation (1), with some

exceptions for the equation (3.b): I exclude those dummy variables that indicate if

the household has relatives in the US and if it has members with past migration

experience, and I include a dummy equal to one if the individual has a secondary job,

and a variable of the individuals wage rate. The dependent variable in equation (3.a)

is defined in the same way as for equation (1). The dependent variable in equation

(3.b) is the number of hours worked by the individual in the past week related to

the date of interview during the survey. I estimate this set of equations for men and

women in two different age cohorts.

Estimations of this proposed model, however, yield statistically insignificant values

for the Inverse Mills Ratio (IMR) calculated through results from equation (3.a) and

included in equation (3.b). This implies that there is not selectivity bias for being

employed in this sample.23 This is, to some extent, a natural characteristic of the fact

that this sample is restricted to individuals in their productive age who are likely to

be employed (see Table 2.6 below). Even though women are less likely to participate

in the labor force, once they do it, they are virtually all employed, facing even less

unemployment than men. Therefore, in this case the use of the Heckman two-step

23The only exception was for the sample of older women (over the age of 45) in 2002, for which
the IMR was negative and statistically significant, but this does not happen for the estimation of
the year 2005. Despite a lower labor force participation rate, once they are economically active they
are very likely to be employed (see Table 2.6); therefore, I decided to include them in the rest of the
estimations following a censored regression model.
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estimation would be inefficient and would lead to inconsistent results.

Without selectivity bias I consider a censored regression model (TOBIT) instead

in order to analyze the effect of collective remittances on the number of weekly hours

worked for those individuals who worked a positive number of hours during the period

of study.

Hours∗ihmt = α+ IT ′ihmtβ +HT ′hmtγ + CR′mtδ1 +M ′mtδ2 + ui + εihmt ...(4)

Hoursihmt = 0 if Hours∗ihmt ≤ 0

Hoursihmt = Hours∗ihmt if Hours∗ihmt>0

Variables in the vectors are the same as described before, with the exemption

that here I excluded those dummies related to relatives living in the US and those

indicators of household members with migration experience. I also control for the

fact that the individual have a secondary job, so the estimates are neater.

Finally, in order to test my initial assumption of sticky wages, I estimate the effect

of collective remittances through the 3x1 Program on the hourly nominal wage rate

perceived for those employed. I use a TOBIT model with random effect as well. The

hourly wage rate was calculated using the monthly earnings divided by the number

of hours worked in an average month (Table 2.7 shows a basic distribution of these

calculated nominal wage rates).

Wage∗ihmt = α+ IT ′ihmtβ + CR′mtδ1 +M ′mtδ2 + ui + εihmt ...(5)

Wageihmt = 0 if Wage∗ihmt ≤ 0

Wageihmt = Wage∗ihmt if Wage∗ihmt>0

I do not include household variables here. Individual time varying characteristics

(vector IT) refer to the years of experience24 and the square of the years of experience,

a dummy indicating if the individual has a second job and dummies for the job

24The MxFLS panel data allow me to build the actual number of years of experience. For those
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category of the individual (either if he/she is a farmer, a farm worker, a worker in

non-agricultural business, a worker in an agricultural business or a employer/owner

of a business; the excluded category is to be self-employed).

For each equation proposed, there are two specifications executed. One has the

total per capita investment in the community as the explanatory variable, while

the other includes the per capita investment by type of project executed. All these

models are estimated for the whole sample of men and women living in a municipality

with at least one project financed with collective remittances and the 3x1 Program

funding, present in both waves (2002 and 2005) with complete information at the

individual and household level. However, different cohorts of the population may

have different characteristics that make them react differently to the variables that

affect the decision to work or to participate in the labor force. For example, it is more

likely that young men are employed or looking for a job, compared to older men who

may be retired or working fewer hours. Younger women might be more limited to

work if they have many little children under her care, while older women might have

some flexibility to enter the labor force if the opportunity arrives. In a similar way,

most of the people who tend to migrate in order to get a better job are in their 20s

and 40s, whereas older individuals who migrate may do so if they want to reunite with

family members who live out of their municipalities. Table 2.6 shows some evidence

for these differences by age cohort for those men living in municipalities included in

the MxFLS sample that participated in the 3x1 Program. Therefore, I also split my

sample in two cohorts: men and women of ages 25-45, and men and women over the

age of 45 years, in order to have more detailed evidence of the effect of collective

remittances on the dependent variables.

individuals without reported age at the first job (or the year in which they got their first job) I
calculate the potential experiences following the traditional Mincerian approach: age - schooling
years - 6.
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2.5 Results

The independent variable of interest is the amount of money invested in the munici-

pality through the 3x1 Program, measured at the per capita level. I recurrently refer

to this as the effect of collective remittances through the 3x1 Program as well, because

participation in the program is only possible when there are collective remittances

and coordination with migrants networks occurs in the municipality.25

Table 2.8 presents the summary of the main results from the estimation of equa-

tions 1-3.26 The first row of each panel shows the effect of collective remittances

through the 3x1 Program measured as the total investment per capita. In Panel A,

the coefficients of collective remittances for both men and women, regardless of age

cohort, are positive. This means that the more is invested in the community through

collective remittances and the 3x1 Program, the more likely adults are employed. This

is statistically significant for all the groups, with the exception of younger men. In

contrast, the coefficients in the first row of Panel B show that the more is invested

through the program, there is a slight increase in the probability of reporting a desire

to migrate out of the municipality, but the opposite happens for the group of older

women. Since none of these coefficients is statistically significant we can conclude

that the overall effect of collective remittances on the preferences to migrate is null

for the period of study, so we cannot conclude if people are more willing to stay

or leave their community. Nonetheless, in Panel C of Table 2.8 we observe that for

men and women of both age cohorts, the probability of participating in the labor

force slightly increases with the investment through collective remittances and this is

statistically significant for all groups but the younger men.

Without concluding evidence regarding a potential change in the preferences to

25In fact, collective remittances account for one quarter of the total amount of the funds in-
vested in community projects through the 3x1 Program. The other three quarters correspond to the
contributions of the municipal, state and federal levels of government.

26For the results of the full regressions, please see Appendix A.
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migrate, the increase in the labor force participation might be due to a change in

the perception on the local labor markets that encourages more people to join the

labor force. Moreover, judging by the magnitude of the estimators, for older women

the increase in the probability of being employed is slightly bigger than the increase

in the probability of being in the labor force, suggesting that those who wanted to

work were able to find a job. The opposite, however, occurs for younger women and

older men. Overall we can say that the more invested in a municipality through

collective remittances, there is a positive effect on the probability of participation in

the labor force, and on the probability of being employed, but this effect is null in

the preferences to migrate.

Looking at investment by type of project can provide a better idea of where the

collective remittances have a larger impact. Investment in different projects have

diverse effects on the labor outcomes of the two cohorts by gender. The last four

categories in each panel of Table 2.8 list the four types of projects executed in partic-

ipant municipalities. Investment in urbanization projects increases the probability of

being employed and in the labor force but the coefficient is statistically significant for

older women only. However, contrary to the proposed hypothesis, for both younger

men and women, those investments have a positive and statistically significant effect

on their probability of being willing to migrate. This is surprising because one might

think that such improvements in the access to public services would make a munic-

ipality more enjoyable.27 Social and health infrastructure have a negative effect on

labor outcomes, but the coefficient is only statistically significant for older men, who

are 1.1 percentage points less likely to be employed when a municipality invests more

in this kind of projects through collective remittances.

Larger investment in schools and sports facilities in municipalities that participate

27A possible explanation could be the fact that in communities where migration is very common,
the “prestige” migrants gain when contributing to their municipality through collective remittances
invested in very visible projects attracts more young people to migrate and gain this prestige as well.
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in the 3x1 Program have a positive effect on the probability of participating in the

labor force and being employed for both younger and older men. Men are more likely

to be both working and looking for jobs: younger men are 1.4 percent more likely to

be part of the labor force and 1.7 percent more likely to be employed, while older men

are 1.8 percentage points more likely to be in the labor force and 1.9 percent more

likely to have a job. This suggests that when municipalities invest their collective

remittances in these projects, they might experience a reduction in unemployment

despite the increase in the labor supply. Moreover, younger women are 1.5 percent

points less likely to be willing to migrate when these investments happen. All this

together might be evidence to support the hypothesis that improvement in amenities

make it more attractive to stay in the community for parents with young children

who can potentially benefit from these projects. An analysis of those municipalities

who executed projects related to schools and sports facilities shows that they are

more populated and have more children under the age of 15 than those who invest

in other types of projects. Finally, investment in projects to improve production and

productivity has ambiguous results, affecting men’s labor outcomes negatively and

women’s outcomes positively, but none of these results are statistically significant.

It is important to note that the fact that certain types of project increase job

opportunities does not necessarily mean that the jobs generated are directly related

to the project in question. For example, the construction or renovation of public

spaces (like a church or a plaza) that might not sound like a source of jobs besides

those of the construction workers, can bring some women to open a small business to

provide affordable meals to the workers. The fixing of a street, or the construction

of a school, can bring more potential consumers to an area previously isolated, so a

household can decide to open a convenience store to satisfy a expected future demand

for goods. In a similar way, the fact that the probability of being employed might be

negatively affected by an specific project might not be because of the nature of the

project itself, but for other causes related to those projects.
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Table 2.9 Panel A shows the results from the censored regression estimations in

order to analyze the effect of collective remittances on the labor supply measured

by the number of hours worked in a given week of reference. The first row shows a

contrasting result compared to the findings in Table 2.8 Panel A: although women are

more likely to be employed when they live in a municipality where there are higher

investments through collective remittances, they also work less hours during the week,

and this result is statistically significant. Men experience a slight increase in their

weekly hours worked, but this is not statistically significant.

When we look at the effect of collective remittances by the type of project exe-

cuted, we see that women are the most affected when they live in municipalities that

participated in the 3x1 Program with investment in urbanization projects, reducing

their working hours regardless of their age cohort. Older women also increase their

labor supply in terms of hours worked when the projects imply improvements in pro-

duction and productivity. The fact that women might be more likely to be employed

but at the same time working less hours, might suggest that, in the best case sce-

nario, their increasing participation in the labor force might be incentivized by some

flexibility that allows them to work less hours according to their needs or preferences.

Alternatively, this might just indicate that women are have greater proclivity to face

conditions of underemployment.

Younger men work more hours a week only when they live in municipalities that

invested in projects related to schools and sports facilities. In general, however, em-

ployment status for younger men seems to not be significantly affected by investments

by collective remittances. If most individuals were already employed, it is not very

probable that the availability of new jobs would change their previous employment

status, although it may be the case that if they change their previous job to a new

one offered through the programs projects, they do change their occupation. For

example, they may switch from being a farmer to be a blue-collar worker, or from

working in the family business to work for a construction company that carries out
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the projects in the municipalities.

Finally, Table 2.9 Panel B shows the results for the estimation of the effect of

projects financed by collective remittances on wages. This is also an indirect way to

test my initial hypothesis of sticky wages. As expected, the total per capita amount

invested in participant municipalities does not have any statistically significant effect

on the hourly wage rate for any of the samples. So in general we can say that the

assumption of sticky wages is reasonable. Nevertheless, when analyzing the amount

invested by type of project, empirical evidence is ambiguous to support this wage

assumption: urbanization projects have a positive and statistically significant effect

on wages, and projects related to the improvement of schools and sports facilities

have a negative impact on the wage rate, but these results only apply for the sample

of both younger men and women. Contrasting these effects with those in Panel A, it

seems that when wage rate increases, the weekly hours worked decreases in participant

municipalities with investments in urbanization projects, while the opposite occurs

for those living in municipalities with investment in schools and sports facilities.

We can summarize the results from Tables 2.8 and 2.9 in the following statements:

1. Investment of the total per capita amount of collective remittances and govern-

ment funds from the 3x1 Program have a positive and statistically significant

effect on the probability of being employed and on the probability of partici-

pating in the labor force, but its effect is null on the desire to move out of the

municipality.

2. If projects financed by collective remittances do not decrease the incentives to

migrate, the increase in the probability of being in the labor force is explained

by other causes. Most likely, those who were out of the labor force might have

become encouraged again to go back to look for a job given the new economic

conditions in the municipality.

3. Since the probability of being employed increases with collective remittances
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we can accept hypothesis H1
0 . This fact, together with the lack of evidence to

support that more people wish to stay in the municipality, suggest that at least

in the short run municipalities experience an increase in the labor demand. Since

the labor force participation also increased with collective remittances, there

was a decrease in the local unemployment levels. For older men and younger

women, the increase in labor supply was slightly higher than the increase in

labor demand, so although unemployment decreased, there was still a small

level of unemployment. The opposite happens for older women and younger men

(although for men is not statistically significant): the increase in labor demand

was slightly higher than the increase in labor supply, with an unambiguous

decrease in unemployment.

4. Different project types may have a different impact in labor outcomes. Urban-

ization projects incentivize labor force participation and increase the probability

of being employed for older women, while increasing the desire to migrate for

younger men and women, and reducing the weekly number of hours worked for

women. Investment in social and health infrastructure reduces the probability

of being employed for older men. Projects related to productivity and pro-

duction increase the number of working hours of older women. Investment in

schools and infrastructure increases the labor force participation and probality

of being employed of younger and older men, and reduces the desire to migrate

for younger women.

These implications should be taken with caution. Despite some positive findings,

these impacts are still of small magnitude. It is possible that since the period of

study is very short (the first three years since the program’s implementation), some

of these projects need some time to “mature” in order to reach their full potential.

Moreover, since different types of projects can have contrasting effects by age/gender

group, when a municipality executes more than one kind of investment, it could be



44

possible that the final net effect would be a negative impact of collective remittances

on the probability of being employed or in the labor force, or even no effect at all.

2.6 Conclusions

The importance of collective remittances has been increasing over time, although

just until recently has gained more attention among scholars and policy makers.

Current research has focused on the positive impact of this kind of remittances on

the empowerment of civil society, the promotion of transparency and accountability

practices, and development in local economies through social participation. However,

quantitative analysis of this phenomenon has been very limited due to the lack of

data that accounts for the amount of collective remittances and the uses a community

makes of that money.

In this paper I study a unique Mexican program, 3x1 para Migrantes, whose eval-

uation contains data from the years 2002-2006 that allows me not only to track the

amount of collective remittances that a municipality can receive, but also to identify

the use of the remittances received. I propose three channels through which collec-

tive remittances could affect supply and demand in local labor markets, along with

potential effects on hours worked and wage rates. Collective remittances, through

the projects financed by the 3x1 Program, increase the probability of being employed,

make it more attractive to stay in the municipality, decreasing the desire to migrate

and therefore increasing the probability of participation in the labor force.

Availability of data is a necessary but not a sufficient condition to perform a good

analysis of the effects of a program. Self-selection problems inherent to the design of

the 3x1 Program makes it difficult to isolate the impact of collective remittances on

the labor market variables. Sample restrictions, inclusion of control variables, and use

of fixed effects estimations were part of my empirical strategy in order to overcome

those issues. I limit my analysis to labor outcomes for adult men and women at
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the intensive margin (only municipalities that participated with at least one project

funded with collective remittances), and study two sub-populations by age. Rich

longitudinal data from the Mexican Family Life Survey 2002 and 2005 allow me to

include fixed effects to control for unobserved time invariant characteristics, and for

observable variables that may affect the labor force participation and the labor supply

(economic shocks, household and dwelling characteristics, local economy variables).

Results for the empirical estimations of the linear probability model show that

the per capita amount of collective remittances and government funds from the 3x1

Program have a positive and statistically significant effect on the probability of being

employed and on the probability of participating in the labor force, but there is no

effect on the desire to move out of the municipality. This suggests that at least in the

short run municipalities experience an increase in the labor supply (more individuals

in the labor force) and in the labor demand (since the probability of being employed

increased). In that case, we should be able to see a decrease in the local unemployment

levels.

The analysis of the impact of collective remittances on labor outcomes by type

of project funded shows that those municipalities that invested in school and sports

infrastructure have the most significant effect on local labor markets for younger

men and women. Younger men are more likely to participate in the labor force, to

be employed and to work more hours, while women are less likely to be willing to

move out of the municipality. This could bring some evidence that investment in

education has an effect besides the direct impact on human capital as a potential

positive externality on the labor market. This result might be linked to an additional

effect of improved amenities on the decision to stay in the community: parents might

decide to stay and let their kids attend school in the renovated facilities.

These effects might look modest, but it is important to keep in mind that 2002-

2005 is a short period of time. Three years might not be enough time to allow these

projects to “mature” or develop enough to see changes in local labor markets that
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can affect migration patterns significantly. Nevertheless, considering that despite the

relatively small amount that collective remittances contribute to a municipality (in

comparison to other public investments, and family remittances), it is remarkable

that there are some clear positive effects of these transfers. This exercise shows that

despite its limitations, migration and remittances can be a powerful tool to improve

living conditions in the migrants’ home countries.
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Figure 1. Municipality projects financed by collective remittances need people to carry out the works 

related to the projects. Once finished, these projects may be a new source of jobs. This implies a positive 

shock in the labor demand (from Ld
0 to Ld

1). Employment increases, from E0 to E1 (unemployment 

reduces, from U0 to U1). 
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Figure 2.1: Municipality projects financed by collective remittances need people to carry out the

works related to the projects. Once finished, these projects may be a new source of jobs. This

implies a positive shift of the labor demand (from Ld
0 to Ld

1). Employment increases, from E0 to E1

(unemployment reduces, from U0 to U1).

 

 

 

 

 

 

 

 

 

 

Figure 2. New social and productive infrastructure due to the projects financed by collective remittances 

increases opportunities and amenities in the municipality, making it more attractive to stay, switching the 

labor supply (from Ls
0 to Ls

1). The reduction in incentives to migrate increases the number of men 

looking for a job in the municipality. Other things equal, an increase in the labor supply may lead to 

higher unemployment, U0 to U1.  
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Figure 2.2: New social and productive infrastructure due to the projects financed by collective

remittances increases opportunities and amenities in the municipality, making it more attractive to

stay, switching the labor supply (from Ls
0 to Ls

1). The reduction in incentives to migrate increases

the number of men looking for a job in the municipality. Other things equal, an increase in the labor

supply may lead to higher unemployment, U0 to U1.
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Figure 3. Projects financed by collective remittances through the 3x1 Program may affect demand and 

supply of labor simultaneously. The final effect is ambiguous: it depends on the interaction between both 

forces in the labor market.   
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Figure 2.3: Projects financed by collective remittances through the 3x1 Program may affect

demand and supply of labor simultaneously. The final effect is ambiguous: it depends on

the interaction between both forces in the labor market.
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Table 2.1: Classification of Projects Financed with Collective Remittances through
Program 3x1 Para Migrantes

Urbanization
Access to electricity
Access to drinking water
Sewer system
Sidewalks and trimmings, Renovation and redesign of public parks and gardens
Asphalt and pavement on streets

Health and Social Infrastructure
Improvement/Renovation of dwellings
Infrastructure for hospitals
Clinics and Health centers
Community services, Social assistance, Community Development
Improvement/Renovation of Historical and cultural sites
Environmental preservation/Ecological projects

Schools and Sports Facilities/Infrastructure
Improvement/Construction of schools
Improvement/Construction of sports facilities

Production and Productivity Improvement
Support to/Promotion of Trade
Support to/Promotion of Agriculture, Fishing and Aquaculture
Development of irrigation systems
Protection of rivers and streams
Infrastructure for agricultural production (specifically related to livestock)
Roads in rural areas
Connection of fural roads to freeways

Source: 2006 Evaluation of Program 3x1 para Migrantes, SEDESOL.



50

Table 2.2: States, Municipalities and Households that Participate in Program 3x1
para Migrantes

States Municipalities Househoulds
All Mexico MxFLS Sample All Mexico MxFLS Sample MxFLS Sample

All 32 16 2457 136 8440
With Collective Remittances

In 2002 19 8 239 27 1942
(59.38%) (50.00%) (9.73%) (19.85%) (23.00%)

In 2005 26 9 449 27 1475
(81.25%) (56.25%) (18.24%) (19.85%) (17.48%)

In 2002-2005 26 11 677 52 3178
(81.25%) (68.75%) (27.55%) (38.24%) (37.65%)

Source: Database from the 2006 Evaluation of Program 3x1 para Migrantes, SEDESOL; Mexican Family

Life Survey, 2002 and 2005. Own calculations

Table 2.3: Municipalities in MxFLS That Participate in Program 3x1 para Migrantes
with Projects financed with Collective Remittances

2002 2005* 2002-2005

# of Projects # Municipalities # Municipalities Total # of Projects

0 109 97 0
1 15 14 29
2 5 5 20
3 – 2 6
4 1 5 24
5 1 4 25
6 1 – 6
7 – 3 21
8 – 1 8
9 1 2 27
10 – 1 10
12 1 – 12
15 1 1 30
22 – 1 22
111 1 – 111
TOTAL 136 136 351

*This includes all the projects carried out from 2003 to 2005. Source: Database from the 2006 Evaluation of Program

3x1 para Migrantes, SEDESOL. Own calculations.
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Table 2.4: Number of MxFLS Municipalities Participating in the 3x1 Program and
Average Amount Invested (US Dollars), by Type of Project

2002 2003-2005
# Municipalities Avg Amount # Municipalities Avg Amount

Invested Invested
Total 27 $120,755.95 27 $245,250.26
Urbanization 15 $112,547.05 27 $189,966.91
Social and Health Infrastructure 7 $99,081.70 16 $112,898.66
School and Sports Facilities 8 $99,810.75 10 $51,898.66
Productivity and Production Improvement 3 $26,711.48 10 $211,026.89

Source: Database from the 2006 Evaluation of Program 3x1 para Migrantes, SEDESOL. Own calculations.

Table 2.5: Descriptive Statistics of Migration and Remittances for Households and
Individuals in MxFLS Municipalities, 2002 and 2005

In MxFLS sample but In MxFLS sample AND
NOT in 3x1 Program in 3x1 Program

2002 2005 2002 2005
HOUSEHOLDS
Migration
With a relative currently living in US 38.80% 38.92% 60.43% 56.21%
With current members who lived in US for >1 year 2.61% 0.62% 5.20% 0.91%
With current members who lived in US for <1 year 1.40% 0.77% 3.00% 2.51%
Remittances
Receiving remittances 7.80% 6.29% 15.32% 11.30%

Of those who received
Avg Remittances last 12 months (MXP) $4,975.68 $8,444.83 $9,857.70 $9,793.16

(Standard Deviation) ($12,602.03) ($14,583.83) ($59,023.98) ($18,377.91)
As % of Total Annual Labor Income 16.35% 20.79% 39.16% 26.83%
As % of Total Annual Non-Labor Income 39.98% 73.39% 50.79% 51.79%

Observations 4704 4704 2866 2866
MEN
With migration experience for >1 year 1.59% 0.23% 3.95% 0.61%
With migration experience for <1 year 0.53% 0.37% 1.84% 1.26%
Who wish to move out of their municipality 12.50% 9.33% 7.82% 5.83%

To another country 1.52% 0.95% 1.69% 0.96%
To get a (better) job 1.46% 0.88% 1.57% 0.84%

Observations 4328 4328 2609 2609
WOMEN
With migration experience for >1 year 0.69% 0.14% 1.03% 0.13%
With migration experience for <1 year 0.57% 0.28% 0.86% 0.96%
Who wish to move out of their municipality 11.70% 9.26% 8.97% 6.68%

To another country 1.36% 0.73% 1.86% 1.13%
To get a (better) job 0.98% 0.57% 1.10% 0.73%

Observations 4923 4923 3011 3011
Source: MxFLS 2002 and 2005. Own calculations
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Table 2.6: Individual Characteristics of Men and Women living in a MxFLS Munici-
pality participating in 3x1 Program during 2002-2005, by age

2002 2005

[25,45] years old [46,...] years old [28,48] years old [49,...] years old

MEN
Average Age 34.9 60.1 38.1 63.2
% Participating in Labor Force 95.8% 75.3% 95.2% 67.6%
% Employed 93.2% 74.6% 92.6% 64.9%
Avg No# Hours Worked (weekly) 46.5 43.4 46.4 42.2
% Wish to Migrate 11.9% 4.4% 8.5% 3.3%
Observations 1147 1089 1147 1089

WOMEN
Average Age 34.6 59.7 37.8 62.8
% Participating in Labor Force 37.2% 22.1% 38.4% 19.7%
% Employed 36.4% 22.1% 37.9% 19.5%
Avg # Hours Worked (weekly) 35.7 34.4 37.4 33.8
% Wish to Migrate 12.6% 4.9% 9.5% 3.4%
Observations 1548 1165 1548 1165

Source: MxFLS 2002 and 2005; 2006 Evaluation of Program 3x1 para Migrantes, SEDESOL. Own calculations

Table 2.7: Changes in Employment and Wage Rates 2002-2005 for Men and Women
in Municipalities Participating in the 3x1 Program, by Age

Men Women

[25,45] years old [46,...] years old [25,45] years old [46,...] years old

Employed in 2002 93.2% 74.6% 36.4% 22.1%
Employed in 2005 92.6% 64.9% 37.9% 19.5%
Employed in 2002 and 2005 87.6% 58.2% 25.7% 12%
Observations 1147 1089 1548 1165
Of those employed in 02-05:

Decreased wage 32.5% 30.8% 27.6% 35%
Same wage 6.47% 14.4% 4.8% 9.3%
Increased wage 61% 54.9% 67.6% 55.7%

Observations 1005 634 398 140

Source: Source: MxFLS 2002 and 2005. Own calculations.
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Table 2.8: Effect of Collective Remittances on Employment and Migration in Munic-
ipalities that participate in the 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A. Probability of Being Employed

Total per-capita amount invested 0.132 0.264 0.228 0.373
in the Municipality (1.50) (2.85)*** (2.26)** (4.87)***

Total per-capita amount invested in the Municipality, by Type of Project
Urbanization -0.002 0.295 0.048 0.444

(0.01) (1.51) (0.21) (2.51)**
Social and Health Infrastructure -0.514 -0.701 -1.097 -0.776

(1.17) (1.40) (1.67)* (1.49)
Improve Schools and Sports Facilities 1.712 0.700 1.923 0.512

(2.18)** (0.75) (1.74)* (0.60)
Improve Production and Productivity -0.057 0.022 -0.174 0.181

(0.19) (0.07) (0.52) (0.59)
Panel B. Desire to Migrate

Total per-capita amount invested 0.064 0.053 0.059 -0.049
in the Municipality (0.61) (0.67) (1.08) (1.08)

Total per-capita amount invested in the Municipality, by Type of Project
Urbanization 0.314 0.344 -0.058 -0.077

(1.66)* (2.07)** (0.46) (0.73)
Social and Health Infrastructure -0.488 -0.242 0.198 -0.011

(0.93) (0.56) (0.56) (0.03)
Improve Schools and Sports Facilities -0.915 -1.503 0.672 0.141

(0.97) (1.89)* (1.12) (0.28)
Improve Production and Productivity -0.293 0.182 0.005 -0.199

(0.81) (0.62) (0.03) (1.09)
Panel C. Probability of Participation in Labor Force

Total per-capita amount invested 0.112 0.276 0.262 0.372
in the Municipality (1.57) (2.96)*** (2.67)*** (4.84)***

Total per-capita amount invested in the Municipality, by Type of Project
Urbanization -0.056 0.314 0.060 0.444

(0.44) (1.60) (0.27) (2.50)**
Social and Health Infrastructure 0.054 -0.643 -0.546 -0.775

(0.15) (1.28) (0.86) (1.48)
Improve Schools and Sports Facilities 1.396 0.650 1.782 0.506

(2.22)** (0.69) (1.66)* (0.60)
Improve Production and Productivity -0.050 0.031 0.060 0.183

(0.21) (0.09) (0.18) (0.59)
# Observations 1147 1147 1548 1548 1089 1089 1165 1165

Linear Probability Model with Fixed Effects. Estimations include controls for household, individual and municipality characteristics.

Per capita amount invested by 3x1 Program is expressed in thousands of MXP. Dependent dummy variables: Probability of being

employed: takes a value of one if the individual was employed the week previous to the MxFLS interview, and zero if unemployed or out

of the labor force. Desire to migrate: takes a value of one if the individual would like to move out of the municipality he is currently

living in. Probability of participating in labor force: takes a value of one if the individual was employed or looking for a job in the week

previous to the MxFLS interview, and zero if out of the labor force (retired or not looking for a job). Absolute value of t-statistics in

parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
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Table 2.9: Effect of Collective Remittances on the Weekly Number of Hours Worked
and Hourly Wage Rate in Municipalities that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A. Dependent Variable: Number of Hours Worked Weekly

Total per-capita amount invested 1.953 -8.218 4.652 -14.354
in the Municipality (0.51) (2.28)** (1.38) (3.38)***

Total per-capita amount invested in the Municipality, by Type of Project
Urbanization -7.879 -20.349 8.878 -24.837

(1.28) (2.20)** (1.06) (1.95)*
Social and Health Infrastructure 32.296 32.292 -1.659 -0.055

(1.57) (1.14) (0.06) (0.00)
Improve Schools and Sports Facilities 76.693 63.670 -14.976 52.918

(1.93)* (1.14) (0.29) (0.69)
Improve Production and Productivity -16.867 -33.381 -18.023 54.819

(1.03) (1.09) (1.23) (1.69)*
Panel B. Dependent Variable: Hourly Wage Rate

Total per-capita amount invested 21.443 1.800 15.823 2.669
in the Municipality (1.29) (0.15) (0.58) (0.23)

Total per-capita amount invested in the Municipality, by Type of Project
Urbanization 75.151 84.479 92.462 -12.840

(2.85)*** (2.70)*** (1.44) (0.35)
Social and Health Infrastructure -36.039 -0.412 138.591 -170.350

(0.39) (0.00) (0.65) (0.91)
Improve Schools and Sports Facilities -407.843 -553.638 -537.288 137.056

(2.31)** (2.85)*** (1.31) (0.62)
Improve Production and Productivity -88.813 -22.253 -83.181 55.448

(1.11) (0.20) (0.65) (0.46)
# Observations 1117 748 870 340

TOBIT Model with Random Effects. Estimations include controls for household, individual and municipality characteristics. Per capita

amount invested by 3x1 Program is expressed in thousands of MXP. Absolute value of z statistics in parentheses * significant at 10%;

** significant at 5%; *** significant at 1%.
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CHAPTER 3

Choice and Performance Under Stress: Are

Men and Women Different?*

3.1 Introduction

Entrepreneurship rates are lower among women than men in most of the world (Kel-

ley, Singer, and Herrington, 2012; Koellinger, Minniti and Schade, 2013). In the US,

women account for only 2.5% of the top 5 earning executives (Bertrand and Hal-

lock, 2001). More generally, women tend to be under-represented in high-pressure

activities, jobs, and professions (e.g., women migrate less, and are less likely to be

in tenure-track positions in academia). Several explanations have been proposed to

account for these differences, ranging from discrimination (Wolfinger, Mason, and

Goulden, 2008), to preferences (Barbulescu and Bidwell, 2012), to women being less

risk taking (e.g., Croson and Gneezy, 2009), competitive (e.g., Niederle and Vester-

lund, 2007, 2011), and overconfident (e.g., Barber and Odean, 2001; Cech, Rubineau,

Silbey, and Seron, 2011) than men.

This paper proposes an additional explanation, related to stress. Stress is the

organism’s response to stimuli that threaten one’s physical integrity, social connect-

edness, sense of self, and resources (Kemeny, 2003), with heterogeneous causes and

effects. Our argument is that, if women are both more exposed to stress and more

negatively affected by stress than men, stress might cause women to participate in

entrepreneurial activities and high-pressure professions at lower rates than men. This

difference may arise either because women are less likely to choose higher-return,

higher-pressure activities than men,1 or because, conditional on having made this

*This essay is based on joint research with Manuela Angelucci
1Ors, Palomino, and Peyrache (2012) show that the ex ante mechanism is present also outside

the lab: among applicants for a prestigious MBA program, women are more likely to underperform
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type of choice, women may perform worse than men, or both.

There is evidence that women suffer from higher exogenous stressors than men:

e.g. as children, they experience higher parental divorce and poverty rates (Dahl and

Moretti, 2008); as adults, they have more parenting and caregiving responsibilities

(Bianchi, 2010, 2011; Anxo, Flood, Mencarini, Pailh, Solaz, and Tanturri, 2007).

These differences are consistent with the higher self-reported levels of stress: for ex-

ample, in the US, 58 (16)% of men and 79 (23)% of women reported experiencing

moderate to high (extreme) levels of stress in 2011 (APA, 2012). Perceived job inse-

curity is also higher for women (Mauno and Kinnunen, 2002). So, even if the effects

of stress on choice and performance did not differ by gender, the overall effect of

stress would be higher for women because they are exposed to more stressors. In ad-

dition, there are documented biological (Taylor, Klein, Lewis, Gruenewald, Gurung,

and Updegraff, 2000; Lee and Harley, 2012) and neurological (Wang, Korczykowski,

Rao, Fan, Pluta, Gur, McEwen, and Detre, 2007) gender differences in the responses

to stress, as well as evidence that the hormonal changes caused by the menstrual

cycle affect women’s physiological response to stress (Kirschbaum, Kudielka, Gaab,

Schommer, and Hellhammer, 1999) and their bidding behavior (Chen, Katuščák, and

Ozdenoren, 2013; Pearson and Schipper, 2013).

To understand these mechanisms, we design and perform a series of laboratory

experiments where we elicit stress and track both productivity and entrepreneurial

choices, which we define as choosing a payment scheme with higher returns but a

small, positive probability of zero earnings rather than a payment with lower, but

certain returns. In this setting, described below, we test the hypotheses that (1)

stress negatively affects productivity and entrepreneurial choice, (2) the effect of stress

on choice is not income maximizing, (3) this non-maximizing effect works through

changes in beliefs, mistakes, and risk attitudes, and (4) all these effects vary by gender.

in the high-stake MBA admission exams, compared to men, despite having performed better than
men in low-stake exams.
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Our data match the broader evidence that women are more likely to be exposed to

stressors and report higher levels of stress than men and that women’s productivity

and entrepreneurial choices are more negatively affected by experimentally induced

stress than men’s, resulting in lower monetary gains.

In our experiment, people are compensated for their choices and performance in

one of four tasks. The first two tasks are two rounds of 20 multiple-choice, SAT-like

questions, with 5 minutes to answer them. We call them quiz1 and quiz2. Participants

are paid piece-rate in both cases and may earn between 0 and $20 in quiz1 and between

$0 and $30 in quiz2. The third task consists of picking their preferred choice out of

6 paired lotteries (à la Holt and Laury, 2002), for which people may earn between $1

and $38.5. The fourth task consists of recalling the answers to two multiple choice

questions that people answered after watching a video clip at the beginning of the

session.

We have two different treatments, emotional load and uncertainty. People in the

control group watch a neutral video clip. Subjects under emotional load watch an

anxiety-inducing video clip and know that, at the end of the session, one of them will

be selected to summarize the clip in front of the other subjects. Participants under

uncertainty watch the neutral video clip and are not told their quiz1 productivity

right after completing this task.

The sessions start by collecting information to estimate participants’ baseline

stress level, and a saliva sample to measure cortisol (one of the hormones that in-

creases when the body reacts to a stressor) for a subset of 92 subjects in the control

and emotional load arms. Then each person watches a video clip and answers ques-

tions about it. The first productivity task, quiz1, follows and, after completing it,

people in the control group and in the emotional load treatment, but not those in

the uncertainty treatment, find out what their number of correct answers was. Af-

terwards, participants report their expected number of correct answers for quiz2 and

choose how to be paid for quiz2. The options are whether to be paid $1 per cor-
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rect answers, as in quiz1, or $1.5, provided they have a minimum number of correct

answers, x. If they have fewer than x correct answers, they are paid $0. We offer

this ‘upgrade’ 4 times, each time lowering the threshold from 12, to 10, 8, and 6

correct answers and giving people the option of choosing the new ‘upgrade’ - the one

with the lower threshold - or sticking with whichever payment they had just selected,

regardless of whether it is $1 with no threshold or $1.5 with the higher threshold.

For every upgrade offered, people report their subjective probability of having x cor-

rect answers. Participants, then, solve quiz2, and right after indicate their preferred

choices out of 6 paired lotteries. We then collect a second saliva sample in selected

sessions. For the last paid task, people have to recall the two multiple choice answers

provided after watching the video clip. At this stage, one person from the emotional

load group summarizes the video clip she saw in front of the other participants. The

session is over after we collect some socioeconomic information (age, gender, college

year, GPA, parental education, and negative life events; in addition, we ask to report

consumption of alcohol, caffeine, tobacco, and use of various medicines in the sessions

in which we collect saliva samples).

We find that, when under stress, both men and women become less productive

and make worse choices. However, consistent with our conjectures, the duration or

the intensity of the effects is larger for women. Emotional load reduces quiz1 pro-

ductivity by 10% for both men and women. However, while the treatments continue

to reduce women’s quiz2 productivity by 10%, they no longer affect men’s quiz2 pro-

ductivity, which returns to the level of the control group. The treatments cause a

reduction in the upgrade likelihood - our measure of entrepreneurial choice - of similar

magnitudes for men and women, despite the fact that stress did not cause a drop in

men’s quiz2 productivity. This finding suggests that, at least for men, stress causes

excessive drops in upgrade choices. Indeed, when we look at the treatment effect on

the monetary returns on quiz2, we find that the pooled treatments reduce women’s

and men’s returns by $2.8 and $0.5 respectively, with larger losses from uncertainty



59

than from emotional load and the difference between the effects for men and women

being statistically significant. About $1 and $0.6 (with the difference not statistically

significant), that is, 37% and 100% of these losses for women and men respectively,

are caused by making the ‘wrong’ upgrade choice given one’s productivity, and the

rest by a productivity drop. Most of the losses from making the wrong choice, $0.63

for women and $0.45 for men, come from choosing not to upgrade when in fact they

would have earned more by upgrading. The remaining $0.39 and $0.13 are caused by

upgrading too much given one’s productivity, and consequently earning $0. In sum,

stress causes women to lose more money than men.

When we look at heterogeneity by negative life events (parental divorce or death

of a close person in the previous 5 years) and socioeconomic background (proxied by

having a father with at least a college degree), we find that the negative treatment

effect on women’s productivity, choice quality, and earnings is driven by women who

either experienced the above negative life events or have less educated fathers. The

effects are not statistically significant for the women who did not experience these

events, and are also mainly statistically insignificant and do not vary systematically

by family background for men.2

When we look at heterogeneity by self-reported stress, we find that the (negative)

marginal effects of the experimentally induced stress in the lab worsens productivity,

choice quality, and earnings for men with below median baseline self-reported stress,

but not for men with above median baseline self-reported stress.3 Conversely, the

negative effect of lab-induced stress worsens productivity, choice quality, and earnings

for all women, regardless of their baseline stress. That is, a larger fraction of women

than men is negatively affected by our treatments.

2Self-reported stress and these measures of socioeconomic background are uncorrelated with each
other for both men and women.

3This is the reverse of The Yerkes-Dodson Law (see Lupien, Maheu, Tu, Fiocco, and Schramek,
2007; Diamond, Campbell, Park, Halonen, and Zoladz, 2007) and is consistent with Meglino (1977)
and Arsenault and Dolan (1983).



60

In sum, when we use two different proxies for current or past stress, we find that the

marginal effects of the treatments interact differently with predetermined individual

characteristics, resulting in women being more hurt by the treatments than men.

Lastly, we analyze three different mechanisms through which stress might affect

entrepreneurial choice and performance (beliefs, mistakes, and risk attitudes) and

identify gender differences. We find that the reasons for excessive upgrades are a

surge in optimism for some women, and a surge in optimism, mistakes, and risk-

loving preferences for some men. The reasons for upgrading too little, on the other

hand, are a surge in pessimism for some women and an increase in mistakes and risk

aversion for men. In sum, policies targeted at increasing the accuracy of beliefs will

benefit both men and women, while policies targeted at dealing with risk preferences

and correcting mistakes will primarily help men. We discuss the interaction of these

effects in more detail and discuss potential policy implications that could incorporate

the insights of this research.

3.2 Treatment, Experimental Design, Steps, and Data

3.2.1 Treatments and Experimental Design

Observational or self-reported data are usually inadequate for estimating the effects

of stress because of reverse causality. Decision-making problems, low productivity,

or low income may in fact cause stress. To overcome this problem, we design a se-

ries of laboratory experiments in which we randomly assign treatment conditions and

measure the short-run effects of different aspects of stress on decision-making and

productivity. We induce stress through the use of a movie clip and the withholding

of information. In addition to measuring stress through the typical self-report mea-

sures, we also measured cortisol levels objectively by administering saliva tests to a

subsample of participants.

We have two treatment groups, emotional load, EL, and uncertainty, U, and a
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control group. Everybody watches one of two video clips. The control group watches

a five minute fragment of a BBC documentary about Monument valley, the same

setting as the emotional load video clip. The emotional load group watches a four

minute clip from the movie “Vertical Limit” (Columbia Pictures, 2000), which depicts

a dramatic rock climbing accident. The use of films for the elicitation of emotions is a

common and effective practice in psychology experiments (Gross and Levenson, 1995)

and this particular video clip has been used in previous research (e.g. Frederickson

and Branigan, 2005; Brooks and Schweitzer, 2011). Moreover, we announce that at

the end of each session, one person from the emotional load group has to summarize

the video clip in front of the other subjects. Public speaking is also a commonly

employed stressor in the lab (e.g. Dickerson and Kemeny, 2004). Besides increasing

stress, public speaking increases the salience of the video clip.

The uncertainty group watches the documentary and is not told the quiz1 produc-

tivity. Uncertainty is one of the most commonly reported stressors in the US (APA

2012). Moreover, there is experimental evidence that negative feedback is preferred

to uncertainty about performance, especially among those dealing with high anxiety

(Hirsh and Inzlicht, 2008), and descriptive evidence that uncertainty increases anxiety

(Flory and Lang 2010). Individuals value a risky prospect less than its worst possible

realization (Gneezy, List and Wu, 2006, who actually call this finding the “uncer-

tainty effect”), and uncertainty can affect performance negatively when applying for

a job (e.g. Godlonton, 2012). Given the evidence on the different physiological and

neurological mechanisms in which men and women react under stress, we expect het-

erogeneous effects of these two stressors (emotional load and uncertainty) by gender.

Some subjects are exposed to neither treatment, EL=0 and U=0, some to one

treatment only, EL=0 and U=1 or EL=1 and U=0, while others to both, EL=1 and

U=1. The control group is always the set of subjects exposed to neither treatment,

EL=0 and U=0. The treatment groups vary, though. When we pool treatments,

the treatment group is all subjects exposed to at least one treatment, EL, U, or
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both. When we consider individual treatments separately, though, we select subjects

exposed to one treatment only. That is, the treatment group for the EL condition

is EL=1 and U=0. Similarly, the treatment group for the Uncertainty condition is

EL=0 and U=1. Table 3.1 shows that the size of the control group is 119 (83+36),

while the treatment group sizes are 271 (52+92+61+66) for the pooled treatments, 92

for the EL treatment, and 118 (52+66) for the U treatment. We obtain these sample

sizes by adding also data from our robustness check experiments. Before explaining

that, it is useful to describe the experimental design.

Our experiment is a modified two-by-two design, as shown in Table 3.2, which

lists the sessions and describes which conditions we induce in each of them. In the

first 12 sessions, we have both treatment and control groups for the EL condition

(video clips and public speaking, i.e. EL=0 and EL=1). However, no subject in the

first 6 sessions receives the uncertainty treatment (U=0), while all subjects in the

second 6 sessions do (U=1). That is, while the EL treatment varies within session,

the U treatment varies across sections only. In addition, we ran 8 more sessions in

which we manipulate the cognitive load (CL) by having subjects memorize either

2- (CL=0) or 8-digit numbers (CL=1). The CL treatment varies within session.

Two of these sessions have no uncertainty treatment (U=0), while all subjects in

the remaining sections receive the uncertainty treatment (U=1). While we use these

sessions primarily for robustness checks, as we explain in Section 3.10, we add the

CL=0 subgroup to our main data set, in the following way: subjects with CL=0 and

U=0 are part of the control group, T=0; subjects with CL=0 and U=1 are part of

our pooled treatment group, T=1, and of our uncertainty treatment group, U=1.

3.2.2 Experimental Steps

The following list shows the steps of the experimental design.4

4There are two features included in some experimental sessions, but not listed here since they
had no impact in our results: we changed the order for the Holt-Laury lotteries choices in 5 sessions
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1. Random assignment, explanation, baseline data collection (stress; saliva in se-

lected sessions).

2. Emotional load (EL): announcement of potential public speaker and video clip.

3. Multiple-choice questions about the clip.

4. Quiz1 (20 questions, 5 minutes, $1 per correct answer).

5. Uncertainty (U): Disclose or ask participants to guess own number of correct

answers from quiz1.

6. Ask about expected number of correct answers for quiz2.

7. Upgrade options: participants choose payment scheme for quiz2, 4 sequential

offers.

8. During each upgrade, ask probability of having at least a specific number of

correct answers.

9. Quiz2 (20 questions, 5 minutes, $1 or $1.5 per correct answer)

10. Choice of 6 paired Holt-Laury lotteries.

11. Collection of second saliva sample in selected sessions.

12. Recall answers to questions about the clip.

13. Public speaking task for one randomly picked participant in the EL treatment.

14. Data collection (gender, age, education, gpa, parental education, life events).

(done right before the first quiz instead of doing it after the second quiz), and added a task involving
a snack choice.
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All sessions are performed at the Economic Science Laboratory of the University

of Arizona with volunteer undergraduate students. Upon arrival to the laboratory, we

give participants a disclosure form with general information about the experiment and

collect all personal belongings to prevent the subjects from taking notes or pictures

and from using calculators. We distribute tags to randomly assign each subject to

the treatment or control group’s workstation (the tags were also the bag checks).

Before the beginning of each session, a researcher gives a general explanation of

the experimental tasks. Instructions are also displayed on the computer screens.

Participants are guaranteed a $5 show-up fee, plus the chance to earn up to an

additional $38.5. We pay people based on their choices and performance in one of

four tasks, chosen at random at the end of the experiment.5

We collect saliva samples using an oral swab, a safe and non-invasive method.

Salivary cortisol is correlated with cortisol measured by other means.6 Participants

in this subsample were asked to refrain from consuming several drinks or foods before

the experiment.7 We analyze salivary cortisol as the way to measure the physiologycal

reaction to stress. In addition, to measure baseline self-reported stress, we have par-

ticipants answer the Perceived Stress Scale 10-Item Questionnaire (Cohen, Kamarck,

and Mermelstein, 1983; Cohen and Williamson, 1988). These are questions regarding

feelings of confidence, control, and anger in the previous four weeks. The answers are

coded to sum a total score that can range from 0 to 40.

We measure productivity as the number of correct answers from two rounds of 20

multiple-choice questions, selected from the Scholastic Aptitude Test (SAT) mathe-

5See the experimental protocol, instructions, and tasks, in Appendix B.
6See, for example, Granger, Kivlighan, Fortunato, Harmon, Hibel, Schwartz, and Whembolua

(2007) and Levine, Zagoory-Sharon, Feldman, Lewis, and Weller (2007). All our saliva samples were
uncontaminated and sufficient for the analysis of cortisol.

7Specifically, they were asked to avoid alcohol for 12 hours before the experiment, a major meal
60 minutes before the experiment, dairy products 20 minutes before, and sugary, acidic or highly in
caffeine foods or drinks immediately before the experiment.
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matics section out of questions that can be solved without complicated calculations.8

The SAT questions are related to knowledge that every college student should possess.

We choose this type of quiz because it has some similarities with students’ “job” -

taking exams. Individual questions appear on the computer screen and each subject

answers at her own pace. Each correct answer from the first round, quiz1, has a value

of $1, if the participant is to be paid for this task.

We measure choice by letting participants select their preferred compensation

scheme before starting the second round, quiz2. First, we let them choose whether

to receive (1) $1 per correct answer with no minimum threshold, as in quiz1, or (2)

$1.5 per correct answer, provided they have a minimum of 12 correct answers, or $0

otherwise. Then, we offer three more “upgrade” choices. Every time, the subject can

continue to choose whatever they had chosen previously (either the $1 or the $1.5

with a given threshold x=, or switch to a payment of $1.5 per correct answer but

with thresholds of 10, 8, and 6, respectively. If a participant “upgrades” at x=10 -

i.e. switches from the $1 to the $1.5 payment scheme, she can keep upgrading at the

following options (x=8,6). Every time, we ask participants to estimate the probability

of having at least x correct answers (where x=12,10,8,6). We use this information to

measure optimism, pessimism, and belief accuracy.

We induce uncertainty by not telling subjects in selected sessions their number

of correct answers from quiz1 before they have to choose how to be paid for quiz2.

Uncertainty has a likely effect on choice besides its effect on stress. We discuss this

later.

In order to measure if anxiety and uncertainty, as induced in this experiment, can

affect attitudes towards risk, we also include a task where subjects had to choose

one option in each of six pairs of lotteries following Holt and Laury (2002).9 If the

8The SAT is a standardized test for college admissions in the United States and consists of three
sections: critical reading, mathematics, and writing.

9We shorten the original set of ten paired lotteries to six to reduce the duration of the experiment.
A pilot analysis showed the shortened version has no effect on the overall proportion of people in
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participant is to be paid for this task, she would roll an 6-sided die to define for which

of the six alternatives she would be compensated. This task pays a minimum of $1.5

and a maximum of $38.5.

The last compensated activity, paid $15, is the recollection of the answers about

the video clip provided earlier.

We also collect data on age, sex, college year, GPA, parental education, and

negative life events (experiencing a parental divorce, the death of a close relative,

financial crisis or an accident in the previous 5 years), as in Oswald, Proto and Sgroi

(2009).10

The sessions last between 28 and 38 minutes, including payment. The average

earnings are $18.

3.2.3 Data

Our pooled data are 390 observations, of which 119 are in the control group. The

breakdown by gender is 51 females and 68 males in the control group and 130 females

and 184 males in the pooled treatments. When we consider the two treatments

separately, however, we have 38 females and 54 males in the emotional load condition,

and 52 females and 66 males in the uncertainty condition.

Table 3.3 shows that the covariates are balanced across treatment arms (columns

1-3). The few exceptions are in age when we pooled all treatments: individuals in

the treatment group are 0.4 years older than those in the control; and in GPA and

father’s education when we look at participants in the uncertainty treatment: those

under U treatment have higher GPAs (0.4 points) and slightly less educated fathers.

When we regress the treatment dummy on the predetermined covariates, we cannot

reject the F test of joint significance of the covariates.

the risk aversion categories we use in our empirical analysis.
10We also ask people from whom we collect saliva samples some questions related to their con-

sumption of alcohol, cigarettes, caffeine-loaded drinks, and several medications.
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The characteristics of males and females do not differ systematically, except that

females are 0.4-0.5 years younger, have a higher GPA than men (around 3-6%, de-

pending on the treatment type), and present a higher self-reported stress (14-19%

higher than men). In our estimations we control for the relevant covariates.

Our data show that (1) people with higher baseline cortisol are less productive and

that (2) people with higher self-reported stress are less productive, less optimistic,

and less likely to upgrade (results available upon request).

3.3 Methodology

We are interested in studying the effect of stress on entrepreneurial choice and out-

comes and in identifying some mechanisms through which this occurs. For this pur-

pose, for each outcome of interest, we show the distribution of outcomes for the

control and treatment groups and estimate the Average Treatment on the Treated

(ATT) effects.

We produce variables’ kernel densities using the Epanechnikov kernel density func-

tion and the optimal bandwidth (which minimizes the mean integrated squared error

if the underlying distribution were Gaussian). We estimate the ATT effects on the

various outcomes Y from the following regressions:

Yi = α1 + β1Ti + β1WTiWi + γ1Xi + ε1i (3.1)

Yi = α2+β2ELELi+β2UUi+β2ELWELiWi+β2UWUiWi+δ2UiELi+δ2UiELiWi+γ2Xi+ε2i
(3.2)

The variables T , EL, and U are dummy variables for the pooled treatments (T )

and the separate treatments (EL and U). The dummy W is one for women and zero

otherwise; the vector X includes the following predetermined variables: age, college

year dummies, a dummy for whether one’s father has at least a college degree, baseline

self-reported stress, a dummy for whether one’s parents divorced or a close relative



68

died in the previous 5 years, as well as dummies for subjects who experienced technical

difficulties during the experiment.11 The parameters β1 and β1 + β1W identify the

average effects of the pooled treatments for men and women, while the parameters

β2EL, β2EL+β2ELW , β2U , and β2U +β2UW identify the average effects of emotional load

(EL) and uncertainty (U) for men and women. These parameters are identified under

random assignment and absent spillover effects from the treatment to the control

group.

To estimate separate ATT effects by subgroups, we further interact the three treat-

ment dummies (and their interactions with each other and with the gender dummy)

with a subgroup dummy. The coefficient of the interaction tests the hypothesis that

the effects differ by subgroup. We estimate all of the regressions by OLS with robust

standard errors. When we pool outcomes, and therefore have multiple observations

per subject (e.g. when we consider all upgrades jointly), we cluster the standard

errors by subject.

3.4 High Emotional Load and Cortisol

To test that the EL condition induces stress, we collected saliva samples for 92 sub-

jects, 39 females and 53 males, and measured the change in cortisol per subject.

Figure 3.1 shows the densities of the change in cortisol by gender and treatment.

The EL condition seems to increase cortisol for males, but not for females. Table 3.4

confirms this finding. While the ATT on changes in cortisol for males is 0.074 (s.e.

= 0.026), compared with a mean change of -0.035 in the control group, for females it

is only -0.016 (s.e. = 0.023), compared with a mean change of -0.030 in the control

group. The difference between the two effects is statistically significant and consistent

with findings of higher cortisol responses in young men than young women from at

11There were temporary technical problems with the computer screens in three cases. In one
session, there were problems with the timer, and the 30 subjects involved had slightly more than 5
minutes to answer quiz 2. Omitting these observations from the analysis does not change the results.
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least 11 different studies, reviewed in Kudielka and Kirschbaum (2005).

The lack of a significant change in cortisol for females does not rule out that the

condition caused stress for them. Indeed, there are well-known gender differences

in the neurobiological response to stress (e.g. Wang et al, 2007). In particular,

while there is no gender difference in total plasma cortisol stress responses, the effect

of stress on free salivary cortisol is higher for men than for women who use oral

contraceptives or are in the follicular menstrual phase, but not different from women

in the luteal phase (Kirschbaum et al, 1999). That is, especially for women, even if

there is an increase in cortisol production in response to a stressor, it might not be

detected in saliva samples depending on the presence of other hormones.

3.5 Stress and productivity

3.5.1 Effect of stress on correct answers

Stress may make people less entrepreneurial because they become less productive and

correctly anticipate it. To measure the effect of stress on productivity, we look at the

treatment effects on the number of correct answers from quiz1 and quiz2. Figure 3.2

shows the distribution of correct answers from quiz1 (top panel) and quiz2 (bottom

panel) by gender and treatments. The top panel shows that high emotional load

reduces quiz1 productivity for both men and women.

Comparing the densities of the control group’s quiz1 and quiz2 shows a perfor-

mance increase for both genders. This is consistent with both learning and with

an increase in effort induced by the higher stakes. Indeed, the average number of

correct answers in the control group increases from 8.61 in quiz1 to 12.42 in quiz2.

The improvement from quiz1 to quiz2 does not differ systematically for people who

do or do not upgrade (from unreported regressions) both unconditionally and within

treatment arm, suggesting that the improvement in performance may be primarily

driven by learning.
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Comparing quiz2’s performance for the control and treatment groups shows that

the negative effect of stress on performance is more marked for women than men, and

more marked under uncertainty than high emotional load.

The OLS estimates of the ATTs from Table 3.5 show that high emotional load and

uncertainty (the pooled treatments) causes productivity in quiz1 to drop by 12.6% for

women and 8.6% for men, although for men this is not statistically significant. The

effect of stress on quiz2 productivity also varies by gender. The pooled treatments

significantly reduce quiz2 performance for women, who experience a 9.8% drop, which

is of similar magnitude as the effect of stress on quiz1. For men, the estimated ATT

is roughly 0. There is no effect, nor any gender difference, under high emotional

load. However, for men, the distribution of correct answers in the control group

first-order stochastically dominates the one under high emotional load, but not the

one under uncertainty. Under the uncertainty treatment, women decrease their quiz2

performance by 11.4%, but there is no significant effect for men.

From these initial results we can conclude that either the effect of the stressors

is inherently more short-lived for men than for women, and/or men have better cop-

ing skills to “bounce back”. The available evidence on the differential effects of

stress by gender shows a similar differential effect by gender. For example, women

have stronger and more persistent physiological changes to marital conflict than men

(Kiecolt-Glaser, Newton, Cacioppo, MacCallum, Glaser, and Malarkey, 1996; Kiecolt-

Glaser, Glaser, Cacioppo, Malarkey, 1998). There are conjectures that a strong initial

neural and hormonal response, followed by a quick recovery, may be adaptive (Lin-

den, Earle, Gerin, and Christenfeld, 1997; Sapolsky, Romero, and Munck, 2000) and

the reverse dysfunctional (Sapolsky et al., 2000).
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3.5.2 Does stress increase anyone’s productivity?

Psychologists conjecture that moderate levels of stress might improve performance for

certain tasks (Yerkes and Dodson, 1908). However, the empirical evidence is mixed

(see, e.g. the review in Kavanagh, 2005). We test whether stress improves some

subject’s performance in several ways. First, we test the hypothesis of equality of

variances using the Levene’s test. The variances of an outcome are identical for the

treatment and control groups under the null hypothesis of homogeneous treatment

effects. Therefore, if stress reduces productivity for some, and it increases produc-

tivity for others, we reject this null hypothesis.12 Second, we test for First Order

Stochastic Dominance (FOSD) using one-sided Kolmogorov-Smirnov tests. Consider

two marginal distribution, F (T ) and F (C). If we fail to reject the null hypothesis

that F (T ) > F (C) but we can reject the hypothesis that F (T ) < F (C), we conclude

that F (C) first-order statistically dominates F (T ). Some forms of heterogeneity - for

example, if low productivity people are hurt by stress while high productivity people

benefit from it, or the reverse - are inconsistent with FOSD.

Third, we test for heterogeneity given several baseline variables that include a

score of baseline stress, GPA, age, college year, or paternal education. Fourth, for the

uncertainty group, for which we have a baseline performance measure, we can also

test the hypothesis that uncertainty increases productivity both at the extensive and

intensive margins.

The results, reported in Table 3.5, consistently reject these forms of heterogeneity:

first, the Kolmogorov-Smirnov tests show that the distribution of correct answers in

the control group first-order statistically dominates the one in the treatment group

for men in quiz1 and women in quiz2; second, we never reject the null of equality of

12Define Y0 and Y1 as the potential outcomes in the absence and presence of the treatment. If the
treatment effects are constant and amount to T , then Y1 = (Y0 + T ). In this case the variances of
Y0 and Y1 are identical, i.e. V ar(Y0) = V ar(Y1). Note, however, that one could have heterogeneous
effects even if V ar(Y0) = V ar(Y1), if the covariance of the treatment effects, T, with Y0 is negative
and such that Cov(Y0, T ) = 1/2[V ar(Y0) + V ar(T )].
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variances; third, we do not find evidence of positive effects of stress on productivity by

baseline characteristics (with the exception of men with high baseline stress, for whom

quiz2 productivity increases; we return to this later); fourth, we do not find evidence

that uncertainty increases either the likelihood of improving one’s productivity, or

the productivity level.

This general lack of a positive effect of stress on productivity for subsets of our

subjects is consistent with the original hypothesis that this beneficial effect applies

only to simple, and not to complex tasks (Yerkes and Dodson, 1908). It has use-

ful policy implications, as, in this setting, reducing stress would not hurt anyone’s

productivity.

3.5.3 Effect of stress on attempts and mistakes

Does stress make people less productive because they exert less effort? To test this

hypothesis, we look at the number of attempts and mistakes.13

Figures 3.3 and 3.4, and Table 3.6 show that the treatments cause people, and

especially women, to attempt fewer questions (especially women under uncertainty)

and make more mistakes (especially men under emotional load), suggesting that stress

does not seem to cause a drop in effort (in which case, people would take less time

to answer each question), but it likely decreases productivity by causing a cognitive

impairment, as people make more mistakes despite taking more time to answer each

question.

13There are two extreme cases of low effort. In one case, the subject could make no attempt to
answer any question, having 0 correct answers, or could answer questions randomly, with a positive
expected payout of

∏
i = 1 × 20 1

xi
, where xi is the number of optional answers for each question.

This implicitly assumes people can do better than random if they exert effort. Since the modal
number of optional answers per question is 4, the expected number of correct answers from random
picks is 5. Given that none of the 390 subjects make 0 attempts at answering questions, that the
average number of correct answers is 7.7 in the treatment group, and that 97.8% of the people in
the treatment group run out of time before attempting to answer all the questions, we conclude that
these extreme forms of low effort are not relevant for our sample.
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3.6 Stress and entrepreneurial choice

To test whether stress induces a change in entrepreneurial choice, we compare the

choice of upgrades under the different condition. Figure 3.5 shows the proportion of

people choosing to upgrade by treatment and gender. Comparing the proportion of

people ever upgrading (the last bar to the right in each category in the histogram)

shows that the treatments overall decrease the upgrade likelihood. The largest effect,

a 16% reduction, occurs for females under EL, while the smallest one, a 6% drop,

occurs for men under uncertainty.

Looking at the individual upgrade choices (the black and gray bars, i.e., the first

four bars starting from the left in the histogram) we find some further differences by

gender and treatment. For women, the treatment effects are larger than for men (in

absolute level), and strongest for the highest upgrade (the one that requires 12 correct

answers for a positive payment) and under high emotional load. These effects are also

more heterogeneous, varying from a 63% decrease under high emotional load for the

highest upgrade to a 6.5% decrease under high emotional load for the lowest upgrade.

For men, these results are smaller, strongest for the second highest upgrade, and

for the lowest upgrade (the one requiring 6 correct answers for a positive payment)

and under uncertainty, and less heterogeneous, varying from a 10% increase for the

highest upgrade under high emotional load to an 18% decrease for the second highest

upgrade under uncertainty.

Table 3.7 presents OLS estimates of these ATTs pooling all upgrades. While

the effect of the pooled treatments, a 13.5% decrease, does not differ statistically by

gender, the effect of EL is higher (in absolute level) for women than men, -30% versus

-4.5%, and the effect of uncertainty is lower for women than for men: -10% versus

-17.5% (although the latter difference is not statistically significant).

In unreported regressions, we estimated ATT effects for each upgrade separately.

Interestingly, the treatments cause a significant 10% reduction, from 82% of the con-
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trol group upgrading, also in the likelihood of upgrading when the cutoff is 6 correct

answers, despite the fact that only 1.8% of the treatment group had fewer than 6

correct answers in quiz 2. This finding suggests that the subjects underestimate their

future performance. We also considered a different dependent dummy variable, which

equals one as long as the subject has upgraded at least once.14 This way, we consider

upgrade choices net of potential mistakes. Overall, the pattern of results does not

change in any notable way.

In sum, while the treatments reduce the likelihood of making entrepreneurial

choices for both men and women, they respond differently to the same treatments.

Thus, the mechanisms that are causing these effects likely differ by gender.

3.7 Stress and “wrong” choices

So far, we have established that (1) stress causes a -13.5% decrease in upgrade likeli-

hood, of which the highest effects are for women under high EL (-30%) and men under

U (-17.5%), and that (2) productivity drops by 12% in quiz1 and 11% in quiz2 but

for women only. Therefore, we propose that the observed decrease in the probability

of upgrading (our proxy for entrepreneurial choice) may not be fully explained by

lower productivity, especially for men. This leaves room for additional explanations

for why stress might affect entrepreneurial choices.

Recall that becoming less likely to make entrepreneurial choices, if one correctly

anticipates that stress will reduce performance, may be the income maximizing choice.

That is, conditional on stress hurting performance, it is not obvious that a drop in the

likelihood to upgrade is a bad thing. It is therefore important to establish whether

and to what extent the effect of stress on entrepreneurial choice is income maximizing

or not. For this purpose, Figure 3.6 and Table 3.9 report the incidence of “wrong”

14For example, suppose that one person starts to upgrade with a cutoff of 10, upgrades again
with a cutoff of 8, but then forgets to “re-upgrade” with a cutoff of 6 - that is, this person will earn
$0 if she has only 7 correct answers. The dependent variable in Table 3.8 takes the values of 0, 1, 1,
0 (in descending order), while the alternative dependent variable would be 0, 1, 1, 1.
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upgrade choices and of their two subcategories - upgrading too little or too much, by

gender and treatment.15

The red bar (second bar from left to right in each category) in Figure 3.6 and

the ATT estimates from Table 3.9 show that the treatments cause an increase in

non-maximizing choices, higher for women than men (the difference in effect size by

gender is not significant for the pooled treatments, but it is for the effect of high

emotional load). In particular, the pooled treatments almost triple women’s rate of

suboptimal choices, which increases from 9.8% to 27.6%, while they increase men’s

rate by 50% only, from 11.7% to 17.6%. This difference in effect sizes is caused by

women’s strong sensitivity to both high emotional load and uncertainty, their ATT

effects are 19.4 and 15.6 percentage point increases. Men are less sensitive to high

emotional load than uncertainty, their ATT effects are 5 and 10 percentage point

increases.

The yellow bar (third bar from left to right in each category) in Figure 3.6 and

the ATT estimates from Table 3.9 show that most of the non-maximizing choices

consist of upgrading too little, i.e., not upgrading when, conditional on one’s ex-post

performance, one would have earned more by upgrading. For example, women’s ATT

of the pooled treatments on non-maximizing choices is 17.8 percentage points, and

the one for upgrading too little is 13.7 percentage points, or 77%. This share is 113%

for men. Again, the effect sizes are larger for women than men because women are

more affected by high emotional load, although these differences are never statistically

significant.

15The implicit assumption for the claim that upgrade choice is wrong is that upgrading does not
reduce productivity, i.e. a ‘no-choking’ condition. This assumption is consistent with evidence from
the lab and the field, as well as with our own data. First, choking occurs with very high incentives -
maximum individual earnings from a lab experiment equivalent to half of the mean yearly consumer
expenditure in the village in Ariely, Gneezy, Lowenstein, and Mazar (2009); women are more likely
to underperform in the high-stake MBA admission exams, compared to men, but not in low-stake
exams in Ors et al. (2012). Second, in our data, people who upgrade have the same average increase
in productivity from quiz1 to quiz2 as people who do not upgrade - in both treatment and control
groups, and for both men and women.
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The blue bar (last bar to the right in each category) in Figure 3.6 and the ATT

estimates from Table 3.8 show that a small fraction of the non-maximizing choices

consists of upgrading too much, that is of upgrading (or upgrading with too high a

cutoff) when, conditional on one’s ex-post performance, one would have earned more

by not upgrading (or choosing an upgrade with a lower cutoff). These upgrades are

23% and -13% of non-maximizing choices for women and men. Once more, the point

estimate of the ATTs is larger for women than men (the one-tailed t-test of difference

is significant, but not the 2-tailed one). Note also that, while the point estimates

of the effect sizes are larger under uncertainty than under high emotional load, this

difference is never statistically significant.

Here are the conclusions so far. (1) Stress causes a drop in upgrade choices

for men and women, partly for different reasons. Women become on average less

entrepreneurial, partly because stress lowers their performance (and they likely an-

ticipate it) and partly because stress causes a surge in non-maximizing choices. Men

become less entrepreneurial despite having only a short-lived performance loss. That

is, the mechanisms through which stress affects entrepreneurial choice seem to differ

by gender. (2) Stress causes an increase in non income maximizing choices for women

and men. While most of the non-maximizing choices consist of not upgrading often

enough, stress also causes some women to upgrade too much and end up earning

no income as a result. This finding shows that stress has heterogeneous effects on

entrepreneurial choice for women, some of whom become “too entrepreneurial”. (3)

Women are not affected differently by the two stressors, unlike men, who seem to be

more sensitive to uncertainty than to high emotional load, but who are nevertheless

generally less affected than women. Overall, this results in women being more hurt by

high emotional load than men. Conversely, uncertainty causes a significant increase

in likely mistakes in the upgrade choice, i.e. an increase in the likelihood that the

subjects will not revise the upgrade to the lowest available cutoff.
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3.8 Decomposing the stress-induced income losses

So far, we have shown that stress reduces performance and reduces the likelihood of

making entrepreneurial choices. Part of this effect of stress on choice is likely the

consequence of the performance drop. However, part of the effect of stress on choice

is caused by making the wrong choice, given one’s quiz2 productivity. Indeed, stress

increases both likelihoods that people do not upgrade, when they in fact should have,

and that they upgrade, when they would have earned more money by not upgrading.

That is, stress make some people “too entrepreneurial.”

One way to quantify the relative weight of these different channels through which

stress affects behavior is to look at the treatment effects on the monetary losses

from quiz2 and to separate out the parts caused by reduced productivity and by

non-maximizing choices. To do so, we exploit the fact that the average difference in

quiz2 income between the treatment and the control group, ATT(Y), is the sum of the

treatment effect on productivity, ATT(P) and the treatment effect on non-maximizing

choices, ATT(C), that is, ATT (Y ) = ATT (P ) +ATT (C). We can measure ATT(Y)

by comparing quiz2 income in the treatment and control groups and ATT(C) by

comparing the income losses in the treatment and control groups conditional on pro-

ductivity. For example, suppose that a person has 10 correct answers in quiz 2 but

does not upgrade. Then her losses are $5, because she earns $10 rather than the

$15 she would have earned, had she upgraded. Once we have ATT(Y) and ATT(C),

it is easy to estimate ATT(P). Moreover, we can further decompose the losses from

non-maximizing choices, ATT(C), into losses from upgrading too much, ATT(TMU),

and too little, ATT(TLU): ATT (C) = ATT (TMU) + ATT (TLU).

Table 3.10 presents all the ATT effects just described. The left panel shows that

the pooled treatments cause an average loss of $1.51, and 8.3% drop. Half of this loss

comes from non-maximizing choices, i.e for making “wrong” upgrades conditional on

one’s productivity, while the other half comes from a productivity drop.
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These aggregate results mask a substantial amount of heterogeneity by gender.

The treatment causes statistically significantly larger losses for women than men

($2.78, or -16%, vs. $0.55, or -3%). The causes of these losses also vary by gender:

while only about 36% (or $1) of women’s losses are caused by non-maximizing choices

and most of the losses are caused by a drop in productivity, all (or $0.59) of men’s

losses are caused by non-maximizing choices. For both genders, most of the losses

from non-maximizing choices are caused by not upgrading enough (which causes losses

of $0.63 and $0.45 for women and men) and a smaller share by upgrading too much

(which causes losses of $0.39 and $0.13 for women and men).

3.8.1 Stress-induced losses by negative life events, baseline stress, and

gender

People who experienced exogenous stressors, such as negative life events, are more

vulnerable to additional stress. The literature has shown that women are more likely

to experience exogenous stressors (Dahl and Moretti, 2008) and they have a more

acute response to the same stressors. It is therefore useful to examine whether the

differential response of stress by gender interacts with baseline stressors, as well as

with self-reported baseline stress.

We have three different proxies, ranging from long-term to short-term measures

of stress: having a father with or without a college degree, which, conditional on

subject’s GPA, can be considered a proxy for financial stability in the household of

origin;16 having experienced parental divorce or the death of a close person in the

previous five years - events that are conceivably beyond the subject’s control; and

self-reported stress in the previous four weeks. We create a dummy to indicate if the

16While it is possible than in some cases it could exist people with lower education attainment and
higher income (such as Apple founder, Steve Jobs, or an electrician with a successful repair business
compared to an adjunct professor in English Literature, for example) there is a strong correlation
between these variables, e.g., see Jennifer Cheeseman Day and Eric C. Newburger (2002); and Bureau
of Labor Statistics (2013).
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individual has a score for self-reported stress above the sample’s median self-reported

stress, and also generate other indicator variables for the paternal education and life

events variables.17 These variables are uncorrelated with each other,18 suggesting

that they capture different aspects of stress.

We estimate versions of equations (3.1) and (3.2) in which we interact the treat-

ment dummies by the baseline stress dummies. We group divorce, death, and low

paternal education into a single dummy variable that equals one for subjects who

experienced at least one of the three events, and zero otherwise.19

The estimated ATT effects by negative life events, presented in Table 3.11, show

that there are no statistically significant effects of the treatments on women and

men who experienced none of the aforementioned events (with the exception of small

negative effects on losses from men’s ‘wrong’ upgrade choices) and small productivity

losses for men who experienced at least one event. Conversely, the treatment cause

large losses for women who experienced at least one event. High emotional load

and uncertainty cause these women to lose $4.3 and $5. $1.1 and $2 of these losses

are caused by an increase in the wrong upgrade choice, and the remaining $3 by a

productivity drop.

The estimated ATT effects by baseline self-reported stress, presented in Table

3.12, show that, the treatments cause equally negative effects for men and women

with below median baseline stress and women with above median baseline stress, they

cause no statistically significant effects on men with above median baseline stress.

In sum, there are differential responses to stress for men and women depending

on baseline conditions, and, more specifically, more negative impacts of the experi-

17We also observe baseline cortisol for a subsample of 92 subjects. However, because of this small
size, we consider these data not reliable, as the comparisons across eight groups - men and women,
high and low cortisol, control and treatment - would leave very few observations in each cell.

18The correlation coefficients are never statistically significant and very small, ranging from -0.161
to 0.039 for the correlations of above median self-reported stress with above median baseline cortisol
and negative life events

19We found similar patterns of results by having one variable for divorce and death and a second
one for low paternal education.
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mentally induced stress for certain subsets of women.

3.9 Stress and non-maximizing choices: some mechanisms

The treatments increase non-maximizing choices, mainly inducing people to be less

entrepreneurial than what they should be based on their ex-post observed perfor-

mance. The non-maximizing reduction in upgrades, i.e. upgrading “too little”, may

be caused by an increase in pessimism (expected performance worse than actual

performance), risk aversion, and mistakes (failing to upgrade despite wanting to).

Conversely, the non-maximizing increase in upgrades, i.e. upgrading “too much” and

ending up with 0 income, may be caused by stress increasing optimism (expected per-

formance better than actual performance), risk-taking behavior, and mistakes (failing

to revise upgrade down despite wanting to). Indeed, it is possible that stress may

have heterogeneous effects. We explore these potential mechanisms in the following

section.

3.9.1 Stress and non-maximizing choices: pessimistic and optimistic be-

liefs

Stress may further affect entrepreneurial decisions by changing beliefs. Beliefs can

be accurate or inaccurate, and inaccurate beliefs can be optimistic or pessimistic,

depending on whether the difference between the expected and realized performance

is positive or negative. We ask a series of questions to verify whether people correctly

anticipate the effect (or lack of an effect) of stress on their performance, and, if not,

whether they underestimate (optimism) or overestimate (pessimism) this effect.

We measure beliefs and their accuracy in two ways. First, before each upgrade for

quiz2, we ask what the subjective probability of having the required number of correct

answers to qualify for the upgraded payment is. This gives us subjective probabilities
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of having at least 12, 10, 8, or 6 correct answers. Comparing subjective and observed

probabilities gives a measure of belief accuracy, optimism, and pessimism.

Second, right before starting quiz2, we ask the subjects how many correct answers

from quiz2 they expect to have. Comparing expected and observed performance gives

a measure of overall belief accuracy, optimism, and pessimism. Moreover, we can

use the expected and observed probabilities to compute an additional, yet indirect,

measure of beliefs. This is a weighted average of having 6, 8, 10, and 12 correct

answers, where the weights are the difference between the subjective and observed

probabilities in each case. This latter variable is a truncated mean, as we do not

observe the subjective probabilities of having all the possible correct answers.

Note that, for these particular outcomes, in principle, the uncertainty treatment

has the additional effect of increasing the variance of beliefs, because people under

this condition do not know their quiz1 performance. Suppose, for simplicity, that

people’s performance were the same in quiz1 and quiz2, and that people knew it. In

that case, we’d expect the variance of beliefs to be zero for the control and the high

emotional load groups, but positive for the uncertainty group, because its members

have to guess their performance in quiz1. By doing that, they would overestimate

the probabilities of having both higher and lower outcomes than their actual ones,

ending up having (1) optimistic beliefs in the right tail, (2) pessimistic beliefs in

the left tail, and (3) overall less accurate beliefs. In sum, evidence of optimism and

pessimism in the tails for the uncertainty group is not necessarily evidence that stress

changes beliefs. However, mechanical changes in accuracy of beliefs induced by lack of

knowledge of previous performance per se should be mean invariant. Finding changes

in expected performance is consistent with the hypothesis that uncertainty-induced

stress changes beliefs beyond this mechanical effect. For this purpose, we look at how

stress affects the difference between quiz2 expected and observed probabilities and

performance.

Figure 3.7 shows the difference between subjective and observed (1) probabilities
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(the first 4 bars from left to right) and (2) productivity (the last 4 bars), using both

the direct elicitation and the truncated mean computed indirectly by using stated and

observed probabilities. People in the control group tend to have pessimistic beliefs.

High emotional load either does not change (for men) or actually increases pessimism

(for women). As expected, uncertainty increases the variance of beliefs - coarsely

measured by the difference between the black and the lighter grey bars - for both

men and women. However, this shift is asymmetric and makes people, especially

women, more optimistic. This suggests that uncertainty affects beliefs in ways that

go above and beyond its mechanical effect through higher belief variance.

The increase in optimism caused by uncertainty is especially marked in the left tail,

i.e. for the probabilities of having at least 12 correct answers. Figure 3.8 suggests that

this occurs because the subjects, and especially women, fail to recognize the negative

effect of uncertainty on this likelihood. Indeed, the probabilities of having at least

12 and 10 correct answers are the same for women in the control and uncertainty

groups, but the performance drops substantially in the uncertainty group, while the

probabilities of having at least 8 and 6 correct answers are lower under uncertainty.

Tables 3.13 and 3.14 show the ATT effect on optimism for the likelihoods of

having at least 12 and 6 correct answers and confirm the findings discussed above: the

treatments cause economically and statistically significant changes in belief accuracy

for women only (although the difference in impact sizes by gender is not statistically

significant); the increase in optimism for the likelihood of having at least 12 correct

answers occurs for women only and is induced by uncertainty, while the decrease in

optimism for the likelihood of having at least 6 correct answers occurs for women

only but is equally affected by high emotional load and uncertainty.

Table 3.15 shows that both aggregate measures of the difference between subjective

and objective productivity significantly increase for women under uncertainty. That

is, uncertainty overall increases women’s optimism and increases belief accuracy in

the direct difference measure by making women less pessimistic.
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The takeaways from this exercise are that both types of non-maximizing upgrades

may have been affected by changes in beliefs, to some extent. The increased optimism

in the likelihood of having at least 12 correct answers may have induced some people to

mistakenly upgrade when they should not have done so, while the increased pessimism

in the likelihood of having at least 6 correct answers may have induced some women

(as this does not happen to men) to not upgrade when they should have done so.20

3.9.2 Stress and non-maximizing choices: confusion and mistakes

Stress may cause a temporary cognitive impairment. Indeed, there is evidence that

stress affects both working and declarative memory (Lupien, Gaudreau, Tchiteya,

Maheu, Sharma, Nair, Hauger, McEwen, and Meany,1997; Lupien et al, 2007). This

is consistent with the treatment group’s observed drop in performance and increase in

failures to revise the upgrade down to the lower cutoffs. To provide further evidence

on this potential mechanism, we study how the treatments affect the incidence of

inconsistent choices, beliefs, and or mistakes. To do that, we consider whether people

make inconsistent choices in upgrades (e.g. upgrading with a cutoff of 10 but not

revising the upgrade down when the cutoff is 8), probabilities (when the reported

probability of having at least X correct answers is greater than the probability of

having Y < X correct answers), and lotteries (when subjects switch back and forth

between the high and low-risk lotteries), as well as whether they fail to recall the

answers related to the video clip (a paid task). Figure 3.9 shows the share of people

making inconsistent choices or making recall errors, and the average number of do-

mains in which people make mistakes (multiple inconsistencies in one domain - e.g.

multiple inconsistent answers in reported probabilities, count as one inconsistency).

The biggest effect sizes in the number of domains in which people make inconsistent

20The optimism variables are strongly positively correlated within subject. Therefore, the treat-
ments likely have heterogeneous effects, inducing some subjects to become more optimistic and
others more pessimistic.
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choices and mistakes occur under uncertainty, which causes a 66% increase in the

incidence of mistakes for men (from 0.18 to 0.30) and a 48% increment for women

(increasing the incidence of mistakes for women from 0.27 to 0.40). However, there

is heterogeneity in the effects in each domain as well as in the effects by gender. For

example, high emotional load causes a 33% decrease in the number of domains in

which women are inconsistent or make mistakes (from 0.27 to 0.18). High emotional

load also increases men’s likelihood of making recall errors from 0 to 0.037, while

neither treatment affects women in this domain.

Table 3.16 reports the estimates of the ATT effect for number of domains in

which people are inconsistent or make recall errors. We find statistically significant

increases for men, especially under uncertainty, and smaller (or negative) and not

statistically significant effects for women (although the difference in effect sizes by

gender is not statistically significant). We also show estimates of the recall error

likelihood for two reasons: first, it is a low-effort, high-return task (people are paid $15

for correctly recalling whether they answered yes or no to two questions asked about

15 minutes earlier); second, it is one of the various examples in which high emotional

load causes a cognitive impairment, a result that is missed by looking at the aggregate

measure only, from which it appears that uncertainty is the only condition that causes

increases in inconsistencies and mistakes (high emotional load also causes an increase

in women’s inconsistencies in reported probabilities). As previewed, the treatments,

and especially high emotional load, cause an increase in men’s wrong recall from 0 to

2.6 (and 4) percentage points for the pooled (and uncertainty) treatments.

In sum, there is evidence that stress causes men, but not women, to become

inconsistent and make more mistakes.
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3.9.3 Stress and non-maximizing choices: risk preferences

Figure 3.10 shows that stress seems to have opposite effects by gender in attitudes

towards risk: while it increases the heterogeneity in risk preferences for men, it de-

creases it for women, without much apparent difference by treatment type. Table 3.17

confirm these findings: the treatments statistically significantly increase the share of

risk loving and very risk averse men by 5 and 10 percentage points, while they reduce

the share of risk neutral and risk averse men by 7.7 and 13 percentage points. Nev-

ertheless, the increase in risk-taking behavior for some men does not cause excessive

upgrades (as the treatments do not increase men’s likelihood of upgrading too much),

while the increase in risk aversion for some may be one of the mechanisms through

which stress increases the share of men who upgrade too little.

Conversely, the treatments cause (imprecisely estimated) 10 and 6 percentage

point drops in the share of risk neutral and very risk averse women, and increase the

share of risk averse women by 15 percentage points. Therefore, it appears that stress

is not causing some women to upgrade too much because they have become more risk

loving, while, as for men, it may increase the share of women who upgrade too little

by increasing their risk aversion.

These findings are somewhat consistent with the existing literature on the effect

of stress on risk-taking behavior. For example, Lighthall, Mather, and Gorlick (2009)

find differential response to stress on risk taking by gender, with stress causing women

and men to decrease and increase risk taking. However, to our knowledge no study

investigates the heterogeneous effects of stress on risk by gender.

Note that estimates of the average treatment effects on risk aversion were never

statistically significant. For example, the average treatment effect on the risk aversion

parameter, which, in the data, varies between -0.72 to 1.17, is 0.01 and statistically

not different from zero (s.e. 0.04). This is one clear example of average impacts

missing distributional effects.
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Lastly, the effects do not systematically vary by treatment type.

3.10 Stress or Cognitive Load?

To rule out that the effects shown are not driven by cognitive load, we ran experiments

with the same structure, but a different treatment. Rather than emotional load

and uncertainty, the treatment group is asked to memorize an 8-digit number, while

the control group memorizes a 2-digit number. The subjects can earn $15 for the

successful recall of the number at the end of the experiment (if the task selected out

of the 4 compensated tasks is the number recall). We find that the treatment does

affect recall: while everybody correctly recalls the number in the control group, the

recall rate is only 49% in the treatment group. We deduce that this memorization task

increases the cognitive load. However, this treatment does not reduces productivity.

3.11 Conclusion and Discussion

This paper has shown that stress reduces productivity and increases the likelihood

that people will make choices that do not maximize their income. Our experiment

design successfully elicited controlled stress in the lab. The women in our sample are

more likely to be exposed to stressors beyond their control and report higher levels of

stress. Their entrepreneurial choices and performance are more negatively affected by

experimentally induced stress than men’s, resulting in lower monetary gains. These

gender differences are driven by women who experienced a parental divorce or the

death of a close person in the previous 5 years, or whose father does not have a college

degree: these women are especially susceptible to the two stressors we induce in the

lab, which cause them to lose as much as $5, or 27%, on the task whose completion

is a function of both productivity and choice of compensation.

We also study three different mechanisms through which stress might affect en-

trepreneurial choice and performance - beliefs, mistakes, and risk attitudes - and find
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that the reasons for excessive upgrades are a surge in optimism for some women, and

a surge in optimism, mistakes, and risk-loving preferences for some men. The reasons

for upgrading too little, on the other hand, are a surge in pessimism for some women

and an increase in mistakes and risk aversion for men.

An obvious policy implication of these findings is that removing the underlying

sources of stress may improve entrepreneurial activities and performance for all, and

more so for women than men. However, it is often hard to do so, and removing

external stressors would not address women’s higher vulnerability to on-the-job stress.

If the stressors are not easy to remove or if one wants to understand how to help

women deal with both external and on-the-job stress, to design effective policies one

should know whether the observed response to stress should be changed or not, and,

if so, what mechanisms are causing the response to stress.

There are two relevant conclusions from our experiment. First, stress worsens

productivity, especially women’s, through a temporary cognitive impairment (more

mistakes, longer time required to answer questions). Interventions that help recover

from this impairment - from providing training or mentoring programs, to devising

a protocol to double-check one’s choices, to various psychological and physiological

interventions - would be effective for both men and (more so) women. Second, while

stress causes all subjects, but especially women, a decrease in the likelihood of making

an entrepreneurial choice, not making this choice actually maximizes their earnings

for a large group, given their lower productivity under stress. Therefore, policies that

indiscriminately favor entrepreneurship might hurt some people. For these people,

the optimal policy response can be devised after knowing the mechanisms that might

cause the wrong choices. Policies that help people form accurate beliefs might be

especially useful for women, while policies that help people make fewer mistakes or

affect the perception and the reaction to risk might be especially useful for men.
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Figure 3.2: Quiz 1 and 2 correct answers by treatment and gender
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Figure 3.3: Quiz 1 and 2 attempted answers by treatment and gender
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Figure 3.4: Quiz 1 wrong answers by treatment and gender
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Table 3.1: Experimental design and sample sizes

U=0 U=1

EL=0 83 52
EL=1 92 61

CL=0 (robustness check) 36 66
CL=1 (robustness check) 37 74

Table 3.2: Experimental sessions by date and treatment

Type Date Pooled EL U Cortisol Main data (M) or
Treatments (T) robustness check (R)

EL Apr19 2010 T=0,1 EL=0,1 U=0 M
EL Apr19 2010 T=0,1 EL=0,1 U=0 M
EL Apr22 2010 T=0,1 EL=0,1 U=0 M
EL Feb01 2011 T=0,1 EL=0,1 U=0 Y M
EL Feb02 2011 T=0,1 EL=0,1 U=0 Y M
EL Feb03 2011 T=0,1 EL=0,1 U=0 Y M
EL Apr26 2011 T=0,1 EL=0,1 U=1 M
EL Apr28 2011 T=0,1 EL=0,1 U=1 M
EL Feb08 2012 T=0,1 EL=0,1 U=1 M
EL Feb09 2012 T=0,1 EL=0,1 U=1 M
EL Apr04 2012 T=0,1 EL=0,1 U=1 M
EL Apr05 2012 T=0,1 EL=0,1 U=1 M

CL Apr20 2010 T=0 EL=0 U=0 M,R
CL Apr21 2010 T=0 EL=0 U=0 M,R
CL Apr27 2011 T=1 EL=0 U=1 M,R
CL Apr27 2011 T=1 EL=0 U=1 M,R
CL Feb08 2012 T=1 EL=0 U=1 M,R
CL Feb09 2012 T=1 EL=0 U=1 M,R
CL Apr04 2012 T=1 EL=0 U=1 M,R
CL Apr05 2012 T=1 EL=0 U=1 M,R
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Table 3.3: Difference in means, by treatment condition and gender.

Difference in means by treatment condition and gender
Means Regression Regression Regression

Coefficients: All Coefficients: Men Coefficients: Women
(1) (2) (3) (4) (5) (6) (7) (8) (9)
T EL U T EL U T EL U

Female 0.426 0.007 -0.006 0.051
[0.887] [0.938] [0.465]

Age 20.649 0.016 0.007 0.022 0.013 -0.029 0.026 0.017 0.04 0.013
[0.031]** [0.808] [0.137] [0.178] [0.421] [0.011]** [0.128] [0.298] [0.573]

Gpa 3.332 -0.009 0.013 -0.133 -0.066 -0.09 -0.108 0.008 0.037 -0.237
[0.671] [0.622] [0.058]* [0.324] [0.307] [0.234] [0.644][0.007]***[0.050]**

College yr: % sophomore 0.215 0.06 0.109 0.069 0.014 0.046 0.009 0.127 0.212 0.114
(freshman=base category) [0.452] [0.374] [0.523] [0.896] [0.784] [0.956] [0.280] [0.173] [0.442]
College yr: % junior 0.336 0.038 0.108 0.055 -0.044 0.047 -0.025 0.134 0.207 0.116

[0.628] [0.388] [0.588] [0.667] [0.771] [0.853] [0.265] [0.218] [0.497]
College yr: % senior 0.284 -0.01 0.096 -0.033 -0.026 0.216 -0.129 0.011 -0.049 0.028

[0.902] [0.520] [0.770] [0.811] [0.270] [0.396] [0.930] [0.800] [0.867]
Father has college degree 0.712 -0.019 -0.012 -0.017 -0.001 -0.01 0.033 -0.027 0.031 -0.065

[0.740] [0.900] [0.832] [0.994] [0.935] [0.767] [0.739] [0.803] [0.568]
Mother has college degree 0.623 -0.001 0.027 -0.05 -0.055 -0.09 -0.134 0.09 0.186 0.091

[0.990] [0.753] [0.508] [0.433] [0.415] [0.197] [0.281] [0.136] [0.420]
Self-reported stress 15.267 -0.004 -0.005 -0.006 -0.013 -0.019 -0.02 0.008 0.01 0.014

[0.348] [0.356] [0.234] [0.009]***[0.004]***[0.002]*** [0.187] [0.266] [0.079]*
Parental divorce / death of 0.382 0.046 -0.003 0.099 0.024 -0.077 0.083 0.08 0.106 0.078
close person previous 5 yrs [0.347] [0.967] [0.142] [0.717] [0.459] [0.351] [0.289] [0.334] [0.462]
Constant 0.423 0.223 0.532 0.867 1.583 0.656 0.035 -0.962 0.698

[0.032]** [0.711] [0.170] [0.008]*** [0.039]** [0.098]* [0.905] [0.187] [0.301]
Observations 390 211 237 224 122 134 166 89 103
F test of joint coefficient
significance [pvalues] [0.873] [0.965] [0.303] [0.121] [0.213] [0.002] [0.462] [0.053] [0.229]

Robust standard errors of the mean differences in parenthesis. ***,**,* = significant at the 1,5,10% level. Self-reported level of stress

is the score from the Perceived Stress Scale 10-Item Questionnaire as in Sheldon et al (1983). The ranges of the total score are 0-40

points. The estimates in columns (1) to (9) are the coefficients from the treatment dummies in regressions of each outcome on the

treatment.
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Table 3.4: Effect of high emotional load on change in cortisol by gender

ATT of High Emotional Load on Change in Cortisol

H0:w=m
(Women) (Men) [p-value]

Effect of High Emotional Load (EL)

Change in cortisol ATT -0.016 0.074 [0.015]
[0.023] [0.026]**

H0: F(EL)<F(C) [pvalues] [0.495] [0.962]
H0: F(EL)>F(C) [pvalues] [0.957] [0.001]
N 39 53

Mean Control group (C) -0.030 -0.035 [0.743]

OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level.

Kolmogorov-Smirnov test [pvalues] to establish first-order stochastic dominance.

EL, C = high emotional load, control groups. Additional controls: age, gender,

gpa, college year, baseline stress, parental divorce or death of close person in the

previous 5 years, paternal college, dummies for screen and timer problems.
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Table 3.5: Quiz1 and Quiz2 correct answers by treatment and gender

ATT of High Emotional Load and Uncertainty on Correct Answers Quiz1 and Quiz2
H0:w=m H0:w=m

(Women) (Men) [p-value] (Women) (Men) [p-value]
Quiz1 Quiz2
Effect of Pooled Treatments (T)

Productivity ATT -1.08 -0.78 [0.702] -1.18 0.01 [0.078]*
[0.57]* [0.55] [0.48]** [0.47]

H0: F(T)>F(C) [pvalues] [0.930] [0.989] [1.000] [0.966]
H0: F(T)<F(C) [pvalues] [0.413] [0.129] [0.061] [0.400]
H0: SD(T)=SD(C) [pvalues] [0.458] [0.887] [0.492] [0.330]
Positive ATT by: (1) baseline stress; No No No Yes
(2) gpa, age, college year, father’s education. No No No No
N 166 224 166 224

Effect of High Emotional Load (EL)
Productivity ATT -1.12 -0.81 [0.757] -0.98 -0.01 [0.262]

[0.72] [0.73] [0.63] [0.58]
H0: F(EL)>F(C) [pvalues] [0.960] [0.992] [0.869] [0.364]
H0: F(EL)<F(C) [pvalues] [0.406] [0.097] [0.398] [0.736]
H0: SD(T)=SD(C) [pvalues] [0.599] [0.735] [0.833] [0.424]
Positive ATT by: (1) baseline stress; No No No No
(2) gpa, age, college year, father’s education. No No No No
N 89 122 89 122

Effect of Uncertainty (U)
Productivity ATT -1.37 -0.23 [0.159]

[0.57]** [0.67]
H0: F(U)>F(C) [pvalues] [1.000] [0.986]
H0: F(U)<F(C) [pvalues] [0.050] [0.267]
H0: SD(T)=SD(C) [pvalues] [0.757] [0.915] [0.374] [0.268]
Positive ATT by: (1) baseline stress; No No No No
(2) gpa, age, college year, father’s education. No No No No
Positive ATT on changes (extensive margin) n.a. n.a. No No
Positive ATT on changes (intensive margin) n.a. n.a. No No
N 103 134
H0: ATT(EL)=ATT(U) [pvalues] [0.535] [0.711]
Mean Control group (C) 8.55 9.06 [0.450] 11.94 12.79 [0.182]
OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level. Kolmogorov-Smirnov test [pvalues] to establish first-

order stochastic dominance. EL, C = high emotional load, control groups. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years, paternal college, dummies for screen and timer

problems.
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Table 3.6: Quiz1 and Quiz2 attempted and wrong answers by treatment and gender

ATT of High Emotional Load and Uncertainty on Attempted Answers Quiz1 and Quiz2
H0:w=m H0:w=m

(Women) (Men) [p-value](Women)(Men) [p-value]
Quiz1 Quiz2

Effect of Pooled Treatments (T)
Attempts at Quiz ATT -0.87 -0.54 [0.691] -0.70 0.04 [0.224]

[0.61] [0.56] [0.43]* [0.44]
N 166 224 166 224

Effect of High Emotional Load (EL)
Attempts at Quiz ATT -0.87 -0.17 [0.527] -0.19 0.18 [0.618]

[0.80] [0.76] [0.54] [0.51]
N 89 122 89 122

Effect of Uncertainty (U)
Attempts at Quiz ATT -1.29 -0.12 [0.123]

[0.52]** [0.55]
N 103 134

H0: ATT(EL)=ATT(U) [pvalues] [0.160] [0.846]
Mean Control group (C) 10.85 11.53 [0.201] 14.43 15.45 [0.102]

ATT of High Emotional Load and Uncertainty on Wrong Answers Quiz1 and Quiz2
H0:w=m H0:w=m

(Women) (Men) [p-value](Women)(Men) [p-value]
Quiz1 Quiz2

Effect of Pooled Treatments (T)
Quiz wrong answers ATT 0.47 0.39 [0.841] 0.47 0.03 [0.332]

[0.29] [0.24]* [0.32] [0.31]
N 166 224 166 224

Effect of High Emotional Load (EL)
Quiz wrong answers ATT 0.63 0.91 [0.619] 0.78 0.19 [0.378]

[0.40] [0.39]** [0.51] [0.43]
N 89 122 89 122

Effect of Uncertainty (U)
Quiz wrong answers ATT 0.08 0.09 [0.972]

[0.34] [0.39]
N 103 134

H0: ATT(EL)=ATT(U) [pvalues] [0.160] [0.846]
Mean Control group (C) 2.69 2.33 [0.168] 1.69 1.66 [0.910]

OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level. Additional controls: age, gender,

gpa, college year, paternal education.
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Table 3.7: Pooled upgrade likelihood by treatment and gender

ATT of High Emotional Load and Uncertainty on the Pooled
Upgrade Likelihood

H0:w=m
(Women) (Men) [p-value]

Effect of Pooled Treatments (T)

Upgrade ATT -0.104 -0.083 [0.778]
[0.057]*** [0.049]

N 664 896

Effect of High Emotional Load (EL)

Upgrade ATT -0.186 -0.032 [0.109]
[0.072]** [0.061]

N 356 488

Effect of Uncertainty (U)

Upgrade ATT -0.063 -0.124 [0.497]
[0.069] [0.061]**

N 412 536

H0: ATT(EL)=ATT(U) [0.110] [0.168]
Mean Control group (C) 0.622 0.709 [0.048]

Pooled OLS of upgrades 1 to 4. Standard errors clustered by individual. 390 subjects. ***,**,*

= significant at the 1,5,10% level. EL, C = high emotional load, control groups. Pooled

treatments include subjects who received both EL and U. Additional controls: age, gender,

gpa, college year, baseline stress, parental divorce or death of close person in the previous 5

years, paternal college, dummies for screen and timer problems.
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Table 3.8: Too much upgrade because of likely mistake or confusion by treatment
and gender

ATT of High Emotional Load and Uncertainty on the Likelihood
of Failing Through Not Revising Upgrade Down (mistake)

H0:w=m
(Women) (Men) [p-value]

Effect of Pooled Treatments (T)

Failure (mistake) ATT 0.027 0.017 [0.576]
[0.014]* [0.010]*

N 166 224

Effect of High Emotional Load (EL)

Failure (mistake) ATT 0.002 -0.0001 [0.692]
[0.004] [0.003]

N 89 122

Effect of Uncertainty (U)

Failure (mistake) ATT 0.04 0.028 [0.751]
[0.029] [0.019]

N 103 134

H0: ATT(EL)=ATT(U) [0.200] [0.166]
Mean Control group (C) 0 0 [0.999]

Note: Failure (mistake) = 1 if # correct answers<required # because did not revise upgrade

down (unconditional). OLS. Robust standard errors. ***,**,* = significant at the 1,5,10%

level. Kolmogorov-Smirnov test [pvalues] to establish first-order stochastic dominance. EL,

C = high emotional load, control groups. Additional controls: age, gender, gpa, college year,

paternal education, dummies for screen and timer problems.
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Table 3.9: ATT on wrong entrepreneurial choice by treatment and gender

H0:w=m
(Women) (Men) [p-value]

ATT Effect of Pooled Treatments (T)

Wrong choice, 0.178 0.059 [0.126]
of which: [0.059]*** [0.050]
Upgrade too little 0.137 0.067 [0.335]

[0.057]** [0.045]
Upgrade too much 0.041 -0.007 [0.128]

[0.018]** [0.024]
N 166 224

ATT Effect of High Emotional Load (EL)

Wrong choice, 0.194 0.050 [0.074]
of which: [0.087]** [0.058]
Upgrade too little 0.165 0.029 [0.185]

[0.085]** [0.055]
Upgrade too much 0.029 -0.024 [0.126]

[0.028] [0.019]
N 89 122

ATT Effect of Uncertainty (U)

Wrong choice, 0.156 0.100 [0.579]
of which: [0.076]* [0.066]
Upgrade too little 0.104 0.089 [0.874]

[0.072] [0.060]
Upgrade too much 0.052 0.01 [0.402]

[0.033] [0.034]
N 103 132

Wrong choice
H0: ATT(EL)=ATT(U) [0.705] [0.163]
Mean Control group (C) 0.098 0.117 [0.734]
Upgrade too little
H0: ATT(EL)=ATT(U) [0.524] [0.356]
Mean Control group (C) 0.098 0.088 [0.857]
Upgrade too much
H0: ATT(EL)=ATT(U) [0.609] [0.174]
Mean Control group (C) 0 0.029 [0.157]

Note: Upgrade too much = Failing to have the minimal number of correct answers for pay-

ment>0. Therefore: Too much = 1 if # correct answers<required#. OLS. Robust standard

errors. ***,**,* = significant at the 1,5,10% level. EL, C = high emotional load, control

groups. Additional controls: age, gender, gpa, college year, baseline stress, parental divorce or

death of close person in the previous 5 years, paternal college, dummies for screen and timer

problems.
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Table 3.10: Losses and Returns on Quiz 2 (US Dlls)

ATT of High Emotional Load and Uncertainty on Losses and Returns on Quiz 2 (US Dlls)
H0:w=m H0:w=m H0:w=m

(Women) (Men) [p-value] (Women) (Men) [p-value] (Women) (Men) [p-value]
Pooled Treatments (T) High Emotional Load (EL) Uncertainty (U)

Return on Quiz 2 ($) -2.78 -0.55 [0.067] -2.41 -0.27 [0.17] -3.05 -1.14 [0.21]
ATT [0.86]*** [0.87] [1.18]** [1.03] [1.08]*** [1.09]

Of which, loss from -1.02 -0.59 [0.300] -0.92 -0.21 [0.290] -1.03 -0.85 [0.194]
wrong upgrade, [0.33]***[0.29]** [0.43]** [0.33] [0.48]** [0.41]**
the sum of:
(1) loss from -0.63 -0.45 [0.627] -0.73 -0.31 [0.426] -0.46 -0.54 [0.866]
too little upgrade [0.28]** [0.24]* [0.41]* [0.31] [0.34] [0.31]*
and
(2) loss from -0.39 -0.13 [0.283] -0.18 0.11 [0.116] -0.57 -0.31 [0.775]
too much upgrade [0.19]** [0.17] [0.15] [0.09] [0.37] [0.30]
N 166 224 89 122 103 134
Mean Control group
Return 17.39 18.58 [0.277] 17.39 18.58 [0.277] 17.39 18.58 [0.277]
Loss (wrong upgrade) -0.47 -0.54 [0.790] -0.47 -0.54 [0.790] -0.47 -0.54 [0.790]
Loss (too little upgrade) -0.47 -0.42 [0.868]
Loss (too much upg.) 0.00 -0.12 [0.170] 0.00 -0.12 [0.170] 0.00 -0.12 [0.170]

OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level. EL, C = high emotional load, control groups. Additional

controls: age, gender, gpa, college year, baseline stress, parental divorce or death of close person in the previous 5 years, paternal

college, dummies for screen and timer problems.
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Table 3.11: Return on quiz2 and losses from wrong upgrades. Heterogeneity by life
events and gender

ATT of High Emotional Load and Uncertainty on the Return on Quiz 2 and
Losses, Heterogenous Effect by Life Events and Gender

H0:w=m H0:w=m
(Women) (Men) [p-value] (Women) (Men) [p-value]

No Negative Life Events Divorce, Death,
Low Parental Education

Effect of Pooled Treatments (T)

Return on -0.281 0.188 [0.769] -4.602 -1.105 [0.052]
Quiz 2 ($) ATT [1.126] [1.139] [1.191]*** [1.328]
Loss from suboptimal -0.222 -0.852 [0.327] -1.635 -0.258 [0.020]
upgrade ATT [0.524] [0.375]** [0.408]*** [0.432]
N 68 107 98 117

Effect of High Emotional Load (EL)

Return on -0.098 0.822 [0.665] -4.306 -1.15 [0.169]
Quiz 2 ($) ATT [1.616] [1.390] [1.642]*** [1.572]
Loss from suboptimal -0.679 -0.721 [0.964] -1.133 0.49 [0.013]
upgrade ATT [0.737] [0.505] [0.439]** [0.406]
N 40 64 49 58

Effect of Uncertainty (U)

Return on 0.068 -1.263 [0.519] -5.065 -1.017 [0.058]
Quiz 2 ($) ATT [1.459] [1.457] [1.431]*** [1.577]
Loss from suboptimal 0.606 -1.062 [0.038] -2.013 -0.596 [0.095]
upgrade ATT [0.514] [0.628]* [0.630]*** [0.585]
N 39 61 64 73

Mean T=0 ($):
Return 15.52 18.2 [0.055] 18.81 19 [0.908]
Upgrade loss -0.909 -0.357 [0.245] -0.137 -0.742 [0.084]
H0: ATT(EL)=ATT(U)
Return [0.927] [0.176] [0.663] [0.931]
Upgrade loss [0.060] [0.647] [0.248] [0.056]

Note: We obtain similar results when we consider life events and low paternal education separately. OLS. Robust

standard errors. ***,**,* = significant at the 1,5,10% level. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years, paternal college, dummies for screen

and timer problems.
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Table 3.12: Return on quiz2 and losses from wrong upgrades. Heterogeneity by
baseline self-reported stress and gender

ATT of High Emotional Load and Uncertainty on the Return on Quiz 2 and
Losses, Heterogenous Effect by Life Events and Gender

H0:w=m H0:w=m
(Women) (Men) [p-value] (Women) (Men) [p-value]

Below median stress Above median stress

Effect of Pooled Treatments (T)

Return on -3.26 -2.507 [0.646] -2.803 1.29 [0.016]
Quiz 2 ($) ATT [1.310]** [1.027]** [1.140]** [1.266]
Loss from suboptimal -1.128 -1.157 [0.959] -0.975 -0.046 [0.133]
upgrade ATT [0.442]*** [0.331]*** [0.454]** [0.437]
N 56 116 108 107

Effect of high Emotional Load video clip (EL)

Return on -2.735 -1.612 [0.627] -2.002 1.151 [0.142]
Quiz 2 ($) ATT [2.004] [1.211] [1.459] [0.1606]
Loss from suboptimal -1.802 -0.634 [0.143] -0.326 0.213 [0.476]
upgrade ATT [0.726]** [0.339]* [0.526] [0.555]
N 33 60 54 61

Effect of uncertainty about task 1 productivity (U)

Return on -4.637 -3.078 [0.407] -2.159 1.005 [0.158]
Quiz 2 ($) ATT [1.458]*** [1.235]** [1.389] [1.735]
Loss from suboptimal -1.107 -1.445 [0.678] -0.955 -0.192 [0.368]
upgrade ATT [0.602]* [0.545]*** [0.647] [0.559]
N 34 72 68 61

Mean T=0 ($):
Return 18.157 21.051 [0.063] 17.048 16.447 [0.686]
Upgrade loss -0.236 0 [0.320] -0.629 -0.973 [0.434]
H0: ATT(EL)=ATT(U)
Return [0.368] [0.246] [0.920] [0.939]
Upgrade loss [0.426] [0.189] [0.390] [0.532]

Note: We obtain similar results when we consider life events and low paternal education separately. OLS. Robust

standard errors. ***,**,* = significant at the 1,5,10% level. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years, paternal college, dummies for screen

and timer problems.
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Table 3.13: Inconsistencies and mistakes by treatment and gender: Optimism for
Highest Upgrade

ATT of High Emotional Load and Uncertainty on Op-
timism for Highest Upgrade

H0:w=m
(Women) (Men) [p-value]

Effect of Pooled Treatments (T)

Optimism (x≥12) ATT 15.41 0.19 [0.152]
[8.16]* [6.77]

H0: F(T)<F(C) [pvalues] [0.782] [0.788]
H0: F(T)>F(C) [pvalues] [0.017] [0.484]
N 166 224

Effect of High Emotional Load (EL)

Optimism (x≥12) ATT 0.14 -1.95 [0.873]
[9.86] [8.48

H0: F(EL)<F(C) [pvalues] [0.187] [0.739]
H0: F(EL)>F(C) [pvalues] [0.781] [0.848]
N 89 122

Effect of Uncertainty (U)

Optimism (x≥12) ATT 20.08 5.9 [0.271]
[9.94]** [8.36]

H0: F(U)<F(C) [pvalues] [0.928] [0.981]
H0: F(U)>F(C) [pvalues] [0.005] [0.144]
N 103 134

H0: ATT(EL)=ATT(U) [0.052] [0.389]
Mean Control group (C) 4.94 -2.98 [0.381]

Note: Optimism for highest upgrade (x≥12): stated - observed probability. OLS.

Robust standard errors. ***,**,* = significant at the 1,5,10% level. Kolmogorov-

Smirnov test [pvalues] to establish first-order stochastic dominance. EL, C = high

emotional load, control groups. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years,

paternal college, dummies for screen and timer problems.
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Table 3.14: Inconsistencies and mistakes by treatment and gender: Optimism for
Lowest Upgrade

ATT of High Emotional Load and Uncertainty on Op-
timism for Lowest Upgrade

H0:w=m
(Women) (Men) [p-value]

Effect of Pooled Treatments (T)

Optimism (x≥6) ATT -10.57 -2.76 [0.191]
[4.49]** [3.73]

H0: F(T)>F(C) [pvalues] [0.999] [0.876]
H0: F(T)<F(C) [pvalues] [0.004] [0.515]
N 166 224

Effect of High Emotional Load (EL)

Optimism (x≥6) ATT -11.15 -0.44 [0.181]
[6.55]* [4.24]

H0: F(EL)>F(C) [pvalues] [0.998] [0.944]
H0: F(EL)<F(C) [pvalues] [0.004] [0.958]
N 89 122

Effect of Uncertainty (U)

Optimism (x≥6) ATT -9.29 -1.91 [0.284]
[5.32]* [4.36]

H0: F(U)>F(C) [pvalues] [1.000] [0.544]
H0: F(U)<F(C) [pvalues] [0.052] [0.720]
N 103 134

H0: ATT(EL)=ATT(U) [0.784] [0.701]
Mean Control group (C) -12.19 -12.33 [0.976]

Note: Optimism for lowest upgrade (x≥6): stated - observed probability. OLS.

Robust standard errors. ***,**,* = significant at the 1,5,10% level. Kolmogorov-

Smirnov test [pvalues] to establish first-order stochastic dominance. EL, C = high

emotional load, control groups. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years,

paternal college, dummies for screen and timer problems.
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Table 3.15: Inconsistencies and mistakes by treatment and gender: Differences in
subjective and observed productivity

ATT of High Emotional Load and Uncertainty on Subjective - Observed Pro-
ductivity

H0:w=m H0:w=m
(Women) (Men) [p-value] (Women) (Men) [p-value]

Subjective - Observed Productivity
Direct Indirect and Truncated

Effect of Pooled Treatments (T)

Subj - Obs Productivity 1.224 0.262 [0.371] 2.47 -0.351 [0.255]
ATT [0.901] [0.704] [1.866] [1.562]

H0: F(T)>F(C) [pvalues] [0.992] [0.883] [0.997] [0.997]
H0: F(T)<F(C) [pvalues] [0.189] [0.637] [0.167] [0.059]
N 117 155 166 224

Effect of High Emotional Load (EL)

Subj - Obs Productivity 0.53 0.504 [0.987] -1.118 -0.723 [0.896]
ATT [0.119] [1.098] [2.248] [1.957]

H0: F(EL)>F(C) [pvalues] [0.082] [0.739] [0.941] [0.889]
H0: F(EL)<F(C) [pvalues] [0.942] [0.882] [0.711] [0.192]
N 54 40 89 122

Effect of Uncertainty (U)

Subj - Obs Productivity 1.669 0.129 [0.283] 4.28 0.86 [0.263]
ATT [0.999]* [0.804] [2.351]* [1.928]

H0: F(U)>F(C) [pvalues] [0.982] [0.864] [1.000] [0.997]
H0: F(U)<F(C) [pvalues] [0.075] [0.263] [0.080] [0.098]
N 92 70 103 134

H0: ATT(EL)=ATT(U) [0.254] [0.731] [0.026] [0.436]
Mean Control group (C) -2.888 -2.923 [0.976] -2.472 -3.326 [0.678]

OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level. Kolmogorov-Smirnov test [pvalues] to

establish first-order stochastic dominance. EL, C = high emotional load, control groups. Additional controls: age,

gender, gpa, college year, baseline stress, parental divorce or death of close person in the previous 5 years, paternal

college, dummies for screen and timer problems.
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Table 3.16: Inconsistencies and mistakes by treatment and gender: Confused Choices
and Wrong Recollection

ATT of High Emotional Load and Uncertainty on Likelihood of
Making Confused Choices and Wrong Recall

H0:w=m
(Women) (Men) [p-value]

Inconsistent Choices/Beliefs and Question Recall

Effect of Pooled Treatments (T)

Inconsistencies ATT -0.037 0.096 [0.148]
[0.073] [0.056]*

Wrong Recall ATT -0.003 0.026 [0.320]
[0.023] [0.013]*

N 166 224

Effect of High Emotional Load (EL)

Inconsistencies ATT -0.109 0.06 [0.128]
[0.087] [0.069]

Wrong Recall ATT 0.006 0.04 [0.495]
[0.037] [0.029]

N 89 122

Effect of Uncertainty (U)

Inconsistencies ATT 0.019 0.162 [0.210]
[0.087] [0.029]**

Wrong Recall ATT -0.002 -0.003 [0.991]
[0.025] [0.007]

N 103 134

Inconsistencies:
H0: ATT(EL)=ATT(U) [0.138] [0.183]
Mean Control group (C) 0.254 0.147 [0.155]

Wrong Recall:
H0: ATT(EL)=ATT(U) [0.789] [0.158]
Mean Control group (C) 0.027 0 [0.156]

Note: This regression uses the dummy variable confused, which =1 if person makes inconsistent

upgrade choices, or states inconsistent probabilities, or switches back and forth in lottery

choices. OLS. Robust standard errors. ***,**,* = significant at the 1,5,10% level. EL, C

= high emotional load, control groups. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years, paternal

college, dummies for screen and timer problems.
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Table 3.17: Risk attitudes by treatment and gender

ATT of High Emotional Load and Uncertainty on Risk Aversion

H0:w=m H0:w=m
(Women) (Men) [p-value] (Women) (Men) [p-value]

Risk aversion: risk loving Risk aversion: risk neutral

Effect of Pooled Treatments (T)

Risk Aversion -0.009 0.053 [0.140] -0.100 -0.077 [0.817]
ATT [0.037] [0.020]*** [0.075] [0.067]

N 166 224 166 224

Effect of High Emotional Load (EL)

Risk Aversion -0.01 0.056 [0.190] -0.156 0.020 [0.163]
ATT [0.041] [0.033]* [0.090]* [0.088]

Effect of Uncertainty (U)

Risk Aversion 0.014 0.054 [0.498] -0.075 -0.101 [0.828]
ATT [0.047] [0.032]* [0.089] [0.077]

Mean T=0 0.040 0.000 [0.080] 0.200 0.201 [0.976]
N 141 188 141 188

H0:
ATT(EL)=ATT(U) [0.569] [0.975] [0.352] [0.148]

Risk aversion: risk averse Risk aversion: very risk averse

Effect of Pooled Treatments (T)

Risk Aversion 0.155 -0.129 [0.009] -0.065 0.107 [0.089]
ATT [0.080]* [0.072]* [0.079] [0.065]*

N 166 224 166 224

Effect of High Emotional Load (EL)

Risk Aversion 0.204 -0.171 [0.008] -0.017 0.055 [0.584]
ATT [0.109]* [0.087]** [0.103] [0.081]

Effect of Uncertainty (U)

Risk Aversion 0.126 -0.121 [0.055] -0.119 0.079 [0.095]
ATT [0.095] [0.087] [0.089] [0.079]

Mean T=0 0.186 0.275 [0.158] 0.226 0.137 [0.132]
N 141 188 141 188

H0:
ATT(EL)=ATT(U) [0.496] [0.579] [0.301] [0.779]

Note: Coefficient of risk aversion from Holt-Laury lotteries. OLS. Robust standard errors. ***,**,* = significant at

the 1,5,10% level. EL, C = high emotional load, control groups. Additional controls: age, gender, gpa, college year,

baseline stress, parental divorce or death of close person in the previous 5 years, paternal college, dummies for screen

and timer problems.
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APPENDIX A

Full Regression Results from Chapter 2

Table A.1: Effect of Collective Remittances on the Probability of Being Employed in
Municipalities that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Total per-capita amount invested 0.132 0.264 0.228 0.373

in the Municipality (1.50) (2.85)*** (2.26)** (4.87)***
Total per-capita amount invested in the Municipality, by Type of Project

Urbanization -0.002 0.295 0.048 0.444
(0.01) (1.51) (0.21) (2.51)**

Social and Health Infrastructure -0.514 -0.701 -1.097 -0.776
(1.17) (1.40) (1.67)* (1.49)

Improve Schools and Sports Facilities 1.712 0.700 1.923 0.512
(2.18)** (0.75) (1.74)* (0.60)

Improve Production and Productivity -0.057 0.022 -0.174 0.181
(0.19) (0.07) (0.52) (0.59)

Household Remittances and Migration Experience
HH has relatives currently -0.011 -0.013 0.008 0.010 0.030 0.029 0.004 0.003

living in the US (0.69) (0.76) (0.39) (0.47) (1.10) (1.10) (0.18) (0.13)
HH has current member(s) -0.048 -0.052 -0.012 -0.012 0.107 0.122 -0.010 -0.007

who spent >1 yr in US (0.81) (0.87) (0.23) (0.22) (1.32) (1.51) (0.18) (0.13)
HH has current member(s) 0.147 0.146 -0.004 -0.003 -0.028 -0.028 0.048 0.044

who spent <1 yr in US (2.02)** (2.00)** (0.07) (0.05) (0.38) (0.38) (0.68) (0.62)
HH Remittances (thousands MXP) 0.001 0.001 -0.000 -0.000 0.000 -0.000 0.001 0.001

(0.98) (0.90) (0.28) (0.44) (0.24) (0.06) (0.68) (0.52)
Individual Characteristics, Migration Preferences and Experience

Age 0.014 0.012 0.003 -0.0001 -0.022 -0.027 -0.014 -0.018
(1.66)* (1.34) (0.24) (0.01) (1.70)* (1.98)** (1.23) (1.56)

Individual is head of HH -0.030 -0.025 0.051 0.050 0.112 0.108 0.137 0.142
(0.49) (0.42) (0.55) (0.54) (0.65) (0.63) (2.32)** (2.40)**

Total # children under 15y.o. -0.039 -0.039 -0.032 -0.030
under her care (3.47)*** (3.45)*** (1.72)* (1.62)

Indiv would like to leave 0.020 0.020 0.041 0.041 -0.048 -0.050 -0.028 -0.029
their current municipality (0.81) (0.80) (1.37) (1.37) (0.84) (0.88) (0.55) (0.57)

Individual spent >1 yr living in US 0.091 0.093 0.107 0.100 -0.135 -0.153 0.042 0.046
(1.27) (1.29) (1.02) (0.95) (1.25) (1.42) (0.25) (0.28)

Individual spent <1 yr living in US -0.246 -0.237 -0.061 -0.059 -0.044 -0.044 -0.027 -0.015
(2.77)*** (2.67)*** (0.38) (0.37) (0.38) (0.38) (0.28) (0.15)

Household Socioeconomic Characteristics
HH size -0.010 -0.009 0.015 0.015 -0.003 -0.003 -0.011 -0.011

(1.10) (1.06) (1.23) (1.26) (0.22) (0.18) (0.92) (0.89)
Total value of assets -2.53x10−7-2.67x10−7-1.68x10−7-1.50x10−7-2.04x10−7-2.04x10−72.95x10−73.06x10−7

(0.18) (0.19) (0.07) (0.06) (0.31) (0.31) (0.52) (0.54)
Total non labor income 1.71x10−9 4.59x10−9 2.14x10−8 2.12x10−8 2.67x10−8 2.92x10−8 1.78x10−81.69x10−8

(0.21) (0.54) (2.07)** (2.03)** (2.28)** (2.43)** (1.63) (1.51)
HH has financial constraints -0.003 -0.003 -0.032 -0.030 -0.023 -0.022 -0.044 -0.041

(i.e. no credit, no savings) (0.20) (0.16) (1.60) (1.53) (0.90) (0.89) (2.02)** (1.92)*
Actions taken due to shock: Someone in HH had to . . .

Work overtime -0.021 -0.025 0.088 0.081 0.043 0.034 0.107 0.103
(0.45) (0.53) (1.46) (1.35) (0.67) (0.53) (1.71)* (1.65)*

Continued on Next Page
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Table A.1 – Continued

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Start to work 0.008 0.012 0.099 0.101 -0.030 -0.032 0.074 0.069

(0.15) (0.23) (1.51) (1.54) (0.33) (0.37) (1.04) (0.97)
Start/sell family business -0.017 -0.012 0.420 0.429 0.389 0.381 0.253 0.254

(0.08) (0.05) (1.75)* (1.79)* (1.61) (1.59) (1.53) (1.54)
Get an extra job -0.010 -0.018 -0.299 -0.298 -0.093 -0.097 0.036 0.039

(0.11) (0.19) (2.48)** (2.47)** (0.64) (0.67) (0.23) (0.26)
Left school 0.035 0.035 -0.042 -0.037 -0.115 -0.118 -0.084 -0.084

(0.26) (0.26) (0.17) (0.15) (0.42) (0.43) (0.40) (0.40)
Municipality and State Characteristics

Municipality’s Index of Marginalization 0.014 0.040 -0.235 -0.196 -0.042 0.024 -0.117 -0.062
(0.12) (0.34) (1.63) (1.34) (0.20) (0.11) (0.58) (0.31)

Municipality has preference for PAN -0.036 -0.032 -0.014 -0.007 0.006 0.019 0.007 0.019
(1.87)* (1.62) (0.56) (0.28) (0.22) (0.63) (0.29) (0.73)

Municipality has preference for PRD -0.071 -0.063 -0.057 -0.046 -0.070 -0.053 0.042 0.054
(1.76)* (1.54) (1.15) (0.93) (1.21) (0.91) (0.88) (1.14)

State’s GDP Growth Rate -0.896 -0.664 0.234 0.475 -0.419 0.009 0.037 0.344
Previous Year (1.66)* (1.21) (0.36) (0.71) (0.53) (0.01) (0.05) (0.49)

Constant 0.544 0.656 0.046 0.166 1.967 2.257 0.984 1.258
(1.72)* (2.06)** (0.12) (0.43) (2.40)** (2.72)*** (1.43) (1.80)*

# Observations 1147 1147 1548 1548 1089 1089 1165 1165
R-squared 0.02 0.03 0.03 0.04 0.06 0.07 0.05 0.05

Linear Probability Model with Fixed Effects. Dependent binary variable is the probability of being employed: takes a value of one if
the individual was employed the week previous to the MxFLS interview, and zero if unemployed or out of the labor force. Per capita
amount invested by 3x1 Program and household assets and income are expressed in thousands of MXP. Absolute value of t-statistics
in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
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Table A.2: Effect of Collective Remittances on the Probability of Wishing to Migrate
in Municipalities that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Total per-capita amount invested 0.064 0.053 0.059 -0.049

in the Municipality (0.61) (0.67) (1.08) (1.08)
Total per-capita amount invested in the Municipality, by Type of Project

Urbanization 0.314 0.344 -0.058 -0.077
(1.66)* (2.07)** (0.46) (0.73)

Social and Health Infrastructure -0.488 -0.242 0.198 -0.011
(0.93) (0.56) (0.56) (0.03)

Improve Schools and Sports Facilities -0.915 -1.503 0.672 0.141
(0.97) (1.89)* (1.12) (0.28)

Improve Production and Productivity -0.293 0.182 0.005 -0.199
(0.81) (0.62) (0.03) (1.09)

Household Remittances and Migration Experience
HH has relatives currently 0.023 0.024 0.070 0.072 0.038 0.038 0.024 0.024

living in the US (1.17) (1.21) (3.85)*** (3.96)*** (2.63)*** (2.67)*** (1.87)* (1.86)*
HH has current member(s) 0.151 0.159 0.072 0.069 -0.003 -0.001 0.076 0.078

who spent >1 yr in US (2.10)** (2.21)** (1.55) (1.48) (0.08) (0.02) (2.36)** (2.41)**
HH has current member(s) 0.051 0.061 0.106 0.106 0.034 0.033 -0.050 -0.049

who spent <1 yr in US (0.59) (0.70) (2.05)** (2.06)** (0.86) (0.82) (1.21) (1.18)
HH Remittances (thousands MXP) 0.001 0.001 0.000 0.000 0.000 -0.000 0.002 0.002

(0.53) (0.46) (0.83) (0.87) (0.01) (0.05) (3.20)*** (3.12)***
Individual Characteristics, Migration Preferences and Experience

Age 0.007 0.007 -0.005 -0.004 0.001 0.001 -0.002 -0.002
(0.63) (0.68) (0.60) (0.48) (0.16) (0.11) (0.35) (0.31)

Individual is head of HH -0.037 -0.038 -0.178 -0.176 0.012 0.013 0.008 0.010
(0.50) (0.52) (2.25)** (2.23)** (0.13) (0.14) (0.24) (0.27)

Total # children under 15y.o. -0.016 -0.017 0.008 0.008
under her care (1.71)* (1.80)* (0.76) (0.74)

Individual spent >1 yr living in US -0.065 -0.078 0.104 0.106 0.068 0.063 -0.223 -0.225
(0.76) (0.90) (1.16) (1.18) (1.18) (1.09) (2.24)** (2.26)**

Individual spent <1 yr living in US 0.088 0.082 0.016 0.028 -0.004 -0.004 0.048 0.049
(0.83) (0.77) (0.11) (0.20) (0.06) (0.06) (0.86) (0.86)

Household Socioeconomic Characteristics
HH size 0.003 0.004 -0.002 -0.001 -0.001 -0.001 -0.004 -0.004

(0.29) (0.36) (0.20) (0.14) (0.18) (0.20) (0.61) (0.62)
Total value of assets -2.13x10−6 2.08x10−6 -1.29x10−6-1.25x10−61.36x10−61.36x10−6-9.72x10−8-9.38x10−8

(1.27) (1.24) (0.65) (0.64) (3.91)*** (3.90)*** (0.29) (0.28)
Total non labor income -5.43x10−9-7.93x10−9 1.09x10−8 8.05x10−9 1.23x10−81.38x10−8-1.56x10−9-1.32x10−9

(0.55) (0.79) (1.24) (0.90) (1.96)* (2.13)** (0.24) (0.20)
Tota labor income 5.24x10−7 4.70x10−7 6.46x10−7 6.40x10−7 6.29x10−77.19x10−7-5.57x10−8-5.63x10−8

(0.72) (0.65) (2.14)** (2.12)** (1.47) (1.52) (0.12) (0.12)
HH has financial constraints -0.028 -0.027 -0.037 -0.036 -0.015 -0.015 -0.013 -0.013

(i.e. no credit, no savings) (1.48) (1.41) (2.19)** (2.15)** (1.10) (1.08) (1.05) (1.02)
Actions taken due to shock: Someone in HH had to. . .

Work overtime 0.107 0.104 0.114 0.117 0.008 0.009 -0.057 -0.057
(1.92)* (1.86)* (2.23)** (2.28)** (0.24) (0.26) (1.53) (1.54)

Start to work 0.197 0.192 -0.001 -0.006 -0.032 -0.033 -0.030 -0.030
(3.18)*** (3.08)*** (0.01) (0.11) (0.67) (0.70) (0.70) (0.71)

Start/sell family business -0.163 -0.156 -0.026 -0.026 0.003 0.003 0.004 0.000
(0.59) (0.56) (0.13) (0.13) (0.02) (0.02) (0.04) (0.00)

Get an extra job 0.021 0.030 0.115 0.120 -0.019 -0.020 0.003 0.003
(0.19) (0.27) (1.12) (1.16) (0.24) (0.26) (0.03) (0.03)

Left school -0.105 -0.099 0.198 0.198 -0.296 -0.296 -0.246 -0.246
(0.64) (0.60) (0.97) (0.96) (1.98)** (1.99)** (1.96)* (1.96)*

Municipality and State Characteristics
Municipality’s Index of Marginalization -0.056 -0.019 -0.095 -0.093 -0.167 -0.172 -0.076 -0.065

Continued on Next Page
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Table A.2 – Continued

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
(0.40) (0.14) (0.77) (0.75) (1.47) (1.48) (0.64) (0.54)

Municipality has preference for PAN -0.054 -0.050 -0.031 -0.030 0.012 0.013 -0.001 -0.001
(2.35)** (2.14)** (1.46) (1.42) (0.78) (0.80) (0.05) (0.04)

Municipality has preference for PRD -0.080 -0.066 -0.088 -0.090 0.020 0.021 0.017 0.019
(1.67)* (1.35) (2.10)** (2.13)** (0.65) (0.68) (0.61) (0.68)

State’s GDP Growth Rate -0.774 -0.829 0.322 0.199 -0.231 -0.178 0.026 0.036
Previous Year (1.20) (1.26) (0.58) (0.35) (0.54) (0.41) (0.06) (0.09)

Constant -0.136 -0.127 0.257 0.219 -0.190 -0.179 0.131 0.128
(0.36) (0.33) (0.80) (0.67) (0.43) (0.40) (0.32) (0.31)

# Observations 1147 1147 1548 1548 1089 1089 1165 1165
R-squared 0.05 0.05 0.05 0.05 0.04 0.04 0.03 0.03

Linear Probability Model with Fixed Effects. Dependent binary variable is the probability of desire to migrate: takes a value of one
if the individual would like to move out of the municipality he is currently living in. Per capita amount invested by 3x1 Program and
household assets and income are expressed in thousands of MXP. Absolute value of t-statistics in parentheses * significant at 10%; **
significant at 5%; *** significant at 1%
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Table A.3: Effect of Collective Remittances on the Probability of Participation in the
Labor Force in Municipalities that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Total per-capita amount invested 0.112 0.276 0.262 0.372

in the Municipality (1.57) (2.96)*** (2.67)*** (4.84)***
Total per-capita amount invested in the Municipality, by Type of Project

Urbanization -0.056 0.314 0.060 0.444
(0.44) (1.60) (0.27) (2.50)**

Social and Health Infrastructure 0.054 -0.643 -0.546 -0.775
(0.15) (1.28) (0.86) (1.48)

Improve Schools and Sports Facilities 1.396 0.650 1.782 0.506
(2.22)** (0.69) (1.66)* (0.60)

Improve Production and Productivity -0.050 0.031 0.060 0.183
(0.21) (0.09) (0.18) (0.59)

Household Remittances and Migration Experience
HH has relatives currently -0.009 -0.010 0.006 0.008 0.015 0.015 0.001 -0.000

living in the US (0.66) (0.74) (0.27) (0.35) (0.58) (0.59) (0.05) (0.00)
HH has current member(s) -0.052 -0.056 -0.012 -0.012 0.132 0.141 -0.008 -0.005

who spent >1 yr in US (1.07) (1.15) (0.22) (0.22) (1.69)* (1.79)* (0.14) (0.09)
HH has current member(s) 0.044 0.039 -0.004 -0.002 -0.052 -0.053 0.048 0.045

who spent <1 yr in US (0.75) (0.67) (0.06) (0.04) (0.73) (0.74) (0.69) (0.63)
HH Remittances (thousands MXP) 0.001 0.001 -0.000 -0.000 0.000 -0.000 0.001 0.001

(0.89) (0.86) (0.28) (0.44) (0.14) (0.02) (0.68) (0.52)
Individual Characteristics, Migration Preferences and Experience

Age 0.002 0.001 0.001 -0.002 -0.017 -0.020 -0.013 -0.017
(0.35) (0.17) (0.09) (0.14) (1.32) (1.55) (1.17) (1.50)

Individual is head of HH -0.017 -0.015 0.052 0.051 0.228 0.225 0.137 0.141
(0.36) (0.32) (0.56) (0.54) (1.37) (1.36) (2.31)** (2.39)**

Total # children under 15y.o. -0.036 -0.036 -0.030 -0.029
under her care (3.20)*** (3.18)*** (1.63) (1.53)

Indiv would like to leave 0.019 0.020 0.045 0.045 -0.058 -0.060 -0.027 -0.028
his current municipality (0.96) (0.99) (1.49) (1.48) (1.05) (1.08) (0.54) (0.56)

Individual spent >1 yr living in US 0.087 0.092 0.140 0.133 -0.138 -0.152 0.041 0.046
(1.50) (1.59) (1.33) (1.27) (1.32) (1.45) (0.25) (0.27)

Individual spent <1 yr living in US -0.167 -0.157 -0.062 -0.059 -0.064 -0.065 -0.027 -0.015
(2.35)** (2.21)** (0.39) (0.36) (0.57) (0.58) (0.28) (0.15)

Household Socioeconomic Characteristics
HH size -0.008 -0.008 0.012 0.012 0.003 0.003 -0.009 -0.008

(1.09) (1.06) (0.96) (1.00) (0.20) (0.22) (0.72) (0.68)
Total value of assets -1.36x10−7 -1.67x10−7-2.17x10−7-1.99x10−7-1.61x10−7-1.64x10−72.94x10−73.05x10−7

(0.12) (0.15) (0.09) (0.09) (0.25) (0.26) (0.52) (0.54)
Total non labor income -8.45x10−10 1.66x10−9 2.11x10−8 2.08x10−8 3.03x10−8 3.31x10−8 1.87x10−81.77x10−8

(0.13) (0.25) (2.04)** (1.99)** (2.66)*** (2.83)*** (1.71)* (1.59)
HH has financial constraints 0.008 0.008 -0.032 -0.031 -0.035 -0.035 -0.046 -0.044

(i.e. no credit and no savings) (0.65) (0.65) (1.60) (1.54) (1.43) (1.43) (2.13)** (2.03)**
Actions taken due to shock: Someone in HH had to. . .

Work overtime 0.039 0.038 0.070 0.063 0.042 0.037 0.106 0.102
(1.03) (1.01) (1.16) (1.05) (0.67) (0.59) (1.70)* (1.63)

Start to work -0.029 -0.024 0.117 0.119 0.016 0.014 0.104 0.099
(0.71) (0.57) (1.78)* (1.80)* (0.19) (0.16) (1.45) (1.38)

Start/sell family business 0.016 0.017 0.415 0.424 0.402 0.398 0.251 0.252
(0.08) (0.09) (1.73)* (1.76)* (1.72)* (1.70)* (1.52) (1.53)

Get an extra job 0.080 0.073 -0.300 -0.300 -0.090 -0.093 0.033 0.036
(1.05) (0.95) (2.48)** (2.48)** (0.64) (0.66) (0.21) (0.24)

Left the school 0.012 0.009 -0.038 -0.033 -0.121 -0.123 -0.092 -0.092
(0.11) (0.08) (0.16) (0.14) (0.45) (0.46) (0.43) (0.43)

Municipality and State Characteristics
Municipality’s Index of Marginalization 0.055 0.066 -0.238 -0.200 -0.061 -0.033 -0.128 -0.074

Continued on Next Page
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Table A.3 – Continued

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
(0.59) (0.70) (1.64) (1.36) (0.30) (0.16) (0.64) (0.36)

Municipality has preference for PAN -0.014 -0.013 -0.015 -0.008 0.006 0.015 0.006 0.018
(0.87) (0.83) (0.59) (0.33) (0.22) (0.53) (0.25) (0.69)

Municipality has preference for PRD -0.040 -0.038 -0.054 -0.044 -0.052 -0.041 0.041 0.054
(1.23) (1.16) (1.09) (0.89) (0.93) (0.72) (0.87) (1.13)

State’s GDP Growth Rate -0.269 -0.139 0.314 0.539 -0.423 -0.087 0.020 0.325
Previous Year (0.62) (0.32) (0.48) (0.80) (0.55) (0.11) (0.03) (0.46)

Constant 0.988 1.038 0.117 0.230 1.512 1.728 0.929 1.203
(3.91)*** (4.07)*** (0.31) (0.60) (1.89)* (2.14)** (1.35) (1.72)*

# Observations 1147 1147 1548 1548 1089 1089 1165 1165
R-squared 0.02 0.03 0.03 0.04 0.05 0.06 0.05 0.05

Linear Probability Model with Fixed Effects. Dependent binary variable is the probability of participating in labor force: takes a value
of one if the individual was employed or looking for a job in the week previous to the MxFLS interview, and zero if out of the labor
force (retired or not looking for a job). Per capita amount invested by 3x1 Program and household assets and income are expressed in
thousands of MXP. Absolute value of t-statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
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Table A.4: Effect of Collective Remittances on the Weekly Number of Hours Worked
in Municipalities that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Total per-capita amount invested 1.953 -8.218 4.652 -14.354

in the Municipality (0.51) (2.28)** (1.38) (3.38)***
Total per-capita amount invested in the Municipality, by Type of Project

Urbanization -7.879 -20.349 8.878 -24.837
(1.28) (2.20)** (1.06) (1.95)*

Social and Health Infrastructure 32.296 32.292 -1.659 -0.055
(1.57) (1.14) (0.06) (0.00)

Improve Schools and Sports Facilities 76.693 63.670 -14.976 52.918
(1.93)* (1.14) (0.29) (0.69)

Improve Production and Productivity -16.867 -33.381 -18.023 54.819
(1.03) (1.09) (1.23) (1.69)*

Individual Characteristics, Migration Preferences and Experience
Age -0.129 -0.127 -0.185 -0.184 -0.188 -0.188 0.108 0.114

(1.92)* (1.90)* (1.78)* (1.78)* (3.10)*** (3.10)*** (0.85) (0.88)
Individual is head of HH 2.839 2.816 2.249 2.277 1.481 1.573 2.611 2.247

(3.01)*** (2.99)*** (1.41) (1.43) (0.69) (0.73) (1.17) (1.01)
Total # children under 15y.o. -2.125 -2.067 3.681 3.615

under her care (4.78)*** (4.65)*** (2.58)*** (2.54)**
Individuals’s wage -0.042 -0.041 -0.069 -0.068 -0.027 -0.027 -0.093 -0.094

(9.47)*** (9.41)*** (6.34)*** (6.26)*** (6.23)*** (6.25)*** (4.27)*** (4.32)***
Individual has a secondary job 14.731 14.584 13.756 13.753 18.511 18.432 13.085 13.306

(9.83)*** (9.73)*** (5.33)*** (5.33)*** (8.58)*** (8.55)*** (2.71)*** (2.77)***
Indiv would like to leave 0.263 0.283 -1.761 -1.752 2.304 2.282 2.453 2.451

his current municipality (0.23) (0.25) (1.15) (1.14) (1.01) (1.00) (0.63) (0.63)
Individual spent >1 yr living in US 1.657 1.816 6.080 6.098 -1.494 -1.451 4.783 4.558

(0.78) (0.85) (1.03) (1.04) (0.43) (0.42) (0.34) (0.32)
Individual spent <1 yr living in US -3.194 -2.872 -15.228 -15.463 -9.881 -9.628 -2.304 -1.454

(1.24) (1.12) (1.23) (1.25) (2.41)** (2.34)** (0.30) (0.19)
Household Socioeconomic Characteristics

HH size 0.236 0.229 -0.348 -0.339 0.172 0.178 -0.153 -0.058
(1.24) (1.20) (1.06) (1.03) (0.80) (0.83) (0.31) (0.12)

HH Remittances (thousands MXP) -0.160 -0.157 -0.003 0.002 -0.005 -0.007 -0.087 -0.081
(2.54)** (2.48)** (0.03) (0.02) (0.34) (0.49) (0.57) (0.54)

Total value of assets -0.00002 -0.00002 -0.00004 -0.00004 -6.97x10−6-6.45x10−6 -0.00003 -0.00003
(0.28) (0.31) (0.39) (0.43) (0.28) (0.26) (1.19) (1.24)

Total non labor income -1.92x10−7 -1.77x10−7-1.26x10−6-1.31x10−6-5.67x10−7-5.80x10−7-1.37x10−6-1.32x10−6

(0.51) (0.47) (1.99)** (2.08)** (1.46) (1.49) (1.29) (1.26)
HH has financial constraints -0.645 -0.642 -1.281 -1.289 -1.376 -1.348 0.981 0.784

(i.e. no credit, no savings) (0.90) (0.89) (1.17) (1.18) (1.34) (1.32) (0.49) (0.40)

Actions taken due to shock: Someone in HH had to. . .
Work overtime 4.100 4.125 -1.383 -1.415 1.056 0.967 6.699 7.050

(1.74)* (1.75)* (0.41) (0.42) (0.39) (0.36) (1.08) (1.14)
Start to work -2.037 -2.014 -0.946 -0.947 2.573 2.538 -1.810 -1.658

(0.77) (0.77) (0.28) (0.28) (0.68) (0.67) (0.24) (0.23)
Start/sell family business -7.754 -7.611 -1.242 -1.186 -18.560 -18.446 -33.963 -33.676

(0.70) (0.69) (0.09) (0.09) (2.08)** (2.07)** (2.88)*** (2.87)***
Get an extra job 8.965 8.745 -4.591 -4.617 -1.938 -1.957 -0.444 -0.965

(1.89)* (1.84)* (0.58) (0.59) (0.31) (0.31) (0.03) (0.07)
Left the school 1.373 1.351 -19.125 -19.015 1.039 0.720

(0.20) (0.19) (1.10) (1.09) (0.05) (0.04)
Municipality and State Characteristics

Municipality’s Index of Marginalization -2.730 -2.540 0.040 0.405 -1.935 -1.879 -3.178 -3.291
(3.98)*** (3.68)*** (0.04) (0.37) (2.31)** (2.22)** (1.81)* (1.85)*

Municipality has preference for PAN 0.526 0.482 2.547 2.481 -0.232 -0.271 0.113 0.570
Continued on Next Page
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Table A.4 – Continued

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
(0.66) (0.61) (1.99)** (1.94)* (0.21) (0.25) (0.05) (0.25)

Municipality has preference for PRD 2.845 2.280 0.433 -0.837 3.494 3.782 1.155 0.834
(2.05)** (1.55) (0.21) (0.37) (2.02)** (2.08)** (0.37) (0.26)

State’s GDP Growth Rate 14.886 17.674 44.929 47.206 -14.941 -10.860 -5.447 -16.155
Previous Year (1.18) (1.39) (2.30)** (2.38)** (0.88) (0.63) (0.15) (0.45)

Constant 46.038 46.137 47.205 47.470 51.907 51.786 26.281 25.691
(17.56)*** (17.60)*** (10.94)*** (10.99)*** (11.28)*** (11.24)*** (3.07)*** (2.99)***

# Observations 1117 1117 748 748 870 870 340 340
TOBIT Model with Random Effects. Per capita amount invested by 3x1 Program is expressed in thousands of MXP. Absolute value of
t-statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
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Table A.5: Effect of Collective Remittances on the Hourly Wage Rate in Municipali-
ties that participate in 3x1 Program

Cohort [25,45] years old Cohort [46,...] years old
MEN WOMEN MEN WOMEN

(1) (2) (3) (4) (5) (6) (7) (8)
Total per-capita amount invested in the Municipality 21.443 1.800 15.823 2.669

(1.29) (0.15) (0.58) (0.23)
Total per-capita amount invested in the Municipality, by Type of Project

Urbanization 75.151 84.479 92.462 -12.840
(2.85)*** (2.70)*** (1.44) (0.35)

Social and Health Infrastructure -36.039 -0.412 138.591 -170.350
(0.39) (0.00) (0.65) (0.91)

Improve Schools and Sports Facilities -407.843 -553.638 -537.288 137.056
(2.31)** (2.85)*** (1.31) (0.62)

Improve Production and Productivity -88.813 -22.253 -83.181 55.448
(1.11) (0.20) (0.65) (0.46)

Individual Characteristics
Schooling years 2.286 2.293 2.772 2.731 4.424 4.369 0.813 0.858

(4.42)***(4.44)***(4.83)***(4.77)***(3.69)***(3.64)*** (1.00) (1.07)
Years of experience -2.329 -2.384 1.145 1.147 -0.865 -0.918 -0.937 -0.936

(2.79)***(2.86)*** (1.59) (1.60) (0.60) (0.64) (2.04)** (2.04)**
Squared years of experience 0.055 0.055 -0.022 -0.021 0.011 0.012 0.009 0.008

(2.74)***(2.78)*** (1.11) (1.07) (0.72) (0.74) (1.38) (1.32)
Individual is indigenous 0.401 0.935 0.730 1.394 7.313 8.407 15.735 14.451

(0.05) (0.12) (0.08) (0.14) (0.50) (0.56) (1.66)* (1.50)
Individual has a second job 9.332 9.223 13.058 13.300 55.142 55.090 18.652 18.212

(1.41) (1.39) (1.48) (1.51) (3.32)***(3.32)*** (1.45) (1.42)
Individual is a farmer -10.628 -11.476 -50.184 -53.355 -51.075 -52.519 -67.932 -67.121

(1.45) (1.57) (2.23)** (2.38)** (4.22)***(4.32)*** (2.27)** (2.24)**
Individual is a farm worker -153.296 -153.640 -138.153 -140.039 -297.339 -297.477 -104.229 -104.261

(5.50)***(5.54)***(7.19)***(7.27)***(4.79)***(4.80)***(5.71)***(5.71)***
Individual is a non-agricultural worker 7.491 7.355 -2.094 -2.483 -0.152 -0.593 13.315 14.171

(1.66)* (1.64) (0.42) (0.49) (0.01) (0.06) (1.89)* (2.01)**
Individual is an agricultural worker 3.160 2.567 -16.883 -17.626 -7.454 -7.563 -6.799 -6.228

(0.53) (0.43) (1.43) (1.50) (0.55) (0.56) (0.41) (0.38)
Individual is an employer/owns a business 42.576 43.696 -0.408 -1.301 -4.423 -4.794 5.528 6.085

(5.69)***(5.81)*** (0.05) (0.17) (0.26) (0.29) (0.60) (0.66)
Municipality and State Characteristics

Municipality’s Index of Marginalization -3.962 -3.579 -4.873 -6.185 -12.347 -12.535 -5.186 -4.321
(1.25) (1.12) (1.35) (1.70)* (1.79)* (1.79)* (0.98) (0.81)

Municipality has preference for PAN 1.057 1.322 -5.788 -5.933 3.974 2.662 9.580 11.300
(0.30) (0.37) (1.32) (1.36) (0.46) (0.31) (1.47) (1.71)*

Municipality has preference for PRD 3.244 6.163 3.297 5.292 26.828 25.486 6.085 7.745
(0.54) (0.95) (0.47) (0.67) (2.04)** (1.79)* (0.66) (0.81)

State’s GDP Growth Rate Previous Year 148.454 154.128 101.953 86.020 552.660 550.882 -8.268 -1.855
(2.52)** (2.60)*** (1.41) (1.18) (3.83)***(3.76)*** (0.08) (0.02)

Constant 2.182 3.577 -17.915 -18.784 -34.116 -31.797 9.354 9.527
(0.20) (0.33) (2.22)** (2.33)** (0.98) (0.91) (0.92) (0.94)

# Observations 1117 1117 748 748 868 868 340 340
TOBIT Model with Random Effects. Dependent variable is the hourly nominal wage rate. For job categories, the excluded category
is self-employed. Per capita amount invested by 3x1 Program is expressed in thousands of MXP. Absolute value of t-statistics in
parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
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APPENDIX B

Experimental Protocol, Instructions and Tasks

from Chapter 3

Sessions order
Sessions with Emotional Load (EL) treatment and Cognitive Load (CL) treatment include
both treatment and control groups.

Table B.1: Order of experiment tasks, by treatment type

EMOTIONAL LOAD COGNITIVE LOAD
General Instructions General Instructions
1. Saliva collection 1 *for a subsample 1. Stress questionnaire
2. Stress questionnaire 2. Induction of cognitive load (Memorize number)
3. Induction of emotional load (Videoclip) 3. SAT Quiz 1
3.1. Videoclip questions 4. Optimism questionnaire
4. SAT Quiz 1 5. Upgrade and Probability questions
5. Optimism questionnaire 6. SAT Quiz 2
6. Upgrade and Probability questions 7. Risk questions
7. SAT Quiz 2 8. Number recollection
8. Risk questions 9. SES and life events questionnaire
9. Saliva collection 2 *for a subsample
10. Recollection and public speaking
11. SES and life events questionnaire

Conditions requested from participant subjects in sessions where saliva sam-
ples were collected (asked at the time of recruitment and reminded in several
occasions before the experiment):

� Avoid alcohol for 12 hours before sample collection.
� Do not eat a major meal within 60 minutes of sample collection.
� Avoid dairy products for 20 minutes before sample collection.
� Avoid foods with high sugar or acidity, or high caffeine content, immediately before

sample collection.

Software: The experiment was programmed in Visual Basic 6.0

Materials utilized for the collection of saliva: Salimetrics Oral Swab (SOS) (Item No.
5001.02), a non-toxic, inert polymer shaped into a 30x10 mm cylinder.

The following is the transcript of the instructions and tasks as the participants see them on
the screens of their work stations in the laboratory.



GENERAL INSTRUCTIONS 

 

Thank you for participating in this experiment. 

This experiment lasts approximately X minutes (40 minutes for Emotional Load / 30 minutes 

for Cognitive Load) 

You will complete a series of questionnaires and 4 tasks.  

Each of you will be compensated for one of these 4 tasks, chosen at random at the end of 

the experiment. 

There is a $5 show-up fee for all. 

The total compensation is a function of your performance. 

 

Task 1 – Emotional Load Control 

Watch a short video clip and answer some questions about it.  

At the end of the experiment, you will have to recall your answers.  

Also, one person will be randomly chosen to speak about the clip. You DO NOT belong to the 

group from which this person will be drawn. 

You may be compensated if you recall your answers correctly at the end of the experiment. 

 

Task 1 - Emotional Load Treatment 

Watch a short video clip and answer some questions about it.  

At the end of the experiment, you will have to recall your answers.  

Also, one of you will be randomly chosen to summarize the clip in front of everybody. 

You may be compensated if you recall your answers correctly at the end of the experiment. 

 

Task 1 – Cognitive Load (both control and treatment) 

Memorize a number.  

At the end of the experiment, you will have to recall this number.  

You may be compensated if you recall the right number at the end of the experiment. 

 

Tasks 2 & 3 

Answer 20 multiple choice questions. 

Example: 

Which of the following is food? 

1. cat 2. rock   3. pizza  4. Batman  

 

Task 4 

Choose ONE option from EACH lottery.  

If you are selected to be paid for this task, you will earn what you chose! 

 

Example: 

 

Lottery 1: choose A or B 

A) You roll a 10-sided die and if you get a 1,2 or 3 you earn $0.10, if you get any number 

from 4 to 10 you earn $1;  

B) You roll a 10-sided die and if you get a 1,2 or 3 you earn $0.50, and if you get any 

number from 4 to 10 you earn $5.  
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Lottery 2: choose A or B 

A) You roll a 10-sided die and if you get any number from 1 to 8 you earn $0.10, if you get 

9 or 10 you earn $1;  

B) You roll a 10-sided die and if you get any number from 1 to 8 you earn $0.50, if you get 

9 or 10 you earn $5. 

 

Payment 

At the end of the experiment, you will roll a die to determine for which of the four tasks you 

will be paid. 

You will be paid based on your performance or choices made in the selected task. 

The compensation for tasks 2 and 3 depends on the total number of correct answers. 

 

Saliva Sample (*for a subsample) 

At the beginning and at the end of the experiment, we will ask for your cooperation to 

collect a saliva sample from you in a very simple and safe procedure. No other information 

will be collected with these samples. The information is completely anonymous and cannot 

be linked to your name. 
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SALIVA COLLECTION 1 

 

Please, take the tube that is placed on your desk. 

 

1. Remove the oral swab from the tube. Place it into mouth under the tongue. Keep it 

in place for 1.5 minutes so saliva is absorbed by the swab.  

 

 

 
 

 

[Timer counts for 90 seconds and then go to the next screen with the following instructions] 

 

Click on the timer to start to count down.     TIMER 

 

2. Please, carefully return the oral swab into tube insert. 

 

3. Replace cap and snap securely onto tube. 
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Leave the tube with the used oral swab to the left of your desk. One assistant will go to 

your desk to collect it. 

 

Now, please have a sip of water and leave your bottle next to the monitor. After this point 

you not allowed to drink while you are in the lab. 

 

Thank you for your participation! 

 

Once your tube is collected you can click here to go to the next task. 

 

         Go to next task 
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STRESS QUESTIONNAIRE 

 

On the following screen you will be asked a series of questions. Please answer these 

questions as honestly as possible. 

Click when you are ready to begin 

 

In the last month, how often have you been upset because of something that happened 

unexpectedly? 

o Never 
o Almost never 

o Sometimes 
o Fairly often 
o Very often 

 

In the last month, how often have you felt that you were unable to control the important 

things in your life? 

o Never 
o Almost never 

o Sometimes 
o Fairly often 
o Very often 

 

In the last month, how often have you felt nervous and "stressed"? 

o Never 
o Almost never 
o Sometimes 

o Fairly often 
o Very often 

 

In the last month, how often have you felt confident about your ability to handle your 

personal problems? 

o Never 
o Almost never 

o Sometimes 
o Fairly often 
o Very often 

 

In the last month, how often have you felt that things were going your way? 

o Never 
o Almost never 
o Sometimes 

o Fairly often 
o Very often 
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In the last month, how often have you found that you could not cope with all the things that 

you had to do? 

o Never 

o Almost never 
o Sometimes 
o Fairly often 
o Very often 

 
In the last month, how often have you been able to control irritations in your life? 

o Never 
o Almost never 
o Sometimes 

o Fairly often 
o Very often 

 

In the last month, how often have you felt that you were on top of things? 

o Never 

o Almost never 
o Sometimes 
o Fairly often 

o Very often 
 

In the last month, how often have you been angered because of things that were outside of 

your control? 

o Never 
o Almost never 
o Sometimes 
o Fairly often 

o Very often 
 

In the last month, how often have you felt difficulties were piling up so high that you could 

not overcome them? 

o Never 
o Almost never 
o Sometimes 
o Fairly often 

o Very often 
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INDUCTION OF EMOTIONAL LOAD – Treatment 

 

Watch a brief video clip. 

We will then ask you questions about this clip. 

Right before the end of the experiment, two things will happen: 

1) One of you will be chosen to speak up in front of everybody. The speaker will 

summarize the clip. 

2) All of you will be asked to recall the answers you previously provided. 

If the recollection is correct and you are compensated for this task, you will receive $15. 

Thanks for being silent while watching the clip! 

Please put the provided headphones. 

Watch the video 

 

Please answer the following questions about the clip you just watched. 

Two of them are open-ended questions and the other two are multiple choice. 

Before the end of the experiment you will be asked to recall your responses to the multiple 

choice questions. 

 

If you were the son, would you cut the rope or not? Why? 

If you were the daughter, would you want your brother to cut the rope or not? Why? 

Do you think the son cuts the rope? 

o Yes, and the father dies 

o No, and everyone dies 

Do you think the daughter wants her brother to cut the rope? 

o Yes 

o No 
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INDUCTION OF EMOTIONAL LOAD – Control 

 

Watch a brief video clip. 

We will then ask you questions about this clip. 

Right before the end of the experiment you will be asked to recall the answers you 

previously provided. 

If the recollection is correct and you are compensated for this task, you will receive $15. 

Thanks for being silent while watching the clip! 

Please put the provided headphones. 

Watch the video 

 

Please answer the following questions about the clip you just watched. 

 Before the end of the experiment you will be asked to recall your responses to these 

questions. 

 

Where is this canyon located? 

o In the US East Coast 

o In the US Southwest 

o In the Namibia desert 

o In the Australian steppe 

Which is the most common color of the rocks in the clip? 

o Blue 

o White 

o Reddish 

o Black 

 

 

 

INDUCTION OF COGNITIVE LOAD 

 

Memorize the number we are going to show next. 

You have 15 seconds to look at it. 

You will be asked to recall this number later in the experiment. 

If the recollection is correct and you are compensated for this task, you will receive $15. 

 

Show the number 

 

For control group: 62 

For treatment group: 43587162 
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PRODUCTIVITY TASK 1 – SAT QUIZ 1 

 

Answer the following multiple choice questions. 

You have a total time of 5 minutes. 

Each correct answer is worth $1 

Each incorrect answer is worth $0 

You may earn up to $20 for completing this task 

Start 

 

If a=x and b=y and xy=0, then which of the following is true? 

o a=0 

o b=0 

o a=0 and b=0 

o a=0 or b=0 

o none of the above 

How many times between 12 noon and 12 midnight do the minute and hour hands of a 

clock line up exactly? 

o 10 

o 11 

o 12 

o 24 

o 60 

All of the following pairs (x,y) satisfy the inequality y<=x2 EXCEPT 

o (1,-2) 

o (2,4) 

o (-2,4) 

o (-3,4) 

o (-1,2) 

Which of the following numbers is between 1 and 2? 

o 7/9 

o 7/3 

o 9/4 

o 10/7 

o 12/5  

Depending on the cycle, washing a lad of clothes takes from 22 to 28 minutes. Drying takes 

an additional 20 to 30 minutes. What are the minimum and maximum total times to 

complete a load of laundry? 

o 22 minutes and 28 minutes 

o 28 minutes and 48 minutes 

o 28 minutes and 58 minutes 
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o 42 minutes and 48 minutes 

o 42 minutes and 58 minutes 

If 4(n+6)=44, what is the value of n? 

o 25/2 

o 19/2 

o 11 

o 5 

o 50 

What is the greatest number of pieces that can result from slicing a spherical orange with 3 

straight cuts? 

o 5 

o 6  

o 7  

o 8 

o 9 

What are the values of x for which (x-2)(x+5)=0? 

o -5 

o -2 

o 2 and -5 

o -2 and 5 

o 2 and 5 

 

If a number is rounded to 16.8, which of the following could have been the original number? 

o 16 

o 16.704 

o 16.763 

o 16.873 

o 17 

On a certain island there are liars and truth-tellers. Liars must always lie and truth-tellers 

must always tell the truth. A visitor comes across a native and asks him if he always tells 

the truth. The native responds, "I always tell the truth". The native could be: 

o A truth-teller 

o A liar 

o Either a truth-teller or a liar 

o Neither a truth-teller nor a liar 

o None of the above answers is correct 
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If k friends contribute d dollars each, and that money is distributed equally among c number 

of charities, how much money is received by each charity? 

o kd/c 

o c/dk 

o dk+c 

o dc/k 

o (k-c)/d 

There are nine classrooms in a particular school. Each classroom has at least 24 students, 

and at most 30 students. Which of the following could be the total number of students in 

the school? 

o 90 

o 100 

o 200 

o 250 

o 300 

A boy bicycles 1 mile south and then 2 miles east. Bicycling in which of the following 

directions will bring him back to his starting point? 

o 2 miles west and 1 mile north 

o 2 miles east and 1 mile north 

o 1 mile west and 2 miles north 

o 2 miles west and 1 mile south 

o 3 miles north 

 

All numbers that are divisible by both 4 and 6 are also divisible by 8. Which of the following 

numbers can be used to show that this statement is FALSE? 

o 12 

o 24  

o 32 

o 40 

o 48 

If s=3q and q=4, what is the value of 3s? 

o 3 

o 4 

o 12 

o 24 

o 36 

A gardener plants flowers in the following order: carnations, daffodils, larkspurs, tiger lilies, 

and zinnias. If the gardener planted 47 flowers, what kind of flower did he plant last? 
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o Carnations 

o Daffodils 

o Larkspurs 

o Tiger lilies 

o Zinnias 

If the sum of three numbers is 27, what is the average (arithmetic mean) of the three 

numbers? 

o 0 

o 9 

o 12 

o 16 

o 18 

Which of the following is an equation equivalent to the statement “12 less than the product 

of 3 and b is 9”? 

o 3(b-12)=9 

o 12-3b=9 

o 3b-12=9 

o 12b-3=9 

o 12+3b=9 

Laurel is taller than Nick but shorter than Vince. If we let the letters l, n, and v represent 

the heights of Laurel, Nick, and Vince in that order, which of these is true? 

o l < n < v 

o l < v < n 

o n < l < v 

o n < v < l 

o v < l < n 

In the sequence 7, 14, 28, x, 112, … what is the value of x? 

o 35 

o 56 

o 63 

o 75 

o 91 
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OPTIMISM QUESTIONNAIRE 

 

UNCERTAINTY – CONTROL (information on past performance revealed)  

 

You got ___ out of 20 questions correct 

 

UNCERTAINTY – TREATMENT (information on past performance NOT revealed, but 

asked to guess) 

 

How many correct answers do you think you got in the quiz?  

 

 

Now we will do another round of questions similar to those you answered previously, with 

the same payment scheme ($1 for each correct answer). 

 

Before doing so, please answer the following: 

How many correct answers do you think you will have in the next round? 

o Same as before 

o More as before 

o Fewer than before 

 

How many correct answers do you think you will have in the next round? 

 

Next 
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UPGRADE AND PROBABILITY QUESTIONS 

 

Now we will do another round of 20 questions of the same level of difficulty as the ones you 

have already done. You will have 5 minutes to solve as many questions as you can and you 

will be paid for each correct answer. 

 

However, this time we offer you an upgrade: you can get a higher payment per correct 

answer. The only requirement is that there is a minimum number of correct answers that 

you need to have in order to be paid. Here we allow you to choose between two options for 

different payment schemes. 

 

You can choose between the following two options for payment schemes: 

o Option A. You earn $1.00 for each correct answer.  

That is, you can earn a minimum of $0 if you have zero correct answers, $1.00 if you 

have one correct answer, up to a maximum of $10 if you have 20 correct answers. 

o Option B. You earn $1.50 for each correct answer, if you have AT LEAST 12 correct 

answers.  

That is, if you have 0 to 11 correct answers, you earn $0; but you can earn $18 with 12 

correct answers, and up to $30 if you have 20 correct answers. 

 

Regardless of your choice, what do you think is the probability that you will have at 12 

correct answers in the next round? 

 

Pick a number between 0 and 100, where 0 means you are certain it will not happen, 100 

means you are certain it will happen, and 50 means that you think it is equally likely to 

have either at least 12 or fewer than 12 correct answers. 

 

 

Now we give you two more options for the payment schemes: 

o Option C. Stick with whatever payment scheme you chose before. 

Currently: Option ___ 

o Option D. You earn $1.50 for each correct answer, if you have AT LEAST 10 correct 

answers.  

That is, if you have 0 to 9 correct answers, you earn $0; but you can earn $15 with 10 

correct answers, and up to $30 if you have 20 correct answers. 

 

Regardless of your choice, what do you think is the probability that you will have at least 10 

correct answers in the next round? 
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Pick a number between 0 and 100, where 0 means you are certain it will not happen, 100 

means you are certain it will happen, and 50 means that you think it is equally likely to 

have either at least 10 or fewer than 10 correct answers. 

 

 

Now we give you two more options for the payment schemes: 

o Option E. Stick with whatever payment scheme you chose before. 

Currently: Option ___ 

o Option F. You earn $1.50 for each correct answer, if you have AT LEAST 8 correct 

answers.  

That is, if you have 0 to 7 correct answers, you earn $0; but you can earn $12 with 8 

correct answers, and up to $30 if you have 20 correct answers. 

 

Regardless of your choice, what do you think is the probability that you will have at least 8 

correct answers in the next round? 

 

Pick a number between 0 and 100, where 0 means you are certain it will not happen, 100 

means you are certain it will happen, and 50 means that you think it is equally likely to 

have either at least 8 or fewer than 8 correct answers. 

 

 

Now we give you two more options for the payment schemes: 

o Option G. Stick with whatever payment scheme you chose before. 

Currently: Option ___ 

o Option H. You earn $1.50 for each correct answer, if you have AT LEAST 6 correct 

answers.  

That is, if you have 0 to 5 correct answers, you earn $0; but you can earn $9 with 6 

correct answers, and up to $30 if you have 20 correct answers." 

 

Regardless of your choice, what do you think is the probability that you will have at least 8 

correct answers in the next round? 

 

Pick a number between 0 and 100, where 0 means you are certain it will not happen, 100 

means you are certain it will happen, and 50 means that you think it is equally likely to 

have either at least 6 or fewer than 6 correct answers. 

 

 

Now that you have selected the payment scheme of your choice, how many correct answers 

do you think you will have in the next round? 
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PRODUCTIVITY TASK 2 – SAT QUIZ 2 

 

Answer the following multiple choice questions. 

You have a total time of 5 minutes. 

Your final payment will be determined based on your performance and the scheme you 

chose before. 

Start 

 

If abcd = 3 and abce = 0, which of the following must be true? 

o e = 0 

o c = 0 

o a > 0 

o b < 0 

o b > 3 

If (0.013)x = 0.13, then x= 

o 0.01 

o 0.1 

o 1 

o 10 

o 100 

Which of the following is divisible by 5 and 7 but not divisible by 10? 

o 28 

o 50 

o 90 

o 105 

o 135 

If 4x + 2 = 26, then 4x + 8 = 

o 32 

o 34 

o 36 

o 38 

o 40 

A certain pie is made by baking the crust for 7 to 10 minutes, adding the filling, and baking 

the entire pie for another 15 to 18 minutes. What are the minimum and maximum total 

baking times for this pie? 

o 7 minutes and 10 minutes 

o 10 minutes and 18 minutes 

o 15 minutes and 18 minutes 

o 22 minutes and 25 minutes 

o 22 minutes and 28 minutes 
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If 4(x + 5) = 24, then what is the value of x? 

o 1 

o 19/4 

o 6 

o 29/4 

o 19 

A triangle has a perimeter of 16 and one side of length 4. If the lengths of the other two 

sides are equal, what is the length of each of the other two sides? 

o 5 

o 6 

o 7 

o 8 

o 9 

 

If 2x + 4 = b, then 6x + 12 = 

o b+3 

o b+12 

o 3b 

o 3b+3 

o 3b+12 

If Thomas went shopping with $15 and ended up with a debt of $5, how much money did he 

spend? 

o $5 

o $10 

o $15 

o $20 

o $25 

Raphael bought a piece of furniture from a store that sells only sofas and chairs. Which of 

the following must be true? 

o The piece of furniture is a sofa 

o The piece of furniture is a chair 

o The piece of furniture is not a leather sofa 

o The piece of furniture is not a wooden chair 

o The piece of furniture is not a wooden table 

Bill has to type a paper that is p pages long, in which each page contains w words. If Bill 

types an average of x words per minute, how many hours will it take him to finish the 

paper? 

o wp/60x 
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o wpx/60 

o 60wp/x 

o wx/60p 

o 60wpx 

A car rental agency charges $40 per day for the first 7 days, and $35 a day for each day 

after that. How much would Joe be charged if he rented a car for 10 days? 

o 375 

o 385 

o 395 

o 405 

o 415 

A caterer has 120 slices of bread, 75 slices of ham, and 75 slices of cheese. If she needs to 

make sandwiches each consisting of 2 slices of bread, 1 slice of ham, and 1 slice of cheese, 

what is the greatest number of sandwiches she can make? 

o 60 

o 65 

o 75 

o 90 

o 120 

 

If 7 times a number is 84, what is 4 times the number? 

o 16 

o 28 

o 48 

o 52 

o 56 

If x2 = k, where x and k are integers, which of the following could be the value of k? 

o 13 

o 14 

o 15 

o 16 

o 17 

The length of a playground is 3 feet more than its width. If the length of the playground is 

13 feet, what is the area of the playground in square feet? 

o 93 

o 130 

o 145 

o 153 

o 160 
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A monthly Internet service costs d dollars for the first 10 hours, and e dollars per hour for 

each hour after the first ten. Which of the following could represent the cost of the services, 

if h represents the total number of hours the services was used this month? 

o d + e(h – 10) 

o d + 10eh 

o eh + 10d 

o eh(d – 10) 

o h(d + 10e) 

Which of the following is equal to 3x + 9y + 12? 

o 3(x + 3y + 9) 

o 3(x + 3y) + 12 

o 3(x + 3y) + 4 

o 3(x + 6y + 9) 

o 3x(3y + 4) 

o 3(x + 6y + 9) 

o 3x(3y + 4) 

A bookcase with 6 shelves has 20 books on the top shelf and 30 books on each of the 

remaining shelves. How many books are there on all 6 shelves of the bookcase? 

o 120 

o 130 

o 150 

o 160 

o 170 

If r = -2 and s = 5, what is the value of  r2(2r+s)? 

o -36 

o -28 

o -4 

o 4 

o 36 
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RISK QUESTIONS (LOTTERIES) 

 

In this task, please indicate your preference for Option A or Option B FOR EACH of the 

following 6 pairs of lotteries. 

At the end of the experiment, if this task is selected for payment, you will roll a die to 

determine the lottery from which you will be paid. 

 

From each of the following 6 lotteries, please select the option that looks more appealing to 

you: 

 

Lottery 1 

○ Option A       ○ Option B 

Roll 1,2 or 3; receive $20     Roll 1,2 or 3; receive $38.50 

Roll 4,5,6,7,8,9 or 10; receive $16   Roll 4,5,6,7,8,9 or 10; receive $1 

  

Lottery 2 

○ Option A       ○ Option B 

Roll 1,2,3 or 4; receive $20     Roll 1,2,3 or 4; receive $38.50 

Roll 5,6,7,8,9 or 10; receive $16   Roll 5,6,7,8,9 or 10; receive $1 

  

Lottery 3 

○ Option A       ○ Option B 

Roll 1,2,3,4 or 5; receive $20     Roll 1,2,3,4 or 5; receive $38.50 

Roll 6,7,8,9 or 10; receive $16   Roll 6,7,8,9 or 10; receive $1 

  

Lottery 4 

○ Option A       ○ Option B 

Roll 1,2,3,4,5 or 6; receive $20    Roll 1,2,3,4,5 or 6; receive $38.50 

Roll 7,8,9 or 10; receive $16    Roll 7,8,9 or 10; receive $1 

  

Lottery 5 

○ Option A       ○ Option B 

Roll 1,2,3,4,5,6 or 7; receive $20    Roll 1,2,3,4,5,6 or 7; receive $38.50 

Roll 8,9 or 10; receive $16    Roll 8,9 or 10; receive $1 

  

Lottery 6 

○ Option A       ○ Option B 

Roll 1,2,3,4,5,6,7 or 8; receive $20    Roll 1,2,3,4,5,6,7 or 8; receive 

$38.50 

Roll 9 or 10; receive $16    Roll 9 or 10; receive $1 
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SALIVA COLLECTION 2 

 

Please, take the tube that was provided before. 

 

1. Remove the oral swab from the tube. Place it into mouth under the tongue. Keep it 

in place for 1.5 minutes so saliva is absorbed by the swab.  

 

 
 

[Program the VisualBasic file to count for 90 seconds and kill this screen and go to the next 

screen with the following instructions] Use a timer. 

 

Click on the timer to start to count down.     TIMER 

 

 

2. Please, carefully return the oral swab into tube insert. 

 

3. Replace cap and snap securely onto tube. 

 

144



 
 

 

Leave the tube with the used oral swab to the left of your desk. One assistant will go to 

your desk to collect it. 

 

Thank you for your participation! 

 

Please click here to go to the next task. 

 

         Go to next task 
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RECOLLECTION – EMOTIONAL LOAD - Treatment 

 

Time to recall your answers! 

Here are the same questions we asked you about the clip you watched before. 

If you are chosen to be compensated for this task and you recall the same answers as 

before, you can get $15. 

 

Do you think the son cuts the rope? 

o Yes, and the father dies 

o No, and everyone dies 

Do you think the daughter wants her brother to cut the rope? 

o Yes 

o No 

 

[Additional questions regarding knowledge of the movie and effects of the clip] 

Have you seen this movie before? 

o Yes  

o No 

How did you feel after watching this video today? Check all that apply 

o Anxious 

o Scared 

o Sad 

o I feel no different than before I watched the video 

 

 

 

RECOLLECTION – EMOTIONAL LOAD - Control 

 

Time to recall your answers! 

Here are the same questions we asked you about the clip you watched before. 

If you are chosen to be compensated for this task and you recall the same answers as 

before, you can get $15. 

 

Where is this canyon located? 

o In the US East Coast 

o In the US Southwest 

o In the Namibia desert 

o In the Australian steppe 
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Which is the most common color of the rocks in the clip? 

o Blue 

o White 

o Reddish 

o Black 

 

SPEAK-UP INSTRUCTIONS AFTER RECOLLECTION – EMOTIONAL LOAD ONLY 

 

Treatment  

Now one of you will be randomly selected to speak about the videoclip you watched at the 

beginning of the experiment. 

 

Please remain seated in silence until you get new instructions. 

 

If you wish, you can play while you wait. 

 

Solitaire        Minesweeper 

 

 

Control 

Now it’s time for public speaking. 

 

One person will be randomly selected to speak about the video clip showed at the beginning 

of the experiment. 

Don’t worry! You don’t belong to the group from which this person is going to be drawn. 

 

However, please remain seated in silence until you get new instructions. 

If you wish, you can play while you wait. 

 

Solitaire        Minesweeper 

 

 

 

[Speak-up task, instructions given by researcher in front of students at the lab] 

Researcher randomly selects a work station ID number from a cup. The person seated in 

that work station has to come to the front of the room and give a brief description of the 

video clip they watched at the beginning of the experiment. 
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RECOLLECTION QUESTIONS – COGNITIVE LOAD 

 

Time to recall your number! 

 

If you are chosen to be compensated for this task and you recall the number showed to you 

before, you can get $15. 

 

Enter the number showed to you at the beginning of the experiment: 

 

[Participants in cognitive load go directly to SES questionnaire, as opposed to 

participants in emotional load, who have to wait until the public speaking task is 

over] 
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SOCIOECONOMIC QUESTIONNAIRE AND LIFE EVENTS QUESTIONS 

 

Life has its ups and downs. During the last 5 years, have you experienced any of the 

following events? 

Answer yes or no, and if yes, please, could you indicate how many years ago? 

 

 

Do you consume any of the following items? How often? [*** Only asked to those 

participants in sessions where saliva samples were taken] 

 

 

 

 

 

 

 

In the last 5 years, have you experienced… Yes/No Number of years ago 

A parental divorce?   

A serious illness/accident?   

A serious illness/accident by a member of your close 
family? 

  

The loss of a member of your close family?   

Serious financial problems?   

Do you consume… Yes/No How many? How often? 

Alcohol? 
o Yes 
o No (go to next 

question) 

How often do you have a drink containing 
alcohol? 

o Once a month 
o 2 to 4 times a month 
o 2 to 3 times a week 

o 4 or more times a week 
How many drinks do you usually have when 
you consume alcohol? 
                                     _________ drinks                 

 

Cigarettes? 
o Yes 
o No (go to next 

question) 

How many cigarettes do you usually 
consume in a day? 

                 _________ cigarettes 
 

Coffee or caffeine loaded 
drinks like 

Coke/Pepsi/Red-Bull? 

o Yes 
o No 

How many cups and/or cans do you usually 

consume in a day? 
 
               _________ cups of coffee 
               _________ cans of caffeinated 

drinks 
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Are you currently or under any treatment or medication? Please indicate below: 

[*** Only asked to those participants in sessions where saliva samples were 

taken] 

 

 

 

We are almost done! 

 

For statistical purposes, please answer the following (Remember, all your information is 

completely confidential): 

 

Age:  

  

Sex: 

o Female 

o Male 

 

College year: 

o Freshman 

o Sophomore 

o Junior 

o Senior 

 

GPA: 

 

 

Mother’s education attainment: 

o Less that 9th grade 

o Some high school (no diploma) 

o High school graduate 

In the last 48 hours, have you taken…? Mark ALL that apply: 

 
o Antidepressants (Celexa, Lexapro, Prozac, Paxil, Zoloft, Eldepryl, etc.) 

o Antipsychotics (Thorazin, Depakote, Risperdal, Seroquel, etc.) 
o Prescription pain killers (Lorcet, Vicoprofen, Avinza, Oxycotin, etc.) 
o Over-the-counter Analgesics/Pain killers (Tylenol, Advil, Motrin, Aleve, etc.) 

o Hormonal Contraception (pills: Alesse/Loestrin/Lybrel/Mircette/Yasmin/Ortho-
Novum/Micronor/Ovrette, NuvaRing, Ortho Evrapatch, etc.) 

o Anti-anxiety/Benzodiazepines (Xanax, Ativan, Valium, etc.) 
o Anti-inflammatory (Diprosone, Cortisone, Medrol, Beconase AQ, Nasalide, 

Diprosalic, Dermovate, Synalar, Vexol, Flarex, etc.) 
o Asthma controllers (Proventil, Advair, Atrovent, etc.) 
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o Some college (no degree) 

o Associate degree 

o Bachelor’s degree 

o Graduate or Professional degree 

  

Father's education attainment: 

o Less that 9th grade 

o Some high school (no diploma) 

o High school graduate 

o Some college (no degree) 

o Associate degree 

o Bachelor’s degree 

o Graduate or Professional degree 

 

 

You are all set. Now we are going to call you by row in order to get your payment. 

We appreciate your participation in this experiment. 

 

If you wish, you can play while you wait to be called. 

 

Solitaire        Minesweeper 
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Banco de México, Data on Family Remittances, Gross Domestic Product, Maquiladora
Exports, and Exchange Rates, http://www.banxico.org.mx/estadisticas/

estadisticas-politica-monetar.html, last time retrieved: February 20th, 2013.

Banerjee, Abhijit, and Sendhil Mullanaithan (2008), “Limited Attention and Income Dis-
tribution”, American Economic Review, 98, 489-493.

Barber, Brad and Terrance Odean (2001), “Boys Will Be Boys: Gender, Overconfidence,
and common stock investment”, The Quarterly Journal of Economics, 116 (1), 261-292.

Barbulescu, Roxana and Matthew Bidwell (2012), “Why are there so few women in finance?
Evidence from the MBA job search process on the mechanisms of gender segregation”,
Organization Science, published online before print June 15, doi:10.1287/orsc.1120.0757

Berns, Gregory S., David Laibson, and George Loewenstein (2008), “Intertemporal choice–
toward an integrative framework”, Trends in Cognitive Science, 11, 482-488.

http://www.apa.org/news/press/releases/stress/2011/final-2011.pdf
http://www.apa.org/news/press/releases/stress/2011/final-2011.pdf
http://www.banxico.org.mx/estadisticas/estadisticas-politica-monetar.html
http://www.banxico.org.mx/estadisticas/estadisticas-politica-monetar.html


153

Bertrand, Marianne, and Kevin F. Hallock, “The Gender Gap in Top Corporate Jobs,”
Industrial and Labor Relations Review, LV (2001), 321.

Bianchi, Suzanne M. (2010), Family Change and Time Allocation in American Families,
presented at the “Focus on Workplace Flexibility” Conference, Washington, D.C. Novem-
ber 30th.

Bianchi, Suzanne M. (2011), “Family Change and Time Allocation in American Families”,
The ANNALS of the American Academy of Political and Social Science, 638 (1), 21-44.

Brooks, A. and Schweitzer, M. (2011), “Can Nervous Nelly Negotiate? How Anxiety
Causes Negotiators to Make Low First Offers”, The Wharton School, University of Penn-
sylvania, Working Paper # 2011-04.

Burgess, Katrina (2012), “Collective Remittances and Migrant-State Collaboration in
Mexico and El Salvador”, Latin American Politics and Society, 54(4), 119-146.

Bureau of Labor Statistics (2013), “Earnings and Unemployment Rates by Education
Attainment”, Employment Projections, retrieved on August 6th, 2013 from http://www.

bls.gov/emp/ep_chart_001.htm

Camerer, Colin (1990), “Comment on Noll and Krier, ’Some Implications of Cognitive
Psychology for Risk Regulation’ ”, The Journal of Legal Studies, 19, 791-799.

Camerer, Colin, George Loewenstein, and Drazen Prelec (2005), “Neuroeconomics: How
Neuroscience Can Inform Economics”, Journal of Economic Literature, 43, 9-64.

Cech, Erin, Brian Rubineau, Susan Silbey, and Caroll Seron (2011), “Professional Role
Confidence and Gendered Persistence in Engineering”, American Sociological Review, 76
(5), 641-666.

Chabris, Christopher F., David Laibson, Carrie L. Morris, Jonathon P. Schuldt, Dmitry
Taubinsky (2008), “Individual laboratory-measured discount rates predict field behavior”,
Journal of Risk and Uncertainty, 37, 237-269

Cheeseman Day, Jennifer, and Eric C. Newburger (2002), “The Big Payoff: Education
Attainment and Synthetic Estimates of Work-Life Earnings”, Current Population Reports,
US Census Bureau, retrieved on August 6th, 2013 from http://www.census.gov/prod/

2002pubs/p23-210.pdf
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Ángel Porrúa-UAZ-ITAM, 119-138, retrieved from http://rimd.reduaz.mx/coleccion_

desarrollo_migracion/3x1/3x1_cap8.pdf.

Muraven, Mark, and Roy F. Baumeister (2000), “Self-regulation and depletion of limited
resources: Does self-control resemble a muscle?”, Psychological Bulletin, 126, 247-259.

National Institutes of Health (2002), Stress System Malfunction Could Lead
to Serious, Life Threatening Disease, NIH Backgrounder, retrieved from
http://www.nih.gov/news/pr/sep2002/nichd-09.htm

Niederle, Muriel and Lise Vesterlund (2007), “Do Women Shy Away From Competition?
Do Men Compete Too Much?”, The Quarterly Journal of Economics, 122 (3), 1067-1101.

Niederle, Muriel and Lise Vesterlund (2011), “Gender and Competition”, Annual Review
of Economics, 3, 601-630.
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