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Abstract 

 

This paper uses experimental data to explore whether South Koreans and North Korean refugees 

in South Korea have systematically different preferences regarding entry into a competitive 

tournament. In this experiment, participants choose between two compensation schemes—piece-

rate and tournament—before they solve mazes. This study finds robust evidence that South 

Koreans are significantly more likely to compete than North Korean refugees. Within the North 

Korean refugee sample, tournament entry is negatively related with former party membership in 

North Korea and South Korean educational experience. These findings suggest that institutions 

and information on ability influence preferences for competition. 

 

JEL classification: D83, J15, J24, P36 

Keywords: Competition, endogenous preferences, experimental economics, information, 

institutions  
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1. Introduction 

Competition allocates economic resources, political power, social status, and even 

romantic partners. Some find competition motivating, while others find it unsettling (Franken & 

Brown, 1995). Is this variation merely idiosyncratic? Are there factors that systematically 

influence preferences for competition? 

This paper explores institutional sources of variation in the preferences for competition of 

South Koreans and North Korean refugees. This study finds that in a laboratory experiment, South 

Koreans are more likely to enter into a tournament than North Korean refugees. For North Korean 

refugees, tournament entry is negatively related to former party membership in North Korea and 

educational experience in South Korea. These results indicate that systematic experiences under 

institutions and information on ability affect preferences for competition. 

A burgeoning body of theoretical and empirical literature in economics and political 

science suggests that preferences are externally influenced. Theoretical work demonstrates that 

preferences can be affected by external structures, such as political and economic institutions, 

norms and culture, public policy, and identity.1 Empirical literature supports such arguments by 

relating external influences to preferences concerning risk-aversion and savings, trust, prosociality, 

public goods, equal opportunity, family living arrangements, family size, state intervention, and 

gender roles.2  

Studies on preferences for competition have found gender differences, and recent 

experiments indicate that structural factors are relevant. The main stylized result from studies on 

gender differences in preferences for competition is that men compete more readily and increase 

                                                           
1 For theoretical literature on political and economic institutions, see Gintis (1974), Bowles (1998), and Palacios-

Huerta and Santos (2004); on norms and culture, see Akerlof (1976), Bisin and Verdier (2001), and Guiso, Sapienza, 

and Zingales (2006), on public policy, see Bar-Gill and Fershtman (2005) and Benabou and Tirole (2011); and on 

identity, see Akerlof and Kranton (2000). 
2 By priming ethnicity, Benjamin, Choi, and Strickland (2010) find that social identity affects patience, risk aversion, 

and savings decisions in an experimental setting. Examining regions in Italy, Putnam (1993) argues that civic culture 

leads to higher social trust. Heinrich et al. (2005) find that participants from societies with more market integration 

and payoffs for cooperation demonstrate higher prosociality. Miguel (2004) uncovers a relationship between nation-

building policies and preferences for public goods investment. Gerber and Jackson (1993) propose that views on equal 

opportunity policies shift with positions of political parties. Giuliano (2007) links culture with the preferences of 

young adults for living with their parents. Alesina and Guiliano (2010) find a relationship between a culture’s strength 

of family ties and the sizes of the families in the society. Alesina and Fuchs-Schündeln (2007) compare East and West 

Germans, and find that Communism induces preferences for state intervention. Alesina, Giuliano, and Nunn (2013) 

connect historical agricultural practices and gender roles across societies.  
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their performance under competitive circumstances.3 However, in an experiment conducted in a 

matriarchal society, Gneezy, Leonard, and List (2009) discover that women are more likely to 

compete. Expanding the scope outside of gender, Leibbrant, Gneezy, and List (2013) apply the 

same study to a natural experiment featuring lake and sea fishing societies in Brazil, in which lake 

fishermen work alone but sea fishermen work together. The authors find that working alone 

(individualism) has a positive effect on competitiveness, whereas working together (collectivism) 

has the opposite effect, and this difference is magnified with work experience.  

This paper advances this line of research and investigates institutional effects on 

preferences for competition among South Koreans and North Korean refugees living in South 

Korea. Comparing these two groups takes advantage of a natural experiment (Kim, 1975; 

Acemoglu, Johnson, & Robinson, 2005; Eberstadt, 2010)4 that controls for genetic factors5 and 

pre-1945 historical trajectories, and thus identifies the potential institutional effects on preferences 

for competition. North Korean refugees in South Korea can be thought to have undergone two 

“treatments” that distinguish them from South Koreans. The first treatment is derived from the 

attributes of North Korean institutions, which minimize the role of merit and thus discourage 

competition. On the other hand, South Korean institutions, such as the educational system, promote 

hyper-competition. The second treatment stems from the systematically different experiences that 

North Korean refugees encounter in South Korea compared to native South Koreans given the 

social exclusion that North Koreans tend to face. 

                                                           
3 Experiments on gender and competition include Gneezy, Nierderle, and Rustichini (2003), Gneezy and Rustichini 

(2004), and Nierderle and Vesterlund (2007). For an overview, see Nierderle and Vesterlund (2011). Buser, Niederle, 

and Oosterbeek (2014) find that these laboratory measures of competitiveness significantly predict academic track 

choices, even after controlling for ability, which indicates that competitiveness in a laboratory setting has some real-

life applicability. 
4 Before division, the unified nation of Korea had remained largely isolated for thirteen centuries until Japanese 

colonialism in 1910 (Kim, 2014, p. 50). Japanese rule ended after World War II, and Korea was arbitrarily divided by 

the Soviet Union and the United States at the 38th parallel (Peterson & Margulies, 2010, p. 179). The division, locked 

in place by the Korean War which technically continues to this day, makes contact between North and South Koreans 

sparse (Peterson & Margulies, 2010, p. 208).  
5 In similar studies comparing genders, ‘natural’ differences are an important consideration. In this study, such 

differences do not play a role, given that North and South Koreans are genetically identical. No systematic differences 

should arise from their biological makeup. Nonetheless, other ‘natural’ causes of differences, such as disparities in 

physical or mental health that result from the different standards of living or experiences of the two groups, are 

plausible. For instance, Jeon, Yu, Cho, and Eom (2008) report high mania scores among North Korean refugees in 

South Korea during their first couple months at orientation facilities. These health disparities seem to dissipate: Park, 

Cho, and Yoon (2009) find that self-reported health outcomes improve after four years, and Hong (2004) records that 

almost 90 percent of refugees suffering from PTSD have partially or fully recovered by their third year in South Korea. 
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To observe preferences for competition, an experiment was conducted between native 

South Koreans and North Korean refugees. In the experiment, which is adapted from previous 

studies on preferences for competition, participants solve mazes and choose between piece-rate 

and competitive tournament compensation schemes. The piece-rate option simply pays a fixed 

sum per solved maze. Under the tournament scheme, participants are assigned a random, 

anonymous opponent. If the participants solve more mazes than their opponent, they are paid a 

higher sum per maze but earn nothing if they solve fewer mazes. The underlying assumption 

behind this experiment is that the selection of the tournament over piece-rate compensation 

represents a greater preference for competition. Participants make this decision twice: once in the 

event that their opponent is South Korean, and once in the event that their opponent is North 

Korean. Making two choices reveals the beliefs of each participant concerning the abilities of 

South Koreans and North Korean refugees. 

There are three main findings presented in this paper. First, South Korean participants solve 

on average significantly more mazes than North Korean refugee participants, but only North 

Korean refugees who currently attend school in South Korea seem to be aware of this ability 

differential. Current North Korean refugee students are significantly less likely to enter into a 

tournament against a South Korean opponent than a North Korean opponent. Such students may 

possess more accurate information on the abilities of North and South Koreans, as they regularly 

observe the abilities of the two populations in the classroom. For all other participants, the identity 

of the opponent does not appear to affect their decision to compete. 

 Second, South Korean participants are significantly more likely to compete than North 

Korean refugee participants by a margin of 12-20 percent. This finding is robust to a variety of 

controls, including gender, age, risk-aversion, ability, education, income, and activity. This finding 

is aligned with economic theory on endogenous preferences in light of the institutional differences 

between North and South Korea. 

Third, within the North Korean refugee sample, former members of the North Korean 

political party and refugees with South Korean educational experience are less likely to compete, 

as expected from historical and sociological literature. These accounts explain that party members 

in North Korea are more integrated within North Korean institutions that discourage competition. 

Other reports reveal that North Korean refugee students are not only aware of their disadvantage 
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in ability relative to their South Korean peers, but also internalize it and consequently feel inferior, 

which may negatively impact their competitiveness. 

 The remainder of this paper is organized as follows. Section 2 delves into historical and 

sociological literature to understand how differences between South Koreans and North Korean 

refugees could affect their competitiveness. Section 3 provides a theoretical framework for the 

experiment, and Section 4 outlines the experimental design. Section 5 discusses the empirical 

analyses. Section 6 presents the conclusions. 

 

2. Brief Societal Backgrounds 

This section presents key potential influences on preferences for competition specific to 

the South Korean and North Korean refugee contexts, as gleaned from historical and sociological 

literature. In South Korea, “everyone is encouraged to participate in the competition for higher 

education” (Suh & Chen, 2005, p. 108). Meanwhile, North Korea’s pervasive songbun (“class 

background”) system is antithetical to merit-based competition. In addition, North Korean refugees, 

especially from political backgrounds, are unsettled by the competitiveness of South Korean 

society. Social exclusion and high unemployment characterize the experience of North Korean 

refugees in South Korea. North Korean refugee students become acutely aware of their 

disadvantage in ability and feel inferior in the classroom when measured against South Korean 

educational standards. 

 

2.1 South Korea 

In South Korea, education determines socioeconomic status and even personal 

relationships, which produces hyper-competition for educational attainment on the basis of merit. 

South Korean universities are ranked in a clear hierarchy (Lee & Brinton, 1996; Kim, 2008), and 

the tier of one’s alma mater is perceived as, and empirically found to be, the most decisive indicator 

of socioeconomic status (Lee & Brighton, 1996; Seth, 2002, p. 140; Shin, 2012). The so-called 

SKY universities (Seoul National University; Korea University; Yonsei University) comprise the 

top tier and their graduates constitute a large proportion of the political and economic elite.6 In the 

                                                           
6 In the most recently elected 2012 National Assembly (i.e., members of parliament), 43 percent of the members are 

graduates of SKY (Hong, 2012), as are 50 percent of the CEOs of South Korea’s major financial institutions (Lee, 

2010). 
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socio-personal realm, diplomas play a crucial role in determining marriages and friendships (Suh 

& Chen, 2005, p. 122; Lee, 2006). Given the significance of educational attainment, South Koreans 

face tremendous pressure to study from an early age. The competition for education culminates in 

the college entrance exams, referred to as “entrance examination hell” (Seth, 2002, p. 167; Kim & 

Lee, 2006). This intensity is reflected in the immense demand for education from all levels of 

South Korean society. As of 2012, the World Bank (2014) calculated South Korea’s gross 

enrollment ratio in tertiary education at 98 percent, which is the highest in the world. The OECD 

(2014) reports that within the OECD countries, South Korea has the highest private expenditure 

on education as a percentage of GDP at 2.8 percent.7  

 

2.2 North Korea 

For most of the post-division era, the Communist North Korean regime has operated the 

songbun (“class background”) system, which essentially discourages competition based on merit 

while promoting conformism (Schwekendiek, 2011, p. 39). Similar to the Indian castes (Lankov, 

2013, p. 41), songbun pervades almost all aspects of every North Korean’s life.8 Though the North 

Korean regime does not admit the existence of the songbun system, even elementary school 

students are aware of its rigid control over society (Hunter, 1999, p. 6). The system partitions the 

population into three main classes by degree of political loyalty: core (30 percent), wavering (50 

percent), and hostile (20 percent) (Schwekendiek, 2011, p. 38). Since class is passed down through 

the male line, most North Koreans remain in the same class as their male ancestors in the 1950s, 

                                                           
7 High spending on private education is not surprising given the prevalence of private tutoring for exam preparation 

(Seth, 2002, p. 186). Woo et al. (2004) estimate that 83 percent of primary students, 93 percent of middle school 

students, and 88 percent of high school students receive private tutoring. 
8 Class intervenes at every critical crossroad in a North Korean’s life (Hunter, 1999, p. 6). Class decides school grades, 

college admissions, and career. College is accessible only to the core class (Schwekendiek, 2011, p. 39). After college, 

the elite are inducted into the Korean Workers’ Party and assigned a privileged job in Pyongyang (Oh & Hassig, 2009, 

p. 201). Members of the wavering class, if fortunate, can serve in the military for ten years after graduating from 

secondary school. If they impress, they may obtain membership in the Korean Workers’ Party, a requirement for better 

jobs nearer to Pyongyang (Oh & Hassig, 2009, 107). Members of the hostile class are usually sent to work on collective 

farms, factories, or mines (Oh & Hassig, 2009, p. 203). 

While members of the privileged class receive preferential treatment in rations (Schwekendiek, 2011, p. 45), access 

to goods (Hunter, 1999, p. 130), housing (Oh & Hassig, 2009, p. 200), and medical care (Schwekendiek, 2011, p. 40), 

unprivileged households lack basic necessities (Hunter, 1999, p. 151). Given the far-reaching effects of the songbun 

system, families typically do not allow their children to marry someone from a lower class (Lankov, 2013, p. 42). 

Even in school, class determines friendships (Hunter, 1999, p. 7).  
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which is when the system was instituted (Lankov, 2013, p. 41). Many actions can degrade one’s 

class, but upward class mobility is almost impossible (Lankov, 2013, p. 42).9  

Since the quality of one’s life is determined almost entirely at birth, neither the elite nor 

the non-elite face incentives to compete on the basis of merit (Schwekendiek, 2011, p. 71, 150) 

since studying or working hard yields no practical reward (Schwekendiek, 2011, p. 39). As one 

North Korean refugee describes: 

 

Workers with a good family background neglect their work and are not pushed by their 

supervisors because of their family background. Workers with a poor family background 

do not work hard because there is no hope for promotion. Workers with neutral family 

background have little motivation, considering the attitudes of the others. 

(Hunter, 1999, p. 9) 

 

Instead, North Koreans face incentives to conform.10 These incentives are stronger for core 

class members, who are entrenched in the political arena and “live and die by politics” (Oh & 

Hassig, 2009, p. 200). Core class members must cautiously forecast political trends, down to 

details such as what clothing, hairstyle, and music are preferred by the leader (Oh & Hassig, 2009, 

p. 200).  

 In recent times, the effects of the songbun system on competitiveness may have diminished 

for the non-elite, as the songbun system has been slowly undermined by informal markets and 

                                                           
9 Ways to degrade one’s class include speaking out against the regime, committing a crime, being convicted of laziness, 

marrying someone of lower songbun, and being related to someone who falls into political trouble. Instances of 

improving one’s class are rare, requiring dramatic acts such as rescuing a portrait of Kim Il Sung from a flooded house 

(Hunter, 1999, p. 3). Nevertheless, standing within one’s class can improve with political dedication. For instance, 

positive political participation, such as fervent involvement in weekly criticism meetings and volunteer work, cannot 

send members of the hostile class to college, but may improve their chances of getting a job in a factory, which is 

preferable to a collective farm (Hunter, 1999, p. 31). 
10 The regime operates a pervasive surveillance system and severely punishes any political dissidents (Oh & Hassig, 

2000, p. 138). Former police officers estimate there to be one secret informant for every fifty adults (Lankov, 2013, p. 

49). In addition, it is a crime not to report disloyalty, which makes every other North Korean a potential informant 

(Oh & Hassig, 2000, p. 139). The regime sets the schedules for students and workers, mandating them to be apart 

from their families for most of the day and in groups with other students and workers instead, thus subjecting them to 

constant surveillance (Schwekendiek, 2011, p. 47). Perpetrators of political disloyalty and their extended families and 

close friends can be sent them to prison camps, separately, and often without prior warning or trial (Lankov, 2013, p. 

47).  
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bribery since the Great North Korean famine in the 1990s.11 Informal market activity, which is any 

economic activity outside the centrally planned system, is now estimated to account for over 90 

percent of the total income of North Korean households (Park, 2002; Lee, 2007) and involves 

roughly three-quarters of the population (Kim and Song, 2008). The non-elite now regard the 

informal markets as “a faster way to earthly success” (Lankov, 2013, p. 107). With newfound 

income, North Koreans have been able to achieve various degrees of upward economic mobility, 

which has allowed them to partly overcome their confinement in the songbun system. These new 

freedoms have been further enabled by rampant bribery.12 

 

2.3 The life of North Korean refugees living in South Korea 

North Korean refugees are not well integrated in South Korean society as a result of social 

exclusion13 and high unemployment,14 which refugees tend to attribute to discrimination by South 

                                                           
11 Before the famine, the regime controlled the distribution of goods, and the simple but effective rule was “People 

who don’t obey, don’t eat” (Oh & Hassig, 2009, p. 14). During the famine, for most North Koreans, food rations 

ceased regardless of obedience. Those who survived did so through informal market activity (Oh & Hassig, 2009, p. 

2). They grew their own crops on small private plots, raised livestock, and crafted merchandise to trade at unofficial 

marketplaces (Kim & Song, 2008; Lankov, 2013, p. 83). Despite several efforts by the regime since the famine to 

curtail informal markets, many still operate outside state control (Lankov, 2013, p. 127-130). 
12 Bribes keep the markets open regardless of official policy (Oh & Hassig, 2009, p. 104). Bribes can buy time away 

from official jobs (Oh & Hassig, 2009, p. 103) and political requirements such as self-criticism sessions (Lankov, 

2013, p. 107). A relatively cheap bribe can lead to an approval for domestic travel, which was previously fettered with 

cumbersome legal obstacles (Lankov, 2013, p. 89). Paying off border guards has made the Sino-Korean border porous 

for opportunistic smugglers (Lankov, 2013, p. 90). Bribing the housing authorities can list a house for exchange (Oh 

& Hassig, 2009, p. 128). A hefty fee can even undo some political crimes (Lankov, 2013, p. 89). 

In a survey of 227 defectors, Kim and Koh (2011) finds that 90 percent agree that bribery is common, with around 

half reporting that they had given bribes themselves. Furthermore, the likelihood of bribery increases by 60.2 percent 

for those who are active in informal markets. Kim (2010) estimates that bribery amounts to 6-7 percent of North 

Korea’s GDP. 
13 See Oh and Hassig (2009, p. 233). Refugees have lived under surveillance and in hiding en route to South Korea 

and have been “conditioned to be withdrawn” (Kim, 2010). This withdrawal may be exacerbated in South Korea, 

where one in five refugees report being defrauded by South Koreans, compared to 0.5 percent of all South Koreas 

(Jang & Lee, 2007). South Koreans indicate an increasing apathy toward North Koreans in surveys (Kim & Jang, 

2007) and tend to view North Koreans, who are easily distinguishable by their unique dialect and mannerisms, as 

being from an “inferior culture” (Oh & Hassig, 2009, p. 235). Furthermore, South Korean culture exhibits strong 

homophily based on school networks and family ties, which makes entry for outsiders formidable (Bidet, 2009). As a 

result, many refugees find South Korean society to be far more individualistic. (Oh & Hassig, 2009, p. 235). To find 

social support, many refugees turn to churches (Oh & Hassig, 2009, p. 235). 
14 While South Korea’s average unemployment rate from 2000-2014 was 3.6 percent (OECD), the unemployment rate 

for North Korean refugees is estimated to be 30-40 percent (Bidet, 2009). A 2005 survey finds that over half of the 

employed refugees are daily workers, and 16.9 percent are temporary workers, whereas the national rates are 9.7 

percent and 22.1 percent respectively (Korean Institute for National Unification). Consequently, 95 percent of refugee 

households have incomes below the national average, and around 80 percent are dependent on welfare payments from 

the government (Bidet, 2009). 



11 
 

Koreans. 15  Though only a small population of North Korean refugees experiences the “real 

competition” of the South Korean labor market (Bidet, 2009),16 the competitiveness of South 

Korean society is still a severe source of stress (Kim & Lee, 2009), particularly for refugees from 

more politically privileged backgrounds (Oh & Hassig, 2009, p. 186). In North Korea, those 

supported by the regime simply had to conform and follow orders, but in South Korea, these 

refugees are unsettled by the unfamiliar burden of personal responsibility (Oh and Hassig, 2009, 

p. 192). 

In the classroom, North Korean refugee students quickly become aware of their 

disadvantage in ability relative to their South Korean peers. For young refugees, schooling is 

usually disrupted en route to South Korea. Once in South Korea, pre-school and elementary 

students attend local South Korean schools (Ministry of Unification, 2014); middle and high 

school students attend schools for only North Korean refugees such as the Yeomyoung School and 

the Hangyore School, a “stepping stone,” for up to two years before entering local schools (Kim, 

2010). In South Korean schools, they are typically placed in classes below their years, which can 

damage their self-esteem (Kim & Jang, 2007). In class, they are exposed to the competitive 

standards of the South Korean education system, and they “often discover that they lack what is 

considered to be basic knowledge and social skills—advantages their South Korean peers possess” 

(Lankov, 2013, p. 99). Consequently, “they feel inferior to their classmates,” and tend to socialize 

only among themselves (Kim, 2010).  

  

3. Experimental Design 

 To compare the competitiveness of South Koreans and North Korean refugees in an 

experimental setting, participants were recruited from another study that focuses on the same 

                                                           
15 See Lankov (2013, p. 239) and Bidet (2009). In Korean Institute for National Unification (2005), 122 of 216 

respondents (56.5 percent) agree that they face labor discrimination. In another survey, refugees estimate that their 

chances at employment are hurt by 70-80 percent due to discrimination (National Committee for Human Rights, 2005, 

p. 65). On one hand, some South Korean employers flatly do not hire North Koreans (National Committee for Human 

Rights, 2005, p. 101). On the other hand, refugees tend to lack occupational specialization and language skills (Kim, 

2010). For instance, the South Korean language has adopted many English words, which are nonexistent in the North 

Korean language (Oh & Hassig, 2009, p. 235). Kim and Jang (2007) include examples of a refugee who lost his job 

as a car salesman because he found it difficult to learn all the English brand names, and of a former chemistry teacher 

in North Korea who, as a waitress in South Korea, could not understand an order for a “salad.” As such, many North 

Korean refugees are qualified only for manufacturing or hotel/restaurant service jobs, which they are often unwilling 

to take (Kim & Jang, 2007). 
16 Many of the employed refugees do not compete with South Koreans for their positions; instead, the government 

secures jobs for them and offers subsidies to their employers (Bidet, 2009). 
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target populations. The experiment follows the design of the experiment conducted by Gneezy et 

al. (2009), but replaces the experimental task with mazes in accordance with the experiment led 

by Gneezy et al. (2003).17 Before solving mazes, participants choose between piece-rate and 

tournament compensation schemes, which reflects their preferences for competition. 

Representative samples of South Koreans and North Korean refugees living in Seoul, South 

Korea were recruited by a third-party polling company for a separate study. The study involved a 

nonverbal reasoning test, standard experimental economics games, and surveys on experiences 

and perceptions of North Korean refugees and South Koreans. The experiment in this paper was 

offered to participants as an optional exercise at the end of the sessions. Two sessions were held 

each day for six days. Participants for this experiment were recruited from nine of the twelve 

sessions: four for South Koreans and five for North Korean refugees.18 Out of 214 subjects who 

given the option to participate, 201 (106/107 South Korean, 95/107 North Korean) consented. Both 

South Korean and North Korean refugee samples are composed of two earlier sessions in the day 

and two later sessions in the day. 

After signing consent forms, the participants received written instructions for the 

compensation schemes and the maze task. The first compensation scheme, termed “will not 

compete,” was simply piece-rate. Participants were informed that they would receive 1,000 South 

Korean Won (KRW) (roughly 1USD) per solved maze. The second, termed “will compete,” 

entered the participant into a tournament against an anonymous opponent randomly drawn from 

existing set of participants including those from all prior sessions. Participants did not know which 

sessions had already been held. Participants were informed that they would receive 3,000KRW 

per solved maze if they solved more mazes than their opponent, but would receive no 

compensation if they solved fewer mazes. They were also informed that they would be given 

1,000KRW per solved maze in the event of a tie. The base compensation for complete participation 

                                                           
17 In Gneezy et al. (2009) the experimental task is a ball-tossing game, which was not logistically feasible in this study. 
18  An additional North Korean session was sampled due to data contamination of a previous attempt. In the 

contaminated session, a participant audibly remarked, “Then of course everyone should compete!” while the 

compensation schemes were being explained. In that session, the proportion of compete was 0.816, higher than all 

other North and South Korean sessions. The next most competitive session was a South Korean one with a mean of 

0.704. Anecdotally, this anomaly may reflect the conformism within North Korean society. All other sessions were 

conducted without any interaction between participants during the course of the study. In sessions following the 

contamination, participants were strongly reminded not to converse with one another at the start. The contaminated 

data is omitted from the analyses. 
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in the study was 10,000KRW. Therefore, the minimum total compensation possible was 

10,000KRW, and the maximum was 34,000KRW. 

Participants chose between the two compensation schemes twice: once in the event that 

their opponent was South Korean, and once in the event that their opponent was North Korean. 

That is, though the participants did not know whether their opponent under the tournament scheme 

would be South or North Korean, they could choose different compensation schemes conditional 

on the identity of their opponent. Each session was held in the same room, roughly the size of a 

large seminar room, and participants were seated within eyesight of one another. Since each 

session consisted wholly of either South Koreans or North Korean refugees, participants could 

falsely infer that their opponent under the tournament scheme would be from the same group as 

themselves.19 Choosing between the compensation schemes twice counteracted such inferences 

that participants could make about the identity of their opponent. The ballot that participants filled 

out denoting their compensation scheme decisions is depicted in Figure 1.  

Once the participants selected their compensation schemes and turned in their ballots, the 

packets of mazes were distributed, and a picture of a completed maze was provided as an example. 

Participants were given five minutes to solve up to eight mazes. All participants began solving the 

mazes simultaneously. A maze was considered solved if there was an uninterrupted line linking 

the start and finish arrows, and participants had to solve the eight mazes in order.  

The mazes were collected and scored after five minutes. Payments were calculated while 

the participants completed the post-experimental survey, and were distributed in cash upon their 

exit. The entire study ran on average approximately forty minutes. All instructions, mazes, and 

surveys were paper-based, and only anonymous ID numbers were used to identify participants. All 

original experimental materials in Korean and their English translations can be found in Appendix 

A.  

 

                                                           
19 Within the South Korean and the North Korean refugee samples, there are no significant and robust session effects 

on the decision to compete. Since each session consists entirely of either North Korean refugee or South Korean 

participants, adding session dummies into the regressions in Table 8 obscures the North Korean effect. Thus, two 

alternate methods check for session effects. The first deploys an indicator that denotes whether the session is an 

earlier or later session in the day. This indicator checks for session effects that arise from the timing of the session 

within the day. The second uses a set of dummies that indicate the order of the session. That is, the first South 

Korean and the first North Korean refugee sessions are coded to 1, the second sessions are coded to 2, and so on. 

This method checks for session effects that arise from the order of the session. Both methods find no session effects 

when integrated in the set of regressions in Table 8, and largely keep the North Korean effect intact. 
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4. Theoretical Framework 

Before examining the results, this section formulates a theoretical framework for the 

ensuing discussion. In this experiment, the decision to compete measures ‘competitiveness,’ a 

catchall phrase that represents underlying preferences regarding tournament entry. In general, 

competitiveness depends on a host of factors, such as information, risk aversion, and hedonic 

values of winning and losing.  

 In the simplest model, agents compare the expected payoffs of the two compensation 

schemes: (A) piece-rate, and (B) tournament. Agents estimate two probability distributions over 

the number of mazes x ∈{0,...,8} that they and their opponent will solve. These probability 

distributions represent the information and beliefs that the agents possess regarding the ability of 

themselves and their opponent, and thus also capture factors such as confidence. Letting 𝑋𝑖 and 𝑋𝑗 

be agents’ probability distributions for themselves and their opponent respectively, the expected 

payoff of A is given in (1) and B in (2). Agents decide to compete only when the expected payoff 

of B is greater than that of A. 

 

E[A] = ∑ 𝑃(𝑋𝑖 = 𝑥)𝑥10008
𝑥=0       (1) 

E[B] = ∑ 𝑃(𝑋𝑖 = 𝑥)𝑥[1000𝑃(𝑋𝑗 = 𝑥) + 3000𝑃(𝑋𝑗 < 𝑥)8
𝑥=0 ]  (2) 

 

 In this experiment, agents make two decisions to compete: the first in the event that the 

opponent is North Korean, and the second in the event that the opponent is South Korean. Under 

this model, agents should switch their decision to compete only if they estimate one opponent to 

be more proficient at mazes than the other. North Korean refugees are socially excluded from 

South Korean society and South Koreans have limited contact with refugees, thus both groups may 

be largely unaware of the other’s true ability. The exception may be North Korean refugee students, 

who regularly observe the abilities of both populations in the classroom. If this is the case, then 

North Korean refugee students should be less willing to compete against the opponent with the 

higher ability. 

  Besides these expected payoffs, standard expected utility models incorporate wealth and 

risk effects. With these new additions, the expected payoff becomes an input of the expected utility 

function, along with other non-pecuniary variables. Wealth effects can cause the utility of an 

expected payoff to vary with wealth. Higher risk-aversion can impose a utility cost on 
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compensation scheme B, which introduces an element of risk. Risk-averse agents may instead be 

drawn to compensation scheme A, which is a degenerate lottery. There may also be interactions 

between wealth and risk effects: substantial empirical literature shows that individuals from lower 

income brackets exhibit riskier behavior in lotteries.20  

 In addition to the standard theory thus far, this paper draws on the information in the 

societal backgrounds developed in Section 2 to generate hypotheses of other effects on the 

preferences to compete of South Koreans and North Korean refugees. These other effects source 

from the dissimilar institutions of the two Koreas. Recent economic theory demonstrates that 

preferences may be endogenous to institutions (Bowles, 1998).21 One mechanism of preference 

endogeneity is habit-formation, 22  which may occur through ‘conditioning’ as in the case of 

Pavlov’s dog, or through the internalization of a behavior into the agent’s identity (Akerlof & 

Kranton, 2000). 23  If preferences are endogenous to institutions via habit-formation, then 

institutions that offer greater incentives to compete should generate more competitive agents.24 

The societal backgrounds in Section 2 suggest that South Korean institutions offer more incentives 

to compete than North Korean institutions, and that North Korean refugees face difficulties in 

adjusting to the higher competition in South Korean society. Instead, North Korean refugee 

students may become less competitive as a result of the high standards of South Korean education. 

                                                           
20 For an overview, see Ariyabuddhiphongs (2011). 
21 In the words of Becker (1992), “preferences both influence economic outcomes and are in turn influenced by the 

economy.” In the case of the two Koreas, there appears to be clearer direction of influence. Given the homogeneity of 

the Korean people prior to their division, the preferences of North and South Koreans are unlikely to explain the 

contrasting institutions that developed. Instead, history suggests that these institutions aligned with the powerful third-

party interests of the Soviet Union and the United States. Thus, any systematic difference today in the preferences of 

South Koreans and North Korean refugees could be taken as evidence that these institutions could have had a direct 

or indirect effect. 
22 Becker (1992) defines habitual behavior as “displaying a positive relation between past and current consumption.” 

Hodgson (2006) posits that institutions, by dictating the rules of the game, incentivize certain behaviors over others. 

If these behaviors in turn increase the likelihood of similar behaviors in a future time period, then preferences are 

endogenous to institutions via habit-formation. Bowles (1998) eloquently summarizes this concept: “However 

acquired, preferences are internalized: there is considerable evidence that preferences learned under one set of 

circumstances become generalized reasons for behavior. Thus economic institutions may induce specific behaviors—

self-regarding, opportunistic, or cooperative, say—which then become part of the behavioral repertoire of the 

individual. The effects of mere exposure just mentioned provide a particularly transparent example: ‘likes’ or habits 

initially induced by exposure or repetition become permanent reasons for behavior.” 
23 Since agents incur disutility by acting against their identities, they are more likely to repeat a behavior that has 

become internalized into their identities. 
24 Institutional effects can be represented in the expected utility function as weights in the appropriate direction on the 

expected payoffs (1) and (2). 
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In addition to standard expected utility theory, this paper considers three effects on 

preferences for competition specific to the context of this study. First, North Korean refugee 

students should have the most accurate information on the ability of South Koreans and North 

Korean refugees, and thus should be less willing to compete against the more capable opponent. 

Second, North Korean refugees should be less competitive than South Koreans considering the 

institutional differences. Third, among the North Korean refugees, preferences for competition 

should be related positively with informal market activity in North Korea, and negatively with 

political involvement in North Korea and South Korean educational experience. 

 

5. Results 

This section presents the results of statistical tests on the hypotheses described in the 

theoretical framework. In the sample, South Koreans (SK) and the North Korean refugees (NK) 

notably differ in observable characteristics such as gender composition, income, and education. 

On average, SK solve more mazes than NK. However, only current students in NK are significantly 

less likely to enter into a tournament against a South Korean opponent, which validates the first 

hypothesis. Controlling for observable characteristics, risk-aversion, and ability, SK are still more 

likely to compete than NK, which aligns with the second hypothesis based on institutional effects. 

Within NK, former party members in North Korea and refugees with South Korean education are 

less likely to compete, which partially supports the third hypothesis. 

 

5.1 Participant characteristics 

SK and NK differ in all observable characteristics other than age, though this is expected 

according to the sociological literature. Table 1 summarizes statistics on age, gender, education, 

income, activity, religion, and marital status for the entire sample, which consists of 106 South 

Koreans and 95 North Korean refugees. Age ranges 20-62 years for SK and 20-69 years for NK. 

Consistent with sociological literature: 25  around seventy percent of NK are females; NK 

                                                           
25 While the population of North Korean refugees has a higher proportion of women as compared to the general North 

Korean population and may possess more risk-taking individuals, refugees still tend to originate from all levels of 

society. An estimated 70 percent of the 26,000 North Korean refugees in South Korea are female (Ministry of 

Unification, 2014). Women are less likely to hold state-assigned jobs in North Korea, which makes their absence less 

noticeable (Oh and Hassig, 2009, p. 222), and also have more job opportunities in China, which is typically the first 

country en route to South Korea. Those who choose to flee North Korea and thus risk considerable danger may be 

less risk-averse. Schwekendiek (2011, p. 107) posits that refugees originate from all levels of North Korean society. 

His claim is empirically supported by Pak, Schwekendiek, and Kim (2009).  
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households earn on average roughly 1,500 USD per month, which is a third of the average SK 

household income; only thirty-nine percent of NK report having jobs compared to 63 percent of 

SK; and twenty-eight percent of NK state no religious affiliation compared to half of SK.26 High 

school is the lowest level of educational attainment in all of SK and NK. SK are more educated on 

average, but both groups have higher educational attainment than their respective general 

populations.27 Regarding marital status, two-thirds of SK are married, as compared to a third of 

NK. Notably, twenty-seven percent of NK are divorced/separated, which is likely a consequence 

of defection. With such discrepancies between NK and SK, any analysis comparing them must 

take care to control for these potential sources of differences in competitiveness.  

NK exhibit variation in socioeconomic class, experiences in North Korea (party 

membership and informal market activity), and attainment of South Korean education. Table 2 

presents these relevant characteristics of NK. The earliest year of defection is 1996, which is still 

during the post-famine period when many official institutions were undermined. Hence, most, if 

not all, of NK have likely had considerable experience with life outside these official institutions 

even when they lived in North Korea. Every socioeconomic class is represented according to the 

self-reported figures, though only 3 participants categorize themselves in the upper class. 

Nevertheless, the sample contains 19 former party members, which indicates that those from 

favorable political and social backgrounds are sufficiently represented.28 Experience in informal 

markets in North Korea is common to over a third of NK, and is not limited to any particular class. 

The majority of education attained in South Korea for NK is at the tertiary level, which may explain 

their higher attainment compared to the general North Korean population. 

 

5.2 Summary of experimental findings  

The raw experimental outcomes suggest that, on average, SK are more competitive than 

NK, and for most participants, the identity of the opponent does not affect their decision to compete. 

                                                           
26 The majority (two-thirds) of NK are Protestant, which may be due to the fact that North Korean refugees find social 

support at churches or meet missionaries while in China (Chang et al., 2008). 
27 For SK, 85 percent have attended some college or a graduate school, which is double the OECD’s (2014) estimate 

for the general South Korean adult population. Comparatively, only around half of NK are educated beyond high 

school, though this is a substantially higher proportion than one would find within North Korea: Surveys indicate that 

just 10-14 percent of the general North Korean population have attained tertiary education (Schwekendiek, 2011, p. 

72). 
28 For party members, the distribution of self-reported socioeconomic class is 2, 7, 7, 1, 2 from highest to lowest. 

Almost 85 percent of them report being middle class or higher, compared to around 57 percent for the rest of NK. 
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Table 3 summarizes participant decisions to compete in the experiment. The competitiveness of a 

group is measured by the proportion who choose to compete. Figure 2 augments the summary data 

with a graphical comparison of SK and NK competitiveness by opponent. Against a South Korean 

opponent, the competitiveness is 0.59 for SK and 0.44 for NK (two sample t-test, p-value = 0.03). 

Against a North Korean opponent, the competitiveness is 0.61 for SK and 0.51 for NK (p-value = 

0.12). Compiling the two proportions, the overall competitiveness is 0.604 for SK and 0.474 for 

NK (p-value = 0.05). The choice to compete is unaffected by the identity of the opponent for most 

participants. Only 12 SK participants (11.3 percent) and 14 NK participants (14.7 percent) switch 

their decision to compete based on the identity of the opponent. At the group level, for SK, 

competitiveness does not significantly differ between a NK or SK opponent (paired two-sided t-

test, p-value = 0.57). On the other hand, for NK, there is weak evidence of such a difference (p-

value = 0.11). 

Though the identity of the opponent does not affect the decision to compete for most 

participants, there is a stark difference in ability between SK and NK at the experimental task, 

which implies that most participants do not possess information on the ability of both SK and NK. 

The average number of mazes solved is 3.79 for SK and 2.07 for NK (two sample t-test, p-value 

< 0.01). Mazes were chosen as the experimental task as there was no pertinent stereotype or 

expected difference in ability between SK and NK, and the decisions made by most participants 

appear to support this assumption. Nevertheless, the outcomes differ from the assumption: the 

correlation between the NK indicator and mazes is -0.51. The distributions of the number of mazes 

solved for the three groups (SK only, NK only, combined) are summarized by quartile in Table 4 

and depicted in a cumulative distribution function in Figure 3. SK exhibits first-order stochastic 

dominance over NK. Roughly speaking, the SK distribution is an entire quartile above the NK 

distribution. That is, the lowest SK quartile corresponds to the third (i.e. second lowest) NK 

quartile, the third SK quartile corresponds to the second NK quartile, and so on. The top SK 

quartile lies entirely above the NK distribution. Yet, based on group-level competitiveness, it 

appears that SK are unaware of the disparity, and at most, only a subgroup of NK are aware. The 

next section more thoroughly investigates who possesses this information. 
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5.3 Who knows about the difference in ability between SK and NK? 

The first hypothesis in Section 3 identifies North Korean refugee students in South Korea 

as agents who should possess the most information on the abilities of South Koreans and North 

Korean refugees since they consistently observe salient comparisons in the classroom. Other 

groups of North Koreans generally face social exclusion, which may prevent such comparisons 

from being made. Under expected utility theory, an agent with correct information on the ability 

of North and South Koreans should compete more readily against a North Korean opponent to 

maximize payoffs. These hypotheses are tested by measuring differences in competitiveness by 

opponent, across the student and nonstudent subgroups. Within NK, there are 18 current students 

and also 24 former students who previously received South Korean education. Empirical analysis 

on the latter group can demonstrate whether any current student effects persist post-South Korean 

education. The remaining 53 of NK have received no South Korean education. Table 5 compares 

tournament entry rates by opponent across groups. 

 In line with the hypothesis, it appears that current students in NK are more aware that NK 

are disadvantaged in ability. In accordance with such information, they act strategically. NK 

current students are the only group to significantly differ in competitiveness between opponents. 

They are 17 percent less likely to compete against a South Korean opponent than a North Korean 

opponent at the 0.1 significance level.29 Interestingly, no similar trend emerges in the NK former 

students (those with past South Korean educational experience). A possibility is that once devoid 

of regular data on South Korean ability, the accuracy of information may depreciate. As expected, 

those in NK without any South Korean education display no difference based on opponent, which 

is consistent with reports on their social exclusion. Similarly, SK do not demonstrate any 

awareness of the disparity in ability.30 Most South Koreans have limited exposure to North Korean 

refugees, which is understandable given that the proportion of North Korean refugees in the South 

Korean population is a tenth of a percentage point. 

                                                           
29 Taking a closer look at participants who switch their decision to compete, 10 choose to compete only against NK 

out of the 14 who switch in NK. With such a small sample, it is difficult to draw generalizations. Nonetheless, of 

interest, 6 out of the 10 who compete only against NK have attended school in South Korea. On the other hand, none 

of the 4 NK who compete only against SK have attended a school in South Korea, though one has enrolled in an online 

university. A simple OLS regression with the dependent variable compete vs. SK – compete vs. NK and regressors NK, 

student, and their interaction finds the interaction term to be negative and significant at the 0.1 level. The estimate of 

the coefficient on the interaction term is -0.24. 
30 There were no significant differences in competitiveness by opponent for both the student and nonstudent subgroups 

in SK. 
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Another measure of information can be derived from participants’ estimations of the entire 

sample’s distribution of ability. A question on post-experimental survey asks, “How would you 

rank yourself in the maze game you just played compared to other participants?” The answer 

choices are given in quartiles. In effect, participants are estimating which quartile their score falls 

under as they are cognizant of their own score. Importantly, they are aware that the entire sample 

consists of both South Koreans and North Korean refugees. For all participants, the variable 

overestimation takes their actual performance quartile and subtracts from it their self-estimated 

quartile (1 – highest, 4 – lowest). The actual performance quartiles are displayed in Table 4. Since 

there are three possible distributions (SK only, NK only, and combined) that can define the actual 

performance quartiles, three separate overestimation variables are calculated.31 To clarify, since 

the self-estimated quartile remains fixed, this exercise finds which true distribution of ability most 

closely matches the estimates of the group, which indirectly ascertains the information the group 

has on the ability of South Koreans and North Korean refugees.32 Overestimation that equals zero 

indicates correct estimation of own ability relative to a given true distribution of ability. Positive 

(negative) overestimation indicates overestimation (underestimation) of own ability relative to a 

given true distribution of ability. As an example, Table 6 shows the step-by-step process of 

calculating overestimation relative to the South Korean sample’s true distribution of ability. Table 

7 summarizes average overestimation across groups and true distributions. 

 SK and NK non-current students correctly estimate their ability relative to their own 

group’s true distribution, which reveals that they believe the entire sample to have a distribution 

of ability similar to their own group’s true distribution. SK’s average overestimation is 

significantly negative on the NK only and combined distributions. On the SK only distribution, 

their average overestimation is not statistically different from zero. Thus, SK significantly 

underestimate their ability when ranked on the NK only or combined distributions, and instead, 

they perceive the sample to follow the SK only distribution in ability. Meanwhile, NK non-current 

                                                           
31 For example, suppose a participant solves 4 mazes and guesses a rank of 2. The participant’s actual performance 

quartile is 2 by the SK only distribution, 1 by the NK only distribution, and 2 by the combined distribution. Therefore, 

the participant’s overestimation is 0 (actual rank of 2 minus self-estimated rank of 2) by the SK only distribution, -1 

by the NK only distribution, and 0 by the combined distribution. 
32 For further clarification, suppose a group is asked to guess which quartile their heights fall under in the general 

North American population. If their estimates, on average, match the European distribution of height instead of the 

North American one, then it can be inferred that the distribution of height that the group has in mind more closely 

resembles the European distribution than the American one. However, in the context of this study, ability is much less 

salient than height. 
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students significantly overestimate their ability when ranked on the SK only or combined 

distributions. They regard other participants to have a distribution of ability similar to the NK only 

sample.33  

NK current students correctly estimate their ability relative to the SK only and the 

combined true distributions, 34  which suggests that they believe the entire sample to have a 

distribution of ability that incorporates both NK and SK abilities. They significantly underestimate 

their ability when ranked on the NK only distribution. This difference in estimation between NK 

current students and other NK is not explained by age35 or educational attainment.36 Notably, SK 

students (n=13) significantly underestimate their own ability relative to all true distributions, 

which may indicate a general, negative student effect on the estimation of own ability.37 However, 

entry rates into the tournament for SK students do not differ by opponent. Thus, whereas 

information may explain the lower overestimation of NK current students compared to other NK, 

it does not explain the lower overestimation of SK students compared to other SK. 

 Admittedly, guessing one’s quartile is an abstract exercise, and it is likely that participants 

spend no more than a few seconds before ticking a box; nevertheless, on average, groups 

consistently manage to estimate their own distribution with statistical precision, and the only 

exception is the one that was expected: NK current students correctly estimate (i) the combined 

distribution, which represents both South Korean and North Korean refugee ability, and/or (ii) the 

                                                           
33 The differences between the overestimation of NK former students and of NK with no South Korean education are 

largely insignificant relative to all three true distributions of ability. 
34 Overestimation for NK current students does not significantly differ whether calculated relative to the SK only or 

to the combined distribution (paired t-test, p-value = 0.33). 
35 16 of the 18 NK current students are less than or equal to 40 years of age. The overestimation of those 16 NK current 

students is compared to the overestimation of the 28 NK non-current students who are also less than or equal to 40 

years of age. The average ages for these age-restricted subsets are not statistically different. The results do not change: 

NK current students correctly estimate their own ability relative to the SK only and combined true distributions and 

significantly underestimate relative to the NK only true distribution. NK non-current students correctly estimate their 

own ability relative to the NK only distribution, and significantly overestimate relative to the other two distributions. 
36 13 of the 18 NK current students are attending college. (The NK current students attending college have the 

statistically the same overestimations as all NK current students.) The overestimations of the subset of 29 NK non-

current students who have attended college are statistically the same as the entire subgroup of NK non-current students. 
37 When overestimation is calculated relative to the SK only and combined distributions, OLS regressions with the 

dependent variable overestimation and regressors NK, student, and their interaction find that the effect of student is 

significant and negative while the interaction is insignificant. When overestimation is calculated relative to the NK 

only distribution, the coefficient on student becomes insignificant, whereas the interaction becomes significant and 

negative. This set of regressions is inconclusive on whether the correct estimation of NK current students relative to 

the SK only and combined true distributions is due to information or a general student effect. If the general student 

effect exists, whether it is specific to the South Korean educational system is indeterminable with this data, but given 

the extreme competitiveness, it is not implausible that students in South Korea tend to view their competition more 

formidably. 
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SK only distribution, which mirrors their peers in the classroom. If what is observed here is simply 

‘gut feeling,’ then it appears that this clumsy gut feeling is surprisingly accurate at the group-level.  

Even if the societal context is disregarded, these estimations are still consistent with the 

prior results. First, despite a substantial gap in ability between North Korean refugees and South 

Koreans, the identity of the opponent does not affect tournament entry rates for most subgroups. 

Second, most subgroups estimate the general distribution of ability to be similar to their own true 

ability; as such, they predict that they are competing against an opponent with similar ability as 

themselves. Third, the only subgroup (i.e., the subgroup of NK current students) that does not do 

this, but instead correctly estimates the combined and the other group’s true distributions, happens 

to be the only group that is less competitive against the more capable opponent. The evidence in 

this paper attributes the last point to an asymmetry in information. 

 

5.4 Are North Koreans less competitive than South Koreans? 

This subsection investigates whether the lower competitiveness of NK is robust to a variety 

of controls. At first glance, from Section 5.2, it appears that NK are less competitive than SK. 

However, considering the notable differences in observable characteristics (Section 5.1) and ability 

(Section 5.2) between the two groups, this result is obviously far from robust. To control for these 

observable characteristics, a regression model is estimated on the decision to compete. The 

dependent variable compete is coded to 0 if the participant does not compete against both NK and 

SK opponents, 1 if the participant competes against only one opponent, and 2 if the participant 

competes against both opponents.38 Table 8 summarizes regression results based on an ordinal 

probit model. 

The North Korean indicator is estimated to decrease the likelihood of competing by a range 

of 12-20 percent and is statistically significant across all specifications except in S5 and S6. S5 

includes monthly household income which is highly correlated with the North Korean indicator (r 

                                                           
38 To capture all interpretations of competitiveness, two other measures of competitiveness as the dependent variable 

are used, and the North Korean effect does not disappear. Since these two other measures are considered less precise 

in their measurements, analyses using the dependent variable compete are presented in the text. The two other variables 

are as follows. Compete 2 is coded to 0 if the participant does not compete against both types of opponent, and to 1 if 

the participant competes against at least one type of opponent. Based on a probit model with the dependent variable 

as compete 2, the North Korean indicator remains negative and significant at least at the 0.1 level in specifications S3 

and S7-S10 in Table 7. Compete 3 is coded to 0 if the participant does not compete against at least one type of opponent, 

and to 1 if the participant competes against both types of opponent. Based on a probit model with the dependent 

variable as compete 3, the North Korean indicator remains negative and significant at least at the 0.1 level in 

specifications S1-S4 and S7-S10 in Table 7. 
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= -0.63). Income displays no effect in S5, even after dropping the North Korean indicator. This 

suggests one of two possibilities. The first and more likely explanation is that income has little 

impact on competitiveness, and thus its inclusion causes the estimated North Korean effect to 

become insignificant due to multicollinearity. The second is that, contrary to the literature which 

argues that lower income households are more likely to participate in risky lotteries,39 in this 

experiment, lower income produces less competitive behavior.40 S6 includes education, which is 

negatively related with the North Korean indicator. Furthermore, education is positively correlated 

with both the number of mazes solved and income, which are also negatively correlated with the 

North Korean indicator. Consequently, as in S5, the estimated North Korean effect in S6 may be 

obscured by multicollinearity. Without the North Korean indicator, all education dummies still 

remain insignificant, and an F-test fails to reject the null hypothesis that they are jointly equal to 

0 (p-value = 0.61). 

S3-S11 contain a control for risk-aversion, which is determined by a question in the post-

experimental survey which asks, “How do you see yourself: on a scale of 0 (unwilling to take risks) 

to 10 (fully prepared to take risks), are you generally a person who is fully prepared to take risks 

or do you try to avoid taking risks?”41 This question partitions the total sample into three risk 

groups. Around a third of the sample rates themselves between 0 and 4 inclusive, and they are 

denoted as risk group 1 (most risk averse). The next third, risk group 2, rate themselves as 5 or 6. 

The most risk-seeking third, risk group 3, rate themselves as 7 or higher. Table 9 displays the 

distribution of NK and SK by gender in the risk groups.42 

The coefficient on the indicator for the most risk-seeking group (risk group 3) is positive 

and statistically significant across S3-S11. Being in the most risk-seeking group is estimated to 

increase competitiveness by a range of 25-27 percent, which is an intuitive result. Interestingly, 

with risk controls, the female effect diminishes and becomes insignificant, which suggests that 

                                                           
39 For an overview, see Ariyabuddhiphongs (2011). 
40 As keeping income in the regression lowers the pseudo R2 and drops 13 participants due to missing income data, it 

is not included in other specifications. 
41 This question is taken from Buser et al. (2013). The same non-incentivized question in a representative survey in 

Germany predicts incentivized lottery choices and various other behaviors, such as stock-holding and smoking 

(Dohmen et al., 2011). Lonnqvist et al. (2010) find that this question provides a more stable measure over time of risk 

aversion than lottery tasks. 
42 Consistent with literature on risk and gender, both NK and SK males appear to be more risk-seeking than their 

female counterparts. The concentration of SK females decreases in the more risk-seeking groups, but interestingly, 

the concentration of NK females remains uniform. This may be due to the self-selection as discussed in Section 2. 
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females are less likely to compete as a result of higher risk aversion. Interactions between female, 

NK, and the risk groups are all insignificant.   

S4-S11 include a control for ability (𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂ ). The rationale for using 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  to control 

for ability (instead of simply the number of mazes solved43) follows from Section 5.3, which 

suggests that SK, NK current students, and other NK possess asymmetric information concerning 

the ability of the other groups and thus may systematically differ in their estimation of the general 

distribution of ability. As such, using the absolute number of mazes can omit this systematic 

variation in information and lead to bias.44 To control for information in this ability measure, 

participants are ranked according to the distribution that their group believes the sample to follow. 

As reflected in Table 7, this means that SK are ranked according to the SK only distribution, NK 

non-current students to the NK only distribution, and NK current students to the SK only or 

combined distribution. Each participant’s number of mazes solved is plotted on the appropriate 

distribution, and 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  takes the value of the resulting quartile (1 – highest, 4 – lowest).45 Table 

10 presents the distribution of 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  by group. 

The 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  indicators included in S4-S11 represent the bottom three information-

controlled quartiles. As expected, the sign on the indicators are negative. The coefficients on the 

indicators are significant at the 0.01 level across specifications, but they are not statistically 

different from one another, which suggests that the main difference lies between the first quartile 

and the others. Not being ranked in the first quartile is estimated to decrease the likelihood of 

                                                           
43 If the number of mazes solved (mazes) is used instead of 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  in S4-S11 of Table 7, then the North Korean 

effect is significant only in S7 and S8 at the 0.1 significance level, with an estimated effect of around -15 percent. 

Mazes is insignificant in all specifications. Nevertheless, checking for joint significance with an F-test rejects the null 

that NK = mazes = 0 at the 0.05 level in all specifications except in S5, where NK is highly correlated with income, 

and in S6, where the p-value of the F-test is 0.12. 
44 For illustration, suppose a NK and a SK both expect themselves to solve 3 mazes, but the SK estimates the general 

distribution of ability to be similar to the SK only distribution, whereas the NK estimates it to be similar to the NK 

only distribution (see Table 4 for distributions). For the NK, a score of 3 is in the second highest quartile by the NK 

only distribution. Thus, the NK believes there is a good chance of winning in a tournament. However, for the SK, a 

score of 3 is in the third quartile by the SK only distribution; the SK has more reservations about competing. Therefore, 

both agents can expect the same ability of themselves in absolute terms, but since competing by definition necessitates 

an opponent and thus is dependent on relative ability, in this scenario, the SK is biased away from competing. 
45 For example, a SK who solves 4 mazes is assigned a rank of 2, whereas a NK non-current student who solves 4 

mazes is assigned a rank of 1. Conceptually, 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  controls for information and confidence. Information is 

accounted by applying the appropriate distribution. Confidence is measured by using the number of mazes solved as 

a proxy. Note that 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  does not measure actual ability, which would simply be the number of mazes solved. 

Instead, it measures perceived relative ability, which is what matters in the decision to compete. That is, what 

influences your decision to compete is not how good you actually are, but rather, how good you think you are, relative 

to your opponent. 
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competing by a range of 29-40 percent. With these controls, age loses significance. This can be 

attributed to the relationship between age and 𝑞𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  (r = -0.31): older participants tend to solve 

fewer mazes. 

The strongest (-20 percent) and most significant (0.05 level) predicted effect of the North 

Korean indicator appears in S7 which has gender, age, risk, ability, and religion controls. Perhaps 

the most justifiable specification is S4, which does not include religion controls. Under S4, North 

Koreans are estimated to be 14 percent less likely to compete at the 0.1 significance level, 

controlling for gender, age, risk aversion, and ability.  

Ultimately, after controlling for all observable characteristics from Section 5.1, there still 

remains an unaccounted, significant difference between the competitiveness of North Korean 

refugees and South Koreans. North Korean refugees are less likely to compete than South Koreans 

by a margin of 12-20 percent. The next section attempts to find clues as to why this difference 

exists. 

 

5.5 Why are North Koreans less competitive? 

This subsection exploits the variation within the North Korean refugee sample to test the 

third hypothesis from the theoretical framework which predicts that competitiveness is related 

positively with informal market activity and negatively with former party membership and South 

Korean educational experience. As detailed in the Section 2, party membership indicates a high 

degree of participation in the official institutions in North Korea, whereas informal market 

experience implies greater levels of activity independent of such institutions. 46  In addition, 

previous results confirm that NK current students are most aware of the disparity in ability between 

South Koreans and North Korean refugees. As North Korean refugees, these students may 

internalize their disadvantage in ability and come to believe that they are less capable generally. If 

so, their competitiveness may also suffer. To test these effects of (i) former party membership, (ii) 

informal market experience in North Korea, and (iii) South Korean educational experience, a 

regression model is estimated on the decision to compete. The regressors of interest are the 

indicators for former party membership, informal market experience, current student, and former 

                                                           
46 These two groups are not necessarily mutually exclusive: 6 participants report being a former party member and 

having experience in informal markets in North Korea.  
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student in South Korea. Relevant controls are borrowed from Section 5.4, as is the dependent 

variable compete.47 Table 11 summarizes the regression results based on an ordinal probit model. 

 Testing for institutional effects, party membership appears to be linked to some negative 

effect on competitiveness. Applying the method of artificial orthogonalization48 (Baltagi, 2003, p. 

272) to address the high collinearity between party membership and age (r = 0.41), party 

membership is significant at the 0.05 level in S4-S7, and estimated to decrease competitiveness by 

a range of 30-46 percent. Without artificial orthogonalization, the former party member indicator 

is insignificant except in S7. Estimates of the party membership effect under artificial 

orthogonalization are reported in the “With age residuals only” row. As artificial orthogonalization 

induces bias (Buse, 1994), these results must be treated with caution. Overall, the negative former 

party member effect hints at the possibility of preference endogeneity in line with the hypothesis 

that higher involvement in North Korean institutions lessens competitiveness. 

 As for informal market experience, the estimated effect is insignificant across 

specifications. However, the earliest year of defection in NK is 1996, when official institutions 

had already deteriorated considerably. Hence, it is not surprising if almost all of NK have had 

substantial experience outside of the official institutions, even disregarding their experiences 

during defection. As such, the effect of informal market experience may be indistinguishable.  

As for South Korean educational experience, several noteworthy results arise. Whereas the 

indicator for current student is insignificant in most specifications, former students are estimated 

to be less likely to compete than those with no South Korean education (“nonstudents”) by a range 

of 27-50 percent, which is significant at least at the 0.05 level and robust to controls in S2-S7. In 

S7, the regressors of interest are interacted with the variable 𝑦𝑒𝑎𝑟𝑠 𝑙𝑖𝑣𝑒𝑑 𝑖𝑛 𝑆𝑜𝑢𝑡ℎ 𝐾𝑜𝑟𝑒𝑎 −

 𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑆𝐾̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ .49 An additional year in South Korea has no effect for former students, but has a 

negative effect for current students, which is estimated to be 13 percent and significant at the 0.01 

level. Connecting these results, it appears that at first, NK students in the South Korean educational 

system are not significantly different from nonstudents in their competitiveness. However, their 

                                                           
47 Based on probit models, using compete 2 and compete 3 as dependent variables as described in footnote 38 does 

not alter the results in Table 11. 
48 Artificial orthogonalization uses the residuals from the OLS regression of age on party membership to replace age 

in the specifications. In the first stage regression, the estimated coefficient on party membership is 12.36, and is 

significant at the 0.01 level. By construction, the resulting age residuals are uncorrelated with party membership, thus 

resolving multicollinearity issues. 
49 Only 2 NK participants had spent just a year in South Korea. See Table 2 for summary statistics on years lived in 

South Korea. 
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competitiveness appears to fall during their studies. By the time they leave the educational setting, 

their competitiveness is significantly lower than that of nonstudents. 50  On the other hand, 

nonstudents display signs of increasing their competitiveness. An additional year in South Korea 

is estimated to increase their likelihood of competing by 6 percent at the 0.1 significance level. 

Importantly, higher education itself is not detrimental to competitiveness. In fact, in all 

specifications with education controls, attending a 4-year college or graduate school is estimated 

to increase competitiveness by a margin of 30-35 percent.51 Higher education may increase ability 

in mental tasks such as mazes, which in turn may positively affect confidence and competitiveness; 

conversely, more capable refugees may enter into higher education. 

In summary, the South Korean educational system has a pronounced negative effect on the 

competitiveness of North Korean refugees, and there is some evidence for institutional effects on 

the competitiveness of former party members. Though higher education is related to higher 

competitiveness in NK, in every specification, it is at least equaled in magnitude by the negative 

effect attached to former students.52 

 

6. Conclusion 

This paper investigates whether institutions and systematic experiences affect preferences 

for competition by taking advantage of a natural experiment featuring South Korean and North 

Korean refugee participants. In an experimental setting, participants choose between a piece-rate 

and a tournament compensation scheme for their experimental task of solving mazes. The decision 

to enter into this tournament represents preferences for competition. 

                                                           
50 If both NK current and former students are excluded from the regressions in Table 8, in no specifications is the NK 

indicator significant, though this may be due to a smaller sample size. 
51 Since there are only 2 NK who have attended graduate school, adding a separate indicator for graduate school 

completely determines them. To remedy this, they are coded with the 4-year college group. Excluding them entirely 

makes the party member effect significantly negative in S4, S6, and S7, though this may be due to the fact that both 

graduate school attendees did not compete against any opponent, and are older (50 years and 69 years) non-former 

party members. That is, dropping older, less competitive, non-former party members accentuates the negative party 

member effect. 

The estimate on former student increases in magnitude with education controls, indicating that S1-S3 suffer from 

omitted variable bias. The correlation between the number of mazes solved and education at the 4-year college or 

graduate level is 0.29, suggesting that those educated at these levels solve more mazes. In addition, NK with South 

Korean educational experience comprise a majority of NK college and graduate school attendees. See Appendix B for 

a tabulation of South Korean educational experience and highest educational attainment. 
52 In every specification with education controls in Table 10, the F-test with the null hypothesis that the former student 

effect plus the 4-year college/graduate school effect is zero fails to be rejected at the 0.1 significance level. 
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In this experiment, there is a large difference in the competitiveness of North Korean 

refugees and South Koreans, which cannot be accounted for by gender, age, risk-aversion, ability, 

income, education, activity, and other observable characteristics. North Koreans are estimated to 

be less likely to compete by a margin of 12-20 percent. This result aligns with hypotheses from 

history and sociology that bring attention to the institutional differences between North and South 

Korea and to the refugees’ experiences in South Korea. There is evidence that institutions may 

have some effect—namely, former party members in North Korea seem to be less competitive than 

other North Korean refugees—and pronounced evidence highlights the South Korean educational 

experience as a factor. North Koreans with former schooling in South Korea display significantly 

lower competitiveness, which is not outweighed by the benefits of higher education. Furthermore, 

North Koreans currently receiving education in South Korea become less competitive over time.  

This paper links the negative effect of South Korean education on the competitiveness of 

North Korean refugees with the finding that North Korean students in South Korea have the most 

accurate information on both North and South Korean ability. In the experimental task (mazes), 

South Koreans are significantly more proficient. Despite this difference in proficiency, only 

current North Korean refugee students have a significantly lower rate of tournament entry against 

a South Korean opponent than against a North Korean opponent. South Koreans and other North 

Koreans seem unaware of this disparity in ability. Further evidence supports this argument. South 

Koreans and North Korean refugee nonstudents are accurate in their estimation of their own ability 

relative to their own true distributions of ability, whereas the North Korean refugee students seem 

mindful of the abilities of both North Korean refugees and South Koreans in their estimation. If 

North Korean students, who know that North Koreans are disadvantaged in ability compared to 

South Koreans, consequently come to believe that they are less capable in general, then they may 

also become less competitive as predicted by standard economic models. 

Consistent with results from Gneezy et al. (2009) and Leibbrant et al. (2013), this paper 

provides evidence that preferences for competition are not merely idiosyncratic. Instead, 

preferences for competition seem to be pliable to external influences such as formative experiences 

and the rules that societies set. In the context of this paper, South Korean institutions foster a 

winner-takes-all environment in which everyone faces intense incentives to compete for 

educational attainment on the basis of merit. Meanwhile, the North Korean songbun system, 

operated under a Communist regime, largely determines the course of life at birth for North 
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Koreans and offers little incentive to compete on the basis of merit. North Koreans refugees, even 

those that live in South Korea, still exhibit lower competitiveness than South Koreans, which 

suggests that their preferences to compete are ‘sticky’ to their previous experiences under North 

Korean institutions. 

This paper aligns with a larger literature on institutional preference endogeneity. Kim et al. 

(2013) in an experiment on the same target populations of this paper find that North Korean 

refugees display more egalitarian behavior than South Koreans, which is expected considering that 

the North operates on a command economy and the South on a market economy. Alesina and 

Fuchs-Schündeln (2007) compare East and West Germans and find that East Germans have more 

pro-state preferences, which is due “in large part to the direct effect of Communism.” The authors 

speculate that this effect of Communism could emerge through indoctrination or simply 

“becoming used to” state intervention. Similarly, this paper attributes the ‘stickiness’ of 

preferences to identity and conditioning effects. Such recent work demonstrates that economics 

harbors promise in tackling intimidating questions such as what influences preferences and how. 

Future research into these questions may hold answers to a host of economic phenomena and find 

applicability in encouraging beneficial behaviors and discouraging detrimental ones.  

 Ultimately, this paper can inform South Korean policymakers on the assimilation of North 

Korean refugees. Despite the three-month orientation and settlement subsidies that refugees 

receive upon arrival (Ministry of Unification, 2014), low social integration and high 

unemployment persist as prevalent problems. These are also costly problems, as an estimated 80 

percent of North Korean refugees are dependent on welfare (Bidet, 2009). The evidence in this 

paper advises against throwing refugees into the deep end of the pool: South Korean education, 

which one hopes would empower them, may have the opposite effect. Refugees with the potential 

to become success stories and inspiration for other refugees may instead become discouraged in 

the South Korean educational system. Such discouragement may breed lower competitiveness, 

which in turn may hinder effort in the classroom and the labor markets. Instead, a safe space may 

be paramount where North Korean refugees are taught to expect many initial failures, which are 

necessary, and encouraged to persist in their efforts. More applied research is needed to discern 

the best way to facilitate these refugees from a completely foreign society. When the time comes, 

such research may prove crucial in bettering the lives of many more from the North.  
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Table 1 

Participant Characteristics: Entire Sample 

 South Korean 

Mean (Std. Dev.) 

North Korean 

Mean (Std. Dev.) 

Age 43.28 (11.79) 41.16 (11.98) 

Female 0.51 (0.50) 0.73 (0.45) 

Highest Education   

High school 0.15 (0.36) 0.47 (0.50) 

Two-year/technical/ 

online college 

0.14 (0.35) 0.20 (0.40) 

Four-year college 0.63 (0.48) 0.31 (0.46) 

Graduate school 0.08 (0.27) 0.02 (0.14) 

Monthly Household 

Income 

518.91 

(269.88) 

156.94 

(153.57) 

Activity   

Employed 0.63 (0.48) 0.39 (0.49) 

Student 0.12 (0.33) 0.22 (0.42) 

Housekeeper 0.28 (0.45) 0.18 (0.39) 

Unemployed 0.01 (0.10) 0.22 (0.42) 

Religion   

Nonreligious 0.50 (0.50) 0.28 (0.45) 

Protestant 0.24 (0.43) 0.66 (0.48) 

Catholic 0.12 (0.33) 0.11 (0.10) 

Buddhist 0.14 (0.35) 0.04 (0.20) 

Marital Status   

Single 0.28 (0.45) 0.29 (0.46) 

Married (living 

together) 

0.67 (0.47) 0.33 (0.47) 

Married (living 

apart) 

0.01 (0.10) 0.03 (0.18) 

Divorced/separated 0.03 (0.17) 0.27 (0.45) 

Widowed 0.01 (0.10) 0.07 (0.26) 

N 106 95 

Monthly household income denoted in units of 10,000 South Korean Won (KRW), which converts roughly to 9 

USD. Note that some participants have more than two activities (e.g. employed and a student) so the proportions for 

Activity do not total to 1.  
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Table 2 

Participant Characteristics: North Korean Sample 

Range of defection (year) 1996 - 2013 

  

 Mean (Std. Dev.) 

Years in South Korea 7.29 (3.66) 

Age of defection 30.01 (12.35) 

  

 Count (Proportion) 

Party member in North Korea 19 (0.20) 

Informal market experience in North Korea 36 (0.38) 

Self-reported socioeconomic class in North Korea  

Upper class 3 (0.03) 

Upper-middle class 26 (0.27) 

Middle class 30 (0.32) 

Lower-middle class 7 (0.07) 

Lower class 29 (0.31) 

Educational experience in South Korea  

None 53 (0.56) 

Middle school 1 (0.01) 

Middle school examination 2 (0.02) 

High school 5 (0.05) 

High school examination 10 (0.11) 

College 21 (0.22) 

Graduate school 2 (0.02) 

Online university 10 (0.05) 

N 95 

The total count for the category “educational experience in South Korea” does not equal 95 since some participants 

are double counted: 2 participants attended both an online university and another school, and 7 participants took an 

exam and also attended school.  
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Table 3 

Decision to Compete and Other Experimental Outcomes 

 South Korean 

Mean 

(Std. Dev.) 

North Korean 

Mean 

(Std. Dev.) 

SK – NK 

 

(Std. Err.) 

Compete 0.60 

(0.5) 

0.47 

(0.5) 

0.13** 

(0.07) 

Compete vs. SK opponent 0.59 

(0.49) 

0.44 

(0.50) 

0.15** 

(0.07) 

Compete vs. NK opponent 0.61 

(0.49) 

0.51 

(0.50) 

0.11 

(0.07) 

Mazes solved 3.79 

(1.57) 

2.07 

(1.29) 

1.72*** 

(0.20) 

Earnings 5981.13 

(6553.4) 

3221.05 

(3832.1) 

2760.08*** 

(766.82) 

N 106 95 201 

“Compete” is the proportion of participants who choose to compete. “Mazes solved” is the number of mazes out of 8 

solved in 5 minutes. “Earnings” is the amount earned by the participant in South Korean Won (KRW) dependent on 

the number of mazes solved, chosen payment scheme, and their randomly matched opponent.  

The “South Korean” column represents the South Korean sample. The “North Korean” column represents the North 

Korean refugee sample. The “SK-NK” column is the difference between the South Korean sample and the North 

Korean refugee sample; asterisks denote significance of two sample t-tests with the null hypothesis that the 

difference equals 0. 

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 4 

Number of Mazes Solved in Quartiles by Group  

Percentile 25 percent 50 percent 75 percent 99 percent 

South Korean group 3 3 5 8 

North Korean refugee group 1 2 3 5 

Combined group 2 3 4 8 
To calculate actual performance quartiles for the variable overestimation, the lowest quartile in the South Korean 

distribution excludes the score of 3.  
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Table 5 

Decision to Compete Based on Identity of Opponent 

 

South Korean 

Opponenta 

North Korean 

Opponenta 

Difference between 

Opponentsb N 

SK group 0.59 

(0.49) 

0.61 

(0.49) 

-0.02 

(0.03) 

106 

NK group (all) 0.44 

(0.50) 

0.51 

(0.50) 

-0.06 

(0.04) 

95 

NK subgroups     

Current student in 

South Korea 

0.50 

(0.51) 

0.67 

(0.49) 

-0.17* 

(0.09) 

18 

Former student in 

South Korea 

0.29 
(0.46) 

0.38 
(0.49) 

-0.08 

(0.08) 

24 

Never a student in 

South Korea 

0.49 

(0.50) 

0.51 

(0.50) 

-0.02 

(0.05) 

53 

a Values indicate the proportion of the group (row) who compete against the specified opponent (column), and 

standard deviations are reported in parentheses. 
b Values are the proportion of those who compete against a South Korean opponent minus the proportion of those 

who compete against a North Korean opponent, within the specified group (row). Standard errors from paired two-

sided t-tests are reported in parentheses. 

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 6 

Overestimation of Own Ability Relative to the South Korean True Distribution of Ability 

 

Actual Performance 

Quartile1
 

Mean 

(Std. Dev.) 

Self-Estimated 

Quartile 

Mean 

(Std. Dev.) 

Overestimation of 

own ability2 

Difference 

(Std. Err.) N 

SK group 2.58 2.62 -0.05 106 

 (0.91) (0.94) (0.07)  

NK subgroups     

Current student in  3.22 3.11 0.11 18 

South Korea (0.73) (0.90) (0.16)  

Former student in  3.46 2.80 0.67*** 24 

South Korea (0.72) (1.02) (0.17)  

Never a student in  3.58 3.06 0.52*** 53 

South Korea (0.61) (0.94) (0.13)  
1 Actual performance quartiles are calculated according to the South Korean sample’s true distribution of ability 

from Table 4. 
2 Standard errors are from one-sample t-tests with the null hypothesis overestimation = 0. Note that overestimation 

is defined as actual quartile – self-estimated quartile. Asterisks denote significance of the t-tests. 

Quartiles are coded from 1 (highest) to 4 (lowest). Positive overestimation indicates overestimation of own ability 

relative to the true South Korean distribution of ability. Negative overestimation indicates underestimation of own 

ability relative to the true South Korean distribution of ability. Zero overestimation indicates correct estimation of 

own ability relative to the true South Korean distribution of ability. Correct self-estimations are shaded. 

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 7 

Overestimation of Own Ability Relative to True Distributions of Ability 

 Average overestimation relative to the specified true distribution 

(Std. Err) 

 

 

SK only 

distribution 

Combined 

distribution 

NK only 

distribution N 

SK group -0.05 

(0.07) 

-0.24*** 

(0.08) 

-0.91*** 

  (0.08) 

106 

NK subgroups     

Current student in 

South Korea 

0.11 

(0.16) 

0.06 

(0.17) 

-0.83*** 

(0.17) 

18 

Former student in 

South Korea 

0.67*** 

(0.17) 

0.67*** 

(0.17) 

-0.04 

(0.20) 

24 

Never a student in 

South Korea 

0.52*** 

(0.13) 

0.50*** 

(0.13) 

-0.10 

(0.14) 

53 

Overestimation = actual performance quartile – estimated quartile. Quartiles are coded from 1 (highest) to 4 

(lowest). Three different distributions specified by column are used to calculate actual performance quartile. Groups  

are labeled in the leftmost column. Values indicate the average overesimation for the specified group relative to the 

specified true quartile distribution. In parentheses are standard errors from one-sample t-tests with the null 

hypothesis overestimation = 0.  

Positive overestimation indicates overestimation of own ability relative to the specified distribution. Negative 

overestimation indicates underestimation of own ability relative to the specified distribution. Zero overestimation 

indicates correct estimation of own ability relative to the specified distribution. Correct self-estimations are shaded. 

*significant at 0.1; **significant at 0.05; ***significant at 0.01 



43 
 

Table 8 

Are North Korean refugees less competitive than South Koreans? Regression Results  

Dependent variable: number of times chosen to compete {0, 1, 2} 

Regressor S1 S2 S3 S4 S5 

North Korean -0.13** 

(0.07) 

-0.12* 

(0.07) 

-0.16** 

(0.08) 

-0.14* 

(0.08) 

-0.13 

(0.09) 

Female – -0.14* 

(0.07) 

-0.08 

(0.07) 

-0.07 

(0.08) 

-0.07 

(0.08) 

Age – -0.01** 

(0.00) 

-0.01** 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

Risk-aversion 

group 

     

2 – – 0.08 

(0.09) 

0.09 

(0.09) 

0.08 

(0.09) 

3 (lowest) – – 0.27*** 

(0.08) 

0.25*** 

(0.09) 

0.26*** 

(0.09) 

𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂       

2 – – – -0.34*** 

(0.12) 

-0.33*** 

(0.12) 

3 – – – -0.36*** 

(0.12) 

-0.34*** 

(0.12) 

4 (lowest) – – – -0.35*** 

(0.13) 

-0.29** 

(0.13) 

Monthly 

household income 

– – – – -0.00 

(0.01) 

Constant 0.48*** 

(0.04) 

0.48*** 

(0.04) 

0.48*** 

(0.04) 

0.49*** 

(0.04) 

0.49*** 

(0.04) 

Chi squared 3.95 

(1) 

11.61 

(3) 

20.50 

(5) 

22.73 

(8) 

19.58 

(9) 

Pseudo R2 0.010 0.032 0.058 0.075 0.067 

N 201 201 201 200 187 

Estimates are partial derivatives computed at the sample means, predicting the highest outcome (2), based on an 

ordinal probit model. Robust standard errors are reported in parentheses beneath estimates. The unit for monthly 

household income is in 100,000KRW (roughly 900 USD).  

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 8 (cont.) 
Dependent variable: number of times chosen to compete {0, 1, 2} 

Regressor S6 S7 S8 S9 S10 S11 

North Korean -0.12 

(0.08) 

-0.20** 

(0.08) 

-0.19** 

(0.09) 

-0.19** 

(0.09) 

-0.18* 

(0.09) 

-0.17* 

(0.10) 

Female -0.06 

(0.08) 

-0.05 

(0.08) 

-0.05 

(0.08) 

-0.10 

(0.09) 

-0.10 

(0.09) 

-0.10 

(0.09) 

Age -0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

Risk-aversion group       

2 0.10 

(0.09) 

0.07 

(0.09) 

0.07 

(0.09) 

0.05 

(0.09) 

0.05 

(0.09) 

0.05 

(0.09) 

3 (lowest) 0.25*** 

(0.09) 

0.26*** 

(0.09) 

0.26*** 

(0.09) 

0.26*** 

(0.09) 

0.26*** 

(0.09) 

0.24*** 

(0.09) 

𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂        

2 -0.33*** 

(0.12) 

-0.33*** 

(0.11) 

-0.33*** 

(0.12) 

-0.34*** 

(0.11) 

-0.34*** 

(0.11) 

-0.35*** 

(0.11) 

3 -0.37*** 

(0.12) 

-0.37*** 

(0.11) 

-0.37*** 

(0.11) 

-0.39*** 

(0.11) 

-0.40*** 

(0.11) 

-0.41*** 

(0.11) 

4 (lowest) -0.35*** 

(0.13) 

-0.38*** 

(0.12) 

-0.38*** 

(0.12) 

-0.40*** 

(0.12) 

-0.40*** 

(0.12) 

-0.39*** 

(0.12) 

Highest education       

2-year college 0.05 

(0.10) 

– 0.04 

(0.11) 

– 0.05 

(0.11) 

0.05 

(0.11) 

4-year college 0.06 

(0.08) 

– 0.03 

(0.09) 

– 0.04 

(0.09) 

0.04 

(0.09) 

Graduate school 0.03 

(0.16) 

– 0.02 

(0.16) 

– 0.05 

(0.16) 

0.07 

(0.16) 

Religion       

Protestant – 0.10 

(0.08) 

0.09 

(0.08) 

0.10 

(0.08) 

0.10 

(0.08) 

0.11 

(0.08) 

Catholic – -0.08 

(0.13) 

-0.08 

(0.14) 

-0.05 

(0.14) 

-0.06 

(0.14) 

-0.05 

(0.14) 

Buddhist – -0.11 

(0.13) 

-0.11 

(0.13) 

-0.10 

(0.13) 

-0.10 

(0.13) 

-0.08 

(0.13) 

Employed – – – -0.04 

(0.11) 

-0.05 

(0.12) 

-0.06 

(0.12) 

Student – – – 0.10 

(0.13) 

0.08 

(0.14) 

0.09 

(0.14) 

Housekeeper – – – 0.11 

(0.13) 

0.10 

(0.13) 

0.08 

(0.13) 

Marital status 

controls 

No No No No No Yes 

Constant 0.49*** 

(0.04) 

0.49*** 

(0.04) 

0.49*** 

(0.04) 

0.49*** 

(0.04) 

0.49*** 

(0.04) 

0.49*** 

(0.04) 

Chi squared 23.24 

(11) 

34.75 

(11) 

35.41 

(14) 

35.31 

(14) 

36.32 

(17) 

38.78 

(21) 

Pseudo R2 0.077 0.084 0.085 0.091 0.091 0.097 

N 200 200 200 200 200 200 

Estimates are partial derivatives computed at the sample means, predicting the highest outcome (2), based on an ordinal probit model. 

Robust standard errors are reported in parentheses beneath estimates. The unit for monthly household income is in 100,000KRW 

(roughly 900 USD).  

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 9 

Distribution of Risk-Aversion 

 South Korean North Korean 

Risk Group Male Female Male Female 

1 (most risk-averse) 11 27 3 22 

2 18 17 12 24 

3 23 10 11 23 
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Table 10 

Distribution of 𝑸𝒖𝒂𝒓𝒕𝒊𝒍𝒆̂  by Group 

𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂  

SK NK  

non-current 

students 

NK current 

students  
(ranked on combined 

distribution) 

NK current 

students 

(ranked on SK 

distribution) 

1 (highest) 12 6 1 0 

2 40 23 2 3 

3 35 20 8 8 

4 19 27 7 7 
In empirical analysis, results are reported using the combined distribution to rank NK students. Using the SK only 

distribution to rank NK students does not alter the results.  
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Table 11 

Why are North Korean refugees less competitive? Regression Results 

Dependent variable: number of times chosen to compete {0, 1, 2} 

Regressor S1 S2 S3 S4 

Party member -0.10 

(0.12) 

-0.14 

(0.17) 

-0.19 

(0.16) 

-0.22 

(0.16) 

With age 

residuals only 

– -0.24 

(0.16) 

-0.25 

(0.15) 

-0.30** 

(0.15) 

Informal market 

experience 

0.02 

(0.10) 

0.03 

(0.10) 

0.07 

(0.10) 

0.07 

(0.11) 

Current student 0.06 

(0.13) 

-0.09 

(0.15) 

-0.06 

(0.15) 

-0.24 

(0.18) 

Former student -0.18 

(0.12) 

-0.27** 

(0.13) 

-0.28** 

(0.12) 

-0.41*** 

(0.15) 

Female – -0.19 

(0.14) 

-0.22 

(0.14) 

-0.22 

(0.14) 

Age – -0.01 

(0.01) 

-0.01 

(0.01) 

-0.01 

(0.01) 

Risk-aversion group     

2 – – -0.03 

(0.14) 

-0.08 

(0.15) 

3 (lowest) – – 0.09 

(0.13) 

0.06 

(0.13) 

𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂      

2 – – -0.55*** 

(0.16) 

-0.51*** 

(0.18) 

3 – – -0.53*** 

(0.16) 

-0.51*** 

(0.17) 

4 (lowest) – – -0.44*** 

(0.16) 

-0.39** 

(0.18) 

Education     

2-year college – – – 0.05 

(0.13) 

4-year college & 

graduate school 

– – – 0.31** 

(0.14) 

Constant 0.40*** 

(0.05) 

0.39*** 

(0.05) 

0.40*** 

(0.05) 

0.40*** 

(0.05) 

Chi squared 3.97 

(4) 

7.90 

(6) 

17.32 

(11) 

25.79 

(13) 

Pseudo R2 0.022 0.047 0.100 0.127 

N 95 95 94 94 

Estimates are partial derivatives computed at the sample means, predicting the highest outcome (2), based on an 

ordinal probit model. Robust standard errors are reported in parentheses beneath estimates. The unit for monthly 

household income is in 100,000KRW (roughly 900 USD).  

*significant at 0.1; **significant at 0.05; ***significant at 0.01  
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Table 11 (cont.) 
Dependent variable: number of times chosen to compete {0, 1, 2} 

Regressor S5 S6 S7 

Party member -0.22  

(0.17) 

-0.23 

(0.16) 

-0.34* 

(0.19) 

With age residuals only -0.33** 

(0.17) 

-0.30** 

(0.15) 

-0.46** 

(0.18) 

Informal market experience 0.03 
(0.12) 

0.08 
(0.11) 

0.05 
(0.12) 

Current student -0.36* 
(0.21) 

-0.24 
(0.18) 

-0.27 
(0.19) 

Former student -0.48*** 
(0.17) 

-0.40*** 
(0.15) 

-0.50*** 
(0.16) 

Female -0.28* 

(0.15) 

-0.21 

(0.14) 

-0.40** 

(0.17) 

Age -0.01 

(0.01) 

-0.01 

(0.01) 

-0.01 

(0.01) 

Risk-aversion group    

2 -0.10 
(0.16) 

-0.08 
(0.14) 

-0.06 
(0.16) 

3 (lowest) 0.05 

(0.14) 

0.07 

(0.14) 

-0.04 

(0.15) 

𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒̂     

2 -0.54*** 
(0.19) 

-0.51*** 
(0.18) 

-0.41* 
(0.24) 

3 -0.46** 

(0.19) 

-0.51*** 

(0.18) 

-0.47* 

(0.24) 

4 (lowest) -0.27 

(0.19) 

-0.38** 

(0.18) 

-0.34 

(0.24) 

Education    

2-year college 0.06 
(0.14) 

0.05 
(0.13) 

-0.03 
(0.12) 

4-year college & graduate 
school 

0.33** 
(0.15) 

0.30** 
(0.14) 

0.35** 
(0.17) 

Monthly household income -0.02 

(0.04) 
– – 

Years in South Korea – 0.01 

(0.01) 

0.06* 

(0.03) 

Party member ×  

(Years in SK – 𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑆𝐾̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) 
– – -0.04 

(0.04) 

Informal market experience × 

(Years in SK – 𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑆𝐾̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) 
– – -0.03 

(0.03) 

Current Student ×  

(Years in SK – 𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑆𝐾̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) 
– – -0.19*** 

(0.05) 

Former Student ×  

(Years in SK – 𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑆𝐾̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) 
– – -0.05 

(0.03) 

Constant 0.42*** 

(0.06) 

0.40*** 

(0.05) 

0.40*** 

(0.06) 

Chi squared 24.70 

(14) 

25.90 

(14) 

42.78 

(18) 

Pseudo R2 0.147 0.128 0.200 

N 84 94 94 

Estimates are partial derivatives computed at the sample means, predicting the highest outcome (2), based on an ordinal probit model. 

Robust standard errors are reported in parentheses beneath estimates. The unit for monthly household income is in 100,000KRW 

(roughly 900 USD). *significant at 0.1; **significant at 0.05; ***significant at 0.01  



49 
 

Figure 1 

Compensation Ballot 

 

   

Subject ID:   

   

Opponent (A) Do not compete (B) Compete 

South Korean   

North Korean   
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Figure 2 

Experimental Summary 

Error bars mark a 95 percent confidence interval. Two sided paired t-tests with the null hypothesis that compete vs. 

SK equals compete vs. NK report p-values of 0.57 for SK and 0.11 for NK.  
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Figure 3 

Distribution of Mazes Solved by Group (cdf) 
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Appendix A 

Experimental Materials 

 

Contents (each section contains both English and Korean versions): 

 

A1) Informed Consent Form 

A2) Instructions for the Maze Game 

A3) Payment Plan  

A4) Post-experimental Survey 
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Appendix A1 

Informed Consent Form 

 

This form asks for your consent to participate in a research study. This study is led by Woojin 

Kim, an undergraduate student at Duke University, under the guidance of Professor Byungyeon 

Kim (Department of Economics, Seoul National University), Professor Michelle Connolly, 

(Department of Economics, Duke University), and Professor Rachel Kranton (Department of 

Economics, Duke University). 

 

We will analyze your performance in a maze game. Afterwards, we will ask you questions about 

your demographic background, personal finances, self-assessment, and experiences. The maze 

game is 5 minutes long, and the survey is intended to take around 10 minutes. Overall, this study 

will take up to 20 minutes.  

 

You will be paid for both the maze game and the survey. You must complete both to receive any 

payment. If you complete both, the minimum you will receive is 10,000KRW. The maximum 

you may receive is 34,000KRW. You will be paid 10,000KRW for completing the survey. For 

the maze game, depending on your performance and decisions, you may earn from 0KRW to 

24,000KRW. Your participation is completely voluntary. You may skip any questions that you 

do not wish to answer. You may withdraw your consent and end your participation at any time in 

this study for any reason. 

 

Your privacy will be protected, and your identity will remain anonymous to the researchers. 

Only your randomly assigned ID number will be used to study your performance, decisions, and 

responses. Your ID number cannot be linked back to you or your name on this consent form. 

 

If you have any questions, please ask the researcher now. You may also contact Woojin Kim 

(010-4804-2416; woojin.kim@duke.edu) or Professor Byungyeon Kim (02-880-6370; 

kimby@snu.ac.kr) at any time about this study. This study has been reviewed by a committee at 

Duke University to protect your rights and welfare. If you would like to know more about your 

rights as a research subject, please contact the IRB of Seoul National University at 02-880-5153. 

 

If you would like to participate, please fill in the lines below. 

 

 

Name: ______________________________ Date: _______________________________ 

 

Signature: ___________________________ 
 

 

 

 

 

 

 

 
Please raise your hand once you have completed this form. A researcher will collect it from 

you. 
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응답 시간은 합해서 20 분 정도 걸릴 것입니다. 

 

게임과 설문에 참여하는 참가비는 1 만원입니다. 미로 게임과 설문 응답 모두를 다 끝내시면 참가비가 

지급됩니다. 미로 게임에서 하기에 따라서 0 원~2 만 4 천원까지 더 받을 수 있습니다.  그래서 귀하가 받으시는 총 

금액은 최소 1 만원, 최대 3 만 4 천원이 될 것입니다. 

 

이 연구조사에 참여하시는 것은 귀하가 자발적으로 결정하시기에 달려 있습니다.  

매우 곤란한 질문은 답을 하지 않으셔도 됩니다. 참여 도중에 언제든 어떤 이유에서든 그만두셔도 괜찮습니다. 

 

연구 과정에서 참여자의 개인정보는 철저히 보호되고 익명으로 다루어집니다.  

무작위로 주어진 ID 번호만이 사용될 것입니다. 또 ID 번호는 참여자나 이 동의서의 성명과 아무런 관련이 

없습니다. 

 

무엇이든지 의문점이 있으면 지금 연구자에게 물어보실 수 있습니다. 또 이 조사와 관련하여 언제든지 김우진 

(010-4804-2416/ woojin.kim@duke.edu) 이나 김병연교수 (02-880-6370/kimby@snu.ac.kr)에게 연락하시면 됩니다. 

그리고 듀크 대학의 위원회는 참여자의 권리와 안전을 보호하기 위해 이 연구조사를 검토할 것입니다. 

연구참여자의 권리에 대해 더 알고자 한다면, 서울대학교의 생명윤리심의위원회 규정을 참조하셔도 될 

것입니다(02-880-5153). 

 

참여하는데 동의하시면 아래 다음의 사항을 기입해 주세요. 

 

 

이름: ______________________________    서명: _____________________________ 

 

날짜: __________년______월______일 

 

 

  

이 동의서를 다 완성하시고 나면 손을 들어주세요. 조사원이 가져갈 것입니다. 
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Appendix A2 

Instructions for the Maze Game 

 

In this game you will be given 5 minutes to solve as many mazes as you can. There are 8 in total. 

You may or may not solve all of them. The instructions for solving a maze are as follows. 

 

1. To solve a maze, start at the green arrow and try to find a path to the red arrow. The maze 

is solved when there is a line that connects the two arrows without crossing any walls. 

2. There is only one correct path. When you get stuck, you can retrace your path and try 

again. You do not need to erase any incorrect paths. As long as there is the right path, it 

doesn’t matter if you have drawn other incorrect paths. 

3. Solve the mazes in the order they appear in this booklet. Any solved mazes not in the 

right order will not be counted. 

 

Here is an example of a solved maze.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Please turn to the next page. 
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미로 게임 방법 

 

이 게임은 5 분 동안 최대한 많은 미로를 푸는 것입니다. 미로는 총 8 개가 있으며 다 풀 수도  

있고 그렇지 못할 수도 있습니다. 미로를 푸는 예가 아래에 소개되어 있습니다. 

 

1. 미로 푸는 방법은 초록색 화살표에서 시작해서 빨간 화살표로 가는 길을 찾아 그어보는 것입니다. 

도중에 막히지 않고 끝까지 이어가면 미로를 푼 것이 됩니다.  

2. 올바른 길은 하나 뿐입니다. 가다가 막힐 때 다시 다른 길을 찾아 나올 수 있습니다. 그때 틀린 길은 

지우지 않아도 됩니다. 여러 선들이 그어져 있어도 상관없습니다. 올바른 길만 찾아 끝까지 연결하면 

미로를 푼 것입니다. 

3. 푸는 순서는 이 문제지에 나타난 순서대로 해야 하며 순서대로 하지 않으면  

무효가 됩니다.      

 

    예) 푼 미로: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

다음 페이지로 넘어가세요. 
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Appendix A3 

Payment Plan 

 

After 5 minutes, we will ask you to stop playing and will record the number of mazes you have 

solved. You will be paid based on your performance. Now, you may choose between two 

payment plans, which depends on whether or not you wish to compete against an anonymous 

opponent. This opponent has been randomly selected from our current subject pool and matched 

to you. We are running this study on both South Koreans and North Korean refugees. 

 

(A) Do not compete: If you choose option A, you will be paid 1,000KRW for each maze you 

solve. So if you solve 1 maze after 10 minutes, you will be paid 1,000KRW. If you solve 

2 mazes, then you will be paid 2,000KRW, and so on. 

 

(B) Compete: If you choose option B, you compete against your random opponent. If you 

solve more mazes than your opponent did, then you will be paid 3,000 KRW for each 

maze you solve. So if you solve 1 maze after 5 minutes and your opponent solved 0, then 

you will be paid 3,000KRW. If you solve 2 mazes and your opponent solved less than 2, 

then you will be paid 6,000KRW, and so on. But if you solve fewer mazes your opponent 

did, then you will not be paid for this task. If you solve the same number of mazes as 

your opponent did, then you will be paid 1,000KRW for each maze you solve. Note that 

your identities will remain anonymous to one another and your choice does not affect 

your opponent. They have already played the game and have been paid according to their 

payment choice. 

 

Though you do not know whether your opponent is South or North Korean, you may choose a 

different payment plan for either case. 

 

For example, you can choose to compete if your opponent is South Korean and to not compete if 

your opponent is North Korea. In this case, you would fill out your payment plan as follows. 

Opponent (A) Do not compete (B) Compete 

South Korean  ✓ 

North Korean ✓  

 

You can also choose to compete regardless of whether your opponent is South or North Korean. 

In this case, you would fill out your payment plan as follows. 

Opponent (A) Do not compete (B) Compete 

South Korean  ✓ 

North Korean  ✓ 
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Please write your Subject ID and fill out your desired payment plan below. You may ask the 

researcher if you have any questions. 
 

   

Subject ID:   

   

Opponent (A) Do not compete (B) Compete 

South Korean   

North Korean   
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보수 지급 방식 

 

미로를 푼 결과에 따라 모든 실험과 조사가 끝난 후에 보수가 지급됩니다. 지급 방식은 두 가지가 있습니다. 

보수의 결정 방식은 익명의 참여자와 시합하느냐 안 하느냐에 따라 달라집니다. 그 익명의 상대방은 이 

연구조사에 참여한 사람 중에서 무작위로 뽑힌 사람입니다. 이 연구조사에 참여한 분들은 남한출신과 

북한출신(북한이탈주민)을 다 포함함을 알려드립니다.  

 

게임 후에 상대방과 시합할지 안 할지를 지금 선택하면 됩니다. 

 

(가) 시합을 안 한다: 미로 하나에 천 원씩, 5 분 동안 푼 미로 숫자만큼 보수를 받습니다. 가령, 1 개 풀면 천 원, 

두 개 풀면 2 천원 등입니다. 가령, 1 개 풀면 천원, 두 개면 2 천원 등으로. 

(나) 시합을 한다: 무작위로 뽑힌 상대방이 몇 개를 풀었는지 모르는 상태에서 시합을 합니다. 상대방이 

사람이 푼 미로보다 귀하가 푸신 미로의 숫자가 많으면 자신이 푼 미로 한 개 당 3 천원 받습니다.  귀하가 

푸신 미로의 숫자가 상대방 보다 적으면 아무 것도 받지 못합니다. 그리고 귀하가 푸신 미로의 숫자가 

상대방이 푼 숫자와 동일하면 한 개 당 천원을 받습니다. 

예) 시합이 끝난 후에, 무작위로 뽑힌 상대방이 2 개  풀었고 귀하가 만약 3 개를 풀었으면 귀하가 

시합에서 이긴 결과가 되어 푼 미로의 개수당 3 천원, 즉 9 천원을 받게 됩니다.  

상대방과 동일한 미로 개수, 즉 2 개를 풀었으면 개당 1 천원 받아서 2 천원을 받고, 귀하가 1 개를 

풀었으면 상대방보다 적게 푼 것이 되어 아무 것도 받지 못합니다.  

이 경우에도 모든 참여자는 익명으로 다루어지며 상대방의 점수만 참고하게 됩니다. 그리고 상대방은 

당신의 결정에 아무런 영향을 받지 않습니다. 

 

게임 후 무작위로 선택된 상대방이 남한사람으로 나올 경우 혹은 북한사람으로 나올 경우에 따라서 위의 두 지급 

방식 중 하나를 미리 정할 필요가 있습니다. 

 

예를 들면 다음과 같이 정하는 것입니다.  

 

예 1) 상대방이 남한사람이면 시합하고 싶고 북한사람이면 시합하고 싶지 않다: 

상대방 시합 안 한다 시합한다 

남한사람으로 나올 경우  ✓ 

북한사람으로 나올 경우 ✓  

 

예 2) 상대방이 누구든 시합하고 싶다: 

상대방 시합 안 한다 시합한다 

남한사람으로 나올 경우  ✓ 

북한사람으로 나올 경우  ✓ 

 

  

다음 페이지로 넘어가세요. 
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아래에 참가자 ID 번호를 먼저 쓴 후, 원하는 방식(“시합 안 한다. 시험한다” 중 하나)을 선택하여 표시하세요.  

의문이 있으면 지금 조사원에게 질문하세요. 

 

   

참가자 ID#:   

   

상대방 시합 안 한다 시합한다 

남한사람으로 나올 경우   

북한사람으로 나올 경우   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

이 보수 지급 방식을 다 결정하시고 나면 손을 들어주세요. 조사원이 가져갈 것입니다. 
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Appendix A4 

Post-Experimental Survey 

 

 

Maze Game Self-Assessment 

 

1. How would you rank yourself in the maze game you just played compared to other 

participants? 

 

□ 0-25 percent (Bottom) □ 25-50 percent □ 50-75 percent  

□ 75 percent-100 percent (Top) 

 

Before solving the mazes for 10 minutes, you chose between two Payment Plans, A or B:  

In Payment Plan A, you were paid 1,000KRW for each maze you completed.  

In Payment Plan B, you were matched with a random, anonymous participant from a previous 

session. If you solved more mazes than that person did, then you were paid 3,000KRW for each 

completed maze. If you solved fewer, then you were not paid. If you solved the same number, 

then you were paid 1,000KRW for each completed maze. 

 

If you chose Payment Plan A, please answer questions 2. 

If you chose Payment Plan B, please answer questions 3. 

If you chose both, please answer both questions 2 and 3. 

 

Answer question 2 only if you chose Payment Plan A at least once. 

 

2. Please rank the following reasons for choosing Payment Plan A from 1 (most important) 

to 3 (least important). If there is another reason that you think was important, please 

include it and then rank the reasons from 1 to 4.  

 

□ I did not like competing against someone else. 

□ I liked certainty of payment. 

□ I did not believe I would be good at mazes. 

  □ Other: ____________________________________ 

 

  

Please record your Subject ID number on the top-right of the page and answer the following 

questions. If any of the instructions are unclear, please ask the researcher at any time. 
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Answer question 3 only if you chose Payment Plan B at least once. 

 

3. Please rank the following reasons for choosing Payment Plan B from 1 (most important) 

to 3 (least important). If there is another reason that you think was important, please 

include it and then rank the reasons from 1 to 4. 

 

□ I liked playing against someone else. 

□ I liked the possibility of earning more. 

□ I believed I would be good at mazes. 

□ Other: ____________________________________                
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Demographic Information 

 

4. What is your date of birth? (MM/DD/YY) 

 

□ □ / □ □ / □ □ 
 

5. What is your gender? 

 

□ Male               □ Female 

 

6. What is your marital status? 

 

□ Single               □ Married               □ Divorced               □ Widowed 

 

7. Which of the following best describes your religious belief? 

 

□ Protestant          □ Catholic          □ Buddhist          □ None                

□ Other: _____________               

 

8. On a scale of 0 (nonexistent) to 5 (very strong), how strongly would you rate your 

religious belief? Please circle. 

 

 

0              1          2               3       4    5 
 

 

 

9. Please tick all the schools you have been enrolled in. 

 

□ Elementary school           □ Middle school       □ High school 

□ College/University (2/4 year)   □ Online university           

□ Graduate school                    □ Vocation training 

 

10. What is your current occupation? Please be as specific as possible without naming your 

workplace (for example, “cashier at a convenience store,” or “junior manager at a 

consulting company”). You may answer “unemployed” or “student.” 

 

_______________________________________________________  

Nonexistent Very strong 
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11. If you are currently employed, how many hours a week on average do you work? If you 

are not currently working, please leave blank. 

 

_____________ hours 

 

12. If you are currently employed, do you generally work alone or in groups? If you are not 

currently working, leave blank. 

 

□ Alone               □ In groups: on average, ___________ people 

 

13. Do you have family members or close relatives involved in entrepreneurial activities? 

 

□ Yes               □ No 

 

14. If you answered “Yes” to the last question, please tick all relatives that are involved in 

entrepreneurial activities. If you answered “No,” please leave blank. 

 

□ Father          □ Mother          □ Sibling          □ Child                

□ Other: _____________               

 

15. Please break down your household’s current average monthly income.  

 

Category Details Amount 

Labor Salary (permanent, part-time, seasonal jobs) KRW 

Assets Savings interest, rent, etc. KRW 

Government 

Income support KRW 

Subsidies (housing, employment, etc.) KRW 

Private sector Relatives, churches, NGOs, companies, etc. KRW 

Other Specify: _____________________________ KRW 

Total: KRW 
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16. How much did your entire household donate to religious organizations or charity per 

month in 2013? You may answer in a numerical amount or a percentage. 

 

Approximately _______________KRW or _______________ percent of your 

income 

 
17. Please list in chronological order the countries you have lived in and the dates you lived 

in each. If you cannot remember exact dates, you may approximate.  

 

Country 
Dates resided  

(MM/YY – MM/YY) 

1. □ □ / □ □  – □ □ / □ □ 
2. □ □ / □ □  – □ □ / □ □ 
3. □ □ / □ □  – □ □ / □ □ 
4. □ □ / □ □  – □ □ / □ □ 
5. □ □ / □ □  – □ □ / □ □ 
6. □ □ / □ □  – □ □ / □ □ 
7. □ □ / □ □  – □ □ / □ □ 
8. □ □ / □ □  – □ □ / □ □ 
9. □ □ / □ □  – □ □ / □ □ 
10. □ □ / □ □  – □ □ / □ □ 
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If you have not lived in North Korea, you may end the survey now. We thank you tremendously 

for your participation in this study.  

If you have lived in North Korea, please answer the remaining questions. 

 

Behavioral Preferences 

 

18. How do you see yourself: on a scale of 0 (unwilling to take risks) to 10 (fully prepared to 

take risks), are you generally a person who is fully prepared to take risks or do you try to 

avoid taking risks? Please circle. 

 

 

0 1       2        3        4        5        6       7        8        9      10 
 

 

 

 

19. Suppose you are given 10,000KRW. You may gamble as much of that 10,000KRW as 

you like in a lottery. A coin will be flipped. If heads is flipped, the amount you gamble is 

be doubled. So, if you choose to keep 4,000KRW and gamble 6,000KRW and heads is 

flipped, then you win 12,000KRW. Then, in total, you have 4,000KRW + 12,000KRW = 

16,000KRW.  

If tails is flipped, then you lose your gambled amount. So if you choose to keep 

4,000KRW and gamble 6,000KRW and tails is flipped, then you lose 6,000KRW. Then, 

in total you have 4,000KRW. 

Out of 10,000KRW, how much would you like to gamble?  

 

_______________KRW 

 

 

Societal Perception 

 

20. On a scale of 0 (completely equal) to 4 (completely unequal), how equally do you think 

North Koreans are treated in South Korean society? 

 

 

 

 

 

 

 

 

  

Unwilling 

to take risks 

Fully 

prepared to 

take risks 

0 1 2 3 4 
Completely equal 

as South Koreans, 

no discrimination 

Moderately unequal, 

mild discrimination 

Completely unequal 

as outsiders, severe 

discrimination 
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For the following questions, please provide information corresponding to the last full year 

before your defection. For questions asking for currency amounts, please use North Korean 

Won before the currency reformation. 

 

Demographic background in North Korea 

 

 

 

 

 

21. What was your main area of residence in North Korea? 

 

□ North Hamgyong  □ South Hamgyong  □ North Pyongan 

□ South Pyongan  □ North Hwanghae  □ South Hwanghae 

□ Ryanggang  □ Chagang   □ Pyongyang 

□ Kaesong   □ Kangwon 

 

22. Which of the following best describes your highest level of education attained while in 

North Korea? 

 

□ None     □ Inmin dropout    

□ Inmin graduate    □ High school dropout   

□ High school graduate   □ Technical college dropout   

□ Technical college graduate  □ University dropout   

□ University graduate   □ Post graduate or higher 

 

23. What were your parents’ or guardians’ main/longest-held official occupations? Please be 

as specific as possible without naming workplaces (for example, “junior lieutenant in 

army,” or “owner of a small furniture factory”). If this information is not available, please 

leave blank. 

 

_______________________________________________________ 

 

24. Did you hold an official job in North Korea? If so, please specify the title of your 

main/longest-held job. Please be as specific as possible without naming workplaces (for 

example, “junior lieutenant in army,” or “owner of a small furniture factory”). If you did 

not hold an official job, then please skip to question 29. 

 

□ No (skip to question 30)   □ Yes: ______________________ 
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25. How many hours a week on average did you work in this job? 

 

_____________ hours 

 

26. Did you generally work alone or in groups? If in groups, please specify the average group 

number. 

 

□ Alone               □ In groups: on average, ___________ people 

 

27. Did you hold any unofficial/secondary jobs in North Korea? If so, please specify the 

main type of your unofficial job. Please be as specific as possible without naming 

workplaces (for example, “small-scale chicken farmer,” or “three-wheel taxi driver”). If 

you did not hold an unofficial job, then please skip to question 32.  

 

□ No (skip to question 33)  □ Yes: _________________________ 

 

28. How many hours a week on average did you work in this job? 

 

_____________ hours 

 

29. Did you generally work alone or in groups? If in groups, please specify the average group 

number. 

 

□ Alone               □ In groups: on average, ___________ people 
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30. Please break down your household’s average monthly income while in North Korea.  

 

Sources Details Amount 

Official salary Salary (permanent, part-time, seasonal jobs) 
NKW 

Secondary 

jobs 

Small-patch farming, currency exchange, 

livestock farming, sales, home/hand-made 

products, smuggling, repair, etc. NKW 

Government 

subsidies 

Merit pensions, disability pensions, 

maternity subsidies, Inmin veterans 

subsidies, temporary subsidies, etc. NKW 

Financial 

support 
Neighbors, relatives, etc. 

NKW 

Other Bribery, usury, etc. 
NKW 

Total: NKW 

 

31. What was your household’s income level (or quality of life level) in your city (town)? 

 

□ 0-20 percent (Very poor)  

□ 20-40 percent (Poor)  

□ 40-60 percent (Average) 

□ 60-80 percent (Rich)         

□ 80-100 percent (Very Rich) 

 

32. On a scale of 0 (not adapted at all) to 5 (perfectly adapted), how adapted do you think 

you are to South Korean society? 

 

 

   0  1        2     3          4      5 
  

 

 

 

33. How many close South Korean friends would you say you have? 

 

_____________ close friends 

 

Not adapted 

at all 

Perfectly 

adapted 
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설문조사 

 

 

 

미로 게임 평가 

 

1. 방금 한 미로 게임에서 귀하가 푼 결과는 모든 참여자들 중에서 어느 수준이라고 생각하십니까? 

 

□ 0-25% (낮음)  □ 25-50% □ 50-75% □ 75%-100% (높음) 

 

미로 게임을 하기 전에, 귀하는 보수 지급 방식 (가) (나) 중에서 선택했습니다. 

(가)  방식은 귀하가 푼 미로 한 개 당 천원을 받는 방식이었고, (나) 방식은 익명의  참여자와 겨루는 

방식이었습니다. 익명의 참여자보다 당신이 많이 풀었으면 한 개 당 3 천원 받고, 비겼으면 한 개 당 천원, 

상대방보다 적게 풀었으면 아무 것도 받지 못했습니다.  

 

아래의 질문 중에서, (가)를 택했다면 2 번만 답하고, (나)를 택했다면 3 번 답해 주십시오. (가) (나) 둘다 

택했다면 2 번과 3 번 둘 다에 답해 주십시오. 

 

2. 아래 항목을 보고 귀하가 (가)를 택한 이유를 중요한 순으로 1, 2, 3 으로 표시하십시오. 

그 외에 다른 이유가 있다면 ‘기타’에 그 이유를 쓰고 1, 2, 3, 4 까지 표시해 주십시오. 

 

__ 나는 다른 사람과 시합하는 것을 좋아하지 않는다. 

__ 나는 안전한 지급 방식이 좋다. 

__ 내가 미로 게임을 잘 못할 것 같다. 

__ 기타: ____________________________________ 

 

3. 아래 항목을 보고 귀하가 (나)를 택한 이유를 중요한 순으로 1, 2, 3 으로 표시하십시오. 

그 외에 다른 이유가 있다면 ‘기타’에 그 이유를 쓰고 1, 2, 3, 4 까지 표시해 주십시오. 

 

__ 나는 다른 사람과 시합하는 것을 좋아한다. 

__ 돈을 더 벌 수 있는 기회라면 좋다.  

__ 내가 미로 게임을 잘 할 수 있을 것 같다. 

__ 기타: ____________________________________ 

 

  

위에 참여자의 ID 번호를 기입하고 다음의 질문에 답하시오. 

아래의 질문에 대해서 의문이 있으면 지체 없이 조사원에게 말하시오. 

참가자 ID#: 
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신상 정보 

 

1. 생년월일 (년/월/일) 

 

□ □ / □ □ / □ □ 

 

2. 성별 

 

□ 남               □ 여 

 

3. 결혼 여부 

 

□ 미혼               □ 기혼               □ 이혼               □ 사별 

 

4. 종교 

 

□ 기독교         □ 가톨릭          □ 불교         □ 무교                

□ 기타: _______________               

 

5. 종교가 있다면 스스로 신앙심이 어떻다고 보는가?  

 

 

  

0              1          2               3       4    5 
             희박함                        매우 강함 

  

6. 교육 경력 모두에 표시하시오. 

□ 초등학교           □ 중학교           □ 고등학교 

□ 2 년제/4 년제 대학 □ 온라인 대학          □ 대학원 □ 직업 훈련 

 

7. 현재 직업은 무엇입니까? 직장의 이름을 제외하고 직업에 대해 최대한 쓰십시오. (가령, 편리점 점원, 

컨설팅 회사의 경리 등).  

‘무직’ 혹은 ‘학생’으로 기입할 수도 있음. 

 

_________________________________________________ 

 

8. 현재 직장을 갖고 있다면 일주일에 평균 몇 시간 일하십니까?  

 

____________________ 시간 
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9. 현재 직장 생활하는 경우라면, 보통 혼자 일하십니까? 아니면 몇 명과 같이 일하십니까?. 

 

□ 혼자                □ 같이: 보통 ______________ 명 

 

10. 귀하의 다른 가족이 직업 활동을 하고 있습니까? 

 

□ 예                 □ 아니오 

 

11. 위의 질문에 ‘예’라고 답했다면 누구인지 표시해 주십시오. 

 

 □ 아버지           □ 어머니           □ 형제            □ 자녀                

 □ 기타: _____________ 

 

12. 귀하 가족의 월 평균 소득을 아래와 같이 분류해 적어 주십시오. 

 

종류 내용 액수 

근로소득 월급 (정규직, 시간제, 비정규직) 원 

재산 저축 이자, 월세 수입 등 원 

정부 지원 
생계 지원 

주택 ,직업 보조 등 
원 

민간 지원 
친척, 교회, 비영리기구(NGO),  

기업 등 
원 

기타  원 

총 원 

 

13. 2013 년 동안 가족 모두가 종교 단체나 일반 단체에 기부한 금액이 월 평균 얼마입니까? 금액 혹은 

총소득 대비 비율로 표시할 수 있습니다. 

 

대략 _______________원, 혹은 총 소득의 _______________%  
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14. 이전에 거주한 나라가 있다면 순서에 따라 시기를 적어 주십시오. 

정확한 날짜를 기억할 수 없다면 대략 써도 좋습니다.  

 

나라 이름 거주 기간 (연도, 월) 

1. □ □ / □ □  – □ □ / □ □ 

2. □ □ / □ □  – □ □ / □ □ 

3. □ □ / □ □  – □ □ / □ □ 

4. □ □ / □ □  – □ □ / □ □ 

5. □ □ / □ □  – □ □ / □ □ 

6. □ □ / □ □  – □ □ / □ □ 

7. □ □ / □ □  – □ □ / □ □ 

8. □ □ / □ □  – □ □ / □ □ 

9. □ □ / □ □  – □ □ / □ □ 

10. □ □ / □ □  – □ □ / □ □ 

 

 

 

 

 

 

 

 

 

 

 

 

  



74 
 

행동 양식 

 

1. 당신은 위험을 감수하려는 성격입니까 아니면 위험을 감수하지 않으려는 성격입니까? 자신에 대해 

어떻게 생각하는지 다음 숫자에 동그라미 하시오. 

 

 

0 1       2        3        4        5        6       7        8        9      10 
     

 

 

2. 귀하가 만원을 받았다고 가정하고 이 돈 전부 혹은 그 일부를 도박에 쓴다고 합시다. 동전을 던져 

앞면이 나오면 귀하가 건 돈은 두 배가 됩니다. 예를 들어 만원 중 6,000 원으로 도박하여 동전 앞면이 

나오면 12,000 원을 받고 그러면 이미 가지고 있던 4,000 원과 합쳐 총 16,000 원을 갖는 것입니다. 

그런데 만약 동전 뒷면이 나오면 도박에 건 돈은 다 잃어 버립니다. 즉 6,000 원을 걸었다면 그 돈은 

잃어 버리고 원래 가지고 있던 4,000 원만 가지는 것입니다.  

 

귀하는 10,000 원 중에서 얼마를 내기에 거시겠습니까? 

 

________________________원 

 

사회적 인식 

 

1. 귀하는 북한이탈주민이 한국에서 얼마나 평등한 대우를 받고 있다고 생각하십니까? 0 (완전 

평등)에서 4 (완전 불평등) 까지 답변해 주십시오. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 1 2 3 4 

차별없이 남한 

주민과 동일한 

대우를 받음 

약간의 차별이 

있음 

완전히 차별하여 

불평등하게 대우  

만약 북한에서 거주한 적이 없다면 설문을 종료해도 좋습니다.  

만약 북한에 거주하신 적이 있으시다면 다음 설문을 계속해 주십시오. 

 

위험부담을 

매우 꺼림 

위험을 매우 

잘 감수함 
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1. 북한에서는 어디에 거주하셨습니까? 

 

□ 함경북도  □ 함경남도  □ 평안북도 

□ 평안남도  □ 황해북도  □ 황해남도 

□ 양강도  □ 자강도  □ 평양 

□ 개성   □ 강원도                   □ 일본, 중국 등 해외 

 

2. 북한에서 학교는 어디까지 다니셨습니까? 

 

□ 무학   □ 인민학교(소학교) 중퇴 □ 인민학교(소학교) 졸업 

□ 고등중 중퇴  □ 고등중 졸업  □ 전문(기능)대 중퇴 

□ 전문(기능)대 졸업 □ 대학 중퇴  □ 대학 졸업 

□ 박사원 진학 이상 

 

3. 귀하의 부모님이 가장 오래동안 혹은 주로 한 공식 직업은 무엇이었습니까? 직장명은 필요없지만 

가능하면 구체적으로 응답해 주십시오. 예를 들면 학교 교사, 혹은 가구제작기업소의 지배인 

등입니다. 이 정보가 없으면 공란으로 비워두십시오.  

 

□ 아버지의 직업 ____________________________ 

 

□ 어머님의 직업 ____________________________ 

 

4. 귀하가 북한에서 가장 오래동안 또는 주로 한 직업은 무엇입니까? (공식 직업이 없었다면 7 번으로 

가십시오). 

 

□ 없었음 (7 번으로 가십시오) □ 있었음: _____________________________ 

 

5. 일주일에 평균 몇 시간 이 직장에서 일하셨습니까? 

 

평균 ___________________ 시간 

 

6. 북한에서 직장 생활하실 때, 보통 혼자 일하셨습니까? 아니면 몇 명과 같이 일하셨습니까?  

 

□ 혼자                □ 같이: 보통 ___________ 명 

  

다음의 질문에 대한 답변은 탈북 일년 전을 기준으로 해 주시기 바랍니다.  

즉, 만약 2010 년에 탈북하셨으면 2009 년을 기준으로 답변해 주십시오. 

그리고 2009 년 화폐개혁 이전의 화폐단위로 답변해 주십시오. 
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7. 북한에 계실 당시, 공식적인 일 이외에 밭 경작, 장사, 밀수 등 부업을 하셨습니까? 하셨다면 어떤 부업을 하셨는지 

가능하면 구체적으로 응답해 주십시오. 예를 들면 뙈기밭 경작, 달리기 선수, 화장품 밀수, 메뚜기 장사 

등입니다. (부업이 없었다면 10 번으로 가십시오). 

 

□ 하지 않았음(10 번으로 가십시오) □ 하였음: _______________________ 

 

8. 일주일에 평균 몇 시간 이 부업을 하셨습니까? 

 

평균 ___________________ 시간 

 

9. 북한에서 부업 활동하실 때, 보통 혼자 일하셨습니까? 아니면 몇 명과 같이 일하셨습니까?  

 

□ 혼자                □ 같이: 보통___________ 명 

 

10. 북한에 거주하실 때 평균 월 가구 소득을 기입해 주십시오  

 

소득 원천 금액 

공식 월급 원 

부업 원 

정부 보조금 원 

다른 사람으로 부터의 도움 원 

기타 원 

 총                      원 

 

11. 북한에 거주하실 때 귀하의 가구 소득은 거주하던 도시나 지역의 평균 소득에 비교하여 

어떠하였습니까? 

 

□ 0-20% (매우 가난하였음)  □ 20%-40% (가난하였음)  

□ 40%-60% (중간)   □ 60%-80% (부자인 편이었음)  

□ 80%-100% (매우 부자였음) 
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12. 귀하는 남한 생활에 얼마나 적응했다고 생각하십니까?  0 (전혀 적응하지 못했음)에서 5 (완전히 

적응했음)까지 답해 주십시오.  

 

 

   0  1        2     3          4      5 
  

 

 

 

13. 남한에 오신 이후에 알게 된 친한 남한 친구가 몇 명쯤 있습니까? 

 

친한 친구_____________ 명 

  

전혀 적응하지 

못했음 

완전히 

적응했음 
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Appendix B 

Tabulation of South Korean educational experience and highest education 

SK educational 

experience 

High school 2-year 

college 

4-year 

college 

Graduate 

school 

Total 

No 35 10 8 0 53 

Yes 10 9 21 2 42 

Total 45 19 29 2 95 

 

 

 


