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Summary

This dissertation consists of three essays addressing open empirical questions in applied
microeconomics.

Chapter 1, written jointly with Z. Eylem Gevrek and Heinrich W. Ursprung, examines the
causal effect of education on emigration intentions. We exploit a law change that raised
compulsory education from five to eight years in Turkey to deal with the endogeneity of
education. Our instrumental variables estimates indicate that an additional year of schooling
increases the probability of reporting the intention to emigrate by 24 percentage points.
Moreover, we provide evidence that the identified effect of education on emigration intentions
does not operate through financial dissatisfaction or financial hardship but rather through
dissatisfaction with a bleak political environment that better educated people are more keenly
aware of.

Chapter 2 investigates whether education affects time preferences. The empirical analysis is
based on a unique and nationally representative data set which contains survey-based
information on time preferences of 1278 individuals in Turkey born between 1979 and 1994.
Time preferences are measured by i) the revealed preferences elicited by a widely-used intertemporal choice task, and ii) the respondents’ self-assessments of their patience. To estimate
the causal effect of education on the two outcome measures, I rely on the same reform analyzed
in Chapter 1 and use an individual’s exposure to the reform as instrument for education. I find
that education causes individuals to make more patient inter-temporal choices but does not
induce them to report being more patient. I also provide evidence that the effect of education
on patient inter-temporal choices does not operate through changes in financial well-being.

Chapter 3 examines the trust-enhancing effects of communication when the costs of misplaced
trust are particularly high, ranging from $388 to more than $65,000. The analysis is based on a
unique dataset provided by the TV game show Trust Me in which contestants who play multiple
rounds of a real-time trust game have the opportunity to communicate their intended actions
before they the game starts. Even though communication is cheap talk, I find that pre-play
statements are informative in the sense that a promise to cooperate is positively related to
cooperation. Contestants take this fact into account by trusting opponents who make a promise
5

more than they trust others. The trust-enhancing effect of a promise is robust to a number of
factors including the level of stakes, the history of the game, and the intention communicated
by oneself. Thus, I find strong evidence for the power of non-binding communication to
promote trusting behavior in the field.
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Zusammenfassung

Die vorliegende Dissertation besteht aus drei Essays, die offene empirische Fragen in der
angewandten Mikroökonomie behandeln.

Kapitel 1, gemeinsam mit Z. Eylem Gevrek und Heinrich W. Ursprung geschrieben, untersucht
den kausalen Einfluss von Bildung auf Emigrationsabsichten. Hierzu nutzen wir die Änderung
der Pflichtschulregelung in der Türkei, welche die Pflichtschuljahre von fünf auf acht Jahre
erhöht hat. Unsere IV Schätzungen zeigen an, dass ein zusätzliches Schuljahr die
Wahrscheinlichkeit der Absicht auszuwandern um 24 Prozentpunkte erhöht. Außerdem finden
wir Evidenz, dass die Auswirkung von Bildung auf die Auswanderungsabsichten nicht von
finanzieller Unzufriedenheit oder Not ausgelöst wird, sondern vielmehr durch Unzufriedenheit
mit dem trostlosen politischen Umfeld, das besser gebildete Menschen leichter erkennen
können.

Kapitel 2 befasst sich damit, ob sich Bildung auf Zeitpräferenzen auswirkt. Die empirische
Analyse basiert auf einem einzigartigen und national repräsentativen Datensatz, der
umfragebasierte Informationen über Zeitpräferenzen von 1278 zwischen 1979 und 1994
geborenen Einzelpersonen in der Türkei enthält. Zeitpräferenzen werden gemessen durch i) die
offenbarten Präferenzen, die mittels einer weitverbreiteten Aufgabe zu intertemporalen
Entscheidungen ermittelt wurden, und dadurch, ii) wie die Befragten selbst ihre Geduld
bewerteten. Um die kausalen Effekte zu identifizieren, stütze ich mich auf dieselbe Reform, die
bereits in Kapitel 1 als Identifikationsstrategie genutzt wurde und verwende die Anwendung
der Reform auf ein Individuum als Instrument für Bildung. Die Ergebnisse zeigen, dass Bildung
Individuen intertemporale Entscheidungen mit mehr Geduld treffen lässt, aber sie veranlasst sie
nicht dazu, sich selbst als geduldiger zu sehen. Außerdem finde ich Evidenz, dass die
Auswirkung von Bildung auf geduldige intertemporale Entscheidungen nicht durch
Änderungen im finanziellen Wohlbefinden bewirkt wird.

Kapitel 3 untersucht die vertrauensbildenden Effekte der unverbindlichen Kommunikation,
wenn die Kosten des falsch gesetzten Vertrauens besonders hoch sind. Die Analyse basiert auf
Daten, die aus der Fernsehspielshow Trust Me gezogen wurden. Kandidaten, die mehrere
Runden eines Echtzeit-Vertrauensspiels spielen, haben in dieser Show die Gelegenheit, ihre
7

beabsichtigten Handlungen vor dem Spiel kundzutun. Auch wenn Kommunikation cheap talk
ist, zeigt sich, dass die Aussagen vor dem Spiel in dem Sinn informativ sind, dass das
Versprechen zu kooperieren positiv mit Kooperation verbunden ist. Die Kandidaten
berücksichtigen dies, indem sie Gegnern, die Kooperation versprechen, mehr trauen als
anderen. Die vertrauensschaffende Wirkung eines Versprechens verhält sich robust gegenüber
einer Anzahl von Faktoren einschließlich Gewinnhöhe, Historie des Spiels und der vom
Kandidaten selbst kommunizierten Absicht. Die Ergebnisse beinhalten daher starke Evidenz
für die Kraft von unverbindlicher Kommunikation zur Schaffung von vertrauensvollem
Verhalten.
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1

Education and emigration intentions: Evidence from a natural
experiment in Turkey

9

1.1 Introduction
Studying the relation between education and migration has a long tradition in development
economics (Hanson, 2010). Many development economists fear that a positive correlation
between education and emigration may jeopardize the ultimate development strategy, if
education efforts are thwarted by a resultant brain drain (Docquier and Rapoport, 2012). The
Mediterranean mass migration wave prompted by the Arab spring has now brought the
migration issue to the fore of the economic discourse at large. Migration is no longer seen as a
mere potential problem for the origin countries but mainly as a potential source of negative
externalities in the destination countries (Borjas, 2015; Clemens, 2011; Ehrlich and Kim, 2015).
Among these negative externalities, the most salient worry is that many migrants lack the kind
of education that helps them to integrate in their new social and political environment.

Although the determinants of international migration have been studied extensively, most
studies employ econometric methods that can only establish correlations but not causal effects.
To be sure, the root cause of the current displacement of refugees from Afghanistan, Iraq and
Syria, are clearly the respective armed conflicts; sophisticated econometric methods of
establishing causality are not required (Hatton and Williamson, 2006). When it comes to
assessing the determinants of emigration from developing countries that do not face violent
conflicts, establishing causality is however a serious empirical challenge. In the case of
education as a potential determinant of migration, it is, for example, quite likely that some
unobserved behavioral factors (risk attitudes, time preferences, and family background spring
to mind) influence both education and migration behavior. A correlation between education and
migration may therefore only reflect that these two variables are co-determined implying that
the actual contribution of education per se on migration attitudes is nil. Technically speaking,
education might be endogenous with respect to migration behavior.

In this study we use a unique survey data set and exploit a natural experiment to identify the
causal effect of education on the intention to emigrate from Turkey. Focusing on the intention
to emigrate instead of actual emigration has the advantage of providing information about the
pool of potential emigrants; the disadvantage is, of course, that the intention to emigrate is only
a necessary but not a sufficient precondition for actual emigration. Creighton (2013) and van
Dalen and Henkens (2013) find, however, that the desire to emigrate strongly correlates with
future actual migration behavior. Other recent economic studies that investigate the
10

determinants of emigration intentions include Ivlevs (2014), Cai et al. (2014), Dustmann and
Okatenko (2014), Manchin and Orazbayev (2015), and Sirkeci and Esipova (2013).

The natural experiment that we exploit for our study is the 1997 education policy reform that
increased compulsory schooling in Turkey from five to eight years. The respective law was
passed unexpectedly in August 1997 and enacted very quickly in fall 1997, presumably in an
attempt to favorably influence Turkey’s impending bid to become recognized as a candidate for
full membership in the EU. Exposed to the reform were children who had not yet completed
the fifth grade in summer 1997. Academically more advanced children were not affected. To
accommodate the dramatic reform-induced increase in the number of school children, new
schools were built, new classrooms were added to existing schools, new primary school
teachers were hired, and transportation was made available to children with remote domiciles.
We use an individual’s exposure to the reform as an instrumental variable for education. The
exposure of an individual to the reform is determined both by his age in 1997 and by the
reform’s intensity in his region of birth. Taking advantage of the fact that government increased
the number of primary school classrooms at a differential rate across the regions of Turkey, we
define the reform’s intensity as the ratio of the number of primary school classrooms to the
primary school aged population in the region of birth when the individual turned 11. This
identification strategy that makes use of reform intensity is reminiscent of Duflo (2001). Dincer
et al. (2014) and Gunes (2015) also employ closely related identification strategies in the
context of the Turkish compulsory school law of 1997 to investigate the effect of education on
a wide range of outcomes including fertility, women’s empowerment, child health and
mortality.

Our estimates suggest that that an additional year of schooling increases the probability that a
person reports an intention to emigrate by 24 percentage points. As compared to estimates of
other nonpecuniary effects of education (Banks and Mazzonna, 2012; Oreopoulos and
Salvanes, 2011), this is a very sizable effect. In an attempt to shed light on the mechanism
underlying the identified relationship between education and emigration intention, we also
estimated the effect of education on being satisfied with one’s health and financial status, and
on being dissatisfied with the prevailing political situation in Turkey. We find no statistically
significant effect of education on the respondents’ satisfaction with their health and financial
status. We do however find a substantively and statistically significant effect of education on
dissatisfaction with the political situation. These results indicate that the education-induced
11

intention to emigrate from Turkey does not operate through financial dissatisfaction or financial
hardship; the education-induced intention to emigrate more likely operates through
dissatisfaction with a bleak political environment that better educated people are more keenly
aware of.

We believe that our paper is the first study that examines the causal effect of education on the
intention to emigrate. The literature on the causal relationship between education and migration
is scant and has so far focused on within-country migration. Exploiting the 1959 Norwegian
school reform, which increased compulsory education from 7 to 9 years, Machin et al. (2012)
find that one additional year of schooling causes an increase in the annual within-country
mobility rate of 15 percent. Since the reform-induced increase from 7 to 9 years of compulsory
schooling is modest for nowadays Western European standards, the estimates probably capture
the effect on individuals in the lowest tier of the educational distribution. A higher tier of the
distribution is explored by Malamud and Wozniak (2012) who estimate the causal effect of
college education on interstate migration in the United States. Their study exploits variation in
college attendance induced by the avoidance behavior of men who faced the highest risk of
being drafted in the Vietnam War years. They find that additional years of college attendance
significantly increase interstate mobility.

The remainder of this paper is organized as follows. Section 1.2 provides background
information on the 1997 education reform in Turkey. Section 1.3 describes the survey data.
Section 1.4 introduces the econometric model used in the empirical analysis. Section 1.5
presents the results. Section 1.6 explores the possible mechanisms behind the relationship
between education and the intention to emigrate and Section 1.7 concludes.

1.2 Education Reform
In August 1997, the Turkish government extended compulsory schooling from 5 to 8 years for
all children who had not yet completed fifth grade in spring 1997. The reform involved a
substantial investment in school infrastructure. Between 1997 and 2003, 63,127 new
classrooms were constructed at the primary school level (grade 1-8). According to data
published by the Turkish Statistical Institute this amounts to a 19 percent increase in the number
of primary school classrooms as compared to the 1996 level, or an additional 7 new classrooms
per 1000 primary school-aged children (ages 6-13). Figures 1.1 and 1.2 convey an impression
12

of the enormous expansion in school infrastructure induced by the school reform. Parallel to
the expansion in infrastructure, the government recruited new primary school teachers,
provided transportation for children with remote domiciles, and provided free textbooks and
school meals for children from low-income families. The share of public investments realized
by the Ministry of National Education measured against the entire government investment
budget more or less doubled in the post reform years (Turkish Statistical Institute, 2006). The
annual total cost of the reform (investment and running expenses) was estimated to exceed three
billion US dollars during the 1997-2004 period (Dulger, 2004; OECD, 2007).

The investment in school infrastructure varied however considerably across regions and subregions.1 The government was likely to devote more resources to regions with low pre-reform
primary school enrollment rates to decrease the inequality in educational outcomes. As a
consequence, the cross regional gap in primary school enrollment rate decreased between 1997
and 2000.2

The education reform had a large effect on primary school enrollment. The number of students
in grades 1-8 increased rapidly from 9.1 million in 1997 to 10.5 million in 2000 (Turkish
Statistical Institute, 2006), reflecting the high pre-reform drop-out rate in the then noncompulsory school grades 6 to 8. Figure 1.3 shows the trend in the gross primary school
enrollment rate in grades 6-8 between 1990 and 2003.3 In the pre-reform period, the enrollment
rate lingered around 65 percent and started to rise sharply after the implementation of the
reform. By the year 2003 the gross primary school enrollment rate in the grades 6-8 reached
almost 100 percent.
There is thus every indication that the government succeeded in accomplishing the most
important objective of the reform, to wit, expanding primary school access. Despite, or perhaps
because of the very substantial efforts in expanding primary school access, the government did

1

Turkey is divided in 12 main regions and 26 sub-regions. In our empirical analysis, the geographic variables are
measured at the sub-regional level. We merged however 6 small sub regions with neighboring larger sub-regions
to arrive at a minimum of 50 observations per sub-region. Our 20 sub-regions are Istanbul, West Marmara, Izmir,
Aydin, Manisa, East Marmara, Ankara, Konya, Antalya, Adana, Hatay, Central Anatolia, Zonguldak and
Kastamonu, Samsun, East Black Sea, Northeast Anatolia, Malatya, Van, Gaziantep, Sanliurfa and Mardin.
2
For example, during 1997-2000, the enrollment rate in the sub-region with the lowest pre-reform enrollment rate
(Van) increased by 37 percent, while the enrollment rate in the sub-region with the highest pre-reform enrollment
rate (Ankara) increased by 7 percent. The difference between the enrollment rates of the two sub-regions declined
from 20 percentage points to 7 percentage points during the same period.
3
The gross primary school enrollment rate in grades 6-8 is defined as the ratio of the number of students enrolled
in grades 6-8 to the population of children aged 11-13.
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not manage to implement any significant quality reforms; in particular, the 1968 national
curriculum was maintained with only very minor adjustments (Dulger, 2004; Gunes 2015).4
Gunes explicitly claims that the reform did not seriously aim at improving the quality of
education; the additional classrooms were built to accommodate increased enrollment and not
to reduce the pupil-teacher ratio (Gunes 2015, p. 4). Supporting this claim, Figure 1.4 shows
that the ratio of the number of primary school classrooms to the number of primary school
students (i.e., the classroom-student ratio) did not increase after the reform; this ratio rather
decreased in the first reform year, presumably because the construction of new classrooms
could not keep up with the increase in primary school children, and later on returned to the prereform level.

1.3 Data
Our study relies on KONDA Barometer survey data. KONDA, one of the largest research and
consultancy firms in Turkey, conducts representative opinion polls concerning political and
social matters on a monthly basis. KONDA has, for example, a strong track record in accurately
predicting election outcomes, and their predictions receive significant attention in national and
international media.5 Each survey includes a standard set of core questions on age, gender,
education, province of birth, province of residence, ethnic origin, religion, employment status,
and household income.6 The surveys from which our data are taken (April 2013 and January
2014) contain an additional module of questions on life satisfaction.

We make use of the following survey question to construct our dependent variable that
measures the respondents’ intention to migrate: “To what extent do you agree or disagree with
the following statement: "Even if I had the opportunity to move permanently to another country,
I would prefer to continue living in Turkey." The possible answers range from 1 (strongly
disagree) to 5 (strongly agree). We transform the respondents’ answers into a dummy variable
that equals one if the respondent either strongly disagrees or disagrees, and zero otherwise.

4

In the 2004 Implementation Completion Report (ICR) of the World Bank, the Basic Education Program is, for
example, evaluated as “unsatisfactory” in meeting the objective of “training of teachers, principals and inspectors”
(p.7) (retrieved from http://documents.worldbank.org/curated/en/2004/06/4653454/turkey-basic-educationprogram-project).
5
See for information on their media coverage http://www.konda.com.tr/tr/uluslararasi_basin.php
6
The surveys typically interview 1800 to 3600 individuals aged 18 or older. Interviews are conducted face-to-face
in the respondents’ homes.
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We explore three channels, all associated with some dimension of subjective well-being,
through which education could conceivably affect the expressed emigration intentions: the
respondent’s satisfaction with their health, financial circumstances, and the actual political
situation. The following survey questions allow us to measure the respective levels of
satisfaction: "To what extent do you agree or disagree with the following statements: (i) In
general, I am satisfied with my health; (ii) I am satisfied with my financial situation; (iii) There
are positive developments in Turkish politics: the political situation in Turkey is improving".
The possible answers range again from 1 (strongly disagree) to 5 (strongly agree). Our indicator
variables “health satisfaction” and “financial satisfaction” take the value of one if the
respondent's level of agreement with the respective statement is either "strongly agree" or
"agree", and zero otherwise. The indicator variable “political dissatisfaction” takes the value of
one if the respondent's level of disagreement with the statement (iii) above is either "strongly
disagree" or "disagree", and zero otherwise.

In another survey question, the respondents are asked whether they were able to make ends
meet with their income last month. This question relates, of course, also to the financial
dimension of subjective well-being and can therefore be used as an alternative measure for
financial satisfaction. The possible answers to that question are as follows: “(i) Yes, I could
even save some money, (ii) I could barely manage to make ends meet last month, (iii) I could
not make ends meet last month, (iv) I could not pay all the bills and borrowed some money.
Our binary variable "financial comfort" takes the value of one if the respondent’s answer is (i)
and zero otherwise.
16

Using the survey information on the province of birth, we construct a region of birth variable
that assigns each individual’s birthplace to one of the 20 sub-regions of Turkey. Matching the
survey responses with Population Census and National Education Statistics data (Formal
Education: 1991-2003), we arrive at our set of data that contains the number of primary school
classrooms, primary school enrollment, and number of children of primary school age in the
respondent’s region of birth over the 1991-2003 period.7 For inter-census years, the number of
primary school aged children in each region is imputed using the information from the
Population Censuses of the years 1985, 1990, 2000, and 2007.8

We restrict our analysis to individuals born between 1980 and 1992. As the compulsory
schooling law required students enrolled in the fifth grade in Fall 1997 to stay in school until
the completion of the 8th grade, individuals born between 1987 and 1992 were affected by the
law and therefore constitute the treatment group, while individuals born between 1980 and 1985
were exempted from the mandate and therefore constitute the control group. The justification
for our delineation of the treatment and the control group is provided in Section 1.4.

Table 1.7 in the Appendix reports summary statistics for our entire sample and by treatment
status. In our entire sample, the proportion of individuals with at least eight years of schooling
amounts to 77 percent. In the treatment group, about 90 percent have at least eight years of
schooling, whereas only about 65 percent have a primary school diploma in the control group.
Individuals with emigration intentions make up 29 percent of the entire sample. The proportion
of individuals who expressed an intention to emigrate is almost 50 percent higher among those
who were affected by the reform as compared to those who were not affected (23,6 percent
versus 34,8 percent). The entire sample is almost equally divided between males and females.
Females are slightly underrepresented in the treatment group. Our data set is unique in the sense
that it includes information on the respondents’ religious affiliation as well as their ethnic
background. Consistent with the fact that in Turkey the vast majority of the population is Sunni
Muslim, Alevi Muslims and members of other religious affiliations constitute only 5 percent of
the sample.9 Kurds are the largest ethnic minority in Turkey. In our sample, 17 percent of

7

Children of primary school age are 6-13 years old.
National Education Statistics and Population Censuses are provided by the Turkish Statistical Institute.
9
In the survey, the respondents are asked to report their religious affiliation as one of the following: Sunni Muslim,
Alevi Muslim, and Other.
8
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individuals have Kurdish ethnicity.10 This figure squares well with the estimate of the CIA
World Factbook, indicating that 18 percent of the Turkish population is Kurdish.

1.4 Identification Strategy
Estimating the causal effect of education on emigration intentions is not an easy task because
unobserved factors affecting both education and emigration intentions may produce an omitted
variable bias. Individuals who have relatives abroad may, for example receive remittances that
relax their liquidity constraint and thereby encourage investment in human capital. Since
individuals who have social networks abroad are more likely to have the intention to emigrate
than those without such connections, social ties to emigrants may influence both education and
the intention to emigrate (Manchin and Orazbayev, 2015). Risk aversion may serve as a second
example: potential emigrants tend to be less risk-averse than people without the intention to
emigrate, and risk aversion also appears to be correlated with the level of education (Outreville,
2015).11 Unfortunately, our data set does not contain information on social networks,
individuals' risk attitudes, etc.

We exploit the change in the compulsory schooling law in Turkey in 1997 as a source of
exogenous variation in education to identify the causal effect of education on emigration
intentions. Following the identification strategy employed by Duflo (2001), we use an
individual's exposure to the reform as an instrumental variable for education. The exposure of
an individual to the education reform depends both on his age in 1997 when the law was enacted
and on the reform's intensity in his region of birth.12 Students who had not yet completed fifth
grade in summer 1997 were affected by the education reform. As children normally start the
first grade at the age of 6 in Turkey, individuals younger than 11 in 1997 (i.e., born after 1986)
constitute the treatment group, while those older than 11 in 1997 (i.e., born before 1986)
constitute the control group.

The question on ethnicity lists the following possible responses: Turkish, Kurdish, Arabic, and Other .
Using data from the German Socio-Economic Panel, Jaeger et al. (2010) examine the relationship between
migration and risk attitudes. They find that less risk averse individuals are more likely to migrate internally.
12
Duflo (2001) capitalizes on a primary school construction program in Indonesia to investigate the causal effect
of education on wages. Exploiting regional differences in program intensity measured by the number of new
schools constructed per primary school aged child, Duflo (2001) uses the interaction between the year of birth and
the program intensity as an instrumental variable for education. Other studies use similar identification strategies
to estimate the causal effect of education on a range of outcomes, including fertility, infant and child health, and
women's empowerment (Chou et al., 2010; Dincer, et al., 2014; Gunes, 2015; Osili and Long, 2008)
10
11
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We exclude from our analysis people who were born in 1986 because it is unclear which
members of the 1986 cohort were actually exposed to the reform. According to the law that
regulates primary school enrollment, children who are 72 months old by the end of the calendar
year should start primary school in September13. However, the age requirement for primary
school enrollment is not strictly enforced. Since parents have the right to delay their child's
primary school entry for one year because of maturity concerns, some individuals who were
born in 1986 might have been enrolled in the first grade in September 1993 rather than
September 1992 although they satisfied the age requirement to start primary school in
September 1992. These individuals finished only fourth grade in summer 1997 and were
therefore subject to the reform, whereas most of their contemporaries were not.14

Taking advantage of the fact that the number of newly built primary school classrooms varied
across regions and years, we measure each individual’s exposure to the reform (the reform
intensity) with the ratio of the number of primary school classrooms (i.e., classrooms for grades
1-8) to the number of primary school aged children (i.e., children aged between 6 and 13) in
the individual’s region of birth at the time when he or she turned 11.15 The reform intensity
variable allows us to exploit within-region variation in the number of primary school
classrooms per child across cohorts.16

To address the potential endogeneity of education, we employ the method of instrumental
variables. The first-stage regression is specified as follows:

Educijt =  + α j + γt + β1(CSLi*Classroom jτ ) + β 2 Classroom jτ + β3(R j1996 * γt )
+ δX ijt + S 2013 + ε ijt

(1)

13

This law was published in Official Gazette of the Republic of Turkey (# 21308) on 7 August 1992.
We form the treatment and control groups under the assumption that students started the first grade at the age of
six and did not experience grade retention until the fifth grade. It is quite possible that some individuals who were
at the fourth grade in summer 1996 may have repeated this grade and ended up being at the fourth grade in summer
1997 and thus were exposed to the reform. Given the fact that we incorrectly assign those individuals to the control
group, grade retention potentially leads to a downward bias in the estimated effect of education.
15
Using the same education reform as a source of exogenous variation in education, Dincer et al. (2014) and Gunes
(2015) also exploit geographic differences in the intensity of the reform to investigate the causal effects of
education on several outcomes. Dincer et al. (2014) use the variation in the number of primary school teachers
across regions to capture the intensity of reform, while Gunes (2015) uses the variation in the number of primary
school classrooms across provinces.
16
To be more specific, consider two individuals who were born in the same region in 1987 and 1988 respectively.
Person A, born in 1987, is matched with the 1998 value of the reform-intensity measure in his region of birth,
while person B, born in 1988, is matched with the respective 1999 value.
14
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where Educijt is a binary variable indicating whether the individual i has at least eight years of
schooling and α j represents region-of-birth fixed effects that control for time-invariant regionspecific unobserved factors affecting schooling. We include year-of-birth fixed effects, denoted
by γt , to account for changes in social policy and economic conditions. The compulsory
schooling law (CSL) indicator variable takes the value of 1 if the individual was born between
1987 and 1992 and it takes the value of zero if the individual was born between 1980 and 1985.
Classroom jτ denotes the ratio of the number of primary school classrooms (for grades 1-8) to

the number of children aged between 6 and 13 in the region of birth (hereafter referred to as
classroom-child ratio). We take the classroom-child ratio in the year in which the individual
enters middle school (i.e.,  = t + 11 ) to exploit variations in the reform's intensity across
treatment cohorts and regions. Since we do not know where the individual started and
completed primary education, the construction of the reform's intensity variable is based on the
assumption that primary education was completed in the region of birth.17

R j1996 denotes the gross primary school enrollment rate in the region of birth in 1996.18 We

interact the year-of-birth dummies with the gross primary school enrollment rate in the region
of birth in 1996. The rationale behind including these interaction terms is that the number of
new classrooms built in a region may be associated with the pre-reform enrollment rate in that
region because the government is likely to have allocated more resources to regions where the
pre-reform enrollment rate was low. X ijt is a vector of individual characteristics, including
ethnicity, religion, and gender. We also include a survey-year dummy for 2013, denoted by
S 2013 , to control for time effects.

In the first stage (equation 1), we endogenize education using exposure to the reform as an
instrument. In the second stage, we use the predicted values of education obtained from the first
stage regression to estimate the following second stage regression:
Yijt =  + α j + γt + Educijt +  1Classroom jτ +  2(R j1996 * γt ) + X ijt +  3 S 2013 + vijt

(2)

17

The reform's intensity is measured with an error if the region of birth is different from the region of education.
To alleviate this measurement error, we exclude in a robustness test individuals who did not live in the region
where they were born at the time of the survey.
18
The gross primary school enrollment rate is the ratio of the number of students enrolled in grades 1-8 to the
number of children aged between 6 and 13 in the region of birth.
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where Yijt is a binary variable indicating whether the individual has the intention to emigrate.
The identifying assumption requires that our instrument, which is the interaction between the
CSL dummy and the reform intensity in the region of birth when the individual turned 11,
affects the intention to emigrate only through its impact on education (i.e., the instrument is not
correlated with the structural error term, vijt , in equation 2). Standards errors are corrected for
clustering at the region-of-birth and treatment status.

1.5 Results
1.5.1 The effect of the compulsory schooling law on education

Table 1.1 reports the estimated effect of the compulsory schooling law (CSL) on the probability
of having at least eight years of schooling (i.e., the probability of completing at least primary
school). We use four specifications to estimate the first-stage regression. The number of
covariates steadily increases across columns in Table 1.1. In all specifications, the coefficient
of our instrument has the expected positive sign and statistically significant at the 1 percent
level.

Our preferred estimates derive from the fourth specification. They indicate that in the treatment
cohorts a larger classroom-child ratio induces more schooling: A one percentage point increase
in the classroom-child ratio increases the probability of completing at least eight years of
schooling by 9.3 percentage points. Given that the average classroom-child ratio at the national
level increased between 1996 and 2003 by 0.7 percentage points, this finding implies that the
CSL led to a 6.5 percentage point increase in the probability of having at least eight years of
schooling, which corresponds to a 10 percent increase as compared to the pre-reform mean
presented in Table 1.1. Since the first-stage F-statistic exceeds 10, we do not appear to face a
weak instruments problem.19 Moreover, we find that the probability of completing at least eight
years of schooling is 17 percentage points lower for females than for males and 10 percentage
points higher for people of other religions than for Sunni Muslims.

To support the credibility of our identification strategy, we run a control experiment in which

19

As a rule of thumb, in the case of a single endogenous regressor, the instrument is considered to be weak if the
first-stage F-statistic is less than 10 (Staiger and Stock, 1997).
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Table 1.1 Effect of the compulsory schooling law on education
(1)
10.36***
(1.97)

(2)
9.67***
(1.73)
-0.17***
(0.03)

(3)
9.41***
(1.72)
-0.17***
(0.03)
-0.07
(0.05)
-0.05
(0.05)

(4)
9.31***
(1.77)
-0.17***
(0.03)
-0.07
(0.05)
-0.06
(0.05)
0.01
(0.05)
0.10*
(0.06)

F-statistic

27.76

31.39

29.81

27.77

Mean of the dependent variable
Mean of the classroom-child ratio

0.77
0.03

0.77
0.03

0.77
0.03

0.77
0.03

N

1,404

1,404

1,404

1,404

CSL* Classroom-child ratio
Female
Kurdish
Other Ethnicity
Alevi Muslim
Other Religion

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. The dependent variable
is a binary variable indicating whether the individual has at least eight years of schooling. The compulsory
schooling law (CSL) indicator variable takes the value of 1 if the individual born between 1987 and 1992 and it
takes the value of zero if the individual born between 1980 and 1985. Classroom-child ratio is obtained by dividing
the number of primary school classrooms (for grades 1-8) by the number of children aged between 6 and 13 in the
region of birth at the time when the individual turned 11. The reference categories for ethnic origin and religion
are Turkish and Sunni Muslim, respectively. All the regressions control for year-of-birth fixed effects, region-ofbirth fixed effects, Classroom-child ratio, interactions between the year-of-birth dummies and the gross primary
school enrollment rate in the region of birth in 1996 as well as the survey year dummy. The F-statistic is associated
with the hypothesis that the coefficient of the instrument (the interaction between CSL dummy and Classroomchild ratio). Standard errors reported in the parenthesis are corrected for clustering at the region-of-birth and
treatment status.

the CSL dummy in equation 1 captures a placebo treatment. In this experiment, individuals
born between 1980 and 1985 are assigned to the treatment group, while those born between
1975 and 1979 constitute the control group; neither the treatment nor the control group was thus
exposed to the reform. The rationale behind comparing successive cohorts who were not
exposed to the reform is to provide supportive evidence that in the absence of reforms any
increase in educational attainment would not have been systematically different across regions.
If the educational outcomes were increasing faster in regions in which the government devoted
more resources prior to the reform, then we would find a positive and statistically significant
coefficient for our instrument in the placebo experiment. The upper panel of Table 1.2 reports
the baseline estimates presented in column 4 of Table 1.1. The results of the control experiment
reported in the lower panel of Table 1.2 indicate that the estimated coefficient of the instrument
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Table 1.2 Effect of the compulsory schooling law on education in the control experiment
Panel A: Baseline Estimates
Treatment: born 1987-92
Control: born 1980-85
N=1407
CSL* Classroom-child ratio

9.31***
(1.77)

Panel B: Estimates from Control Experiment:
False Treatment: born 1980-85
Control: born 1975-79
N=1278
CSL* Classroom-child ratio

0.14
(2.55)

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. Panel A shows the
estimated coefficient of the instrument (the interaction between CSL dummy and Classroom-child ratio) from the
baseline specification presented in column 4 of Table 1.1. The first-stage regression specification in panel B differs
from that in panel A in only one respect: in the latter, the compulsory schooling law (CSL) indicator variable takes
the value of 1 if the individual born between 1980 and 1985 and it takes the value of zero if the individual born
between 1975 and 1979. Standards errors reported in the parenthesis are corrected for clustering at the region-ofbirth and treatment status.

is statistically insignificant, suggesting that our results are not driven by the presence of a preexisting differential trend in educational attainment across regions.

We also changed the specification of the first stage regression (equation 1) by replacing the
interaction between the CSL dummy and the intensity of the reform with twelve different
interactions that are obtained by using the twelve year-of-birth dummies instead of the CSL
dummy. Figure 1.5 plots the estimated coefficients of these interaction terms (i.e., each point
on the solid line shows the coefficient of the interaction between the intensity of the reform and
the corresponding year-of-birth dummy). The dashed lines represent 95 percent confidence
intervals. Figure 1.5 indicates that the confidence intervals contain zero for each birth cohort
in the control group, justifying the proposition that the control group is not affected by the
reform. Moreover, the coefficients of the interaction terms become larger across treatment
cohorts and they are jointly significant at the 1 percent significance level.
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Figure 1.5 Coefficients of the interactions between year-of-birth dummies and reform
intensity

Given that the coefficients of the interactions terms presented in Figure 1.5 are statistically
insignificant for the control group, we check whether the first-stage results are robust to
replacing the CSL dummy in equation 1 with year-of-birth dummies for the treatment group.
The resulting specification (equation 3) allows us to estimate the effect of the reform on each
treatment cohort separately and to use the interactions between year-of-birth dummies and
reform intensity as instruments for education.
1992

Educijt =  + α j + γt + +   k (Yearik*Classroom jτ ) + β 2 Classroom jτ + β3(R j1996 * γt )
1987

+ δX ijt + S 2013 + ε ijt

(3)

where Yearik are the year-of-birth dummies for the treatment cohorts. Yearik takes the value of
1 if the individual i was born in year k and zero otherwise. The resulting F-statistic associated
with the instruments remains larger than 10.

Following Duflo (2001), we examine the effect of the reform on various levels of education.
For each level of education, we run separate regressions in which the dependent variable takes
the value of one if the individual completed at least "s" levels of education and zero otherwise.
The indicator "s" refers to the following four levels of education: elementary education, middle
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school education, high school education, and college education.20 Each point on the solid line
in Figure 1.6 represents the estimated coefficient of the instrument for the respective highest
level of education. The dashed lines are 95 percent confidence intervals. Figure 1.6 shows that
the education reform has the largest impact on the probability of completing middle school. It
appears to have little or no effect on the other levels of education, suggesting that the reform
raised educational attainment in Turkey mainly through increasing middle school completion.

1.5.1 The effect of the compulsory schooling law on emigration intentions

The first panel of Table 1.3 shows the ordinary least squares (OLS) estimates of the effect of
education on emigration intentions. Estimations are carried out through four specifications.
Each specification adds more controls to the set of explanatory variables. Treating education as
exogenous, we find that having at least eight years of schooling is associated with a higher
probability of reporting an intention to emigrate. The instrumental variables (IV) estimates
reported in the third panel of Table 1.3 suggest that primary school completion has a positive
and statistically significant impact on the propensity to report emigration intentions. An
additional year of schooling increases the probability of reporting emigration intentions by
about 24 percentage points.21 The Wooldridge exogeneity test-statistic is statistically
significant, implying that OLS produces inconsistent estimates (Wooldridge, 1995).

Consistent with the IV results, the reduced-form estimates presented in the second panel of
Table 1.3 indicate that the effect of our instrument on the probability of reporting emigration
intentions is positive and statistically significant at the 1 percent level, suggesting that an
increase in schooling induced by the education reform increases the probability of reporting
The reference categories for the educational attainments “s” are as follows: illiterate (i.e. those who cannot write
and read), less than elementary education (i.e., less than 5 years of schooling), elementary education (i.e., 5 years
of schooling), middle school diploma (i.e., 8 years of schooling), high school diploma, and college education.
21
There are several possible explanations for why the IV estimate exceeds the OLS estimate. First, unobserved
factors that have (i) a negative effect on the intention to migrate and are (ii) positively correlated with education
would result in a downward bias in the OLS estimate. The literature on the relationship between subjective wellbeing and the intention to migrate indicates, for example, that people who are satisfied with their life are less
likely to consider emigration (Otrachshenko and Popova, 2014; Graham and Markovitz, 2011; Chindarkar, 2014;
Cai et al., 2014), and several studies suggest a positive and statistically significant association between education
and self-reported life satisfaction (e.g., Blanchflower and Oswald, 2004; Easterlin, 2001; Ferrer-i-Carbonell, 2005;
Graham and Pettinato, 2002). Second, classical measurement error in schooling exerts a downward bias on the
OLS estimate. Third, in the presence of heterogenous treatment effects, the IV estimator may identify the average
effect of education for the subpopulation of individuals who changed their educational attainment because of the
reform i.e., the IV estimate may well capture the average effect of the additional three years of schooling among
those who would not have completed these extra three years of schooling in the absence of the reform. The effect
of primary school completion on the probability of reporting emigration intentions is likely to be larger for this
subpopulation at the lower end of the education distribution than for the entire population.
20
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Figure 1.6 Coefficients of the interactions between CSL dummy and reform intensity

emigration intentions. The IV results also show that members of ethnic and religious minority
groups and females are more likely to express an intention to emigrate, perhaps because
members of minority groups are in general less satisfied with their life and this possibly also
applies to women who are marginalized in Turkish society.22

We conduct several robustness tests to buttress the validity and strength of the IV estimate of
the effect of education on the probability of reporting emigration intentions. Table 1.4 shows
the results of the robustness tests. Column A replicates the baseline estimates presented in
column 4 of Table 1.3. The baseline specification excludes the 1986 cohort because we argue
that it is unclear which members of that cohort were actually exposed to the reform. Including
the 1986 cohort and assigning the CSL dummy for this cohort either the value of 0.3 (column
B) or 0.5 (column C) does not alter our main findings. In a second step, we use the alternative
specification of the first-stage regression given by equation 4. This specification allows us to
employ interactions between the intensity of reform and six treatment cohort dummies as
instruments for education. The results reported in column D reveals that the estimated
coefficient of primary school completion on the intention to migrate remains positive and
statistically significant at the 1 percent level when we change the specification of the first-stage

22

Among 145 countries, Turkey is stuck at rank 130 in the 2015 WEF Global Gender Gap Report.
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Table 1.3 Effect of education on the intention to emigrate
(1)

(2)

(3)

(4)

0.07**
(0.03)

0.06*
(0.03)

0.06**
(0.03)

0.06**
(0.03)

6.66***
(2.35)

6.67***
(2.35)

6.87***
(2.35)

6.84***
(2.32)

0.64***
(0.21)

0.68***
(0.22)
0.09*
(0.05)

0.73***
(0.23)
0.10*
(0.05)
0.11***
(0.04)
0.13*
(0.08)

0.73***
(0.24)
0.10*
(0.05)
0.11***
(0.04)
0.12
(0.08)
0.15***
(0.05)
-0.07
(0.08)

Wooldridge test statistic

6.34**

6.30**

6.84**

6.99**

N

1,404

1,404

1,404

1,404

Panel A: OLS estimates
Education

Panel B: Reduced form estimates
CSL* Classroom-child ratio
Panel C: IV estimates
Education
Female
Kurdish
Other Ethnicity
Alevi Muslim
Other Religion

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. The dependent variable
is a binary variable indicating whether the individual has the intention to emigrate. The estimations are carried out
through four specifications. Column (1) does not include any controls. Column (2) control for gender. Column
(3) and Column (4) add ethnic origin and religion, respectively to the set of explanatory variables. Education is a
binary variable indicating whether the individual has at least eight years of schooling. The compulsory schooling
law (CSL) dummy variable takes the value of 1 if the individual born between 1987 and 1992 and it takes the value
of zero if the individual born between 1980 and 1985. Classroom-child ratio is obtained by dividing the number
of primary school classrooms (for grades 1-8) by the number of children aged between 6 and 13 in the region of
birth at the time when the individual turned 11. The reference categories for ethnic origin and religion are Turkish
and Sunni Muslim, respectively. All the regressions control for year-of-birth fixed effects, region-of-birth fixed
effects, Classroom-child ratio, interactions between the year-of-birth dummies and the gross primary school
enrollment rate in the region of birth in 1996 as well as the survey year dummy. Standard errors reported in the
parenthesis are corrected for clustering at the region-of-birth and treatment status.

regression. We then go on to restrict our sample to individuals who lived in their region of birth
at the time of the survey because those individuals are more likely to have completed their
primary school education in their birth region, implying that in this subsample the reform
intensity variable is less likely to be measured with error. The results reported in column E
indicate that the lack of information about the respondents’ migration history is not likely to
have caused a severe bias. The estimated coefficient of education does not change much and
remains statistically significant at the 5 percent level when we exclude those who, at the time
of the survey, did not live in their region of birth. Finally, we cluster standard errors at the
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region-of-birth level (column F) and at the region-of-birth * year-of-birth level (column G). The
estimates indicate that the effect of education on the intention to emigrate remains statistically
significant at conventional levels.

1.5.2 Channels through which education could affect emigration intentions

We explore several potential mechanisms that may explain why the intention to emigrate is
influenced by the level of education. The literature on the determinants of emigration intentions
reveals that not only objective measures, such as income and employment status, are important
drivers of emigration intentions, but also survey-elicited subjective measures of well-being. A
number of studies find, for example, a negative correlation between life satisfaction and the
intention to migrate (Cai, et al., 2014; Chindarkar, 2014; Graham and Pettinato, 2002; Hiskey
et al., 2014; Otrachshenko and Popova, 2014)

Our data allow us to investigate whether satisfaction (or rather dissatisfaction) in economics
affairs, health, and politics are likely to link education with emigration intentions. Economic
studies of migration behavior have traditionally focused on financial motives, in particular on
differences in expected earnings between the country of origin and the country of destination.
We capture this economic dimension by using the variable financial satisfaction that we
gleaned from the KONDA barometer survey as expounded in Section 1.3. If education
engenders dissatisfaction with the financial situation in the country of origin, perhaps because
individuals with a good education expect to be much better able to cash in on their education
abroad, this dissatisfaction may well give rise to an intention to emigrate, thereby establishing
the sought-after link between education and emigration intention. Our study is indeed the first
one that investigates the causal effect of education on financial satisfaction.

A similar argument can be made for a link between education, health, and emigration intentions.
Many studies have attempted to establish a causal relationship between education and measures
of actual health outcomes by exploiting various instances of increases in compulsory schooling.
Most studies find that education is causally linked to health, but not all.23 Another strand of
literature points to the importance of health status in shaping emigration intentions (Ivlevs
2015). Van Dalen (2013), for example, finds that self-rated health is positively associated with
the propensity to emigrate from the Netherlands. We explore this mechanism in our Turkish
23

Cutler and Lleras-Muney (2012) provide a review of the literature.
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Table 1.4 Robustness checks- IV estimates of the effect of education on the intention to emigrate

Education
Female
Alevi
Other religion
Kurdish
Other ethnicity

N

A

B

C

D

E

F

G

0.73***
(0.24)
0.10*
(0.05)
0.15***
(0.05)
-0.07
(0.08)
0.11***
(0.04)
0.12
(0.08)

0.76***
(0.26)
0.10*
(0.06)
0.11**
(0.05)
-0.01
(0.08)
0.09**
(0.04)
0.10
(0.08)

0.73***
(0.25)
0.10*
(0.06)
0.12**
(0.05)
-0.01
(0.08)
0.09**
(0.04)
0.10
(0.08)

0.80***
(0.20)
0.11**
(0.05)
0.15***
(0.05)
-0.08
(0.08)
0.11***
(0.04)
0.13*
(0.08)

0.79**
(0.35)
0.09
(0.07)
0.08
(0.05)
-0.08
(0.10)
0.05
(0.06)
0.10
(0.09)

0.73*
(0.40)
0.10
(0.08)
0.15**
(0.07)
-0.07
(0.09)
0.11*
(0.06)
0.12*
(0.07)

0.73**
(0.30)
0.10
(0.06)
0.15***
(0.06)
-0.07
(0.08)
0.11**
(0.04)
0.12
(0.10)

1404

1,540

1,540

1404

1,000

1,404

1,404

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. The dependent variable is a binary variable indicating whether the individual has the
intention to emigrate. Column A shows the baseline estimates presented in column 4 of Table 1.3. Column B and Column C include the 1986 cohort. Column D uses the first-stage
specification presented in equation 3. Column E restricts the sample to individuals who lived in their region of birth at the time of the survey. Standard errors reported in parentheses
are clustered at the region-of-birth and treatment status level in Columns A-E, at the region-of-birth level in Column F, and at the region-of-birth and year-of-birth level in Colum
G. Education is a binary variable indicating whether the individual has at least eight years of schooling. The reference categories for ethnic origin and religion are Turkish and
Sunni Muslim, respectively. All the regressions control for year-of-birth fixed effects, region-of-birth fixed effects, Classroom-child ratio, interactions between the year-of-birth
dummies and the gross primary school enrollment rate in the region of birth in 1996 as well as the survey year dummy.
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context linking education to migration intentions via health status. The health status is captured
by the binary variable health satisfaction, which is described in Section 1.3. Apart from our
intention to identify potential links between education and migration intentions, this exercise
also contributes to the literature on the causal effect of education on health outcomes in Turkey.

The last mechanism that we investigate presumes that in many settings education is related to
dissatisfaction with the political situation which, in turn, may constitute a contributing factor to
a person’s consideration of emigration. The influence of political institutions on emigration has
been analyzed before. Epstein et al. (1999), for example, show how exclusive institutions of
political rent-seeking may give rise to an unravelling exodus of possibly the most productive
people. Dustmann and Okatenko (2014) use data from the Gallup World Poll and find that
satisfaction with local amenities and confidence in the home country's institutions are important
predictors of migration intentions. Hiskey, et al. (2014) use survey data from 22 Latin American
countries and also find strong evidence that both the quality of the democratic system and its
ability to fulfill basic governance responsibilities influence emigration behavior. We investigate
whether the nexus between education and political dissatisfaction may constitute a possible
mechanism linking education to the intention to migrate. Disenchantment with the political
situation in Turkey in the years 2013-2014 is measured with our variable political
dissatisfaction.

Table 1.5 presents the proportion of respondents expressing financial satisfaction, health
satisfaction, and political dissatisfaction. Respondents who expressed an intention to migrate,
on average, report lower levels of health and financial satisfaction than respondents who have
no emigration intentions, and the proportion of respondents who are dissatisfied with the
political situation is higher among the respondents who expressed an intention to migrate than
among those who did not. These descriptive statistics provide supportive evidence for the
hypothesis that discontent encourages the intention to migrate.

We estimate the effect of education on financial satisfaction, health satisfaction, and political
dissatisfaction. The IV results presented in columns 1 and 2 of Table 1.6 indicate that education
does not have a statistically significant impact on how people are satisfied with their health and
financial status, suggesting that the effect of education on emigration intentions does not operate
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Table 1.5 Mean values of variables by emigration intention status

Education
Health satisfaction
Financial satisfaction
Financial comfort
Political dissatisfaction
Female
Sunni Muslim
Alevi Muslim
Other Religion
Turkish
Kurdish
Other Ethnicity
N

Emigration
intention=0
0.744
0.918
0.781
0.759
0.514
0.506
0.952
0.026
0.022
0.793
0.164
0.043

Emigration
intention=1
0.832
0.890
0.626
0.729
0.684
0.459
0.927
0.051
0.022
0.773
0.173
0.054

994

410

t-statistics
-3.545
1.674
6.081
1.146
-5.888
1.619
1.852
-2.377
0.021
0.815
-0.420
-0.843

Notes: The description of variables is provided in Section 1.3. Column 2 and Column 3 present the mean values
of variables among the respondents who expressed an intention to migrate and among those who did not,
respectively. The last column presents t-statistics for two-tailed tests on the difference in mean values of the two
samples.

through health and financial satisfaction.24 To check the robustness of our result indicating that
the impact of education on emigration intentions is unlikely to work through financial
discontent, we also estimate the effect of education on “financial comfort”, which is a binary
variable based on the survey question asked respondents whether they were able to make ends
meet with their income last month. The results reported in column 3 of Table 1.6 indicate that
education has no impact on the probability of being financially comfortable. Education is thus
unlikely to affect emigration intentions through its impact on pecuniary aspects of a person’s
well-being.

The IV results reported in column 4 of Table 1.6 show however clearly that education has a
positive and statistically significant impact on discontentment with the political situation. An
additional year of schooling increases the probability of being dissatisfied with the political
situation by about 26 percentage points, providing evidence that education is likely to affect
emigration intentions through its impact on dissatisfaction with the political situation.

24

Cesur et al. (2014) exploit the 1997 education reform in Turkey to examine the causal effect of education on
several health outcomes. They also find that education has no effect on self-reported health.
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Table 1.6 Effect of education on health satisfaction, financial satisfaction, financial comfort,
and political dissatisfaction
Health
satisfaction

Financial
satisfaction

Financial
comfort

Political
dissatisfaction

0.06**
(0.02)

0.04
(0.03)

0.04
(0.03)

0.14***
(0.04)

-2.31
(2.29)

-2.80
(2.41)

0.20
(3.00)

7.11***
(2.44)

-0.24
(0.27)
-0.05
(0.05)
-0.11**
(0.05)
-0.07*
(0.04)
-0.03
(0.05)
0.06
(0.07)

-0.29
(0.26)
-0.02
(0.05)
-0.05
(0.05)
-0.09
(0.06)
-0.11**
(0.05)
-0.20**
(0.09)

0.02
(0.31)
0.00
(0.07)
0.00
(0.06)
-0.13
(0.08)
0.04
(0.05)
-0.08
(0.06)

0.78**
(0.32)
0.09*
(0.06)
0.28***
(0.07)
-0.00
(0.10)
-0.07
(0.05)
-0.11
(0.07)

Wooldridge test statistic

1.69

1.83

0.00

5.40**

Mean of the dependent variable

0.91

0.73

0.75

0.56

N

1,405

1,405

1,393

1,396

OLS estimates
Education

Reduced form estimates
CSL* Classroom-child ratio
IV estimates
Education
Female
Kurdish
Other Ethnicity
Alevi Muslim
Other Religion

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. The dependent variable
is Health satisfaction in column (1), Financial satisfaction in column (2), Financial comfort in column (3), and
Political dissatisfaction in column (4). The description of dependent variables is provided in Section 1.3. Education
is a binary variable indicating whether the individual has at least eight years of schooling. The compulsory
schooling law (CSL) dummy variable takes the value of 1 if the individual born between 1987 and 1992 and it
takes the value of zero if the individual born between 1980 and 1985. Classroom-child ratio is obtained by dividing
the number of primary school classrooms (for grades 1-8) by the number of children aged between 6 and 13 in the
region of birth at the time when the individual turned 11. The reference categories for ethnic origin and religion
are Turkish and Sunni Muslim, respectively. All the regressions control for year-of-birth fixed effects, region-ofbirth fixed effects, Classroom-child ratio, interactions between the year-of-birth dummies and the gross primary
school enrollment rate in the region of birth in 1996 as well as the survey year dummy. Standard errors reported
in the parenthesis are corrected for clustering at the region-of-birth and treatment status.

1.6 Conclusion

In the economics of migration literature, it is commonly claimed that migrants are favorably
self-selected, i.e. on average better educated, than otherwise similar people who do not migrate

32

(e.g. Chiswick, 1999). Even though the empirical evidence has shown that the invoked ceteris
paribus clause is indeed of great importance (e.g. McKenzie and Rapoport, 2010), the basic
proposition of migrants being positively self-selected remains unchallenged. Much less clear is
whether the proposed correlation between education and migration reflects a causal relationship
or whether migration is driven by some other, perhaps unobserved, characteristics that also
drive education.

In this paper, we capitalize on a natural experiment in Turkey to investigate the causal effect of
education on the intention to migrate. In 1997, compulsory school attendance was increased in
Turkey from five to eight years. Students who had not yet completed the fifth grade in summer
1997 were required to stay in school until the end of the eighth grade while academically more
advanced students were exempt from the mandate. To meet this dramatic rise in the primary
school enrollment, government made a substantial investment in school infrastructure. Taking
advantage of the fact that the reform-induced increase in the number of primary school
classrooms differ across the regions of Turkey, we measure the reform’s intensity as the ratio
of the number of primary school classrooms to the number of primary school-aged children in
the region of birth at age 11 and exploit variation in the reform’s intensity across regions and
cohorts to construct an instrumental variable for education.

Our instrumental variable estimates indicate that education indeed has a causal influence on
emigration intentions. An additional year of schooling increases the probability of expressing
the intention to emigrate from Turkey by about 24 percentage points. We also investigate
mechanisms that are likely to translate education into emigration intentions: satisfaction with
financial circumstances, health status, and the political situation in Turkey. We find that
satisfaction with financial circumstances and health status are not causally related to education.
Satisfaction, or rather dissatisfaction, with the political situation, however, turns out to be
causally related to education. This result provides some evidence supporting the proposition
that the mechanism linking education to the intention to emigrate may well be that education
evokes a more critical appreciation of the political situation encountered in the source country
which then translates into emigration desire.
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Appendix
Table 1.7 Mean values of variables by treatment status
Education
Emigration intention
Female
Sunni Muslim
Alevi Muslim
Other Religion
Turkish
Kurdish
Other Ethnicity
N

All
0.770
0.292
0.492
0.944
0.033
0.022
0.787
0.167
0.046
1404

Control
0.646
0.236
0.519
0.947
0.030
0.023
0.804
0.151
0.046
703

Treatment
0.894
0.348
0.465
0.942
0.037
0.021
0.770
0.183
0.047
701

Notes: The description of variables is provided in Section 1.3. Individuals born between 1980 and 1985 constitute
the control group while those born between 1987 and 1992 constitute the treatment group.
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Education increases patience: Evidence from a change in a compulsory
schooling law
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2.1 Introduction

Time preferences are central to individual decision-making behavior such as saving, borrowing,
and investment. In traditional economic models, preferences are assumed to be given (Stigler
and Becker, 1977). But beginning in the 1990s, economic theories of endogenous preference
formation began to proliferate (Hansson and Stuart, 1990; Rogers, 1994; Rubin and Ii, 1979;
Ursprung, 1988). Empirical evidence is, however, still scarce.

This paper contributes to our knowledge on the formation of time preferences by investigating
the causal role of formal education. There are several reasons to expect that schooling affects
time preferences. First, schooling might improve the ability to imagine the future. As Becker
and Mulligan (1997) write: “Schooling can communicate images of the situations and
difficulties of adult life, which are the future of childhood and adolescence. In addition, through
repeated practice at problem solving, schooling helps children learn the art of scenario
simulation. Thus educated people should be more productive at reducing the remoteness of
future pleasures”. Second, education might influence time preferences by improving cognitive
abilities. Numerous studies show that cognitive abilities are associated with a greater
willingness to delay immediate rewards (Benjamin et al., 2013; Burks et al., 2009; Dohmen et
al., 2010; Frederick, 2005; Shamosh et al., 2008), and recent evidence indicates that schooling
enhances cognitive abilities (Carlsson et al., 2015; Dahmann, 2017; Falch and Sandgren
Massih, 2011). Finally, schooling might influence time preferences by increasing earnings. A
high income might reduce budgetary concerns and can make it easier for an individual to divert
his or her attention to the future (Becker and Mulligan, 1997; Fisher, 1930; Mullainathan and
Shafir, 2013).25

Despite the many reasons to expect that education affects time preferences, a causal relationship
is difficult to establish empirically. The most prominent concern is reverse causality - that is,
patience at younger ages affects educational achievement - which will bias regression

In his seminal work, Fisher (1930) conjecture that “a small income, other things being equal, tends to produce a
high rate of impatience, partly from the thought that provision for the present is necessary both for the present
itself and for the future as well, and partly from the lack of foresight and self-control” (p.72). Becker and
Mulligan’s (1997) model on patience formation predicts that wealth causes patience: if consumers can invest in
“being more patient”, the rich will have the greatest incentive to [invest], as they have both a low marginal utility
of wealth (the cost of investing in time preference) and high future utilities (the returns to investing in time
preference).” (p. 745). Mullainathan and Shafir (2013, p. 4) argue that scarcity, defined as “having less than you
feel you need” impedes cognitive functioning, which in turn may favor behavioral mistakes and myopic behavior.
25
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coefficients. A further concern is unobservable heterogeneity. Any correlation between
education and time preferences might be a result of omitted variables such as individual ability
and household characteristics, that commonly affect educational attainment and an individual’s
time preferences.

This paper exploits a change in the Turkish compulsory schooling law to identify a causal effect
of schooling on patience. In 1997, the Turkish government raised mandatory formal schooling
from 5 to 8 years for all children who had not yet completed the fifth grade in summer 1997.
To accommodate the expected increase in enrollment, additional schools and classrooms were
built, new primary school teachers were recruited, and transportation was made available to
children with remote domiciles. During 1996 and 2004, more than 55,000 primary school
classrooms were constructed - an average of 7 classrooms per 1000 primary school-aged
children. Enrollment rates at the primary school level rose rapidly from 82 in 1997 to 96 percent
in 2000.

The empirical analysis is based on a unique and nationally representative data set which
contains survey-based information on time preferences of 1278 individuals in Turkey born
between 1979 and 1994. Time preferences are measured by i) revealed preferences elicited by
a widely-used inter-temporal choice task (Frederick et al., 2002), and ii) the respondents’ selfassessments of their patience. To estimate the causal effect of education on the two outcome
measures, I use the instrumental variables methodology. I follow the approach by Gevrek et al.
(2017) who exploit the same reform to estimate the effect of education on emigration intentions,
and use an individual’s exposure to the reform as instrument for education. The exposure of an
individual to the reform is determined both by his age in 1997 and by the number of classrooms
in his region of birth when he or she turned 11. Similar strategies were used to estimate the
effect of education on earnings (Duflo, 2001), fertility outcomes (Dinçer et al., 2014; Osili and
Long, 2008), and child health (Chou, et al., 2010; Gunes, 2015).

The results show that education causes people to make more patient inter-temporal choices but
does not induce them to report being more patient. A quality check of the two measures shows
that the inter-temporal choice task measure has a much better predictive power over real
outcomes such as income and the ability to make ends meet, which are known to be associated
with a person’s true time preference and the ability to delay immediate gratifications. I therefore
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interpret the identified effect of education on inter-temporal choices as evidence that education
has a causal positive effect on patience.

To better understand the mechanism underlying the identified relationship between education
and patient inter-temporal choices, I estimate the effect of education on two indicators of
financial well-being: household income and making ends meet. I find that neither of the
financial well-being indicators is causally related to education. This finding provides evidence
that the identified increase in patient inter-temporal choices cannot result from a change in
financial well-being which derives from extended education.

This paper is the first that uses a policy change to isolate the effect of education on time
preferences. To date, two papers have attempted to establish causality between education and
time preferences. Bauer and Chytilová (2010) use variation in the availability of schools across
10 Ugandan villages to instrument education and find a negative impact of education on the
villagers’ discount rates. The authors acknowledge, however, that their estimates might be
biased because the instrument, the number of schools in a village area per one thousand
inhabitants, is likely to be correlated with village specific unobserved factors (e.g., demand for
education or access to health) that affect the villagers’ time preferences. 26 Perez-Arce (2017)
isolates the causal effect of education by exploiting a random assignment to a public university
in Mexico and finds that students who had to wait one year before enrolling make more patient
inter-temporal choices than those who entered the university immediately. As acknowledged
by the author, one particular concern with this identification strategy is that the randomization
does not only affect the amount of accumulated human capital but also the activities students
engaged in after being delayed (such as working). These activities may also have affected the
students’ inter-temporal choices.

The remainder of this paper is organized as follows. Section 2.2 provides background
information on the 1997 education reform in Turkey. Section 2.3 describes the survey data.
Section 2.4 introduces the empirical strategy. Section 2.5 presents the results. Section 2.6
concludes.

26

In an alternative specification, the authors instrument education by the number of school-age years that overlap
with the era of Idi Amin and show that the effect of education on time preferences is robust to village fixed effects.
As the authors acknowledge, however, this instrument also is potentially invalid as exposure to political instability
during childhood might affect time preferences through a channel other than schooling.
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2.2 The 1997 education reform in Turkey

In August 1997, the Turkish government increased compulsory schooling from five to eight
years which required all children between 6 and 13 years to attend elementary school for five
years and middle school for three years.27 Exposed to the reform were all children who had not
yet completed the fifth grade in 1997. To accommodate the expected increase in enrollment,
the government constructed new schools and classrooms, recruited teachers, and provided
transportation for children living in rural areas. During 1996 and 2004, 56,374 new classrooms
were constructed at the primary school level (grades 1-8) which represents a 17 percent increase
in the number of primary school classrooms from 1996 and 7 new classrooms per 1000 children
aged 6-13 (Turkish Statistical Institute, 2006).

The reform primarily targeted children who would otherwise not enroll in middle school.
Regions with relatively low pre-reform enrollment rates experienced therefore a greater
expansion in the number of classrooms. My calculations suggest that across the 20 sub-regions
of Turkey28, the Spearman rank correlation between gross enrollment rate in grades 6-8 in 1996
and the change in the number of primary school classrooms per child between 1996 and 2004
amounts to -0.707 with a p-value of 0.001.29 Despite the very substantial efforts in expanding
primary school access, the reform did not initiate any significant changes in education quality.
The curriculum remained basically unaltered (Dulger, 2004; Güneş, 2015) .

The reform led to an immediate increase in enrollment: the gross enrollment rate in grades 6-8
increased rapidly from 65 percent in 1997 to 93 percent in 2000 (see Figure 2.1). The increase
in the gross enrollment rate was much faster in regions with low pre-reform gross enrollment
rates, i.e., regions that experienced a higher expansion in infrastructure, and regional gaps in
enrollment decreased during this period.

27

The Basic Education Law No: 4306.
The Nomenclature of Territorial Units for Statistics divides Turkey in 26 statistical sub-regions. To obtain a
minimum of 50 observations per sub-region, I adopt the same classification as Gevrek et al. (2017): I merge 6
small sub-regions with a neighboring larger sub-region. The 20 sub-regions are Istanbul, West Marmara, Izmir,
Aydin, Manisa, East Marmara, Ankara, Konya, Antalya, Adana, Hatay, Central Anatolia, Zonguldak and
Kastamonu, Samsun, East Black Sea, Northeast Anatolia, Malatya, Van, Gaziantep, Sanliurfa and Mardin.
29
The gross enrollment rate in grades 6-8 is defined as the number of students enrolled in grades 6-8 divided by
the population of children aged 11-13.
28
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Figure 2.1 Gross enrollment rate in grades 6-8

2.3 Data
The main data used in this paper comes from the KONDA Barometer survey of April 2015.
KONDA, one of the largest research and consultancy firm in Turkey, regularly surveys
representative population samples about social and economic matters.30 Each survey includes a
standard set of core questions on age, gender, highest school degree, province of birth, current
province of residence, ethnic origin, religion, employment status and financial status.31 To study
the effect of education on patience, I arranged for including in the regular questionnaire two
additional survey items that were designed to measure the respondents’ time preferences.

The first item included the well-known choice task (Frederick et al., 2002). In this task,
respondents face five hypothetical scenarios (see Table 2.7 in the Appendix for the actual choice
sheet). In each scenario, the respondents were asked to indicate their preference between a
smaller payment today and a larger payment to be received in one year. The delayed payment
was a fixed amount of 200 TRY for each choice, and the amount of the earlier smaller payment
decreased step by step (190 TRY, 180 TRY, 160 TRY, 130 TRY and 90 TRY, respectively).32

30

KONDA Barometer surveys have been used extensively in empirical research, e.g., Cesur and Mocan (2013),
Gevrek et al. (2017).
31
Respondents are interviewed face-to-face in their homes.
32
At the time of survey, 200 TRY was equivalent to roughly 70 USD and to 15 percent of the monthly equivalized
household disposable income in Turkey in 2015 (TUIK 2015).
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Based on the number of choices in which a respondent waits for a larger delayed payment
instead of taking the smaller amount today, I constructed a measure of patience that ranges
between 0 (never postponed) and 5 (always postponed). A decision to postpone indicates a
patient choice; a high number of postponement decisions thus indicates a more patient person.33

One particular concern about this elicitation method is that it makes use of hypothetical rewards.
It can be argued that in the absence of real monetary incentives respondents might not be
motivated to give thoughtful answers; as a result, the elicited preferences may not reveal the
respondent’s actual preferences. There are, however, two aspects that favor this approach: first,
using hypothetical rewards has the advantage to confront respondents with large monetary
rewards, which are generally not feasible when using real monetary incentives (Frederick, et
al., 2002). Second, studies that compare time preference measures elicited via hypothetical
questions and incentivized choices generally find no differences (e.g., Chuang and Schechter,
2015; Falk et al., 2016; Johnson and Bickel, 2002).34 Consistent with this evidence is the
correlation analysis that I report below. This analysis shows that my patience measure behaves
in the same way as measures used from studies providing real monetary rewards.

The second survey item is taken from the German Socio-Economic Panel (SOEP) and is based
on the respondents’ self-assessments regarding their patience in general. The exact wording of
the question is “Are you generally an impatient person, or someone who always shows great
patience?” The possible answers ranged from “very impatient” to “very patient”. I used the
respondents’ answers to construct a second measure of patience that ranges between 1 and 5,
where 1 denotes “very impatient” and 5 “very patient”.

My analysis focuses on respondents aged between 36 and 21 at the time of the survey. I assume
that students follow the law that regulates primary school enrollment and start primary school
by the calendar year of their 6th birthday.35 Respondents aged 21-28 (aged 3-10 in 1997) are
therefore considered to be exposed to the reform while respondents aged 29 and older (aged 11-

33

This time preference elicitation procedure also allows to infer the (bounds on the) discount rates. As the main
goal of this paper is to examine the causal impact of education on time preferences rather than the changes in the
magnitude of discount rates, the empirical analysis will be based on the number of patient choices. Bu note that
respondents who make more impatient choices will have higher discount rates.
34
Exceptions include Kirby and Maraković (1996) and Coller and Williams (1999). Both studies find lower
discount rates under hypothetical rewards than under real monetary incentives.
35
The law that regulates primary school enrollment stipulates that a child starts primary school if he or she is 72
months old at the end of the respective calendar year (Official Gazette of the Republic of Turkey, # 21308, 7
August 1992).
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18 in 1997) are exempt from it.36 I restrict my analysis to respondents who answered the intertemporal choice questions in a complete and consistent manner. That is, respondents who did
not provide an answer in at least one of the five choice situations and those who chose the
delayed payment when the earlier payment was high but switched to the earlier payment when
it was smaller are dropped from the analysis (sample selection issues are examined in Section
5.2). This leaves me with a sample of 1278 individuals, with 77 percent of the sample having
at least 8 years schooling (Table 2.8 in the Appendix presents the descriptive statistics of the
final sample).

Figure 2.2 and Figure 2.3 show the frequency distribution of answers to the intertemporal choice
questions and the general patience question, respectively. The distribution of the number of
postponement decisions suggests a high level of impatience in the sample: half of the
respondents always chose 200 TRY today, i.e., the most impatient option. This is consistent
with the level of impatience reported in other developing country studies (e.g., Chuang and
Schechter, 2015; Rubalcava et al., 2009). The distribution of the responses to the general
patience question yields a different picture, however: the proportion of respondents who rated
themselves as “very impatient” is 9 percent.

Table 2.1 provides information on how the two outcome measures are related with individual
characteristics and actual outcomes. The OLS estimation results reported in columns 1-5
suggest that patience as measured by the number of postponement decisions in the intertemporal choice task is significantly correlated with gender: the number of postponement
decisions is higher for females than males. Moreover, the number of patient choices is higher
among college graduates and increases with household income.37 Unemployed respondents and
respondents who cannot make ends meet make less patient inter-temporal choices than others.
These correlations are consistent with the findings of previous studies using incentivized

36

One should note, however, that the age requirement for enrollment is not strictly enforced. In particular, the
entry can be delayed for one year if parents believe their child lacks school readiness. For the 1986 cohort, this
implies that some members -especially those born in the last quarter- may be affected by the reform. I address this
issue in Section 1.5.3. In a robustness check, I show that excluding respondents belonging to 1986 cohort does not
alter the empirical results.
37
The KONDA surveys do not contain information on completed years of schooling but on the highest completed
level of schooling. I generate the variable on completed years of schooling based on the Turkish Demographic and
Health Surveys (TDHS), which include information on both completed degrees and completed years of schooling.
I take 0 years for illiterates, 2 years for literates with no degrees, 5 years for elementary school graduates, 8 years
for middle school graduates, 11 years for high school graduates, 15 years for college graduates, and 17 years for
postgraduates.
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Figure 2.3 Distribution of the respondents’ self-assessed patience

procedures, suggesting that the use of hypothetical rewards is not a major concern. 38 Also,
Sunnis and Alevis make less patient inter-temporal choices than Non-Muslims. Column 6-10
show the correlates of the patience measure derived from responses to the general patience
question. The level of self- reported patience is higher among females than males and increases
with age. Respondents with Turkish and Kurdish ethnicities report lower patience levels than
others. With the exception being unemployed, the responses to the general patience question do
not correlate with any of the actual outcome variables.

38

For similar correlations obtained from financially incentivized procedures see e.g., Bauer and Chytilová (2010),
Kirby and Maraković (1996), Tanaka et al. (2016), Vischer et al. (2013).
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Table 2.1 Correlations
# of pp
decisions
Female

# of pp
decisions

# of pp
decisions

# of pp
decisions

# of pp
decisions

0.309*** 0.376*** 0.355*** 0.301*** 0.335***
(0.087)
(0.077)
(0.092)
(0.090)
(0.090)
Age
0.005
0.011
0.005
0.002
0.004
(0.013)
(0.013)
(0.014)
(0.014)
(0.013)
Turkish
0.046
-0.081
-0.021
0.040
-0.058
(0.231)
(0.231)
(0.230)
(0.229)
(0.229)
Kurdish
0.081
0.027
0.066
0.071
0.003
(0.186)
(0.178)
(0.186)
(0.184)
(0.181)
Sunni
-0.798*** -0.696*** -0.693*** -0.793*** -0.786***
(0.225)
(0.226)
(0.230)
(0.214)
(0.227)
Alevi
-0.619** -0.582** -0.520* -0.605** -0.630**
(0.243)
(0.246)
(0.284)
(0.229)
(0.250)
Years of schooling
0.040**
(0.014)
Standardized household income
0.105*
(0.055)
Unemployed
-0.440**
(0.188)
Making ends meet
0.376**
(0.171)
Observations
1,273
1,273
1,216
1,270
1,266

Self-reported Self-reported
patience
patience

0.145
(0.086)
0.030***
(0.007)
-0.368***
(0.082)
-0.350**
(0.148)
-0.093
(0.166)
-0.202
(0.270)

0.178**
(0.081)
0.033***
(0.007)
-0.430***
(0.106)
-0.375**
(0.165)
-0.044
(0.180)
-0.184
(0.277)
0.019
(0.012)

Self-reported
patience

0.156*
(0.082)
0.030***
(0.006)
-0.364***
(0.080)
-0.393**
(0.140)
-0.042
(0.198)
-0.137
(0.285)

Self-reported Self-reported
patience
patience

0.136
(0.086)
0.029***
(0.007)
-0.371***
(0.079)
-0.357**
(0.149)
-0.091
(0.168)
-0.195
(0.268)

0.147
(0.085)
0.030***
(0.007)
-0.405***
(0.074)
-0.378**
(0.131)
-0.094
(0.165)
-0.216
(0.268)

-0.024
(0.046)
-0.212*
(0.117)

1,275

1,275

1,165

0.062
(0.098)
1,268

1,272

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. The reference categories for ethnic origin and religion are Other ethnic
origin and Other religious affiliation (Non-Muslim), respectively. Unemployed is a dummy variable that equals 1 if the respondent participates in the labor force
but is currently unemployed and 0 if otherwise. Making ends meet is a dummy variable that equals 1 if the respondent could make ends meet, and 0 if the respondent
had difficulties or had to borrow money. The sample consists of respondents aged between 36 and 21 at the time of the survey. The regression is estimated by OLS.
Standard errors reported in the parenthesis are corrected for clustering at the region-of-residence.
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As one can easily see, there are a few factors that correlate with both measures of patience:
being female and being unemployed. Furthermore, the number of postponement decisions
appears to have a better predictive power than the general patience question for outcomes such
as household income, making ends meet and being unemployed, which are known to be
associated with a person’s time preference and ability to delay gratifications. These two pieces
of evidence suggest that, although the two outcome measures are related in the sense that they
capture a common latent trait,39 they are different, and that the number of postponement
decisions provides a better measure of time preference than self-assessed patience. 40
Using information on the respondent’s region of birth and birth cohort, I matched the survey
data with educational data on the number of primary school classrooms per child by region and
cohort. I identified the region of birth by assigning each respondent’s birth province to one of
the 20 sub-regions of Turkey (see footnote 4). Cohort of birth was calculated based on the age
collected in the survey. Data on the number of primary school aged children was only available
for the years 1985, 1990, 2000, and 2007. For inter-census years, I imputed the number of
primary school aged children in each region assuming a linear trend.41

2.4 Empirical strategy
To estimate the causal impact of education on patience, I use the instrumental variables
methodology. I exploit the variation in the exposure to the compulsory schooling reform across
cohorts and across regions and use this variation as an instrument for education. The
identification rests on the assumption that exposure to the reform had no direct effect on
patience, other than through its effect on educational attainment. The first-stage model takes
the form

39

Consistent with a common latent trait, the correlation between the number of postponement decisions and selfreported levels of patience is positive and highly significant (coefficient=0.113, p-value<0.01). This association is
robust to including additional controls (see Visher et al., 2013 who also found a highly significant correlation
between the two measures)
40
It is, for example, quite likely, that respondents give answers based on a reference point that is particular to their
educational class, and responses to general patience question therefore capture the people’s relative patience to
rather than their actual patience. More specifically, a low-educated person will be unlikely to rate himself as very
impatient when comparing himself to those from his social network who are most likely to be low-educated and
impatient. Similarly, a high-educated person will be unlikely to rate himself as very patient when comparing
himself to his high-educated and patient peers.
41
National Education Statistics and Population Censuses are provided by the Turkish Statistical Institute.
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Educijt =  + α j + γt + δX ijt + β1(Youngi * Intensity jτ ) + β2 Intensity jτ + β3 (R j1996 * γt ) + εijt

(1)

where Educijt is a binary variable indicating whether the respondent i born in region j in year t
has at least eight years of schooling. α j are region-of-birth fixed effects to deal with timeinvariant, unobserved heterogeneity at the region-level (such as pre-reform school availability,
teacher quality, and initial differences in the level of economic development). γt are year-ofbirth fixed effects that control for national trends. X ijt is a vector of individual characteristics
that includes ethnicity, religion and gender. The Young dummy indicates whether an individual
belongs to the cohort affected by the reform. It takes the value of 1 if the individual was between
the ages of 3 to 10 in 1997 and therefore was subject to the reform, and it takes the value of
zero if the individual was between the ages 11 to 18 in 1997 and therefore was not affected by
the reform.42 Intensity jτ denotes the ratio of the number of primary school classrooms (for
grades 1-8) to the number of primary school aged children (6 and 13 years) in the region of
birth and in year  = t + 11 , i.e., when the respondent turned 11. Since I do not have information
on the respondent’s region of schooling and when he or she started middle school, the
Intensity jτ variable assumes that the respondents started 6th grade in the birth region at the age

of 11.

Recall that the provision of additional classrooms to each region was correlated with the prereform enrollment rate in the region in 1996. To explicitly control for variation in reform
intensity associated with pre-reform enrollment rates, equation (1) also includes a full set of
interactions of a dummy for belonging to the young cohort with the gross primary school
enrollment rate (grades 1-8), R j1996 , in 1996.

The second-stage model is:

Yijt =  + α j + γt +  X ijt +  Educijt +  1Intensity jτ +  2 (R j1996 * γt ) +  3 S 2013 + vijt

(2)

42

The construction of treatment (Young) and comparison (Older) groups assumes that students did not experience
grade retention. Grade retention may lead some individuals in the older cohort to be exposed to the reform, which
will result in a downward bias in the estimated effect of education.
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where Educ ijt is the predicted values of education obtained from the first-stage regression, and
Yijt is a variable indicating the measure of patience for individual i. With heterogeneous

treatment effects, the IV estimate,  , identifies the effect of extended compulsory education
only on compliers, i.e., individuals who would not have completed 8 years of schooling in the
absence of the change in the compulsory schooling law (Angrist and Imbens, 1995). In all
specifications, standard errors are corrected for clustering at the region-of-birth and treatment
status.

2.5 Results
2.5.1 First-stage results

The first-stage results (equation (1)) are shown in Table 2.2. All models control for year-ofbirth fixed effects, region-of-birth fixed effects, the number of classrooms per child at age 11,
and interactions between the Young dummy and the gross primary school enrollment rate in the
region of birth in 1996. I add additional controls successively in Models 2-4. Model 1 includes
a dummy indicating the respondents’ gender, Model 2 adds the respondents’ ethnic background
and Model 3 the respondents’ religious affiliation. The results are robust to including controls.
The estimate in Model 4 suggests that a one percentage point increase in the number of
classrooms per child increases among the treated cohorts the probability of completing at least
eight years of schooling by 9.1 percentage points. At the sample mean of 0.77, this represents
a 11.8 percent increase in the probability of having at least eight years of schooling. The Fstatistics across all specifications are larger than the critical F-ratio of 10, implying that weak
instrument concerns are not warranted (Staiger and Stock, 1997).

2.5.2 Effect of education on patience

Before reporting the two-stage least squares (IV) estimates of the effect of education on
patience, I begin by estimating ordinary least squares regressions. Table 2.3, Panel A, reports
the OLS estimates of the effect of education on patience, measured by the number of
postponement decisions in the question set on intertemporal choice and self-reported patience.
The OLS estimates suggest that having at least 8 years of schooling has no statistically
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Table 2.2 Effect of the compulsory schooling law on education (first-stage)
Model 1

Model 2

Model 3

Model 4

8.204***
(2.148)

8.770***
(2.046)

9.068***
(2.081)

9.143***
(1.965)

No
No
No

Yes
No
No

Yes
Yes
No

Yes
Yes
Yes

Observations

1,305

1,301

1,295

1,278

F-statistic

14.59

18.38

18.98

21.65

Young*Classes per child at age 11

Control variables:
Gender
Ethnicity
Religion

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level.
The dependent variable is a dummy variable that equals 1 if the respondent has at least 8 years of
schooling and 0 otherwise. The sample consists of respondents aged between 3 and 18 years in 1997.
Respondents aged between 3 and 10 years in 1997 are classified as Young. The F-statistics test the
hypothesis that the coefficient of the interaction between Young dummy and the number of classrooms
per child at age 11 is zero. All the regressions control for year-of-birth fixed effects, region-of-birth
fixed effects, number of classrooms per child at age 11, interactions between the Young dummy and the
gross primary school enrollment rate in the region of birth in 1996. Standard errors reported in the
parenthesis are adjusted for clustering at the region-of-birth and treatment status.

significant effect on neither of the two measures of patience (see Dohmen et al., 2010 who also
find insignificant correlations between different educational degrees and patience in a German
sample).43 However, the OLS regressions do not account for the potential endogeneity of
educational choices and may therefore yield biased results.

In Panel C, I report the IV results. Column 1 shows the IV estimate of the effect of having 8
years of compulsory schooling on the number of postponement decisions. The coefficient is
much larger than the OLS estimate and indicates that having 8 years of schooling increases the
number of patient inter-temporal choices by roughly 3.6. This effect amounts to 2 standard
deviations. Consistent with this result is the reduced form estimate, reported in Panel B, that

43

Studies that find a significant relationship between education and time preferences typically measure education
by years of schooling. When I replace the dichotomous “8 years of schooling” variable with continuous (imputed)
years of education variable in the model shown in Panel A, the estimated OLS coefficient is positive and significant
at the 1 percent level, confirming previous studies. The reason why I use the dichotomous “8 years of schooling”
variable rather than the continuous “(imputed) years of education” variable is simply because the reform affected
educational attainment in Turkey mainly through increasing middle school completion (see Chapter 1, Figure 1.6).
Moreover, estimating Eq. (1) by replacing the dependent variable with years of educations yields lower first-stage
F-statistics.
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Table 2.3 Effect of education on patience
# of postponement Self-reported
choices
patience
Panel A: OLS estimates
At least 8 years of schooling

Panel B: Reduced form estimates
Young* Intensity
Panel C: IV estimates
At least 8 years of schooling

Female
Turkish
Kurdish
Sunni
Alevi

Wooldridge test statistic
N

0.184
(0.127)

0.027
(0.084)

33.066***
(10.051)

5.732
(6.475)

3.616***
(1.374)

0.623
(0.705)

0.868***
(0.219)
-0.939**
(0.384)
-0.374
(0.366)
-0.445
(0.381)
-0.626
(0.539)

0.208*
(0.112)
-0.502***
(0.179)
-0.454***
(0.163)
-0.062
(0.159)
-0.192
(0.210)

9.651***

0.778

1,278

1,275

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level. Each cell of
panels A, B and C are obtained from separate regressions with the dependent variable shown in the
column heading. The number of patient choices ranges between 0 and 5. The self-reported patience
ranges between 1 and 5. The sample consists of respondents aged between 3 and 18 years in 1997.
Respondents aged between 3 and 10 years in 1997 are classified as Young. All the regressions control
for year-of-birth fixed effects, region-of-birth fixed effects, number of classrooms per child at age 11,
interactions between the Young dummy, the gross primary school enrollment rate in the region of birth
in 1996, gender, ethnical background and religious affiliation. Standard errors reported in the parenthesis
are adjusted for clustering at the region-of-birth and treatment status.

indicates a positive and statistically significant effect of the instrument on the number of
postponement decisions.44 The Wooldridge exogeneity test-statistic is statistically significant

44

There are two standard explanations for the larger IV estimates. First, measurement error might introduce a
downward bias in the OLS estimates, and eliminating this bias can yield larger IV estimates. Second, as pointed
out earlier, to the extent that behavioral responses to a change in the compulsory schooling reform vary across
individuals, the IV estimator might capture the average effect on individuals who changed their educational
attainment because of the reform. The effect of schooling is likely to be more pronounced for this subpopulation
of marginal middle school graduates than for the entire population.
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(p-value=0.003), implying that OLS estimates that treat education as exogenous would not be
consistent and that IV estimation is appropriate (Wooldridge, 1995). The IV results also show
that women make more patient intertemporal choices than men, and Turks make less patient
choices than other ethnic minorities. The former result is consistent with extensive empirical
evidence indicating that females have lower discount rates than males (e.g., Bettinger and
Slonim, 2007; Castillo et al., 2011).

Column 2 presents the IV results when the dependent variable is the self-reported patience. The
estimated effect of having at least years of schooling is statistically insignificant (pvalue=0.377). Consistent with this finding, the reduced-form estimate, reported in Panel B,
shows no statistically significant relationship between the exposure to the reform and the
responses to the general patience question. Other interesting results from Column 2 include that
females report higher patience levels than men, and Turks and Kurds report lower patience
levels than those from other ethnicities.

Overall, the results demonstrate that extended compulsory education leads to more patient intertemporal choices but not to a higher self-reported patience.45 The quality check of the two
measures presented in Section 2.4 has shown that the inter-temporal choice task measure has a
much better predictive power for outcomes such as income and the ability to make ends meet
which are known to be associated with a person’s time preference and ability to delay immediate
gratifications. I therefore interpret the observed positive effect on patient inter-temporal choices
as an evidence that education causally affects time preferences.

2.5.3 Robustness checks

I next address several concerns regarding the empirical strategy: problems related to sample
selection and data limitations.

The benchmark analysis estimates the effect of education in a selected sample of individuals
who answered all five hypothetical choice questions in a consistent way: individuals who did
not respond to at least one of the inter-temporal choice questions (11 percent of the entire
45

This result has important implication for the growing literature on the measurement of preferences and personal
traits. It shows that self-reported personal traits are to be interpreted with utmost restraint.
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sample) and individuals who gave inconsistent answers (1,8 percent of the entire sample) are
excluded.

In Column 1 Table 2.4, I use IV regression to examine whether the probability of giving an
incomplete answer is affected by further schooling. I adopt an equation similar to Eq. (2) with
one modification: now the dependent variable is a dummy that takes the value of one if the
response is incomplete, and 0 otherwise. It can be seen that the coefficient of having 8 years of
schooling is statistically insignificant (p-value=0.828), indicating that the probability of not
responding is not affected by primary education.

To examine whether the probability of giving an inconsistent answer is affected by schooling,
I now estimate Eq. (2) by replacing the dependent variable by a dummy that indicates whether
the respondent gave an inconsistent answer or not. The results of this estimation are presented
in Column 2, Table 2.4. The IV coefficient of completing 8 years of schooling is insignificant
(p-value=0.384), suggesting that the probability of giving an incomplete answer also is not
affected by education. These findings suggest that restricting the sample on respondents who
answer the five hypothetical choice questions in a consistent way is unlikely to induce a
correlation between the instrument and the error in equation (2) and therefore lend support to
the validity of the IV estimates reported in Table 2.4.

I also test whether the results depend on the selection of the analyzed birth cohorts. The main
analysis used 16 cohorts, comprising 8 older and 8 young cohorts. In Table 2.5, Column 1, I
repeated the regressions narrowing the cohort-window to 12 cohorts, comprising 6 older and 6
young cohorts (the sample consists of respondents aged between 5 and 16 in 1997). The IV
estimates for this restricted sample largely support the previous findings, although there are
some differences. The estimated effect of education on the number of patient inter-temporal
choices decreases but is statistically significant at the 5 percent level. With respect to selfreported patience, all effects remain insignificant.

The construction of the treatment (Young) and control (Older) cohorts assumed that students
follow the law that regulates primary school enrollment and start school the year they turn 6.
As noted in footnote 12, however, some students who born in 1986 and start school one year
later might be affected by the policy. To test whether the results depend on the used
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Table 2.4 Effect of education on the probability of giving an incomplete/inconsistent answer
in the inter-temporal choice task

At least 8 years of schooling
Female
Turkish
Kurdish
Sunni
Alevi

Observations

Incomplete

Inconsistent

0.044
(0.204)
0.037
(0.037)
0.049
(0.056)
0.152***
(0.030)
-0.042
(0.045)
0.003
(0.056)

0.069
(0.080)
0.013
(0.012)
-0.008
(0.021)
0.015
(0.015)
0.008
(0.020)
0.012
(0.031)

1,474

1,474

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level
The sample consists of respondents aged between 3 and 18 years in 1997. All regressions are estimated
using IV method and control for year-of-birth fixed effects, region-of-birth fixed effects, number of
classrooms per child at age 11, interactions between the Young dummy and the gross primary school
enrollment rate in the region of birth in 1996, gender, ethnical background and religious affiliation.
Standard errors reported in the parenthesis are adjusted for clustering at the region-of-birth and treatment
status

specification of the treatment and control groups, I exclude respondents belonging to 1986
cohort (see Column 2, Table 2.5). The results are very similar compared to the sample including
1986.

As mentioned in the data section, the geographical information on where a respondent
completed primary school was lacking. I therefore assumed that the respondent went to school
in his or her birth region. If the respondent completed primary education in a different region
than his or her birth region, however, both the reform's intensity variable and the endogenous
regressor “schooling” will be measured with an error. To address this concern, I exclude
respondents who were born in regions with the highest share of emigrants and do not currently
live in their region of birth and.46 As shown in Column 2, Table 2.5, the IV estimates obtained

46

According to 2006 Migration and Internally Displaced Population Study (Institute of Population Studies)
regions with the highest share of emigrants are Van, Sanliurfa and Mardin, Northeast Anatolia, Malatya and
Gaziantep.
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Table 2.5 Effect of education on patience with different sample restrictions
Dependent variable
# of patient choices

N
Self-reported patience

N

12 cohorts
instead 16
2.727**
(1.370)

Exclude
1986 cohort
3.525**
(1.724)

Non-migrants

936

1,212

1,147

0.365
(0.858)

1.237
(0.813)

-0.373
(0.709)

933

1,210

1,144

3.124***
(1.152)

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level
All regressions control for year-of-birth fixed effects, region-of-birth fixed effects, number of
classrooms per child at age 11, interactions between the Young dummy and the gross primary school
enrollment rate in the region of birth in 1996, gender, ethnical background and religious affiliation.
Standard errors reported in the parenthesis are adjusted for clustering at the region-of-birth and treatment
status

from this restricted sample is similar to the benchmark result, suggesting that a possible bias
due to migration between the regions is not a major driver of the results.

2.6 Does the effect of schooling operate through changing financial wellbeing?
Overall, the results presented in the previous section suggest that extended compulsory
education leads to more patient behavior. A potential channel by which the identified effect
might operate is income or financial well-being. An increase in education may improve
financial well-being, and this might make individuals more willing to delay immediate rewards,
either because of a change in preferences (Fischer, 1930; Becker and Mulligan, 1997) or
because richer people are less likely to be liquidity-constrained.47 Indeed, a number of studies
find a significant effect of changes in financial situation on inter-temporal choices (Carvalho et
al., 2016; Dean and Sautmann, 2016; Harrison et al., 2005). With respect to the relationship
between schooling and economic returns, evidence is mixed. For instance, while Oreopoulos

47

The literature discusses two mechanisms through which a higher income could affect intertemporal choice
behavior. One is through reducing liquidity constraints, as richer people can afford to delay consumption more
than the poor. The second mechanism is through a change in preferences (see footnote 1). As Dean and Sautmann
(2014) discuss, it is challenging to disentangle these mechanisms in choice data. See Andersen et al. (2008) and
Andreoni and Sprenger (2012) for relevant discussions on these issues.
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(2006), Aakvik et al. (2010), and Meghir and Palme (2005) find that schooling positively affects
earnings in Canada, Norway, and Sweden, Grenet (2013), Oosterbeek and Webbink (2007),
and Pischke and Wachter (2008) document zero returns to schooling in France, Netherlands,
and Germany. Exploiting the 1997 Turkish compulsory schooling reform, Mocan (2014) finds
that positive returns of the extended education are limited to woman only.

The dataset allows me to test whether financial well-being is a channel by which schooling
affects time preferences (see Table 2.6). I capture financial well-being by two outcome
variables. The first variable is household income, which is normalized to mean zero and
standard error of one.48 The second variable make ends meet indicates whether the respondent
could make ends meet last month. It is obtained from the respondents’ answers to the following
question: “Could you make ends meet last month”. The possible answers were “(i) Yes, I could
even save some money, (ii) I could barely manage to make ends meet last month, (iii) I could
not make ends meet last month, (iv) I could not pay all the bills and borrowed some money”.
The binary variable make ends meet takes the value of one if the respondent’s answer is (i) and
zero otherwise.49

Table 2.6 presents the effect of schooling on household income and the probability of making
ends meet. The OLS estimates in columns 1 and 2 suggest that completing 8 years of schooling
increases the income per household by 53 percent, while it has no effect on the probability of
making ends meet. However, the IV estimates are insignificant for both outcomes and
demonstrate that schooling does not have an impact on household income and the probability
of making ends meet. Consistent with the IV estimates, the reduced form estimates of the effect
of the class-child ratio are also insignificant. Thus, I conclude that the increase in patient intertemporal choices observed in Table 2.3 cannot be driven by a change in financial well-being
resulting from extended education.

2.7 Conclusion
In this paper, I use a change in the Turkish compulsory schooling law as a natural experiment

48
49

Unfortunately, KONDA does not collect data on earnings.
The average household income is 2235 TRY. The mean value for making ends meet is 0.18.
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Table 2.6 Effect of education on financial well-being
Standardized
household income

Making ends
meet

0.536***
(0.053)

0.034
(0.023)

-12.698
(9.194)

-1.180
(1.559)

-1.305
(1.144)

-0.122
(0.157)

-0.248
(0.186)
0.360
(0.271)
0.314
(0.222)
-0.303
(0.188)
-0.265
(0.236)

-0.056
(0.034)
0.107*
(0.058)
0.058
(0.051)
-0.028
(0.053)
-0.139**
(0.060)

Wooldridge test statistic

4.615

0.952

N

1,401

1,464

Panel A: OLS estimates
At least 8 years of schooling

Panel B: Reduced form estimates
Young* Intensity
Panel C: IV estimates
At least 8 years of schooling

Female
Turkish
Kurdish
Sunni
Alevi

Notes: * Significant at 0.1 level. ** Significant at 0.05 level. *** Significant at 0.01 level.
Each cell of panels A. B and C are obtained from separate regressions with the dependent variable shown
in the column heading. Standardized household income is household income which is normalized to
mean zero and standard error of one. Make ends meet is dummy what indicates whether the respondent
could make ends meet last month. The sample consists of respondents aged between 3 and 18 years in
1997. Respondents aged between 3 and 10 years in 1997 are classified as Young. All the regressions
control for year-of-birth fixed effects, region-of-birth fixed effect, number of classrooms per child at
age 11, interactions between the Young dummy and the gross primary school enrollment rate in the
region of birth in 1996. Standard errors reported in the parenthesis are adjusted for clustering at the
region-of-birth and treatment status

to examine the effect of schooling on time preferences. In 1997, the Turkish government
extended compulsory schooling from 5 to 8 years for all children that had not yet finished the
5th grade in spring 1997. I find that, on average, the Compulsory Schooling Law raised the
probability that an affected child would complete 8 years of schooling by 9 percent.
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Under the assumption that an individual’s exposure to the reform is a valid instrument for
educational attainment, I estimate the impact of schooling on two distinct measures of time
preferences: i) the number of postponement decisions in a widely used inter-temporal choice
task, and ii) self-assessed patience. The estimates suggest that having 8 years of schooling
increases the number of patient inter-temporal choices but has no impact on self-reported
patience. A quality check of the two measures shows that the inter-temporal choice task
measure has a much better predictive power over real outcomes such as income and the ability
to make ends meet, which are known to be associated with a person’s time preference and
ability to delay immediate gratifications. I therefore interpret the identified positive effect of
education on patient inter-temporal choices as evidence that education causally affects time
preferences.

I also investigate whether the observed effect of education on inter-temporal choices could be
driven by a change in financial well-being resulting from extended education. To this end, I
estimate the effect of education on two indicators of financial well-being: household income
and the ability to make ends meet. I find that neither of the financial well-being indicators is
causally related to educational attainment. This finding provides evidence that financial wellbeing cannot be a channel through which education affects time preferences.

My results have important implications for theoretical studies of economic decision making in
general, and for human capital theory in particular. Human capital models consider education
as an investment in the future and assume causality to run from time preferences to schooling,
and not the other way around. The schooling-induced increase in the number of patient intertemporal choices that I observe challenges this view. Together with the evidence indicating that
inter-temporal choices of children and adolescents are strong predictors of their educational
achievement later in life (Golsteyn et al., 2014; Mischel et al., 1989), this result implies a
causality between schooling and time preferences that works in both directions.

This new insight has also important implications for policy. My findings suggest that time
preferences are malleable and that governments can, by extending compulsory schooling,
contribute to altering the individuals’ willingness to invest throughout their lives, e.g., in
financial assets, human capital or health. Whether the results are externally valid for policy
changes beyond the compulsory education level is an open question for future research.
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Appendix
Table 2.7 Hypothetical choice question
Suppose you were given the choice between receiving a payment today or a payment in 12
months. We will now present to you five situations. The payment in 12 months is the same in
each of these situations. The payment today is different in every situation. For each of these
situations we would like to know which one you would choose. Please assume there is no
inflation, i.e., future prices are the same as today’s prices.

1.
2.
3.
4.
5.

Option 1
190 TRY today
180 TRY today
160 TRY today
130 TRY today
90 TRY today

Option 2
200 TRY in one year
200 TRY in one year
200 TRY in one year
200 TRY in one year
200 TRY in one year

Table 2.8 Descriptive statistics

At least 8 years of schooling
Number of postponement choices
Self-reported patience
Female
Turkish
Kurdish
Other ethnicity
Sunni
Alevi
Other religion

N
1278
1278
1275
1278
1278
1278
1278
1278
1278
1278

Mean
0.775
1.397
3.275
0.486
0.793
0.161
0.045
0.918
0.045
0.037

Std. dev
0.418
1.761
1.219
0.500
0.405
0.368
0.208
0.275
0.208
0.188

Min
0
0
1
0
0
0
0
0
0
0

Max
1
5
5
1
1
1
1
1
1
1
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3

Promises, trust and cooperation: Evidence from a TV game show
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3.1 Introduction
Trust is essential for realizing the gains from cooperation in many circumstances in which
complete contracts are not feasible or available (e.g., Fukuyama, 1995; La Porta et al., 1997;
Zak and Knack, 2001). Experimental evidence shows that trust can be established rather easily
when opportunities for non-binding communication are present (Ben-Ner and Putterman, 2009;
Ben-Ner et al., 2011; Charness and Dufwenberg, 2006; Ellingsen and Johannesson, 2004).
Since many forms of partnerships and cooperation need to rely on non-binding communication,
this finding has considerable importance for efficiency and social welfare.

A recent study, however, suggests a need for caution in drawing inferences from laboratory
findings on communication to the field. Belot et al. (2010) examine data from the Dutch TV
game show Will (S)he Share or Not? where contestants who play a high-stakes prisoner’s
dilemma game have the opportunity to communicate their intended actions prior to playing the
game and show that the contestants’ willingness to cooperate is invariant to the cooperative
intentions communicated by their partners.50 This evidence contrasts with a number of earlier
laboratory studies of prisoner’s dilemma games in which promises of cooperation are found to
have a strong positive effect on cooperation (for a meta-analysis of prisoner’s dilemma games
see Sally, 1995).

In this study, I use data from the Turkish TV game show Trust Me to examine the trustenhancing effects of communication in the field. In each episode of Trust Me, two contestants
accumulate a potential prize by answering up to 15 questions and play in parallel a high-stake
game that evolves over multiple rounds. In each round, an amount increases gradually until its
value reaches the contestants’ current earnings or one contestant chooses to exit, whichever
comes first. The first contestant who exits gets the present value leaving the other without any
earnings. If neither exits, the contestants answer the next questions, and the game continues. If
the final round is reached, and nobody exits, the prize is shared equally among the contestants.

Trust Me is a variant of a trust game that evolves in continuous-time and has the structure of
the Real-Time Trust Game (RTTG) introduced by Murphy et al. (2006) to study trust-based
50

van den Assem et al. (2012) replicate this finding in another natural experiment based on the British TV game
show Golden Balls.
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cooperation dilemmas. In this game, the time a contestant spends without choosing to exit tells
how much trust he places in the opponent, that is, the later a contestant exits, the more he trusts
his opponent not to defect.51 The special property of Trust Me that allows me to examine the
trust-enhancing effects of communication in the field is the fact that each contestant has the
opportunity to address his opponent immediately before the two contestants enter the game.
Exploiting this property, I am able to examine how honestly contestants communicate their
intentions, and to what extent they condition their behavior on the intentions communicated by
their opponents.

Even though the stakes, and consequently the cost of misplaced trust, are very high - ranging
from $388 to more than $65,000 - the data suggests considerable willingness to trust the other
contestant: in 65 percent of the 176 games, no contestant chose to exit. The pre-play statements
were highly significant predictors of the contestants’ behavior in the sense that making a
promise to cooperate was positively related to cooperation, and contestants took this fact into
account by exiting later when the opponent has made this kind of promise. Thus, the data
suggests strong evidence for the power of non-binding communication to promote trusting
behavior in the field. I show that the trust-enhancing effect of a promise is robust to a number
of factors including the level of stakes, the history of the game, and the intention communicated
by oneself.

The paper proceeds as follows: Section 3.2 presents the setup of the game show; Section 3.3
describes the characteristics of the variant of trust game; Section 3.4 describes the data; Section
3.5 presents the results; and Section 3.6 concludes.

3.2 The game show
The television game show Trust me (Güven Bana) ran from 15 November, 2012 until the end
of June 2013 on Turkish TV channel ATV. The contestants are two strangers who are
accompanied by four friends or family members of their choice. The game show uses two

51

As Rapoport and Murphy (2012) argue, this conceptualization is consistent with the widespread definition of
trust to be “a psychological state comprising the intention to accept vulnerability based upon positive expectations
of the intentions of another” (Rousseau et al., 1998).
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Table 3.1 Game structure
Production phase

Advice phase

Questions Mistakes Stakes Contribution Duel

Exit

Duel phase

Protection Exit

Take-

time

Home

intention

4

0

2400

3/4

1

no/no

no/no

-

-

9

2

4200

6/4

2

no/yes

yes/no

-/2100

-

12

2

6000

9/6

3

no/yes

-/no

-/3000

-/3000

procedures to select candidates. In the first procedure, the production team examines the
application forms submitted to the game show website and invites shortlisted candidates to an
interview. In the second procedure, the production team looks for candidate search in major
metropolitan areas and conducts street interviews. Producers watch the interview tapes and
evaluate the candidates based on their readiness to answer questions about their social
background, personality, and suitability to appear on TV. The pairs are not formed randomly.
The producers form the pairs based on their impression on which mixture of personalities would
make an entertaining match.

The game proceeds in three components; the production phase, the duel phase, and the advice
phase (see Table 3.1 and Figure 3.1 for the structure of the show). In the production phase, the
two contestants jointly answer up to 15 questions and correct answers determine the joint
earnings.52 If the contestants make three mistakes, they are out of game and lose all the earnings.
At different times of the production phase contestants are called to the duel.53 In the duel phase,
the moderator increases an amount in six steps until its value reaches the joint earnings or until
one contestant chooses to stop, whichever occurs first.54 The first contestant who stops receives

The returns from a question depend on its difficulty level which is determined by the contestants’ choices: After
seeing the first part of a question -which is common to the three difficulty levels offered including easy, medium,
and hard- contestants simultaneously choose the difficulty level they want, and the harder choice determines the
actual level of the question. The harder the level, the higher are the returns. Table 3.8 in the Appendix shows the
returns for each question level.
53
The call into the duel occurs right before contestants choose the question level. Producers decide when to make
a call.
54
At each step contestants have six seconds to decide whether to exit or not. Contestants exit by pressing a button.
During the duel they are required to position one of their hands next to the button. Contestants can see the faces as
well as the hand movements of their opponents.
52
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Production
phase

Advice
phase

Pre-play
communication

Duel
phase

If one of the contestants
exits, and nobody
protects:
The game ends
If nobody exits:
Back to production
phase

Figure 3.1 Timeline of the show

the stake at which he ends the game leaving his opponent without any earnings. If the game is
not terminated by any of the contestants, they are back in the production phase and continue
answering the remaining questions until the next duel call. When 15 questions have been
answered, and no contestant terminates in the final duel, contestants share the stake equally.
Between the production phase and duel phase, contestants consult with their families on i) how
to play in the upcoming duel, and ii) whether or not to use the one-time opportunity to protect
themselves against the opponent’s termination. If a contestant chooses to protect, termination
by any of the contestants is not valid, and the game continues. Contestants do not know whether
the opponent has protected unless the opponent exits. In the advice phase preceding the final
duel contestants cannot protect.

Right before contestants enter the duel phase each contestant gets the opportunity to make a
short speech to the other.55 In this pre-play communication stage, contestants speak
sequentially: in mixed gender groups, the moderator asks females to speak first, in all other
groups the contestant who sits on the moderator’s left side speaks first. This communication is
cheap in the sense that any statements or promises made have no monetary payoff
consequences.

3.3 Theory and implications
The duel phase of Trust me is similar in structure to the real-time trust game (RTTG) introduced
by Murphy et al. (2006). In the RTTG, as long as all players continue to cooperate, a payoff
increases monotonically over the time interval [0,T]. The first player who stops receives the
present value of the payoff function, and each of the other n-1 players receives a fraction δ (0<

55

Producers decide if the pre-play communication stage occurs.
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δ <1) of the winner’s payoff. When no player stops, all receive zero payoffs. The variant played
in Trust Me differs in the use of discrete time, zero payoffs for not terminating first (δ=0), and
positive payoffs for sustaining cooperation in all rounds which equal the half of the total payoff
at T of the final round.

Under the conventional assumptions that contestants are rational own-payoff maximizers and
have common knowledge of this, the equilibrium prediction of the real-time trust game is that
each contestant stops at t=0.56 The reason is the following: at any time t the payoff of stopping
first is higher than the payoff of not stopping first such that each contestant chooses to stop
before his opponent, leading to immediate termination. Under the same assumptions, it also
follows that communication would make no difference: contestants will recognize that their
opponents will stop immediately, irrespective of any promises made, and, therefore, they will
treat all communication as pointless cheap talk. 57

Yet, if one instead assumes that contestants believe that their opponents are more prone to
keeping promises due to holding social or procedural preferences, communication can matter.58
Several previous studies indeed indicate that communication can lead to deviations from
equilibrium play. This gives reason to expect that communication may matter in the present
game too. In the context of trust games, for example, several studies provide evidence that the
extent of trust and trustworthiness increase significantly when trustees can send promises to the
trustors (Ben-Ner and Putterman, 2009; Ben-Ner, et al., 2011; Charness and Dufwenberg, 2006;
Ellingsen and Johannesson, 2004).

This is true unless a contestant activates protection against the opponent’s termination. The empirical analysis
excludes observations where a contestant uses protection.
57
McKelvey and Palfrey (1992) provide an incomplete information model without communication in which some
players are altruists who always pass whereas the others are selfish ones. If subjects believe that there is some
likelihood that their opponent is an altruist, in the equilibrium of this incomplete information game, players use
mixed strategies in the early stages, with the probability of stopping increasing as the game progresses. The authors
show that their model is able to account for most features of the experimental data.
58
Consider two types of nonstandard preferences that contestants might have: inequity aversion and truth-telling.
A contestant with sufficiently high advantageous inequity aversion prefers to continue at all t if he believes that
the other contestant does the same. A contestant with a preference for truth-telling suffers disutility from breaking
his word or lying. If a substantial proportion of contestants are inequity averse and truth-tellers, and all contestants
know that this is the case, then contestants with the relevant preference might try to signal an intention to cooperate
conditional on the opponent doing the same. Depending on the opponent’s signal, he might indeed choose to
continue at all t. An opportunistic contestant might also signal to cooperate and continue for a while with the aim
of influencing his opponent’s beliefs that he is of honest type to set him up later.
56
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There are, however, (at least) three noteworthy differences between the present setting and this
previous work. First, in the present setting, the play occurs in real-time rather than in discretetime. The literature on real-time (or continuous-time) games is rather recent, and provides
mixed results on the robustness of findings obtained from discrete-time environments (Bigoni
et al., 2015; Horstmann et al., 2016; Oprea et al., 2014). Second, the stakes, and consequently
the costs of misplaced trust, are much higher, which might negatively affect the formation of
trust among contestants (Johansson-Stenman et al., 2005). Finally, the choices of the contestants
are not anonymous, and this might induce the contestants to act in a more prosocial manner due
to reputational concerns (see, for example, Andreoni and Petrie, 2004; Haley and Fessler, 2005;
Rege and Telle, 2004).

3.4 Data
I examine data on 62 contests in 55 episodes. In the 62 contests, 176 duels are played which
implies that the contestants play on average 2.8 rounds of the real-time trust game. The stakes
are widely ranging between $1,166 and $65,455, with a mean of $18,189 and a median of
$15,900 (see Table 3.2 for summary statistics at the duel-level).59

Table 3.3 presents the termination frequencies at each stage and the implied termination
probabilities. 60 Inconsistent with the equilibrium prediction, no game terminates immediately.
The termination probability increases until the fourth stage and decreases after this stage.
Sharing, i.e., holding out to the end, occurred twice during the entire season. One of these
cooperating pairs shared $64,455, the other $48,230. On average, a contestant went home with
$10,104.

The contestants were from diverse demographic backgrounds: About one-half of the contestants
are females. The contestants’ age varies between 18 and 68, with an average of 31 years.
Students constitute about 25 percent of the sample; the rest is from a broad range of occupations

59

The average annual disposable income in 2013 was 29,479 TRY in Turkey (TURKSTAT). The yearly average
exchange rate in that same year was 1 TRY = 0.53 USD.
60
In Table 3.3, the number in parentheses is the number of duels ending at that stage. The implied exit probability
gives the proportion of duels among those that reached stage i, in which the contestant who moves at stage i, chose
to exit, i.e., pi = f i /

7

f
j =i

j

.
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Table 3.2 Summary statistics at the duel-level

Stakes
Mistakes
Termination rate
Protection rate
N of duels
N of pre-play
communication stage

Mean
18,189
1.24
0.35
0.32
176

Std dev
13,494
0.76
0.48
0.47

Minimum
1,166
0

Maximum
65,455
2
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Table 3.3 Proportion of duels terminated at i'th stage and implied termination probabilities
Proportion of duels ended at i’th stage
N
f1
f2
f3
176
0
0,01
0,09
Implied termination probabilities
p1
p2
p3
0
0,01
0,09
(0)
(2)
(15)

f4
0,12

f5
0,10

f6
0,03

p4
0,14
(22)

p5
0,12
(17)

p6
0,05
(6)

NoExit
0,65

(see Table 3.9 in the Appendix).

Before reporting summary statistics for the pre-play communication stage, I describe how I
code the data.61 I coded pre-play communication using the same classification as Assem et al.
(2012) who study communication in a weak Prisoner’s dilemma game using data from the
British television game show Golden Balls. I create a dummy variable labelled “Promise” that
equals 1 if a contestant makes an explicit promise or announcement that he will cooperate, and
0 if otherwise.62 Overall, I find that more than the 61 percent of the pre-play statements include
such promise.

3.5 Results
Table 3.4 shows the termination frequencies and implied termination probabilities at each stage

61

The pre-play communication stage is evaluated by two independent raters. Each rater is provided with the record
of the entire show and the transcript of the communication stage and asked to sort the contestants’ speeches into
predetermined categories. In case of disunity between the raters, I asked three additional raters and applied the
majority rule.
62
To be specified as a promise, a contestant’s speech must include the word “I”, and a clear statement of the
intention to continue.

73

Table 3.4 Proportion of duels terminated at i'th stage and implied termination probabilities
Both promise
Only one promises
Nobody promises
Implied termination prob.
Both promise
Only one promises
Nobody promises

N
48
23
26

1
0
0
0

2
0
0.043
0.038

3
0.063
0.217
0.231

4
0.083
0.304
0.346

5
0.167
0.174
0.038

6
0.083
0.043
0.038

1
0
0
0

2
0
0.043
0.038

3
0.063
0.227
0.240

4
0.089
0.412
0.474

5
0.195
0.400
0.100

6
0.121
0.167
0.111

7
0.604
0.217
0.308

across four groups of games that differ in whether their pre-play communication stage resulted
in an exchange of promises or not. “Both promise” contains games where both contestants make
a promise to cooperate, “Only one promise” contains games where only one contestant makes
a promise, and finally “Nobody promises” includes games where no contestant makes a
promise.

Result 1. Games following an exchange of promises end later than games in which no promises
are made beforehand.

The raw data suggests a strong relationship between pre-play communication content and
outcome. Games are least likely to terminate after an exchange of promises (40 percent). The
differences in implied termination probabilities are such that the distribution of the first group
stochastically dominates the distribution of the second and third groups (see Figure 3.2). This
indicates that games end later after an exchange of promises than otherwise.
I assess the significance of the observed differences using an interval regression analysis.63
*
Denote by TERM pt the stage at which the round t played by the team p terminates and TERM pt

the corresponding latent variable such that:64

63

The only information I have about the observations where no contestant chooses to exit is that termination will
occur at a later time. I believe that interval regression is the most appropriate method to capture this right-censored
nature of data. The results are robust to using OLS and ordered probit estimation and are available upon request.
64
Note that for games that are not terminated by any of the contestants, TERM pt is right-censored at the value
of 6.
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Figure 3.2 Cumulative distribution of termination stage

TERM *pt = X pt 0 + Z p1 +  2 PROMISEboth +  3 PROMISEone +  pt
TERM pt

TERM *pt
=
6

where the dummy variables

if

0  TERM *pt  6

if

TERM *pt  6

PROMISE both

and PROMISE one

(1)

denote the pre-play

communication content. In addition, I control for a number of important characteristics related
to the game context ( X pt ) and the team composition ( Z p ). Game context variables include the
logarithm of the actual stakes, the actual round, the number of mistakes made in the production
phase, and a dummy indicating whether one of the contestants attempted to end in one of the
previous rounds. Team composition variables include dummies describing a team’s age,
gender, and student composition.65 For example, the dummy variable “Team student” equals to
1 if both team members are students, and zero otherwise. Standards errors are corrected for
clustering at the team-level.

Table 3.5 shows the results of estimating equation (1) for three alternative specifications that
add successively more controls to the set of explanatory variables. The coefficient of “Both
promise” is positive and significant in all regressions 1-3. This demonstrates that games end
65

The contestant pool can be separated into two age groups: young contestants (age < 30 years) and mature
contestants (age ≥ 30). I identify three groups describing the age composition of the group: all-young (n=38),
mixed-aged (n=64), all-mature (n=28).
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Table 3.5 Pre-play communication content and the termination stage

Pre-play stage
Both promise
Only one promises

(1)

(2)

(3)

1.659***
(0.479)
-0.126
(0.480)

1.535***
(0.373)
0.172
(0.379)

1.700***
(0.335)
0.592
(0.389)

-0.127
(0.494)
0.013
(0.221)
-1.553***
(0.378)
-1.138**
(0.467)

-0.185
(0.432)
0.055
(0.203)
-1.869***
(0.333)
-0.782*
(0.454)

Game context
Actual stakes (log)
Duel
# of mistakes
Previous termination
Team composition
Team Young

-0.499
(0.414)
-0.095
(0.450)
0.172
(0.589)
-0.468
(0.505)
-2.439**
(1.026)
-0.439
(0.432)

Team Mature
Team Male
Team Female
Team Student
Team Non-Student

Observations
Sigma
Uncensored observations
Right-censored observations
Chi squared
Log likelihood
Number of clusters

97
1.685
55
42
21.66
-137.2
55

97
1.445
55
42
80.49
-124.2
55

97
1.302
55
42
170.7
-116.4
55

Notes: *Significant at 0.1 level ** Significant at 0.05 level *** Significant at 0.01 level. All models are estimated
using interval regression. Standard errors, shown in parentheses, are clustered at the team level.

significantly later when both contestants promise to cooperate than when no contestant makes
a promise. In contrast, the coefficient of “Only one promises” is consistently insignificant, and
the null hypothesis that the coefficients for “Both promise” and “Only one promises” are equal
can be rejected at 1 percent level. These results corroborate the insights gained from the raw
data and highlight the significance of allowing contestants to engage communication prior to
play.
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Before I investigate the effects of communication at the individual-level, I report two important
insights from Table 3.5 that relate to the generalizability of laboratory results to the field. The
first one is the stakes-invariance of termination. The coefficient of (the logarithm of) stakes is
insignificant across all regressions, suggesting that low stakes used in the laboratory trust game
experiments are not problematic as such.66 While stake size is not a significant determinant of
exit time, other game context variables are: games end later when the number of mistakes is
low and no contestant has chosen to terminate the game before. Another important insight
concerns the significance of team composition. Termination is earliest in all-student teams,
suggesting that the levels of trust observed in laboratory trust game experiments using student
subjects are likely to present a lower bound of deviations from the equilibrium prediction of no
trust.
Result 2. Stakes do not influence the contestants’ play.

Result 3. Termination is earliest in all student teams.

So far, I have discussed what happens at the game-level. I now look at the individual-level data
to provide insights into the individual decision process. To this end, I estimate the following
model at the individual-level
*
STOPpit
= X pt  0 + Z pi 2 +  3 PROMISE pit +  4 PROMISE pjt

+  5 STOPbpit +  6 STOPbpjt +  pit

STOPpit

*
STOPpit


*
= STOPpjt


6

if

*
0  STOPpit
6

if

*
0  STOPpjt
6

if

*
*
STOPpit
 6 and STOPpjt
6

(2)

where the dependent variable STOPpit denotes the stage at which contestant i stops. For
observations in which no contestant stops, the dependent variable is right-censored at the value

66

This finding contrasts with Johansson-Stenman et al. (2005) who find that the proportion of money sent
decreases significantly when the stake size is increased in a trust game conducted in rural Bangladesh. Also, Parco
et al. (2002) find that raising financial incentives leads to a breakdown in mutual trust in centipede games.
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6, and for observations in which opponent j stops, it is right-censored at the opponent’s stop
stage STOPpjt .67 As before, three specifications are estimated that vary in the controls
included.68 Regression 1 controls for communication by including dummies that indicate
whether a promise is made by the contestant and/or by his opponent (“No Promise” as baseline
category).69 Regression 2 and 3 include the same controls as in the game-level analysis except
the team-level variables are replaced by the individual-level variables.

Result 4. Giving and receiving a promise postpone the exit time.
Table 3.6 presents the estimation results. It can be seen that whether a contestant’s pre-play
speech includes a promise to cooperate or not is significantly related to his play, suggesting a
tendency by most contestants to make more or less truthful statements of intent. In particular,
an analysis of the advice phase data shows that promising to cooperate after having
communicated an intention to defect to the family occurs only in 25 percent of cases, which is
at least three times less than when a contestant tells the family that he or she will cooperate (pvalue<0.01). Another important insight from Table 3.6 is that the opponent’s promise has a
positive and significant coefficient in all of the regressions (p-value<0.025), implying that
contestants condition on the intentions communicated by their opponents in the majority of
cases. These findings are in line with previous experimental evidence discussed in Section 3.3,
and suggest that not all contestants follow pay-off maximization as their only goal (e.g., because
of having procedural preferences or because of fairness preferences) and/or at least believe this
to be true of others.
Finally, I investigate the factors that influence a contestant’s decision to make a promise. Table
3.7 presents ordinary least squares (OLS) estimates of the probability of making a promise as a
function of game context variables and the contestants’ demographic characteristics. Because

67

The reason the dependent variable is right-censored in this case is the following: As mentioned before, a round
ends as soon as one of the contestants exits. Thus, if a contestant exits, I cannot observe what the other contestant
would have done if the game was not terminated.
68
I exclude the observations where a contestant activates protection against the opponents’ termination. A
contestant who protects has already decided not to exit, and thus, pre-play communication cannot be a determinant
of a contestant’s exit time.
69
I estimated another model adding the dummy variable “First” which equals 1 if the contestant is asked to speak
first and 0 otherwise. The results were robust to the inclusion of this dummy. Also, I did not find any significant
difference in exit time between the first and second talkers (p-value=0.668).
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Table 3.6 Promises and the exit time

Pre-play stage
Promise
Promise opp

(1)

(2)

(3)

0.747*
(0.449)
0.990**
(0.457)

0.760**
(0.345)
0.828**
(0.364)

0.690**
(0.335)
0.851**
(0.383)

-0.187
(0.481)
0.204
(0.210)
-1.690***
(0.376)
0.645
(1.077)
-1.282**
(0.514)

-0.431
(0.511)
0.279
(0.221)
-1.762***
(0.357)
0.455
(0.982)
-0.991**
(0.497)

Game context
Actual stakes (log)
Duel
# of mistakes
Stops before
Opp. stops before
Demographic characteristics
Age

0.036
(0.027)
-0.173
(0.451)
-0.318
(0.509)
0.018
(0.017)
0.212
(0.460)
0.459
(0.515)

Gender (male=1)
Student
Age opp.
Gender opp. (male=1)
Student opp.

Observations
Sigma
Uncensored observations
Right-censored observations
Chi squared
Log likelihood
Number of clusters

143
1.820
55
88
14.04
-157.1
55

143
1.539
55
88
88.73
-142.5
55

143
1.496
55
88
141.5
-138.4
55

Notes: *Significant at 0.1 level ** Significant at 0.05 level *** Significant at 0.01 level. All models are estimated
using interval regression. Standard errors, shown in parentheses, are clustered at the team level.

communication occurs sequentially, and the second-speakers are likely to be affected by the
first-speakers, the models are estimated for the first- and the second-speakers separately. The
results show that the opponent’s promise is the most powerful determinant of a decision to
promise: a promise by the opponent is associated with a 56 percentage point increase in the
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Table 3.7 Determinants of making a promise
Secondspeakers only
Pre-play stage
Promise opp
Game context
Actual stakes (log)
Duel
# of mistakes
Stops before
Opp. stops before

Demographic characteristics
Age
Gender (male=1)
Student

Observations
R-squared
Number of clusters

First-speakers
only

0.563***
(0.114)
-0.129
(0.166)
0.106
(0.065)
-0.134
(0.107)
-0.328*
(0.189)
0.227
(0.205)

0.122
(0.139)
-0.015
(0.080)
0.092
(0.128)
-0.470*
(0.280)
-0.273
(0.304)

-0.004
(0.005)
-0.144
(0.148)
-0.060
(0.180)

0.008
(0.008)
0.200
(0.181)
-0.027
(0.156)

70
0.320
53

73
0.109
48

Notes: *Significant at 0.1 level ** Significant at 0.05 level *** Significant at 0.01 level. All models are
estimated using OLS. Standard errors, shown in parentheses, are clustered at the team level.

probability of making a promise. This finding point to a signal coordination in the pre-play
communication stage.

3.6 Conclusion
This paper examines the trust-enhancing effects of communication when the costs of misplaced
trust are particularly high, ranging from $388 to more than $65,000. The analysis is based on a
unique dataset provided by the TV game show Trust Me in which contestants who play multiple
rounds of a real-time trust game have the opportunity to communicate their intentions before
the game starts. Even though communication is cheap talk, I find that pre-play statements are
informative in the sense that a promise to cooperate is positively related to cooperation, and
80

contestants take this fact into account by trusting opponents who make a promise more than
they trust others. The trust-enhancing effect of a promise is robust to a number of factors
including the level of stakes, the history of the game, and the intention communicated by
oneself. Thus, the data suggests strong evidence for the power of non-binding communication
to promote trusting behavior in the field.
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Appendix

Table 3.8 Returns of questions (in TRY)
Question
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

easy
100
200
300
400
500
1000
1500
2000
3000
4000
5000
6000
7000
9000
10000

medium
500
1000
1500
2000
2500
5000
7500
10000
15000
20000
25000
30000
35000
45000
50000

hard
1000
2000
3000
4000
5000
10000
15000
20000
30000
40000
50000
60000
70000
90000
100000

Table 3.9 Summary statistics at the individual level

Gender (%female)

Mean
0.52

Std dev
0.50

Minimum
0

Maximum
1

Age

31.5

10.77

18

68

Student

0.25

0.43

0

1

Take-home earnings

10,104

12,605

0

45,686

N

124
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