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ABSTRACT

The Impact of College Leaves of Absence on Labor Market Outcomes: Evidence from South
Korean College Students

Ji Hye Kim

Human capital has become a key driver of individual employment and economic growth
over the past few decades. The Republic of Korea in particular has experienced rapid and
sustained economic success due to a marked rise in educated human capital over the past thirty
years, but this status has begun to falter as glaring inefficiencies in the South Korean
educational system, particularly concerning higher education, have emerged. The high-
performing academic curricula at Korea’s higher education institutions fail to reflect the needs
of industries, and the subsequent high unemployment rate among university graduates has led to
a high incidence of voluntary college leaves of absence (LOASs) aimed at acquiring and
reinforcing those skills required by the labor market, suggesting that Korea’s educational

progress and the labor market are not well matched.

This dissertation is the first study aimed at understanding this voluntary break in college
schooling while controlling for self-selection bias using propensity score matching (PSM)
estimates. This study contributes to exploring the causal effect of a college LOA on labor
market outcomes and heterogeneous effects across family background based on the 2011
Graduates Occupational Mobility Survey (GOMS), the results of which may be useful for
policymakers. Distinguishing between engaging in a college LOA to gain skills or experience
and engaging in an LOA because of financial difficulties, I find significant positive effects of a
college leave of absence on earnings and employment status for college LOAs motivated by

employment preparation for both males and females. Considering that there is high financial



dependence on parents in South Korea, both for funding one’s education and for covering the
monetary costs of taking a college LOA, there is a strong link between family socioeconomic
status (SES) and access to extra career-related activities through a college LOA. Families with
low SES do not have the same opportunities to participate in college LOAs for employment
preparation as do high SES students. Although low SES students have higher heterogeneous
effects of a college LOA to prepare for employment, students with low parental income have
limited returns to education. The close relationship between parental wealth and the ability to
invest in experience and on-the-job training through an LOA may play a significant role in
achieving successful labor market outcomes. This means that college LOAS can become a new

channel for intergenerational transmission of earnings and even social inequality.

The impact of a college LOA due to financial difficulties on monthly income is not
statistically significant for both males and females. However, statistically significant negative
effect for males are found after controlling for work experience while enrolled in college,
implying that student employment during college for male students who take an LOA for
financial reasons has a significantly negative effect on wages in the labor market. This could be
because the types of jobs that students might work may not be oriented toward labor market
preparation and may even impede the development of increased human capital or have negative
signaling properties, thus inducing negative labor market payoffs after graduation. Interestingly,
even LOAs due to financial difficulties have a positive impact on female employment status.
Given that South Korea has high barriers to labor market participation for women in South
Korea, a college LOA contributes to a reduction in temporary female workers, indicating that

more women are participating in the labor market with stable employment status.
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CHAPTER 1: INTRODUCTION

1.1. Background and Motivation for Study

The Republic of Korea (hereafter South Korea) has received worldwide attention for
achieving rapid income growth and accumulation of human capital within a relatively short period
of time (1962 to 1989). This accomplishment been accompanied by a remarkable growth in
education.t In 2011, the college attainment rate in South Korea among young adults ages 23 to 34
years was 64% compared with 43% in the United States.? This is the highest college attainment
rate in the Organization for Economic Cooperation and Development (OECD) countries. Although
many existing studies have confirmed that this increasingly educated human capital in South Korea
has contributed to the nation’s continued economic growth, few have undertaken a study of the
inefficiencies in the South Korean higher education system.

A particularly glaring inefficiency in South Korean higher education is the high incidence
of voluntary college leaves of absence (LOAS), which often leads to large numbers of students
taking more than four years to graduate with an undergraduate degree. In 2013, approximately
42.9% of South Korean young college students took a college LOA for an average of 2.4 years in
total.* Numerous studies also have confirmed that schooling has considerable ‘investment value’
in terms of private personal returns since better-educated individuals receive financial returns on

their schooling as higher wages over their lifetime, lower levels of unemployment, and higher-

1 U.S. President Barack Obama has frequently made references to the South Korean zeal for education. For example, when he
spoke at the U.S. Hispanic Chamber of Commerce in March 2009, he stated that the “United States should look to Korea in
adopting longer school days and after-school programs for American children to help them survive in an era of keen global
competition” (The White House, Office of the Press Secretary, 2009).

2 For comparison, the OECD average for college attainment rate was Japan: 59%; United Kingdom: 47%; Germany: 28%; OECD
Average: 39% (OECD, 2011).

3 “Young college student” is defined as the ages between 15 and 29 (Statistics Korea, 2013).



status professional occupations. In addition to this investment in human capital achieved through
education, a high proportion of South Korean current college students still choose LOA as an
additional investment tool in their own human capital; however, that choice necessarily extends
the number of years to finish a degree and thus generates additional social costs for educating
young people in Korea.*

A large number of media accounts on college LOAs reflect the degree of current concern
over this social issue in South Korea. One article (Seo, Choi, & Ahn, 2015) reported that the
number of college students who took a college LOA to prepare for employment, including
language study abroad and getting certificates, was 450,000 in 2014, an 80% increase since 2007
when the total was 260,000.5 Indeed, college graduates often remain unemployed for one more
year on average even after they have invested in extra education and training to advance their
career by taking a college LOA.

Figure 1 indicates that the employment-population ratio for ages 15-29 has decreased
consistently since 2004, whereas the unemployment rate reached a 10.9% peak in February 2014
(Statistics Korea, 2014). Due to high unemployment rates in Korea, this phenomenon where
many college students are voluntarily postponing graduation so as to prepare themselves better
for future employment opportunities by studying abroad, getting certified, and taking internships
has been increasing steadily and is now recognized as a critical issue.® An overemphasis on

academic studies that do not reflect the needs of industry, together with the high unemployment

4 Social costs derive from: (1) late entry into the labor market; (2) marriage and childbirth; (3) additional costs associated with
college LOA periods; and (4) a decline in the employable population. The social costs of college LOA are estimated at 11 trillion
KRW which is greater than the government’s ‘job creation policy’ budget for one year (Jung, 2013), US $1=1,000 KRW.

5 This is a huge number if the number of college graduates in 2011 is also considered. That number was 558,932 (Korean
Statistical Information Service, n.d.-a).

6 The unemployment rate for college graduates including two-year college students aged 20 to 29 was 8.5% in 2014 vs. 6.1% for
2007 (Korean Statistical Information Service, n.d.-b).



rate of university graduates, may be main factors why a growing 60% of students choose a
college LOA to acquire and reinforce skills they know are required to join the labor
market."These students can thus enhance their labor market relevance through workplace-based
training and on-the-job education during that college leave period. Their choice also indicates
that higher education in South Korea is not providing a smooth transition from formal education
into the job market. It suggests that the government should provide countermeasures for
improving the employment status of youths who are pressured to consider building their careers

through college LOAs.

Figure 1: Employment-population ratio and unemployment rate for the young population
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Additionally, a significant number of college students choose college LOAs due to the
increasing financial burden of higher education, implying there is an absence of appropriate
policies designed to decrease financial constraints so students can persist and continue their
postsecondary education.® The number of college graduates who took an LOA to earn money for
tuition and living expenses reached its highest level in 2014, or at least since 2007, when the
national statistical office began its official investigation on college LOAs. While the nation has
expanded college access rapidly, without a corresponding expansion of supportive tools such as
financial aid and system reform, certain unintended side effects related to inequality have surfaced
due to increased private funding contributions (see Figure 2).° The degree of dependence on private
expenses is much higher for postsecondary education, 1.9% in South Korea compared with the
OECD average of 0.5% (E-National index, public spending on education). The high dependence
on private expenses for education, high tuition fees, and low quality of jobs have been considered
main factors in aggravating the debt situation for many youths. In an effort to reduce the high
financial burden on households for college expenses, the government implemented a half-price
tuition agreement in which the government provides financial subsidies as scholarships to students
based on family income levels. However, ineffective policy implementation has resulted in

increasing the amount and number of student loans for basic living costs (Jo, 2016).

Despite greater attention being paid to the college LOA phenomenon, research on this
phenomenon is still relatively nascent, and any reliable causal effect of a college leave-taking on
motivations in the labor market and for occupation quality outcomes is still unexplored. This

dissertation thus identifies the causal effects of a college LOA on labor market and occupation

8 Based on author’s calculation using 2010 GOMS.

9 South Korea has the highest rate of private expenditures of all the OECD countries (see Figure 2).



outcomes in South Korea based on the 2011 Graduates Occupational Mobility Survey (GOMS)
using propensity score matching. It compares treated and untreated individuals to ensure similarity
in the distribution of observable baseline characteristics, thus reducing the potential selection bias
derived from opting into college LOAs. It incorporates a complex survey design applying the
propensity score method proposed by DuGoff, Schuler, and Stuart (2014) to overcome the
fundamental challenge of combining propensity score methods with complex survey data to
determine a causal inference. To evaluate the robustness of treatment effects to potentially omitted

variable bias, the bounding robustness approach proposed by Oster (2014) is also implemented.

Figure 2: Private and public expenditures in OECD countries (2009)
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Several hypotheses are proposed using human capital investment theory (Becker, 1962)
and signaling theory. | categorize college students who take voluntary LOAs into either those who
do so to build a strong resume for future career opportunities or those take an LOA due to financial
constraints. According to human capital investment theory, those students who take an LOA to
invest in on-the-job training will increase their marginal productivity of general or specific skills
that will then result in higher future earnings.

The signaling theory (Spence, 1973) believes that the unobservable productivity or ability
of applicants can be screened via different levels of education. In addition, an excess supply of
schooling, even years of schooling, may not be a valid signal of an applicant’s unobservable
abilities in the South Korean labor market due to the country’s high rate of postsecondary
attainment (OECD, 2015). Therefore, additional future job-related experience gained during
college LOA periods that do accumulate occupation-related knowledge or labor market relevant
skills can play a significant role for firms in sorting out applicants with desirable traits. According
to signaling theory, job applicants with that extra investment during a college LOA may, therefore,
earn higher wages and have a higher likelihood of becoming a regular worker, which provides
job security and satisfaction (Gault, Redington, & Schlager, 2000; Nunley, Pugh, Romero, &
Seals, 2016; Richards, 1984; Saniter & Siedler, 2014; Taylor, 1998).

In contrast, college students who take an LOA due to financial constraints may be forced
to work in jobs that have no relationship to their future careers in order to finance their tuition and
other expenses. The financial constraints caused by this increase in the net cost of schooling

increases student work hours, which also can result in lower grades (Kalenkoski & Pabilonia,

10 In South Korea, employment is either regular or non-regular. A regular worker earns a salary with benefits, while a non-regular
worker works in a temporary position without health insurance benefits.



2010). College LOAs due to a financial burden may, therefore, harm that student’s labor market
outcomes based on both human capital investment theory (Becker, 1962) and signaling theory
(Spence, 1973).

| found that the experience of a college leave of absence has greater and statistically
positive impacts on earnings and also a stronger likelihood of becoming a regular worker in the
labor market, both in terms of OLS and PSM estimates. The PSM estimates return larger positive
impacts. The monthly earnings of college LOA participants (two-time participants for males and
one-time participants for females) rose by 17% and 10%, respectively. With respect to employment
status, the experience gained in a college leave of absence results in an increase in the likelihood
of being hired as a regular employee by 9.6% for men and 8% for women, respectively.

College LOA with the motivation of employment preparation yields the highest effect on
labor market outcomes. Considering the high gender wage gap and the high share of non-regular
female workers in South Korea, the positive effects of college LOA on labor market outcomes
suggest that a substantial rate of college LOAs with the motivation of employment preparation for
female college students will contribute to reducing the gender earning gap and the number of
temporary female workers. The higher heterogeneous effects of taking a college leave with the
employment preparation motive for students from lower parental income families appear in the
subgroup analysis. However, this higher positive effect for the low parental group is limited due
to a strong link between parental education and income and the access to extra career-related
activities during any college leave of absence. These factors imply that a college leave can become
a new economic channel for the intergenerational transmission of earnings.

In terms of financial burden motivation, the negative effects of college leaves are not found

in both OLS and PSM regressions for females, while a negative impact on earnings is found in the



OLS regression for males. In addition, college leave for financial constraint reasons causes a
likelihood of ‘being matched between job and a major’ and having ‘job satisfaction’ decrease by
11% and 7%, respectively, for females. Surprisingly, the likelihood of being a regular worker
increases by 9% for females. This finding points to the possibility of different degrees of financial
burden, which may differentially affect one’s ability to manage periods of a college LOA. The
positive impact on employment status also suggests that even a college LOA that is taken due to
financial constraints contributes to decreasing the proportion of non-regular women workers in
Korea. Given the high rates of non-regular female workers in Korea, an increased likelihood of
being full-time by a college LOA is meaningful.

The rest of the dissertation is organized as follows. Chapter 2 describes the history of higher
education in South Korea and provides an overview of the college leave of absence and its
motivations. Chapter 3 discusses the theoretical framework. Chapter 4 presents a summary of the
previous literature on the potential factors that may influence the college leaving decision and the
association with students’ choices in college and the influences on both educational and labor
market returns for effort. Chapter 5 introduces the research questions for the study and the
identification strategy. Chapter 6 presents the data description and the descriptive statistics.
Chapter 7 provides the empirical results for overall college LOAs, and Chapter 8 presents the
empirical results for college leaving by motivation. Chapter 9 concludes the paper by summarizing
the key findings, discussing the limitations of the study, and drawing policy implications for the

future.



CHAPTER 2: AN OVERVIEW OF THE KOREAN COLLEGE LOA
2.1. Definition of College Leave of Absence (LOA)

There are two kinds of college leaves of absence, voluntary and involuntary. A voluntary
college leave of absence has a variety of motivations, such as male college students who choose
to fulfill their mandatory military service during college, and for both males and females, financial
reasons, preparation for employment, and medical leave. College LOAs due to mandatory military
service are considered voluntary because the male college student has the right to fulfill his draft
period before, during, or after college. In contrast, an involuntary college leave of absence means
that a college student has been forced to leave his or her institution. Some of these instances can
include not achieving minimum academic performance at the level their college requires or being
dismissed as part of a judicial ruling. For the purposes of this study, I only consider voluntary
leaves of absence in order to investigate the residual impacts of these actions on post-graduation

earnings and employment.

The requirements for taking a college leave of absence are similar across all universities
in South Korea, even though there are different detailed requirements for each individual
university. For example, the total allowed number of semesters for a college LOA is six and only
three for transfer students at four-year colleges.'* Entering the military in South Korea is not
counted in the total possible number of semesters for a college LOA. College students who have

received an academic warning also cannot take a college LOA.

11 Those conditions of the limitations for taking a college leave of absence are derived from Sogang University (Sogang
University, 2013).



2.2. The Higher Education Structure in South Korea

This overview of the higher education system and college LOA in South Korea is
necessary to understand the high rates of the college LOA phenomenon in South Korea. The
South Korean higher education system is widely known for its miraculous growth after the
Korean War within a short period of time. Mankiw, Romer, and Weil (1992), Lucas (1993), and
Romer (1990) emphasized the role of education on economic growth, and a number of
economists also have argued that South Korean economic growth is attributable to the greater
accumulation and stock of human capital over time. In addition, among the East Asian economic
miracle countries, South Korea is considered most successful in terms of its increase in both the
quality and quantity of Korean education (Hanushek & Kimko, 2000; Hanushek & Woessman,
2010). Many studies have confirmed that the South Korean education system is successful in
both the total quantity of years in education and the quality of test scores for comparative math

and science.

Figure 3 shows the entrance and school attendance rates from 1980 to 2011, and the rate
of increase in both school entrance and school attendance has indeed increased dramatically
within the last 30 years. The rate of school attendance has increased by more than 500% in the
brief span of just 30 years, and in 2011 South Korean higher education achieved a quantitative
expansion to a 72.5% college entrance rate, the highest among OECD countries. Theirs is an
unprecedented success within the field of higher education in terms of the quantity of education

delivered.

Figure 4 presents the number of students in higher education for two-year colleges and

four-year colleges from 1980 to 2013. In Figure 4 the high growth in college access in terms of
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quantity of education is shown as being especially remarkable for four-year colleges compared

with two-year colleges.

Figure 3: Entrance and school attendance rates in higher education
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Figure 4: The number of students enrolled in higher education for 1980-2013
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High dependence on private higher education institutions in South Korea is a
representative characteristic of the South Korean higher education system. As seen in Table 1,
there is high proportion of private university enrollment for higher education institutions at
approximately 82%. The most prestigious South Korean higher education institutions are private
universities, and indeed they comprise 8 of the top 10 four-year universities (Joongang Ilbo,
2014). The 4-year private higher education institutions total roughly 76% of higher education
institutions, which is a higher proportion than that for 4-year public universities in the United
States. There is a greater proportion of 2-year higher education public institutions in the United

States (public: 58.11% vs. private: 41.89%).

Table 1: Higher education institutions

Type of School National Public Private Total
Numbers 34 1 154 189
Proportion 17.99% 0.53% 81.48% 100%

Unit: School (numbers) and % (proportion)
Source: Korean Educational Statistics Service (2014)

Table 2 shows the enrollment rates of public/national and private institutions for both 2-
year and 4-year institutions for South Korea and the United States. As shown in Table 2, the
number of students enrolled in public higher education institutions is much higher than that
enrolled in private ones in the United States regardless of whether the schools are 2-year or 4-
year institutions. While there is very low dependence on public or national higher education
institutions in South Korea, private institutions there total approximately 97% and 80% of 2-year

and 4-year institutions, respectively. It is a different higher education structure in terms of
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institution types than that in the United States. This high proportion of private institutions in
Korea also produces a financial burden for paying college tuition, a main issue in South Korea

today.

Table 2: Enrollment rates across higher education institutions in Korea and the U.S.

South Korea (2008) United States (2009)
2-year 4-year 2-year 4-year
Public/ National 3.46% 21.18% 94.42% 59.73%
Private 96.54% 78.82% 5.58% 40.27%

Source: Author’s calculation using http://www.census.gov/, Ministry of Education, and Korean Education
Development Institute

There are also inefficiencies in the South Korean higher education system, which have
resulted from the sweeping expansion of college access without enough supportive tools, such as
financial aid and system reform. A high college tuition burden per capita GDP is the main
inefficiency issue for education in South Korea. It remains a focal interest and an issue for many
policymakers and officials in higher education, even though there have been efforts to reduce
college tuition fees through various policy suggestions.

Figure 5 illustrates the proportion of college tuition fees to yearly income per household
according to the average yearly income per household deciles. As shown in Figure 5, the
proportion of those paying college tuition fees in the average yearly income per household is
93.7% for the lowest average yearly income per household (1% income decile). This figure also
indicates that half of such a household pays over 20% of its yearly income for college tuition.
This is three times the number in other OECD countries, which means that the Korean college
tuition burden per capita GDP is very high and the top 50% of income still pay a college tuition

fee level equal to the average in OECD countries even when the half-price tuition agreement is
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implemented. The inequality in college tuition burden across family income is present in the
United States as well (College Board, 2012). For instance, the published tuition and fees at
private nonprofit four-year institutions in United States in 2012-13 sharply increased by 167%
compared with those in 1982—83. Further, there was a 257% increase in tuition and fees in public
four-year institutions from 1982—83 to 2012-13. However, while the amount of income
distribution did decrease from 5.3% in 1981 to 3.8% in 2011 for the lowest 20% income level,
there was still a rapid increase in the share of total income at the top 5% of family income from
14.4% to 21.3% for the same periods, clearly implying that there is now a heavier burden for the

lower family income quintile when financing tuition and fees (College Board, 2012).

Figure 5: The proportion of college tuition fees to yearly income per household
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Source: Lee (2011).
However, there remains a fundamental difference in the college tuition and fee burden

between South Korea and United States. The four-year college financial revenue structures in
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South Korea and the United States are presented in Figure 6 and Figure 7, respectively. As shown
in Figure 6 and Figure 7, while the proportion of financial revenue at four-year private schools in
the U.S received through tuition and fees is 33.3%, a larger proportion of four-year private schools
in South Korea depend on student tuitions and fees are 67.9%. This high level of dependence on
tuition and fees in South Korea for financial revenue structures leads to increased costs for college
tuition and fees. Tuition at a private institution is about two times more expensive than tuition at
public or national institutions. The greater proportion of private institutions also aggravates the
financial burden for students who pay their college tuition and fees.'? According to a survey of
Brief Statistics on Korean Education (Korean Educational Development Institute, 2014), 76.1% of
college students in Korea attend private institutions, while only 23.1% and 0.8% present at national
and public institutions, respectively. Therefore, greater financial barriers to college and a larger
proportion of college LOA are indeed generated for financial reasons in South Korea.

Moreover, while about two-thirds of full-time college students pay tuition by using grants
or federal tax breaks, more than 80% of students in the U.S. receive scholarships or grants even at
4-year private schools (College Board, 2012). A large proportion of college students in South
Korea also depend on their parents to pay for their college tuition. Figure 8 shows the different
means for paying tuition in Korean higher education. As shown, the proportion of combined
scholarships or student loans is less 21%, and parents pay 67% of the cost.

Table 3 shows the annual expenditures per student for public higher education from 2006
to 2010. South Korea’s expenditure is 70% of the OECD average and illustrates the small size of

public higher education in South Korea. The United States investment of $29,201 in public

12 Tuition for a national 4-year institution and private 4-year institution is approximately $4,402 and $7,761, correspondingly
(Ryu & Sin, 2011).
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higher education expenditure per student is the highest of all the OECD countries, South Korea
with $9,513 falls behind the average for OECD countries of $13,728 in 2009 (Korean
Educational Development Institute, 2013b; OECD, 2009). Indeed, Table 4 shows the proportion
of government and private expenditure for public higher education, respectively, from 2006 to
2010 in South Korea and for the OECD average. Private expenditure accounted for
approximately 80% of college expenditure for public higher education and obviously represents
a heavy burden of private expenditure for public higher education in South Korea over these
years. If we consider the high level of college enrollment and completion in South Korea and the
low proportion level of government expenditure for public higher education, this finding implies
that public resources for college education have not matched the increase in demand.

The low public subsidy and the high dependence on private expenditure for higher
education have also led to rising college tuition and fees. The implication here is that the level of
parental income may affect a child’s adult success in both direct and indirect ways, including
educational attainment and college completion. Moreover, a much larger proportion of college
graduates pay their tuition by themselves or though student loans in the LOA group motivated by
financial burden, compared with those other students who rely on their parents (16.31% vs.
4.65%) as shown in Figure 9. Students with higher advantaged backgrounds may thus face lower
financial barriers to entering college in terms of college tuition and living expenses.

Table 3: Annual expenditure per student for public higher education

2006 2007 2008 2009 2010
OECD average 12,336 12,907 13,717 13,728 13,528
South Korea 8,564 8,920 9,081 9,513 9,972

Unit: PPP (purchasing power parity)
Source: Korean Statistical Information Service (‘2011 statistical analysis book on education®).
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Table 4: Proportion of government and private expenditures for public higher education

OECD Average South Korea
Government Private Government Private
2006 72.6% 27.4% 23.1% 76.9%
2007 69.1% 30.9% 20.7% 79.3%
2008 68.95 31.1% 22.3% 77.7%
2009 70.0% 30.0% 26.1% 73.9%
2010 68.4% 31.6% 27.3% 72.7%

Source: Korean Higher Education Institute (2014).
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Figure 6: Financial revenue structure of four-year private and public colleges in South
Korea
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Figure 7: Financial revenue structure of four-year public and private colleges in the United
States
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Figure 8: Different methods used to pay college tuition in South Korea
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Figure 9: Ratio of college LOA rationales to tuition payment options in South Korea
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2.3. College Leaves of Absence in South Korea

2.3.1. History of College Leaves of Absence in South Korea

Table 5 shows the different types of leaves of absence for college students across
different countries. According to a survey administered by Statistics Korea in 2014,
approximately 43% of college graduates did have a college LOA experience. As shown in Table
5, while it is common to take a leave of absence before starting college life (i.e., the remaining
time before college begins or becoming a freshman in college) in Japan and the United States,
almost half of the college students in South Korea took a college LOA during their college study.
The Fresher’s Leave Year program, which is classified at a special leave of absence in Japan and
the Gap Year in the United States both have a systematic structure that is supported by a
university or association to provide an opportunity for learning about different cultural
perspectives and prepare students for their future possible careers. However, there is no
organized college leave of absence system with available financial assistance in South Korea that
supports students during their leave of absence periods, as there is in Japan.t

Surprisingly, the high rate of college LOA during college in South Korea has lasted over
the years as shown in Table 6 even though there is no financial and institutional support for
LOAs. Table 6 shows that there has been a gradual increase in the rates of 4-year college
graduates who experience college LOA. Indeed, over 50% of college students in the male group
experienced a college LOA more often than the female group did from 2007 to 2012. The high
rate of students who experienced college LOA during college over the years thus derives from

the high number of male college students who choose a college LOA to serve their mandatory

13 The University of Tokyo introduces a ‘leave year’ program for those who start school in 2013, a similar vision to gap year
programs in other countries.
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military service. However, Table 6 does show that the rate of college LOA for female college
students was considerable even though there is no mandatory military service for females. It
increased by over approximately 23% from 2007 to 2013 and has consistently remained a
significant part of college LOAs.

The proportion of students taking a college LOA during college is much higher in junior
colleges than at university, regardless of whether the college location is metropolitan or
provincial. The higher rate of college LOASs in junior colleges compared with that at universities
has continued for more than 7 years. The average rate of college LOA was about 37% and 31%
for junior colleges and university for 2000 to 2007 respectively. In addition, college students in
provincial areas tend to experience college LOA more often than do their counterparts in the
metropolitan area for each type of college (see Appendix Table A.1).

The greater rate of college LOAs in junior colleges and provincial areas may relate to the
inadequate quality of education at junior colleges in South Korea. The relationship between
school quality and earnings in the labor market is a major concern in the field of education and is
still a focal issue for many policymakers. According to Card and Krueger (1990), school quality
as measured by the pupil/teacher ratio, average term length, and relative teacher pay is an
influential determinant on earnings and the rate of return to schooling. There has been a
significant disparity in the number of students per full-time faculty member at junior colleges
versus at universities since 2000 (see Appendix Table A.2). While the number of students per
full-time faculty member in junior colleges is about 37, that rate in university was only 25 in
2014, which is again an indicator of lower school quality on the part of junior colleges. There
was little difference in the student/faculty ratio between junior colleges and university before

1990s, and the student/faculty ratio in university has decreased dramatically since 2000. In other
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words, since 2000 school quality as measured by the student/faculty ratio has become
increasingly polarized.

In addition, there is a disparity in the proportion of professors with either local or foreign
doctorates by year, an indicator of teacher quality. According to the Brief Statistics on Korean
Education Report (Korea Educational Development Institute [KEDI], 2014), while the rate of
professors with foreign doctorates is only 6% on average in junior colleges, approximately 40%
of professors in university have received their doctoral degree in foreign countries (see Appendix
Table A.3). The rate of professors with foreign doctorates in junior colleges is but one-sixth of
that in university by year. This means that faculty in the university are more highly qualified, as
they were educated in a more advanced and higher quality educational environment. The
majority of foreign doctorates are from the United States, which has higher ranking
postsecondary institutions. This statistic also reflects the gap in school quality between junior
colleges and universities. Due to both larger class size and lower faculty qualifications in junior
colleges, college students there are less likely to be satisfied with school quality and may have
lower expectations for gaining skills or knowledge through formal schooling. Therefore, lower
school quality in junior colleges than university, as estimated by both student/teacher ratio and
education background of professors can be a substantial factor for the greater rate of LOA in

junior colleges.

There is also a gender difference in the reasons for taking a college LOA across types and
locations of colleges. Table 7 shows that a proportion of the three main college LOA
motivations—mandatory military service, preparation for employment, and financial
difficulties—in terms of frequency for both male and female students. While mandatory military

service is a primary contributor to the high rates of college LOA for male college students, if one
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looks at first-time college LOA motivations, female college students are much more likely to
stop college schooling temporarily to build their careers for future employment. More than 60%
of female college students took a college LOA in preparation for employment, compared with
only 4.5% of men as shown in Table 7. There seems to indicate that there are huge gender

difference in the motivations for taking a college LOA.

However, that clear distinction between male and female college students disappears if
we consider the frequency of college LOAS, i.e, up to three times, as shown in Table 7. There is
a substantial proportion of students’ preparing for future employment during their second and
third college LOASs for males (approximately 66% and 62% respectively), which indicates that
mandatory military service is not the primary contributor to the high rates of college LOA for
male college students for their second and third college LOAs. Table 8 displays what percentage
of college students experienced a college LOA compared with the total number of college LOAS
for both male and female groups, as measured in the 2011 GOMS. Surprisingly, more than 45%
of male college students took two college LOAs and 12% took three. Compared with the male
group, female college students were less likely to take a college LOA more than once, indeed
less than 20%. Of male students who took a college LOA for either the second or third time,
more than 60% did so for employment preparation purposes. Given that a substantial proportion
of male students take more than one leave, the gender differences regarding LOA motivation

may not be as stark as initially thought.

There may be concern as to how the increasing proportion of college LOAs has affected
the college dropout rate in South Korea. Surprisingly, there is no difference in college dropout
rates for both 2-year and 4-year colleges from 2007 to 2014 according to change in rates of

experience in college LOA as shown in Table 6. In other words, although college students are
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more likely to take an LOA during college, those who do so do return to college and complete a
degree. This may indicate that college students still subscribe to more traditional work values,

despite temporarily suspending college schooling.
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Table 6: Rates of experience in college leaves of absence and college dropout from 2007 to
2014

Year 2007 2008 2009 2010 2011 2012 2013 2014

Experience in college leaves of absence

Male 35.5% 342% 552% 48.9% 56.5% 50.6% 42.8% -
Female 23.0% 18.2% 31.5% 28.1% 30.6% 454% 46.2% -
Total 25.6% 26.2% 45.7% 41.2% 47.6% 49.0% 43.6% -

College dropout

4-year colleges 48% 41% 39% 40% 39% 40% 39% 3.8%

2-year colleges 82% 7.7% 72% 73% 7.1% 76% 7.6% 7.4%

Source: Korean Statistical Information Service (n.d.-c). E-National index, dropout rates education levels.
Note: Male and female percentages indicate the proportion of 4-year college graduates who experienced a college

LOA
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Table 7: Reasons for taking college LOA across the frequency of LOAs

Male Female
The first time reason
Compulsory military service 86.3% -
Preparation for employment 4.5% 62.5%
Financial burden 2.9% 14.0%
Other reasons 6.3% 23.5%
The second time reason
Compulsory military service 1.5% -
Preparation for employment 65.7% 64.0%
Financial burden 18.0% 13.0%
Other reasons 14.0% 23.0%
The third time reason
Compulsory military service 5.2% -
Preparation for employment 61.9% 61.0%
Financial burden 16.8% 16.0%
Other reasons 16.1% 23.0%

Source: Author’s calculation using GOMS 2011 data.

Note: Male and female percentages indicate the proportion of each gender of all college students who experienced
a college LOA. “Other reasons” includes “preparation for transferring exam or college entrance exam to reapply
next year” and “preparation for going to graduate school or studying abroad.”
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Table 8: Proportion of total number of college leaves of absence

Total numbers of leave of absence Male Female
Zero 9.3% 35.6%
One time 29.7% 46.5%
Two times 46.0% 14.9%
Three times 12.4% 2.3%
More than three times 2.6% 0.7%

Source: Author’s calculation using GOMS 2011 data.
Notes: Total sample for men and women are 7,146 and 5,693, respectively. The percentage indicates the proportion
of those who never a college LOA or who took a college LOA for any reason for each time among the total sample.

2.3.2. Purpose of College Leaves of Absence
2.3.2.1. Compulsory Military Service

As previously described, a majority of male college students take a college LOA to
complete their compulsory military service. Conscription of male citizens in South Korea began
in 1951 during the Korean War. Every male citizen in South Korea undertakes a physical
examination and a mental aptitude examination at the age of 18 and unless disqualified is subject
to conscription. They can be considered exempt based on their physical examination and/or their
examination for mental aptitude. The physical examination for conscription is classified into 7
levels. Those who fall within levels 1 to 3 must complete military service as a soldier in service
and are otherwise exempt. The date of enlistment and deployment of force are determined by an
individual’s first choice based on an automated computer system. However, enrolled students
have delayed enlistment automatically until the maximum age to avoid any interruption in their

studies.** Military service assignments include public service worker, international cooperation

14 Deferment periods are allowed until men graduate (or complete) schools within age limits that differ across education levels.
The high school enrolled student can defer enlistment until age 27, those registered in junior colleges can defer until graduation
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service personnel, industry researcher, and public health doctor, and there exist assignments
across major and specialty. The term of enlistment is 21 months and that length of service differs
across position assignment and military service type (e.g., Army, Navy, Air Force, Marine Corps
etal.).

Table 9 shows the variety of motivations for young male college graduates’ taking a
college LOA since 2007. The primary motivation in the male group is completing compulsory
military service, as approximately 95% of male college students took a college LOA with a

military service motivation.

Table 9: Rate of college leaves of absence for young college graduates (Male)

Motivation Compulsory military Preparation for employment  Financial burden
2007 95.7% 15.5% 8.4%
2008 94.2% 16.1% 7.8%
2009 94.9% 18.0% 7.3%
2010 95.1% 21.4% 7.1%
2011 95.7% 19.4% 7.8%
2012 95.8% 20.6% 8.0%
2013 95.2% 17.9% 9.8%
2014 95.2% 18.8% 11.4%

Source: Statistics Korea (2013).

Notes: 1. The young population is defined as between ages 15 and 29. 2. The component ratio for the reason for
taking college leaves of absence is calculated based on college graduates who had an experience of college leave
of absence. 3. The respondents selected more than one motivation for taking their college leaves of absence across
frequency and the total is over 100% due to plural responses. 4. Studying English abroad and internships are
included in the preparation for an employment category.

or age 23. In addition, those enrolled in university can postpone service until they are 24-27 years old. See the Military
Manpower Administration website for more details.
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Interestingly, male college students often serve their compulsory military service during
college by taking a college LOA, even though they can legally meet the military service
obligation before or after college. This high proportion of men entering military service during
college has several implications. One plausible hypothesis is that male college students in South
Korea may consider compulsory military service as an opportunity for accumulating skills and
knowledge associated with the labor market and having self-development. For example, male
college students can apply to desired positions based on their skills, specialty, and major in
college. Further, the Military Manpower Administration in South Korea tries to assign a
position in the military using their first or second choices. Moreover, skills such as sociality in a
hierarchical working environment that is learned during military duty will be valuable when
entering the labor market. Thus, experience in military service may not represent a loss of
human capital, but rather an opportunity for gaining and developing human capital that
influences civilian labor market outcomes.

Secondly, some college students may believe that they have ‘adverse’ gaps in their experience
after they graduate from college, as they often perceive that many firms do not prefer college
graduates with time gaps between graduation and seeking employment. Bjorklund and Salvanes
(2010) suggested that different unobserved preferences for risk and time are decisive in an
individual’s educational choices. Yang (2014) showed that the rate of graduation deferment for
the top 10 universities was 31%, with engineering majors having the highest rate at 22.2%. In
addition, male college students tend to put off graduation more than female counterparts do
(male: 20.8% vs. female: 14.0%). Yang (2014) also found that college students who deferred
graduation were more well qualified in terms of experience in internships and their English test

scores than those who completed a college degree without graduation postponement. Graduation
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deferment does not appear to affect employment rates between the two groups (76% employment
in the graduation deferment group compared with 75.7% for the non-graduation deferment
group); however, the quality of employment in terms of permanent employment or monthly

earnings for the graduation deferment group was better than the non-deferment group.

As shown in Table 9, more than 90% of the male college leave participants responded
that they had taken a college LOA due to compulsory military service. In the 2011 GOMS
survey, the proportion of college graduates who completed compulsory military service during
college was 92%, and less than 10% finished military service after college graduation, which is
the comparison group. Given that the control group is small, it is a challenge to find reliable
evidence of greater benefits from completing one’s military service during college on later labor
market outcomes. Moreover, since subjects who are serving mandatory military service at the
time the survey is conducted are not included in GOMS data, the dataset cannot explain why the
vast majority of male college students decided to complete mandatory military service during
college despite having the option to defer until graduation. Compulsory military service is,
therefore, excluded when estimating causal effects of a college LOA on both labor market and

occupation quality outcomes.

2.3.2.2. Preparation for Employment

As Table 7 shows, even though the rate of preparation for employment motivation in the
male group is much lower than that due to mandatory military service at the first time of a
college leave of absence, this proportion is still considerable and meaningful if we consider the
reason for a college leave the second time. That rate has increased in recent years as presented in
Table 9. For instance, it was 15% in 2007 and it reached 21% as the highest rate during

economic depression and a lower employment rate. Table 10 shows the rate of college LOA
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using the two main motivations for female college students in South Korea. Indeed, female
college students took a college LOA as preparation for employment, including preparation for
various qualifying examinations at the highest rate from 2007 to 2014. That number has sharply

increased since 2011 reaching more than 85% in 2014.

Table 10: Rate of college leaves of absence (LOA) for young college graduates (Female)

Motivation Preparation for Employment Financial Burden
2007 56.6% 27.9%
2008 64.5% 28.0%
2009 65.7% 27.8%
2010 65.3% 26.7%
2011 67.0% 23.3%
2012 80.2% 18.6%
2013 82.5% 19.2%
2014 84.0% 21.3%

Source: Economic Activity Census (Statistics Korea, 2014)

Notes: 1. The young population is defined as being between ages 15 and 29. 2. The component ratio for the reason
for taking a college leave of absence calculated based on college graduates who had an experience college leave of
absence. 3. The respondents selected more than one motivation for taking a college leave of absence for frequency
and the sum was over 100% due to plural responses. 4. Studying English abroad and experiencing internships are
included in the preparation for employment category.

Korea’s higher education system lacks vocational education and training related to the
labor market relevance due to an emphasis on academic studies and credentialing (OECD, 2015,
p. 49). That circumstance has induced a marked rise in the number of university degree holders
over the past 30 years in Korea.'> However, economic growth has been slow at the same time,

which implies a more competitive employment market. The high performing academic curricula

15 While there has been a sharp decline in the number of junior colleges by 10%, the number of universities increased 17% within
10 years (from 2000 to 2012). Furthermore, many students are transferring from junior colleges to universities since 2000
because of the overemphasis on school brand rather than labor market relevance skills (OECD, 2015).
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at either junior colleges or higher education institutions, but without reflecting the needs of
industries and the high unemployment rate of university graduates has forced a rise in the
proportion of students’ taking a college LOA aimed at acquiring and reinforcing the skills
required by the labor market. Students by themselves are trying to enhance their labor market
relevance skills through workplace-based training and education during their college leave
period which indicates that higher education in Korea does not provide a smooth transition from

higher education to employment in the job market.

The substantial proportion of college LOAs taken to prepare for employment also may be
explained by the signaling model of education (Spence, 1973) and theories of human capital
theories (Becker, 1962). First, the signaling model of education discussed by Spence (1973)
argues that more educated workers receive higher earnings since level of schooling plays a major
role in signaling an applicant’s productivity. The signal theory assumes that employers cannot
observe an applicant’s ability directly, and thus, education serves as a “filtering device” used to
predict individual productivity (Arrow, 1973; Groot & Oosterbeek, 1994). College students
believe that employers at firms will predict the unobserved abilities of applicants, such as
“intelligence, perseverance, or a taste for additional learning” (Weiss, 1995), based on
educational qualifications that employers can more easily observe or gather. Thus, college
students may try to signal high productivity through various educational qualification activities,

such as getting certified, undertaking internships, and studying English abroad before graduation.

This tendency has become more serious due to the economic depression. Park (2009)
studied the impact of the undertaking a language training program abroad on the labor market,
such as the probability of employment, length of the job search, earnings, and employment

period, using the 2006 Graduate Occupational Mobility Survey (GOMS). He found that South

34



Korean college graduates with language training program abroad are hired by more than 24.3%
of employers. These graduates spent less time in their job search by 12.8% compared with
groups who did not take a language training program abroad. It implies that gaining experience
in an overseas language training program may play a substantial role for college graduates in

signaling their productivity to employers.

Second, college students may accumulate their skills and knowledge through different
activities that increase their productivity during college LOA periods. The human capital theory,
attributed to Becker (1962), is that advancement in the quality of human capital through on-the-
job training investment has a positive impact on obtaining higher wages. Kroch and Sjoblom
(1994) introduced the “rank measure” of education, which indicates an individual’s schooling
position in any cohort’s distribution. They argued that education serves primarily as evidence of
increased skills rather than signaling unobserved abilities based on any non-significant positive
effect of rank measured on earnings outcome. Park, C. S. (2010) demonstrated that Korean
college graduates (except those who majored in education and medicine) with a national license
had a higher probability of full-time employment by 18.6% and for private license qualification
by 16.4%. Further, early work experience like interning, which is representative preparation for
employment, also plays an important role for assessing an employee’s capability for the job
requirements (Ruhm, 1995). Figure 10 illustrates the employment rate for institutions of higher
education graduates since 2010.1* The employment rate for two-year college graduates is a little

higher than that of four-year college graduates, but overall both are still much lower than the

16 The employment rate for graduates of institutions of higher education is available from 2005, but the criteria for calculating the
employment rate was changed in 2010 based on the health insurance database. Thus, caution is needed to interpret the sharp
decrease in the employment rate for college graduates between 2009 and 2010 and indeed complicates that analysis if we include
the earlier data.
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respective OECD averages. Despite high rates of employment for two-year college graduates,
their employment is more likely to be for temporary positions without health insurance,
compared with that for four-year graduates, implying a lower quality work environment and
benefits for two-year college graduates in the Korean labor market.*”

With respect to temporary workers, South Korea ranked the highest among the OECD
countries, 9% higher than the OECD average (OECD, 2014a). Figure 10 illustrates the lower
employment rate for college graduates compared with the OECD average. The employment rate
for four-year college graduates was below 60% from 2010 to 2014 in South Korea, whereas the
average OECD rate was approximately 80% for the same period. When considering South
Korea’s high enrollment and completion rate for higher education, the low employment rate for a
graduate from higher education institutions is a heavy burden when seeking employment in
Korea’s labor market. Thus, the significant rate of students taking a college LOA during college
to prepare for employment may be related to actual difficulties in employment. However, there
have been no substantive policy suggestions for improving the employment rate until recent
years. The rates of college LOA with preparation for employment as the motivation kept up with
the employment rate for higher education institutions; this phenomenon is very noticeable for the
female cohort.

According to an OECD report (2014b), South Korea ranked number one across the OECD
countries for earnings differential by gender in 2014 and the highest rank of difference in the

gender pay gap, which continued over the past 10 years. We can see there is a serious “glass

7 The proportion of temporary positions is highest for the lowest educational level (i.e., below middle school) and lowest for the
highest schooling (i.e., more than a bachelor degree) across the years based on a survey of temporary employment trends. It
represents a significant negative relationship between the temporary position rate and years of schooling. That is, the rate is
58.3% for employees below junior school, 36.6% for high school graduates, and 21.8% for more than college graduates (National
Statistical Office).
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ceiling” in South Korea since the female employment ratio of high school graduates is 57%,
which is much lower than their male counterparts (84%). The completion rates for female high
school graduates is slightly higher than for their male counterparts (males: 94% vs. females:
96%). This differential employment-population ratio by gender still exists for college graduates,
namely, 90% for male college graduates and 62% for female college graduates. This finding
reflects a preconception against female graduates with higher education in Korea society and
Confucian ideas since females are mostly responsible for the tasks of daily domestic life (e.g.,

child rearing and housework).

As seen in Figure 11, the labor force participation rate and employment-population ratio
for females from 2000 to 2014 has been increasing steadily because of an increasing number of
pro-female policies, such as the gender quota system. By the mid-1990s, a gender quota system in
politics, economics, employment, and education in South Korea emerged as the means for
diminishing female discrimination. Numerical requirements for hiring or promoting females are
now under governmental authority. Despite constant government efforts, however, the
employment-population ratio for female college graduates in South Korea is the lowest across the
OECD countries. In addition, the proportion of part-time or temporary employees is 27.7%, the
highest across the OECD countries. It means critical employment instability for females, not their
male counterparts. This erroneous point of view in South Korea has produced more difficulty for
female college graduates for finding a job. Hence, female college graduates are more likely to take
a college LOA as preparation for employment before entering and competing and trying to conquer
the higher barriers of the labor market.

The activity of preparing for employment during a college LOA may produce either

economic benefits or costs. If the activities undertaken to prepare for employment during college
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LOA periods have positive labor market outcomes, usual ‘human capital’ outcomes like earnings
can benefit more human capital stock (i.e., increased academic outcomes) through preparation for
employment. These can accumulate and be the explanation for positive returns in the labor market.
To the contrary, the time invested in preparing for employment during college LOAs plays a role
in ‘rent-seeking’ if there IS a gain in earnings without increased producitivity (i.e., cognitive
knowledege or skills in terms of academic outcomes) for college students who took a college LOA.
Such employment motivation may reflect signaling. If activities outside of college such as
internships, licensing courses, and language skills are demanded by firms as a way of screening
their applicants, then the college LOA phenomenon to prepare for employment may result in
inefficient social returns. However, sorting will still play a role in improving the match between
worker’s interest and jobs that induce a higher social return from college LOA for positive

preparation for employment (Stiglitz, 1975; Weiss, 1995).

Figure 10: Employment rates for graduates of higher education institutions
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Figure 11: Trends for Female Employment from 2000 to 2014
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2.3.2.3. Financial Burden of Higher Education

The financial burden of South Korean higher education continues even through a college

LOA. As previously seen in Table 9 and Table 10, financial difficulties are one of the primary
motivations for taking a college LOA at approximately 17% on average over 8 years, and it is
much larger in females compared with males group (male: 9% vs. female: 25%). According to
different data sources, the most important motivation (48.9%) for choosing a college LOA was to
fund college tuition (Son, 2011).'® Most students who have taken an LOA because of financial
burdens are forced to fund their college tuition fees through student loans and have trouble paying
back those loans even after graduating from college. They default on payments due to the high rate
of interest for the loans and become credit delinquents, which then disrupts their employment

prospects.

18 The motivation for compulsory military service is excluded.
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The financial burden in higher education primarily is caused by high tuition and fees and
it is a major issue worldwide today. Although the increase in total U.S. federal aid has been
massive, the recent large rise in tuition costs has produced a higher net price of college schooling, "
as measured by tuition minus financial aid for both public four-year and private nonprofit four-
year institutions ($440 for public four-year institutions versus $840 for private nonprofit four-year
institutions).?® Table 11 represents the tuition for four-year colleges and the inflation rate from
2000 to 2011 in South Korea. Although inflation rates have ranged from 3% to 4% on average
over the years, the increase rates in tuition for four-year colleges reached 10% in 2006. There was
full autonomy in tuition pricing policy from 1988 onwards,? and its effects resulted in sharp
increases by 70% over the past 10 years at the National University. The same is true of private
universities, which increased by 56% from 2000 to 2011.

The half-price tuition agreement has become the most important issue in the field of higher
education and was selected by 271 education associations as a priority education policy issue in
2013. Although higher education institutions have lowered tuition fees to reduce student financial
burdens, most four-year private colleges only reduced their tuition by 1%, which only reduced the
burden of tuition from 30 to 20 dollars (Kim, 2012).

In addition, access to obtaining student loans was difficult until 2004, when Student
Loan-Backed Securities (SLBS) was introduced, which secured lendable amounts for students,

especially for those with low family income. Figure 12 represents the amount of student loans

19 The published tuition and fees at private nonprofit four-year institutions in the United States in 201213 sharply increased by
167% from 1982-83 and 257% at public four year institutions from 198283 to 2013-13 (College Board, 2012).

20 The average net tuition and fees increased by about $440 from $2,470 to $2,910 for public four-year institutions between
2007-8 and 2012-13, compared with $840 for private nonprofit four-years institutions (from $12,600 in 2011-12 to $13,380 in
2012-13; College Board, 2012).

2L The government gave full autonomy to colleges in determining their tuition pricing in 1988, so colleges have been able to
increase tuition at their discretion.
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and the number of college students who took out loans from 1999 to 2013. It indicates that
access to student loans in terms of amount and number has been growing. Indeed, there was a
massive surge from 2005 to 2006 due to the introduction of a new student loan policy. The rate
of increase in number of students’ benefiting from student loan system was close to 133% from
2005 to 2012, which is extreme growth.

The Ministry of Education reorganized the student loan system in 2005, which extended
the maximum term of a loan from 14 to 20 years and established living expense loans for low-
income students. Moreover, the government guarantees student loans, which allows students who
cannot apply for a student loan because of their parents’ bad credit to receive aid. According to
the Korean Education and Employment Panel (KEEP) survey, from 2009 to 2010, 30.5% of
college graduates from junior colleges took out student loans, and their university counterparts
totaled 33.1% (Ryu & Sin, 2011). The rate of participating in student loans was about 10%
higher for female students. The high dependence on parents to pay for one’s college tuition in
South Korea has led to a polarization of experience in student loans based on average monthly
household income levels. For example, college graduates with a monthly household income less
than $1,000 received student loans at about a 44% rate, whereas only 24% of those with high
family income (over $7,000 per month) received loans covering tuition and fees (Ryu & Sin,

2011).
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Table 11: Tuition and inflation rates for four-year colleges by year

National University Private University
Year — Rate of — Rate of Inflation rate
Tuition . Tuition .
increase increase

2000 2,193 - 4511 - -
2001 2,300 4.9% 4,779 5.9% 4.1%
2002 2,471 7.4% 5,109 6.9% 2.7%
2003 2,654 7.4% 5,452 6.7% 3.6%
2004 2,903 9.4% 5,776 5.9% 3.6%
2005 3,115 7.3% 6,068 5.1% 3.1%
2006 3,426 10.0% 6,472 6.6% 2.8%
2007 3,836 9.7% 6,917 6.9% 2.2%
2008 4,167 8.6% 7,383 6.7% 4.7%
2009 4,190 .6% 7,420 .5% 2.8%
2010 4,384 4.6% 7,587 2.3% 2.9%
2011 4,402 4% 7,761 2.3% 4.7%

Unit: KRW (US $1=1,000 KRW)
Sources: Ryu & Sin (2011); Ban (2011).

However, overdue student loan issues have yet to be resolved and aggravate the financial
burden on college students. According to Ryu and Shin’s (2011) report, approximately 30% of
college graduates have been in arrears and the number of college students who defaulted on
student loan payments for more than 6 months increased by 60 times from 2006 to 2012 (Na,
2014). As previously mentioned, there are high increases in college tuition compared with the
typical inflation rates, especially a larger proportion occurring in private higher education
institutions, and lower public investment for higher education in South Korea. Thus, there is a

serious finance issue for college students during and after college.
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College students who are debt averse or ineligible for a student loan may choose a
college LOA to alleviate their financial burdens. Nearly 12% of male and 22% of female young
college graduates took a college LOA for financial reasons in the 2014 survey year (Korean
Statistical Information Service). According to Yoon (2015), the rate of college LOA for financial
burden in 2014 was the highest it has ever been. Henceforth college LOA statistics have been
published, and a compound word has formed from the words “unemployed” and “delinquent
borrower” that applies to the rising young generation. It represents a financial barrier that may
affect a college student’s behavior even if his or her credibility in the marketplace is absolutely
crucial. There is a need of new government policy to help reduce financial constraints for
students pursuing higher education.

The low level of public expenditures for higher education has forced a high proportion of
college students to take an LOAs due to a lack of finances, particularly for students from low-
income families. Parental support for tuition (in %) for college LOAs that were financially
motivated is 41%, and 69% for women who took an LOA to prepare for employment. For males,
it is the same pattern. In addition, there is a large gap in parental income at college entry between
students who had an LOA experience due to financial difficulties and others (i.e., students who
did not participate in LOA and those who participated to prepare for employment; see Table 14
and Table 15). This gap reflects the importance of parental support for financing higher

education in Korea as well as for sharing the financial burden of college LOAs.
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Figure 12: The number of education expense loans taken out by years
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CHAPTER 3: THE THEORETICAL FRAMEWORK
3.1. The Two-Period Model of Human Capital Investment

This section addresses the theoretical framework that guides the interpretation of empirical
findings and its policy implications for reducing the social costs of high rates of college LOA. The
relationship between an individual’s human capital, defined as the imbedding of resources in
people, and their earnings, employment, and other economic variables is the primary focus of
human capital investment theory (Becker, 1962). According to this theory, productivity due to
knowledge and skills through investment in on-the-job training and schooling yields higher future
earnings. College LOAS to prepare for employment can be defined as a type of human investment
activity that increases the marginal productivity of college students in terms of general or specific
skills. College students who take a college LOA to build a strong resume for future career
opportunities by studying abroad, getting certified, and interning may be pausing their investment
in schooling but are still investing their time and resources to increase either their general or
occupation specific skills to raise their future earnings. Therefore, it is necessary to understand
how basic human capital investment theory explains how college students refocus their schooling
investment to address the change in different exogenous parameters to comprehend the college

LOA phenomenon more clearly.

Becker (1975) stated that the presence of credit constraints that influence marginal costs
limits incentives and capacity to invest in human capital (as cited in Lochner & Monge-Naranjo,
2011, p. 1). Children from low-income families have less incentive to invest in attending college
because of their limited borrowing opportunities. These credit constraints cause the ever increasing
marginal costs of attending college to exceed the marginal benefits even when the rate of return

remains high. The choice of a college LOA because of financial burdens can be one example of
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limited borrowing constraints when investing in human capital. For other motivations for taking a
college leave, human capital investment theory also provides insight into the college LOA
phenomenon because a college leave of absence is actually a decision to stop college schooling
temporarily. That decision reduces the amount of human capital investment in terms of schooling.
The basic theoretical framework of this dissertation is therefore Lochner and Monge-Naranjo
(2011)’s simple two-period educational investment model?* that formulated the individual’s
optimal schooling choice as two periods of human capital investment, though the human capital
investment referred to in this model is simply re-interpreted as a college schooling investment to
account for and fully explain the college LOA phenomenon. As shown in Table 6, college LOA

rates do not affect college completion rates. For simplicity, this model is limited to capturing
decisions in college schooling investment and excludes cases in which college students return to

college after taking a college LOA.

Lochner and Monge-Naranjo (2011) assumed a simple two-period educational
investment model in which individuals invest in schooling during the first period and work in the
second period in the absence of credit constraints that allow individuals to freely borrow. They
also extended the model by introducing exogenous credit constraints that created a fixed upper
bound in terms of debt amounts. Each individual with financial assets includes all familial
transfers Z (> 0) and innate ability a (> 0) and chooses human capital investments S at two

budget constraints to maximize their utility during the two periods as follows:

3.1 max U=u (Cy) +Bu (Cy)

22 |_ochner and Monge-Naranjo (2011, p.1) used a simple two-period model for the purpose of reviewing previous studies on
human capital investment and credit constraints. Thus the main results that they provided in article were derived in previous
studies (i.e., Becker, 1967; Cameron & Taber, 2004; Carneiro & Heckman, 2002)
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(3.2) s.t Co = Z +wy (1-S)-pS+d

(3.3) st. C; = wyaf (S) -Rd

Assuming u(-) and f(-) are well-defined, strictly increasing, and concave, C; is consumption

in periods ¢ € [0,1], and B (> 0) is a discount rate. The parameter w, denotes foregone wages for
each unit of human capital investment, S, and w, is the per-unit wage gain from human capital.
Ability plays a role in increasing the total and marginal returns to schooling investment because
even when they invest in the same amount of schooling (S), individuals with higher ability («) are
more likely to produce larger total and marginal returns in terms of income gains. ¢ denotes
positive tuition costs, and R denotes a gross interest rates (R>1) that are incurred when individuals
are in debt d.

To solve the utility optimization problem, the Lagrangian may be represented by:

(3.4) L=u(Z+wq (1 -SY)- pSU +d) + Bu (wyof (SY) — Rd)

Let SY indicate schooling investment in the absence of credit constraints. To determine the
optimal solution, one differentiates the Lagrangian with respect to variables schooling (S) and

debts (d) equating them to zero, thus obtaining a set of 2 equations.
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Differentiating equation (3.4) with respect to S and d yields:?
(35 0L/ s = = ' (Co) (Wotg) + B o' (C) waa f'[SY (@)] =0
3) oS u'(Co) (Wote u Ly wa ()

u'(Co) _ wyaf[sU(w)]

®Bu'(Cy) Wt
(3.6) L/ = w(Co)+ B ' (Cy) (-R)=0
u’(Co)
R: —_—
SOR= Ty

Combining equations (3.5) and (3.6) yields:

wiaf'[sYU(w)] _

3.7
(3.7) (wo+9)

Equation (3.7) says that individuals maximize their utility when the marginal return on
human capital is equal to its present value of marginal cost in terms of the costs involved in
foregone wages if the individuals had instead dedicated their time to working and tuition costs.
This optimal condition of human capital investment states that financial assets (Z) that include all
familial transfers do not influence choice in human capital investments (S),? but human capital

investment increases as the ability variable a increases in the absence of credit constraints (Becker,

ot
oL aL oe -

are positive and the FOC’s are Pl 0, Pk 0, so that the constraint binds and the solution is an interior one.

24 See Appendix B.1. Proof 1.

2 The Kuhn-Tucker first-order conditions are ‘;—: <0andS g—; =0, 0andd g—z = 0. Assuming that schooling (S) and debts (d)
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1967).> Rational individuals who maximize their utility during these two periods would increase
human capital investment until the left-hand side of equation (3.7) is larger than the right-hand

side.

College LOA for preparation for future employment opportunities and financial burden
reasons can both be considered as cases in which the marginal returns to investment in schooling
are less than the marginal costs of schooling, resulting in the individual stopping investment in
college schooling temporarily. If w, increases, which is foregone wages for each unit of human
capital investment S, then the individual’s human capital investment S would be reduced at college
(see Appendix B.1., Proof 2). This lower marginal return of schooling causes the student to choose
other activities, such as studying abroad, getting certified, and interning through a college LOA to
help raise the quality of human capital and complement school learning. College students may
believe that preparation activities for employment out of school will provide them with valuable
skills that will yield higher future earnings, wherein the marginal benefit of out-school preparation
activities is larger than marginal costs (Light, 2001; Ruhm, 1995). Similarly, individuals will shift
toward suspending their college education more often when tuition costs ¢ rise if all else is equal,
because increased tuition costs lead to higher marginal costs of human capital investment in terms
of schooling being larger than its marginal return (see Appendix B.1. Proof 3).

The simple two-period model in the presence of the exogenous credit constraints exist will
place a fixed upper bound on the amount of college debt, which will help in analyzing the college
LOA due to financial burden phenomenon. This theoretical framework explains how exogenous

borrowing constraints influence human capital investment. Given that “human capital investment”

2 U "
% 9SY(a)/0a=— Rviiswof;(p) /a f(gsz(a)) >0 since f () is concave (f < 0).
1
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is meant to be the years of college schooling which are in demand in addition to compulsory
primary and secondary schooling, this theoretical model helps us understand role of financial
assets, including all familial transfers (Z) and tuition costs (¢) when determining the individual’s
optimal human capital investment. This model allows the exogenous borrowing constraint that

individuals have a limit to the amount of debt they can accumulate:?

(3.9) d<d (0 <d <o)

Individuals maximize their utility function (3.1) subject to (3.2), (3.3), and (3.8) constraints
in the presence of borrowing constraints. Then we can establish a Lagrangian for the following
form.

(3.9) L=u(Z +wq (1-$) -pS¢ +d) + Bu (wya f(S®) —Rd) + p (d - d)

Let p represent the multiplier. Similar to the previous optimization problem, one
differentiates the Lagrangian with respect to the variables of schooling (S) and debts (d) equating
them to zero, thus obtaining a set of two equations. Differentiating equation (3.9) with respect to
S and d yields as follows:

u'(Co) _ wiaf'[s€(a2)]
B u'(C1) Wot¢

(3.10)

Let S¢(a, Z) represent optimal schooling in the presence of borrowing constraints.

(3.11) /34 = w(Co)+Bu(C) (R)-n=0

So u'(Co)=BRU'(Cy) +

% |ndividuals are constrained if their assets Z is less than threshold level of those assets Z, («) and are unconstrained otherwise
(Lochner & Monge-Naranjo, 2011, p. 3).

50



It states that consumption in the first period is less than that in the second period given the
presence in borrowing constraints. By combing equations (3.10) and (3.11), the borrowing limit d

leads to the following optimal schooling investment (S¢(a) )*":

wyaf [SC(a,2)]
3.12 = R+p*
(3.12) T M
Where p* = b’u’L(C) is a positive value. That is, college students without borrowing
1

constraints have a higher human investment SV («) than the counterparts (S¢(a, Z )) given credit
constraints (see Proof 4). It helps to explain how much can be attributed to rising tuition costs,
opportunity costs, and wealth when determining human capital investment in terms of college
schooling according to the presence of credit constraints. As long as tuition costs (¢) are higher in
the constrained model, individuals may invest less in human capital (see Appendix B.1., Proof ).
While the dependence of human capital investment on tuition costs (¢) and opportunity costs (wg)
is equal,?® the negative dependence of human investment on tuition costs is much stronger than that
on opportunity costs (wy) if individuals are faced with limited borrowing constraints. It may also
imply that tuition is an influential determinant in college schooling if students have a barrier to the

borrowing limitation, d.

In addition, we see that while human capital investment is independent of financial assets

including all familial transfers (Z) in the absence of borrowing constraints, college students

27 The differences in the amount of human capital investment between the un-constrained and exogenous constraint models are
provided in Appendix B.1.
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increase their human capital investment at school with an increase in wealth in the presence of a
borrowing limit (see Appendix B.1., Proof 6). This finding may reflect the fact that financial
constraints are the obstacle that is preventing college students from continuing their college
education and thus one of most important determinants of the amount of human capital invested
in college schooling. Therefore, the theory of a simple two-period model of human capital
investment is meaningful background for understanding how exogenous parameters, such as
borrowing constraints, opportunity costs, tuition costs, and wealth, influence the decision to take

a college LOA, which indeed becomes a suspension of human capital investment in college.

However, this model has several limitations. The framework above fails to explain
unobserved individual heterogeneous factors, such as the ‘taste’ for education.* For instance,
college students may enjoy or dislike college, risk preferences, aptitude, and time preferences, and
these may all affect a college student’s choices of human capital investment. In addition, the model
cannot account for the quality of human capital obtained by college education investment, which
also can be a significant determinant when making all college education decisions. Finally, this
model does not consider the time constraint that college students face, such as the amount of leisure
and the hours of labor-market work per individual. College students who face limit constraints on
consumption and college education investment substitute leisure for work when borrowing

constraints bind if time constraints were allowed.

3.2. The Signaling Model

It has been a challenge to measure how much human capital or signaling explanations can

be attributed to the positive relationship between schooling and wages (Arrow, 1973; Groot &

30 See Lochner and Monge-Naranjo (2011, p. 6) for discrete choice schooling models that add in taste for schooling as a factor.
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Oosterbeek, 1994; Kroch & Sjoblom, 1994; Lang & Kropp, 1986; Tyler, Murnane, & Willett,
2000; Weiss, 1995). Human capital and signaling theories use the same assumption in terms of
individual schooling decision-making, wherein an individual will invest in years of schooling up
to the point where the marginal benefit of education equals the marginal cost. However, the
human capital hypothesis rewards for accumulated knowledge or skills through educational
attainment are higher earnings in the labor market, whereas a signal of an individual’s ability
through longer years of schooling is a reason for receiving higher earnings under the signaling
model (Groot & Oosterbeek, 1994; Kroch & Sjoblom, 1994). In the signaling theory, employers
believe that the unobservable productivity or ability of applicants (e.g., intelligence,
perseverance, and a taste for additional learning; Weiss, 1995) can be screened by different
levels of education. It is clear that the signaling model is a significant factor in how individual
evaluates his or her human capital investment decision that will influence earnings in the labor
market, though it can be controversial to predict the contribution of signaling for a positive

correlation between schooling and earnings.

Arrow (1973) emphasized the role of the diploma as a signal of an applicant’s
performance ability and argued that higher education plays a role as a “double filter” in terms of
admission and graduation from college. In other words, an employer believes that individuals
who were admitted to college and completed a college course are more likely to perform with
higher productivity and have desirable traits, such as lower quit rates and lower rates of
absenteeism, to use Weiss (1995)’s terms. It is essential to understand how individuals with
different levels of ability can be distinguished by level of schooling as a screening device in the

signaling model initiated by Spence (1973) below. This signaling model will explain why college
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students in South Korea prepare for employment by taking a college leave of absence and will

also provide insight on how that LOA affects labor market consequences.

Suppose there are two types of applicants with different unobservable innate abilities
related to an individual’s level of schooling. As mentioned here, applicants make a decision on
schooling investment based on the equalization between marginal benefit and the marginal cost
of additional schooling. The different costs of acquiring additional education across these two
types of applicants enables one to distinguish between applicants in terms of different types of
abilities. In other words, the cost of schooling for the same level of education will be lower for

higher-ability applicants than for lower-ability applicants.

Productivity of applicants with higher and lower abilities is defined as 6y and 6y,
respectively, with positive value (6 > 6, > 0; A.Blume, personal communication, May, 2010).
The costs of acquiring additional years of schooling across two types of applicants are, C(e, 0) is

type specific as below. Let,

e = years of schooling

Cy (e, By) = cost of education for higher ablity applicant

Cy, (e, B1,) = cost of education for lower ablity applicant

Suppose that Cy (e, 6 ) and Cy, (e, 6y, ) are postive values, and Cy (e, 6y ) is smaller
than Cy, (e, 81, ) as shown in Figure 13. There is a belief that employers sort two types of abilities
based on years of education as derived from Bayes’rule:

o (el
2tero (€ [D7(D)

(3.13) w(tle) =

54



where, Types: T={0y, 6.}, Education: E={ey, e.}

Prior distribution IT, = (t) >0 forall t € T, o (e|t) is the probability of e given t.
Employers predict an applicant’s productivity based on posterior belief. For instance,
they believe that applicants with more years of schooling than the minimum level of schooling

that employers demand, e*, are endowed with higher ability, thus leading to higher productivity.

Figure 13: Present value of earnings with costs across two types of applicants

PVE
CL (e, 0y)
ey Present value of lifetime
Cu (e, 0L)
€L
e* Years of schooling

Source: Page (2010).

Thus, firms will often make a decision on wage offers for different types of applicants according
to level of education as a proxy for innate ability. These applicants will take those hiring and
offering wages standards into account when they invest in schooling to maximize the difference

between their wage and cost of education for their lifetime as equation (3.14).
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where r = discount rate, t = year, and i = two types of applicants. As shown in Figure 13, the type
By for higher ability applicant will choose e* which is the level of schooling for maxmizing net
present value, whereas zero years of schooling is the optimal schooling amount for applicants
with lower ability 8;. Thus, different levels of education allow distinguishing between types 6y
and 0;,, which plays a role in screening applicants according to their endowed abilities.

As mentioned in the previous section, the majority of female college students and male
students who take more than one college LOA in South Korea choose a college LOA for
preparation for employment as a motivation. This phenomenon is explained by not only human
capital theory but also the signaling hypothesis. | extend the signaling model of education
(Spence, 1973) by considering the parents’ income factor and the extra costs of preparation for
employment as the cost of education. According to the OECD index of education (2014b), the
high school completion rate in South Korea is 95%, the highest rate among OECD countries and
much higher than the OECD average (72%). In addition, the enrollment rate for postsecondary
education including graduate school is 11% larger than other OECD countries. According to
OECD (2015), more years of schooling closely relates to successful labor maket achievement
(e.g., higher earnings) in South Korea, resulting in a strong increase in educational attainment.
The South Korean labor force has acquired high levels of schooling and there is currently an
excess supply of individuals who hold high levels of educational attatinment. Thus it is difficult
for employers to use years of education as a signal of an applicant’s unobservable abilities.

College students may perceive that college diplomas alone do not necessarily provide

powerful signaling to employers, and they will thus pursue other activities that can show their
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unobservable productivity to potential employers before entering the labor market. Korean
college students believe that firms will use ‘activities out of college,” such as occupation-related
education or acquisition of relevant skills, as a sorting device, which in turn encourges applicants
with those desirable traits to leave college temporarily and acquire relevant labor market
experience. As Ruhm (1995) has argued, employment experience is a significant way to
accumulate skills and knowledge related to increases in productivity and even for reinforcing
school learning. College students in South Korea may use this criteria to decide on acollege LOA

for more preparation for employment.

However, it is doubtful whether extra future job-related experiences during college LOA
periods do play a significant role in sorting out applicants with desireable traits for firms if
exogenous variables such as parental income and credit constraints become associated with the
availabilty of those extra investments. For low-income students, parental income level and
financial constraints can be a barrier to obtaining additional labor market relevant skills or
college knowledge, regardless of ability level even if they do recognize the necessity of it. The
costs are too high. High ability students from low income familities will face higher physical
costs for extra career investment out of school than those with low ability from high income
families (see Figure 14). Parents with higher wealth are apt to invest more in their children’s
career paths and have a stronger ability to provide finanical support. Assume then that extra labor
market relevant invesments beyond compulsory schooling is an important criterion for screening
applicants in terms of ability because most candidates do have similar educational attainment
levels in South Korea. Cy(L* (P, ), 8y) represents the cost of investing in extra activities that are
related to future career goals for high ability students with low parental income, while

CL(L*(Pg ), 6y,) is the cost of low ability with high monetary resources from parents.
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Students who are more productive but who come from lower income families choose a
zero amount of extra career investments. That is the point of maximized net benefits, whereas
those with low productivity choose to invest in the h* level of extra labor market relevance in
experience due to lower costs. The opportunity of extra career investments through strong
physical parent support during college LOA periods gives students with lower ability to choose
h* level of career experiences. The possibility that students can achieve h* regardless of their
productivity, implies that h* extra activities do not work as a valid signal of productivity that

allows for a distinguished difference in ability in South Korea.

Figure 14: Present value of earnings including college LOA costs across two types of
applicants

PVE
Cy (L°(PL ), B)
hy
CL (L*(Py ), 61.)
hy,
Extra

h*

In general, students with higher abilities face lower costs both in acquiring schooling
(e.g., college) and preparing for employment since it is easier for them to intern, get certification
or licenses, and achieve high English test scores, all typical activities for employment

preparation. However, given that the cost of accumulating extra labor market relevant skills
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during college LOA can be affected by parental monetary resources, even less productive
students from high income families are more likely to have the opportunity to have such relevant
experience outside of college through college leaves of absence. In South Korea, parental income
may be a significant factor that influences not only college attainment,* but also college LOA
costs for employment preparation. The higher rate of students whose parents pay for the costs of
higher education in South Korea consolidates the role that parental monetary resources can play
in influencing a student’s career path. According to a survey taken by the 2011 Graduates
Occupational Mobility Survey (GOMS), 43% of parents pay for certification courses (i.e.,
national license, private license) as shown in Table 12. Given that acquiring licenses is one of the
typical investments for obtaining labor market relevant skills or knowledge during a college
LOA, Table 12 reflects how parental resources are relative in terms of extra human capital

investments out of college in South Korea.

Table 12: Subjects who are paying for acquiring licenses

Subjects Myself Parents Company Government  Others

Proportion 50.37% 42.46% 1.42% 2.66% 3.09%

Source: Author’s calculation using 2011GOMS data..

3.3. Simple Time Allocation Model
Scott-Clayton (2012) introduced a simple time allocation model based on a fixed leisure
time assumption for examining the tradeoff between school and work. Given that primary

motives for taking a college LOA are ‘employment preparation’ and ‘financial burden,” and that

31 The college attainment rate for the group at the highest family income level is 82.6% while, the one for the group in the lowest
family income level is 58.3% in South Korea (Lim, 2014).
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work experience is substantial activity during a college LOA for both motivations, the simple
time allocation model provides a better understanding of why college students combine work and

schooling before entering the labor market.

Assume that an individual can divide between schooling (s) and work (h) among total
non-leisure time T in the first period and work in the second period. Each individual earns wage
w(a), which is the value of human capital according to ability (a). In the second period, there are
two types of per-unit wage, r* and ", which are obtained from schooling-based human capital
and work experience-based human capital in the first period, respectively. Thus, that individual

has the following maximization equation:

(3.15) max U = h(w(a) + £1) + BE[w(a) +7"g (h; ¢", ) + °1 (s(h); ¢°, &) +&]

where &; and &, is temporary economic fluctuation, g™ and g* is quality of human capital

acquired in the second period, and f(-) and g(-) is strictly increasing and concave and are

functions of g and g, respectively. Scott-Clayton (2012) used this model to predicted how an
individual’s choice in h responded to exogenous parameters such as wage (w), return to

schooling (r°) and work (r"), and ability (a).

Scott-Clayton (2012) showed that students are more likely to work when returns to work
experience are high and returns to schooling are low. As more and more students participate in
higher education institution, returns to schooling in terms of future labor market outcomes may
be decreasing. In South Korea, employment rates for graduates of higher education institutions
are much lower than OECD averages (see Figure 10), despite Korea having the highest college

graduate rate, indicating lower returns to college schooling. The low returns to schooling may be
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an important factor behind a rise in student employment in South Korea. Scott-Clayton also
introduced “credit constraints™ as substantial factor in student employment decisions. She
explained how students may respond to student employment decisions according to four types of
credit constraints. For students with strict constraints, they may increase work hours or leave
school, while students under moderate constraints can trade between schooling and work by
adjusting their time allocation. This model explains why college students may temporarily leave

college in South Korea when they are unable to finance tuition, fees, and living expenses.
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CHAPTER 4: LITERATURE REVIEW

Research on college LOAs has grown, and yet there is still sparse literature that closely
investigates the effects of college LOAs on labor market outcomes. This literature review is
organized based on the several factors that may influence the decision to take a college LOA,
namely, (1) parental education and income, (2) financial resources, (3) student employment, and
(4) other determinants. It summarizes the literature for how each primary determinant relates to a
student’s behavior, or choice in college and the influences of that LOA on personal educational
and labor market returns. Following the literature overview, the limitations and gaps in the
existing literature are offered. As a means to understand student college leave of absence
behavior and explore the primary factors that may affect the choice to undertake a college leave
of absence, the paper offers a conceptual framework that simulates a typical student’s college

experience in terms of three typical categories (i.e., inputs, process, and outcomes).

4.1. The Conceptual Framework
Figure 15 presents the conceptual framework that simulates a student’s typical college
experience as three categories (i.e., inputs, process, and outcomes). This conceptual framework is
a modified version of the Riggert, Boyle, Petrosko, Ash, and Rude-Parkins (2006) framework of
retention and Guo’s (2014) study on a student’s college life. Inputs has three different sources:
(1) individual, (2) institutional, and (3) social. For the individual level, the framework is
separated into student background and personal characteristics that influence decisions for a

college student’s time allocation and activities while enrolled in college.

The factors at the individual level that influence a college student’s choice such as
academic activities, student employment, extra-curricular activities, and college LOA are derived

from nature (genetic) and nurture (environmental transmission). However, it is still unclear how
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nature and nurture affect a student’s decisions in college (Bjorklund & Salvanes, 2010). For
example, parental resources such as wealth will influence their children’s experiences and
decisions during college, and parental unobserved ability and preference for risk and time also

can affect a student’s college process.

Institutional factors such as type of college, quality of college, and tuition and expenses
play an important role in determining a college student’s choices (Kalenkoski & Pabilonia, 2010;
Keane & Wolpin, 2001). For instance, increases in tuition have a greater effect on college
persistence for those with low family incomes, and any rise in the net cost of schooling leads to

increased working hours for those students who are employed during college.

There are also social level factors that influence college students’ time allocation
decisions, or college experiences. Compulsory military service is, for instance, a considerable
social factor in a male student’s choices during college. South Korea requires that all eligible
male citizens with a high school diploma must complete military service for 21 months;
eligibility is determined in medical and psychological evaluations at 18. Male college students
must therefore decide between fulfilling their military service during college or doing so after

college graduation.

The process in my framework describes actual student choices and divides them into (1)
experiences in college and (2) college leaves of absence. College students make a decision on
what kinds of activities they will undertake in college on the basis of individual, institutional,
and social factors. In general, students have a variety of experiences in college that are aimed at
accumulating human capital in terms of knowledge and skills that will determine their cognitive

and non-cognitive abilities and future labor market success. These include academic activities,
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student employment, and extra-curricular activities. Using student involvement theory, Astin
(1984) argued that, given limits on a student’s time, student achievement is a function of the time
and activities that a student spends participating in lectures, reading, and participating in debates.
The high rate of college LOAs for career preparation is distinctive to South Korea, even if the
phenomenon of college LOAs also occurs in other countries.*? Despite the popularity of college
LOAs in recent years, it is still unclear why the majority of college students take an LOA and

how that choice affects a student’s labor market outcomes.

Becker (1962) found that schooling enables an increase in human capital through
acquired skills and knowledge, which carry value in the labor market as returns on education.
The latter refers to both the short- and long-term educational and labor market outcomes of
postsecondary education. Numerous studies have examined the relationship between process and
outcomes in college. Student employment offers mixed empirical evidences on educational
achievement but has shown a positive association with labor market outcomes (Lee, 2012; Light,
2001; Ruhm, 1995). Due to the massive rate of college LOAs in South Korea, the experience of a
college leave for college students beyond the influence of formal schooling will contribute to
labor market outcomes whether that contribution takes a positive or negative direction. Kim and
Kim (2013) argued that students who participated in an overseas exchange program during their

LOA were more likely to achieve better wages in the labor market.

This conceptual framework guides the literature review, the methodology and
interpretation of findings, and proposing policies for determining the full effect of college LOA

on labor market success in South Korea (i.e., higher wages, more regular work, greater job/task

32 There are various reasons for leaving college in the United States, such as academic problems, simply taking time off, a change
in family status, financial reasons, and a need to work (Wei, Horn, & Carroll, 2002).
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satisfaction, and better relationship between skills and fields of study). To what extent does
college LOA in South Korea then influence a college graduate’s labor market outcomes? As this
question has yet to be addressed clearly, the empirical studies that have examined the
relationship between the inputs across individual, institutional, and social levels that influence
college leave choices and educational process/outcomes, and/or labor market outcomes are

examined in the next section.
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Figure 15: Conceptual framework

Individual Level Institutional Level Social Level
I_ Age Intelectual aptitude Type of college Compulsory military service
N Ethnicity Motivation and attitude Quality of college Glass cedling
P. SES Expectations Location of college
Y| | Faniy residence Tastes for education Curriculum
! Family structure Goals Tuttion and expenses
S Parental education Scholarships
Family financial support
Loans eligibility
Financial commitments to others
P | I
R Academic activities : Compulsory military service :
0 Tem-time Employment  Financial reason I
C Extra-curicular activities | Health reason I
E : Preparation for employment :
S | Preparation for transfering
S : Preparation for entering I
| graduate school :
| |
A gk |
P B : ™
R
0
D Knowledge Interpersonal competence Earning
U Cognitive skills (reading, Leadership Employment type
C writing, math, science, Time management skills Job satisfaction
T feasoning) Moral development Skills mismatch
S Critical thinking Psychosocial changes

Source: Author’s revision based on Guo (2014) and Riggert et al. (2006).
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4.2. Inputs

Parental socioeconomic status (hereafter called SES) is an essential input at the individual
level. College students’ educational outcomes and their labor market successes are known to be
sensitive to their parents’ socio-economic status, such as parents’ education and income.
Considering that there are differences in the precise motivations for taking a college LOA based
on parental education and income (see Table 14 and Table 15), it is obvious that parental
education and income are influential inputs at the individual level, and indeed, both may affect a
college LOA decision. That decision is then closely related to labor market outcomes later in life.
Financial factors at the individual or institutional level, such as borrowing constraints and tuition
costs, also are considered to be substantial determinants of a college student's choices and his or
her eventual educational and labor market outcomes. The high dependence on private
expenditure for higher education in South Korea suggests that there is a prominent role for
financial capacity, particularly parental financial resources, regarding the decision to take a

college LOA.

To my knowledge, there is no study that examines the relationship between those inputs
(i.e., parental SES and financial resources) and the college LOA decision. However, it helps to
review the empirical literature that has already studied the association between the factors at the
individual or institutional levels and actual student choices in college and the effects on
educational/labor market outcomes. In this way, one can comprehend how the student decision to
take a college LOA based on different motivations relies on parental SES and financial resources
and how that decision also results in heterogeneity in terms of outcomes in the labor market

when based on parental income.
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4.2.1. Parental Education and Income

There are two explanations for the benefits of having higher educated and richer parents
(Keane & Wolpin, 2001): heritability of traits and human capital production. First, unobserved
genetic cognitive abilities and other genetic traits, such as inherited personalities and preferences,
may affect a child’s educational achievement and choice. Children with more educated parents
are likely to achieve higher educational outcomes (heritability of traits). Second, children with
more educated parents may be more likely to accumulate human capital due to different parental
risk preferences, time preferences, and parenting skills based on the parental level of education.
Moreover, families with more wealth are willing to pay more and pay more often for their

children’s schooling (human capital production).

An overlapping-generations model can be used to explain how parent’s income or other
factors related to parents’ socio-economic status influences their children’s educational outcomes
(Becker & Tomes, 1994). Parents with higher schooling and higher income may invest in their
children’s schooling more often through debt or bequests, which implies there is an effective
channel for transferring parents’ resources to their children and thus generating intergenerational
persistence in education; hence the overlapping-generations model (Bjorklund & Salvanes,
2010). Parents often have to sacrifice their own consumption habits to increase their children’s
schooling, which implies that children with higher cognitive abilities in poor families are less
likely to have their parents invest in schooling than their counterparts with lower cognitive
abilities from rich families (Bjorklund & Salvanes, 2010). Keane and Wolpin (2001) indicated
there is a strong positive association between parents’ school attainment and the educational
attainment of their children because parents who are more educated will substantially transfer

more to their children in terms of monetary help to induce more school attendance by their
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children.® This positive effect of parental schooling on children’s educational outcomes is
greater when children are attending postsecondary education due to high entry college costs.
Parents with higher education may also be more aware of the value of investing in higher
education from both pecuniary and non-pecuniary perspectives thus once again inducing greater
intergenerational transmission of education. A positive impact on the labor market outcomes is
also evident, in that the hourly wage rate for youths with the lowest parent schooling is lower by

$3.75 than their counterparts with the highest parental schooling.

Due to ongoing rising tuition costs, a decline in scholarship offerings, and student loan
borrowing constraints and their greater effects on postsecondary education, the role of family
income on educational outcomes has become even more important in recent years (Kane, 2006).
As discussed in Section 2.2, low public subsidies and a high dependence on private expenditures
for higher education in South Korea may make the role of parental income on educational
outcomes much more influential. McPherson and Schapiro (2006) investigated differences in
response to changes in tuition prices across family incomes and found a substantial gap in
college attendance between low-income students and high-income students, regardless of the
students’ cognitive abilities. While students with low ability from a high income family attended
college at 64%, only 29% students with high ability from a family with low income attended
higher education. The influence of family income also appears in the average SAT scores of
students in college even after controlling for other determinants of student achievement such as
ability testing, high school GPA, and parents’ education (Keane & Wolpin, 2001, p. 1094),

implying that family income may have a significant effect on the choice to attend college (Hearn,

33 However, existence of borrowing constraints does not account for a positive association between parental transfer and
children’s school attainment (Keane & Wolpin, 2001, p. 1093).
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1991). Belley and Lochner (2007) examined how family income influences college quality,
measured by two-year vs. four-year college student employment during the college academic
year and using National Longitudinal Survey of Youth 1979 (NLSY79) and National
Longitudinal Survey of Youth 1997 (NLSY97) data. They found evidence from the NLSY97
data that family income plays an important role in college quality among those who delayed
college and worked. Moreover, they also found a substantial positive association between family
income and college attendance in both samples, suggesting that higher family wealth induces
greater investment for children’s schooling.* However, family income had little effect on college

delay decisions beyond age 20 which is a rough proxy for borrowing constraints.

Using the National Longitudinal Surveys of Labor Market Experience and 1979 data,
Keane and Wolpin (2001) found a significant difference in the level of parental transfers across
parents’ schooling and larger gaps in transfer by parental education when a child reached the
stage of attending college. Kalenkoski and Pabilonia (2010) examined the effect of parental
transfer on employment during college, reflecting on the role of family income in influencing
college student behavior. They found that parental transfers influenced the reduction of college
students’ working hours per week only for four-year colleges because higher costs for four-year
colleges induced more dependence on parental wealth transfers. They also observed that parental
transfers increased in response to any rising net price of schooling, as defined by tuition minus
financial aid, for both four-year and two-year college students, implying larger parental transfer
supported both tuition costs and persistence in college attendance. While the positive effect of

parental transfer on the net price of schooling increased for four-year students, it decreased for

34 Belley and Lochner (2007) argued that the significant difference in college attendance by family income does not constitute
evidence for the existence of borrowing constraints, similar to Keane and Wolpin (2001). They suggest a “consumption” or
“psychic” value of schooling as the basis for the positive relationship between family income and college attendance.
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two-year students. This evidence supports the notion that the four-year students have a greater

dependence on parental transfers.

Some empirical studies have argued that family income is not the dominant explanation
for gaps in children’s educational outcomes. Carneiro and Heckman (2002) suggested that gaps
in college enrollment based on family income are explained by the differences in an individual’s
ability and permanent income embodied in their long-term family background. They replicated
Belley and Lochner’s (2007) study to estimate the relationship between family income and
college attendance when considering a substantial increase in college attendance rates, but only
for youths from the highest parents’ income group in the late 1970s and early 1980s. They found
that the evidence for a positive association between family income and college attendance was
not valid after controlling for ability and family background, (e.g., parental education, family
structure, place of residence, and number of siblings), a result also consistent with Cameron and
Heckman (1998, 1999, 2001). In terms of the effect of family income and other determinants
(e.g., family background, tuition costs) on college attendance and the presence or absence of an
ability measure, Cameron and Heckman (1998, 1999, 2001) argued that ability, as measured by
AFQT scores, is an important determinant of college attendance rather than family income.
Ellwood and Kane (2000) also confirmed that family income plays no significant role in

determining college attendance.

4.2.2. Financial Resources
Financial resources refers to the physical cost of education and borrowing constraints for
education that are inputs at the individual or institutional level. Parents and children are known

evaluate the benefits and costs of schooling when deciding on how much to invest in it. The
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influence of financial resources on investment in schooling is greater for college attendance or a

persistence decision due to higher entry and persistence costs for postsecondary education.

There is substantial literature that explores how important financial resources are as a
determinant of educational outcomes and student’s behavior/decisions. Kalenkoski and Pabilonia
(2010) found that the net price of schooling has positive effects on choices in terms of student
work hours, but only for two-year college students. They also found that a rise in working hours
while in college due to higher net price of schooling, resulted in lower grades for both two-year
and four-year students, thus implying that financial resources are a vital determinant of the
choices made by college students and also can affect their academic outcomes. There are
consistent findings in the empirical studies of tuition effects on college enrollment decisions
based on family income in which an increase in tuition leads to a decline in enrollment, as well
as evidence of the substantial role of borrowing as a constraint in attending college (John, 1990;
Kane, 1994; Keane & Wolpin, 2001; Manski & Wise, 1983). Using data from the NLSY 1979,
Keane and Wolpin (2001) investigated how changes in tuition price affect college attendance
across four parental schooling levels based on a dynamic discrete choice model (schooling,
work, and saving choices).** They found significantly larger negative tuition effects on college
enrollment for those youth whose parents had a lower schooling level compared with those
whose parents were in the highest education category. However, they also argued that the much
larger tuition effects on college attendance for those youth whose parents had a lower socio-
economic status does not imply greater importance of borrowing constraints on college

attendance decisions. These borrowing constraints affected only decisions between working and

3 Keane and Wolpin (2001) showed evidence of a negative effect of tuition on college enrollment based on parental education,
wherein enrollment rate declined by 2.2%, 1.9%, 1.5%, and 0.8%, respectively, in 1982-83 in response to a $100 increase in
annual tuition costs.
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consumption, not enrollment decisions. Carneiro and Heckman (2002) argued that tuition has
little effect on college attendance after controlling for ability, as measured by AFQT scores.
However, changes in tuition may have a much larger influence on the choices of a low-SES
student before and after college (e.g., college attendance, working hours and consumption while

in college) and achievement (e.g., grades) during college.

Lochner and Monge-Naranjo (2011) defined “borrowing constraints’ as cases where
students failed to finance their educational costs (tuition and fees) without including opportunity
costs or smooth consumption, thus causing changes in these students’ behavior or choices (e.g.,
student employment and college LOA). According to the definition of borrowing constraints that
Lochner and Monge-Naranjo (2011) noted, Scott-Clayton (2012) asserted that credit constraints
are a matter of great importance not only for students from poor families, but also for wealthier
students, since credit constraints include the failure of smooth consumption as well as
insufficient finances to pay tuition and fees. Turner (2004) argued that borrowing constraints
where students cannot borrow enough to cover tuition and consumption smoothly can cause

lower completion rates and longer times to achieve college degrees.

To better assess the importance of borrowing constraints in the determination of students’
choice and attendance decisions, Keane and Wolpin (2001) investigated how changes in
borrowing constraints influence both students’ choices and attendance decisions. They found that
borrowing constraints play a substantial role in changing students’ time allocation between term-
time work and consumption, while it played only a little role in determining college enroliment
itself. This finding is consistent with the previous research that says that short-term credit
constraints as measured by family income do little to influence students’ decisions on college

attendance (Cameron & Heckman, 1998, 1999). Carneiro and Heckman also (2002) provided
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empirical evidence to demonstrate the importance of human capital accumulation as influenced
by early family factors on both college attendance and delay of entry into college. They found
that family income as a proxy for short-term credit constraints has no effect on the completion of
four-year colleges and delay of entry into college. It does play a small role regarding college
choice between two-year versus four-year colleges, implying that policies that relax borrowing
constraints aimed at reducing college attendance gaps between minority and majority student

may actually be ineffective.

4.2.3. Other Potential Determinants

There are other determinants that examine how uncertainty, risk aversion, and student
ability affect the educational process and labor market outcomes. According to human capital
investment theory, rational individuals with perfect information would increase college
completion rates and reduce the time needed to complete a degree in college if their return to
college schooling in the labor market was increasing. Despite a college wage premium that has
been increasing since 1980, the trend has persistently been toward taking a longer time to
complete a college degree and frequent college leaves. This phenomenon suggests the possibility
of uncertainty when individuals evaluate the benefits and the costs of postsecondary education.
In other words, uncertainty about one’s own inability to value their individual ability given
imperfect information induces variation in the cost of collegiate investment. Indeed, today
individuals face unpredictable future demand and supply conditions in the labor market, causing
more uncertainty about future earnings and variation on the returns to education (Turner, 2004).
The uncertainty of investment in education derives from the properties of human capital, such as
the impossibility of collateral, irreversibility, and long-term outcomes (Flug, Spilimbergo, &

Wachtenheim 1998). Flug et al. (1998) suggested that different expectations about the future
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labor market and its capability may regard investment in education as only insurance. This high
magnitude of uncertainty induces greater education investment. Kodde (1986) examined how the
presence of uncertainty, as measured by the difference between highest and lowest possible
future earnings, can affect the probability of the demand for postsecondary education and found
that individuals with higher uncertainty about future income were more likely to invest in

additional postsecondary education.

Individuals have different magnitudes of unobserved preferences for risk and time, which
may also influence their eventual educational choices (Bjorklund & Salvanes, 2010). Scott-
Clayton (2012) described the term “debt aversion” as the heavy psychological burden of
incurring debt that may affect a student’s choices in college, even if the student is eligible for
enough loans to cover tuition and fees. She also classified types of credit constraints according to
the source of those constraints based on presence or absence of risk aversion or debt aversion and
internally imposed constraints compared with externally imposed constraints. She argued that
internally imposed constraints may have little association with family background because
internally imposed constraints derive from personality differences, in terms of psychology, when
students are faced with risk or debt. Turner (2004) found that a relatively larger debt burden
leads to increases in drop-outs and taking longer to complete a degree. Although U.S.
government policy is aimed at reducing borrowing constraints for college through mechanisms
such as education tax credits and student loan programs, that financial burden still is a sizeable

determinant in educational choice/process.

An individual’s different ability in terms of non-cognitive and cognitive skills may also
influence the costs and benefits of college investment, thus causing different students to make

different time allocation decisions and have different college experiences. There is empirical
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evidence to show that academic ability is a significant determinant of college enrollment, which
suggests that a policy aimed at improving academic ability will be a more meaningful tool for
inducing higher college enrollment rates (Cameron & Heckman, 1998, 1999; Ellwood & Kane,
2000). Comparing the returns to one year of college between high ability and low ability
individuals, Carneiro and Heckman (2003) found that more capable individuals experienced 10%
larger returns to one year of college, implying there is a primary effect of ability on actual rates

of return to college.

4.3. Process

A variety of experiences during college based primarily on a student’s choices will
enhance their productivity, actual skills, and sociality, therefore, will affect the likelihood of their
having future successes. Those experiences in college will vary, depending on the different
individual, institutional, and social inputs that each student faces. Student employment is a
common experience in college and is a process caused by a student’s own personal decisions.
Empirical studies that investigate the effects of student employment on academic and labor
market outcomes have become increasingly popular due to the recent trend toward the large
increase in student employment (Nunley et al., 2016; Saniter & Siedler, 2014; Scott-Clayton,
2012).

The impact of an internship experience during college on labor market outcomes also has
been a significant concern, as the typical college experience does build a strong resume. In South
Korea, a high rate of college students participate in internships during their college LOA (this
falls under the motivation of employment preparation). Previous findings that estimated the

effects of student employment, including internships, have shed greater light on interpreting the
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impacts of college LOA fully motivated by preparation for the labor market and job quality
outcomes.

College leaves of absence have become prevalent in South Korea. However, few studies
have been undertaken to understand the impact of college leave on earnings or later employment
status, despite college LOA being a current controversial social issue (Kim & Kim, 2013; Park &
Jung, 2013). The literature that analyzes the effects of a college leave of absence on labor market
outcomes was discussed in the last section. The key contributions of this dissertation above and

beyond those prior studies are also offered and discussed.

4.3.1. Student Employment

There are several indications that recent cohorts of youths are more likely to combine
school and work (i.e., rise in student wages, higher return to work experiences, lower return to
schooling and school quality, and limited credit constraints). Understanding the behavior of
combining work and schooling can be explained by the tendency to reduce the intensity of
school investment using income maximization models. (Haley, 1973; Southwick & Zionts,
1974). That is, individuals who maximize their lifetime income based on their time allocation
between work and schooling tend to lessen the time spent in generating human capital through
schooling due to higher foregone loss of earnings and the lower marginal benefit of additional
schooling. They do not consider skill accumulation via work experience as a valuable
opportunity to acquire job skills, including marketable skills, responsibility, and inter-personal

skills, all of which can be of value in a subsequent labor market payoff.

The fundamental problem of endogeneity with student employment should be controlled

properly in a regression analysis in order to estimate the consistent and reliable effect of youth
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employment during schooling. The unobservable determinants of employment during schooling
that influence both individual employment choices and educational achievement or labor market
outcomes, such as individual ability and family background, may lead to an upward bias in the
estimates of student employment impacts. Ruhm (1995) used the “working hours” variables to
control for this possibility and examined the long- term effects of high school student
employment by analyzing employment outcomes 6 to 9 years after high school graduation. He
found that while work experience as measured by working hours has no effect on future
economic attainment, such as wages, occupational status, and receipt of fringe benefits, it was
beneficial for senior students. The research implies that student employment during the senior
year of high school plays a meaningful role and signals an individual’s productivity given any
information uncertainty. Employers who are uncertain about an individual’s capabilities may
believe that skills acquired through student employment before entering the labor market can be
of value in a firm compared with an applicant who did not work during his or her senior year of
high school. This significantly positive effect of student employment for seniors on future
earnings was greater than for those counterparts who worked during one or more years of
college. It suggests that the benefits from a student working during the senior year of high school
may arise from greater positive signaling in terms of individual capabilities and easier and more

successful school-to-work transition.

Using the Tobit model, Ruhm (1995) also found that high school seniors with student
employment experience were more likely to work more hours in the future than were their

counterparts who did not hold jobs during their senior year of high school. These resulting

36 Ruhm (1995) divided hours worked in a week prior to the survey into 6 categories (e.g., 0, 1-10, 11-20, 21-30, 3140, >40).
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economic attainment benefits indicate that gains through senior employment during high school
such as acquired marketable skills and knowledge are greater than the loss in human capital

investment from schooling completion rates.

Light (2001) argued that human capital acquired through student employment is reflected
in the estimates of the return to schooling; thus, it is necessary to distinguish the gains for
schooling from employment work experience during schooling to measure any unbiased estimate
of the returns to schooling. Previous studies have failed to control for the “in-school experience
bias” wherein higher years of schooling lead to earning beneficial labor market returns. Also,
cumulative work experiences during schooling may cause labor market success when estimating

the causal effect of schooling on actual earnings.

Light (2001) separated schooling returns and in-school work experience returns on wages
in the labor market. She found that the value of education coefficient declines sharply when
adding in-school work experience, the square of in-school work experience, and the interaction
between in-school work experience and schooling, thus implying that student employment
during schooling has a significantly positive effect on wages in the labor market as an indicator
of return to education. Given substantially recent rises in student employment, it is meaningful to
consider the importance of human capital acquired through student employment, such as

knowledge and skills, to gain an unbiased estimate of the returns to schooling.

Today, internships are a prevalent form of work experience while one is enrolled in
college. Considering that the proportion of internship participation for college students has
grown substantially, there has been significant empirical study on the effects of these internships.

Previous studies have found there are positive effects for a variety of outcomes, namely, career-
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related skills, employment, job satisfaction, job stability, interview request rate, monetary
compensation, self-concept crystallization, and wages (Brooks, Cornelius, Greenfield, & Joseph,
1995; Cook, Parker, & Pettijohn, 2004; Edward Beck & Halim, 2008; Gault et al., 2000; Nunley
et al., 2016; Richards, 1984; Saniter & Siedler, 2014; Taylor, 1988). Taylor (1998) reported that
the internship experience produces a higher starting wage and extrinsic rewards for a new job
due to the positive evaluations of job qualifications for interns. Richards (1984) found a positive
link between internship experience and income (and employment stability). Interning while in
college also has a positive effect on early career outcomes, a shorter job search for the first job,
higher monetary compensation, and better job satisfaction overall (Gault et al. 2000). The
significant positive effects of the internship experience on labor market outcomes have also been

explored in the more recent literature (Nunley et al. 2016; Saniter & Siedler, 2014).

Saniter and Siedler (2014) examined the causal relationship between taking an internship
while enrolled in college and wages in the labor market based on longitudinal data. Compared
with previous literature (Klein & Weiss, 2011), internships were found to contribute to reduced
bias that derive from the endogeneity of a student’s decisions in an internship using a two-stage,
least squares (2SLS) and also captured exogenous variation as an advantage when using
longitudinal data. Saniter and Siedler (2014) also showed that internships had a beneficial effect
on wages by 6% in both OLS and IV estimations. On the other hand, Klein and Weiss (2011)
found no significant positive impact for internships in general, but indicated they were beneficial
for gaining specific knowledge and skills for students with high ability. Klein and Weiss (2011)
also argued that the internship experience may disrupt the signaling role in terms of an

applicant’s ability, value, and productivity due to the popularity of internships.
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The most recent study by Nunley et al. (2016) overcomes the limitation of potential
selection bias wherein there are limited observed outcomes with a nonrandomized subsample of
individuals assigned to treatment with observational data by using experimental data. They found
that an internship increases the probability of gaining an interview request by 14% as a proxy for
job opportunity, and was particularly larger for those applicants with higher academic ability.
The larger effect for the group with higher academic ability suggests that the positive
employment opportunity returns from an internship is driven by the signaling contribution of the

internship experience on a student’s unobserved abilities.

However, the benefits of student employment during schooling may not accrue if the
student is working due to financial need rather than to gain human capital through on the job
training. Scott-Clayton (2012) argued that acquiring skills or knowledge by experiencing
employment during schooling in recent years has not been a major motivation behind the
decision to work while in school, pointing to survey results for the 2003—2004 National
Postsecondary Student Aid Study (NPSAS), where 8% of students who were working cited
“working experience” as the reason for choosing to work while in school. In addition, she found
that there are no patterns between highly skilled occupations and student employment as
evidence that the return to working experience is the main motivation for undertaking student

employment.

Using GOMS 2009 data, Lee (2012) studied how student employment during college in
South Korea influences educational outcomes such as GPA and time to degree. He divided
college work experience into “short-term” and “long-term” as measured by weekly working
hours at the one’s first job and total months of employment during enrollment in college,

respectively. He used hourly/monthly wages and family income as instrument variables to
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overcome the endogeneity of student employment during college. He also considered college
location and major variables to control GPA variation across majors and college levels. Lee
(2012) found that there is no short-term effect of work experiences on GPA, whereas every 10
hours per week worked delays college completion by 0.1 year. Accumulated student employment
during college, as measured by total working months, worsens GPA by 0.02 points if a student
works for 10 months during college. To consider the reasons that college students in Korea
extend graduation periods due to preparing for employment in the future labor market, Lee
(2012) added the number of college LOAs when assessing the effect of total working months
during college on time to degree. Any long-term working experience during college does indeed

extend the time taken to finish a degree.

4.3.2. Empirical Research on College Leaves of Absence (LOAS)

The research on college LOAs is still relatively nascent, despite the college LOA
phenomenon in being a critical issue for many South Korean policymakers. The empirical
literature on the causal effects of a college leave of absence has also been challenged so as to
address their endogeneity. To my knowledge, the only research that has investigated the causal
effects of a college LOA is that undertaken by Park and Jung (2013).

Kim and Kim (2013) took three college LOA motivations into account using the 2009
GOMS: (1) preparation for employment, (2) economic and health reasons, and (3) overseas
English training. Compulsory military service was excluded as a motivation. Although Kim and
Kim (2013) examined how Korean college student LOA experiences influence employment
outcomes including wages and job satisfaction, their results do not support causal inference due
to a failure to control for LOA endogeneity. They controlled for sex, age, marriage status,

college institution type, college institution location, college major, occupation category, firm
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size, employment status, and parental income as covariates in the OLS regression. They found
that having a college LOA experience in an overseas exchange program increased future higher
earnings by 6%, whereas taking an LOA for economic or health reasons lowered wages by 3%.
Using OLS regression, Kim and Kim (2013) found that a college LOA experience increased
wages by 6%, but that it decreased job satisfaction by 4%.

Park and Jung (2013) also studied how a college LOA period affects earnings using OLS
regression and instrumental variables (V) estimation. The instrumental variables these authors
considered were monthly household income at the time students entered college and upon
graduation from a regular high school. Park and Jung (2013) excluded college LOA cases for
compulsory military service and considered two motivations for taking an LOA, employment
preparation and financial burden. The results from these IV estimates show that a one-month
increase in a student’s college LOA for employment preparation produced 2.9% higher wages, a
one month increase in an LOA for financial burdens decreased wages by 5%. In addition, the
researchers argued that any comparison between OLS and IV estimates implied a downward bias
for employment preparation reasons, but there was an upward bias for financial burden as the
reason for taking a college LOA.

The instrumental variables estimation method not only eliminates endogeneity, but it also
minimizes omitted variable bias, thus inducing an unbiased coefficient if a valid instrument
exists (Angrist, Imbens, & Rubin, 1996). This instrumental variable must satisfy two conditions
that are (1) uncorrelated with any error term and (2) related to the endogenous variable (e.g.,
college leave of absence). Park and Jung (2013) tested whether these two instruments satisfied
the above two conditions to be a valid instrumental variable by reporting the F-statistics on the

estimators of instrumental variables in the first stage regression and for the Sargan test. However,
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there is still a lack of clarity about the validity of instrumental variables because the authors did
not properly address the exclusion restriction. This restriction requires that the instrument
variable should not influence the dependent variable except through its effect on college LOA.

The first condition cannot be tested completely by a Sargan test, and the authors still need
to provide economic theory to support the argument that the instrument variable satisfies the
exclusion restriction to validate unbiased IV estimates. Given that students who graduate from a
vocational high school are seen as failures for not being able to enter the academic track (i.e.,
regular high school, foreign language high school, and science high school; OECD, 2015), the
instrument variable graduation from a regular high school that are utilized to estimate the causal
inference of a college LOA on wages may directly influence on wages, separate from any effect
on college LOA.

There is also a huge gap in enrollment in the top 10 prestigious universities in South
Korea by family income. Enrollment in this top tier is 17 times higher for the highest ranked
family income group than for the lowest ranked group (Lim, 2014). The high influence of family
income on the rate of college enrollment and type of college attended suggests there is a potential
positive correlation between family income and children’s wages later in the labor market. This
study, therefore, is limited to ensuring the validity of the instrumental variables (i.e., an
exclusion restriction). Otherwise, it could produce a biased estimate. It is necessary to control
properly the endogeneity of college LOAs.

This dissertation builds on this existing body of evidence in three ways. Contrary to Park
and Jung (2013) and Kim and Kim (2013), I provide persuasive arguments and comprehensive
evidence to control for endogeneity using propensity score matching (PSM). Considering that

treatment subjects who took a college LOA may have different observable and unobservable
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characteristics compared with control individuals, the findings from the OLS regression in Kim
and Kim (2013) have a high volume of potential biases, which produces invalid estimations.
Moreover, the influence of observable and unobservable confounders that can cause self-
selection bias is different across motivation for taking an LOA and gender. This is the first study
aimed at understanding a voluntary break in college schooling while controlling for self-selection
bias by using PSM estimates. The PSM utilized in this dissertation minimizes any omitted
variable bias by including potential confounders that affect both treatment selection and the
outcomes (Austin, 2011a). In addition, the PSM method not only has precise diagnostics to
assess the observed covariate balance in the two groups before and after matching, it also
minimizes unobserved differences in the treated and control groups, given the observed
covariates. This dissertation also contributes to reducing potential bias across motivation and
gender by ensuring similarity of characteristics after matching except for treatment status.

Second, this dissertation shows reliability on findings from potential unobservable
confounders. There is still possibility to have unobservable factors that may affect to causal
inference even if best balance on the observable covariates is achieved through PSM analysis. A
robustness analysis is used to examine the existence of unobserved characteristics in treatment
assignment and discuss the sensitivity of the results to any hidden bias derived from estimating
the causal effects of a college LOA on labor market outcomes.

Third, this study explores the heterogeneous effect of LOA on labor market outcomes
across subgroups for both parental income and academic ability. The results from such
heterogeneity by parental income have important implications, as leaves of absence may provide
unequal opportunities to students according to parental income and could thus become a channel

for the intergenerational transmission of earnings.
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4.4, Summary

There is no one input that completely influences an individual’s educational choice/
process, educational outcomes, and labor market outcomes. The literature reviewed here reveals
that numerous inputs across individual, institutional, and social levels that are associated with
educational decisions will yield differences in educational and/or labor market outcomes.

At the individual level, family background like family residence, family structure,
parental education, and income have been considered as primary factors on student educational
plans and choices. This research limited family background factors to parental education and
income influences. Previous studies have mixed conclusions about the association between
parental income and educational choices, but they do offer consistent evidence on substantial

intergenerational correlations of educational attainment.

As discussed above, the substantial dependence on parental income for paying college
tuition in South Korea raises the question of how important parental income is in determining a
child’s future success in civilian life. It is obvious that parental income influences various
decisions such as academic activities and time allocations for college students in South Korea
and has even induced a discontinuity in college enroliment through LOAs. Parents with higher
income are less likely to need their children to leave college because of financial difficulties,
thereby increasing their persistence in completing college (Bjorklund & Salvanes, 2010).
Moreover, more educated parents who value extra human capital investment are more likely to
support the process of preparation for employment by a college leave, understanding that it may
lead to an accumulation of labor market relevant knowledge and skills (Keane & Wolpin, 2001).
Still, research on the impact of parental income has not yet investigated its impact on student

labor market success through the college leave channel.
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Financial resources have been addressed as one of the factors associated with investment
in schooling. The vast empirical literature on the effects of financial problems has studied how
changes in tuition pricing relates to the decision to enroll in college, academic outcomes, and
completion rates. Many of these studies reveal inconsistent findings on the negative tuition effect
on college enrollment decisions, and thus, it is still a controversial subject. Studies on borrowing
constraints have explored how borrowing constraints influence student time allocation between
working and consumption and the college enrollment decision, but the literature also highlights
the importance of financial resources on an individual’s choices for educational investment. The
high financial burden of college tuition and fees has been a substantial issue in South Korea and
has induced considerable financially motivated LOAs (see Table 11), and thus financial resource
constraints may be one of several factors for explaining the increasing rates in college leaves and
the gap in labor market outcomes. Previous literature on the effect of financial resources has
focused on short-term outcomes, such as college attendance and student employment. However,
most of the studies have not investigated the effect of financial capability during schooling on
long-term outcomes such as earnings, job stability, and job satisfaction. Indeed, there are no
studies that explore characteristics (i.e., demographic characteristics, academic achievement, and
institutional characteristics) that may affect the LOA decision due to financial burden or

investigate how it affects long-term labor market outcomes.

The returns to student employment in terms of earnings and occupational status in the
labor market has been a matter of great importance with the higher rates of students combining
school and work. Despite the different effects of student employment on academic or labor
outcomes across various motivators, much of the literature has shown consistent evidence that

experience in employment before entering the labor market can be a process of acquiring
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informal human capital in addition to formal schooling. The high percentage of college students
in South Korea who take a voluntary college leave of absence due to the opportunity for human
capital accumulation and student employment is a classic type of human capital investment

during college.

According to the Beginning Postsecondary Students Longitudinal Study in the United
States, 26% of college students who left their postsecondary institutions indicated that they made
the decision to leave college because they ‘needed to work’ (Bradburn, 2002). However, the
necessity to work and leave college may relate to various reasons, such as family circumstances,
employment preparation, and financial burden, since the study did not distinguish between those
who (1) needed to work due to financial burden and (2) needed to work to acquire human capital.
This is because unlike in South Korea, the tendency to leave college due to the ‘need to work’ in
the United States does not imply a college leave just to acquire skills, knowledge, and work
experience on labor market demands. Previous studies on the returns to student employment help
demonstrate why the majority Korean college students leave college temporarily to obtain extra
vocational education and training. However, there remain certain questions. Why do they decide
to take a college leave of absence without adjusting for time allocation? How do their activities
throughout the LOA affect wages (employment status, job/task satisfactions, and the match

between a field of study and occupation) in the labor market?

4.5. Hypotheses
Several hypotheses are suggested here based on the prior literature:
Hypothesis 1. College leaves of absence with preparation for employment as their motivation

are beneficial in the labor market by delivering stable employment status and higher earnings.
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Moreover, this kind of LOA improves job quality outcomes, such as job/task satisfaction, and
good matches between workers’ interest and current jobs.

Although taking a college leave of absence does indicate a decision to stop human capital
investment in terms of schooling, students can accumulate new labor market relevant skills and
knowledge through workplace-based training and interactions during that college leave period;
these can yield higher outcomes later in the labor market. The experience of preparing for
employment during a college LOA may also signal positive unobserved abilities in college
graduates that result in higher labor market returns. The experience gained in an LOA may also
offer an opportunity for self-development. Thus LOAs are more likely to increase the likelihood
of a better match between work and the student’s degree field in college and also later in job/task
satisfaction.

Hypothesis 2. The impact on earnings and employment type is the lowest (even negative) in
college LOA with the motivation of financial burden for both males and females. Work experience
while enrolled in college is one of the important determinants in inducing positive wage effects in
the labor market (Light, 2001). However, the benefits derived from student employment during
schooling is closely related to job type in terms of skills and knowledge. As Scott-Clayton (2012)
emphasized in her discussion of the influence of credit constraints in student employment decision,
students who are unable to pay for tuition and fees are more likely to work in low-skilled jobs,
which will not necessarily help students develop skills and build better career paths.

Hypothesis 3. There are heterogeneous effects of college LOA on labor market outcomes across
subgroups in terms of parental income and academic ability conditional on each motivation. In
terms of students whose LOAs are motivated by employment preparation, college students with

both high parental income and high academic ability increase earnings and a greater likelihood of
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being a regular worker. Taking a college LOA for employment preparation implies that the student
is making a rational choice based on perceived opportunities. Given that there is substantial
dependence on parental income for higher education in South Korea, higher income parents are
more likely to support the employment preparation process if they perceive that their children can
better prepare for employment through an LOA. In addition, they may invest in their children’s
perceived opportunities by providing greater monetary resources for longer leave periods. In
contrast, among students in financially motivated LOAs, students with both low parental income
and low academic ability face decreased earnings and a greater likelihood of being a non-regular
worker. To the extent that financial constraints force students to work in lower-skilled jobs, it is
clear that students facing extremely high financial constraints will face lower returns to their work

experience, thus harming that student’s labor outcomes later on in life.
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CHAPTER 5: RESEARCH DESIGN

5.1. Research Questions

This dissertation explores the causal effect of a college leave of absence (LOA) on labor
market outcomes, including wage and employment status, and job quality outcomes, such as
relatedness of a college major and work and job/task satisfaction. In addition to the effects of
overall college leaves of absence, this research examines how the impact of a college LOA
differs among two motivations for taking a college leave of absence: preparation for employment
and financial burdens, all of which are considered voluntary (see Chapter 1.2 for further details).
In order to identify the causal relationship between a college leave of absence and labor
outcomes and job quality outcomes, this study offers three research questions as follows:

(1) What is the overall effect of a college leave of absence on labor outcomes and job
quality outcomes?

(2) What are the effects of a college leave of absence for each motivation (i.e.,
preparation for employment and financial constraints) on labor outcomes and job quality
outcomes?

(3) Does a college leave of absence have a heterogeneous effect on labor market

outcomes across subgroups in terms of parental income and academic ability?

5.2. Identification Strategies

5.2.1. Covariate Adjustment Model

There is an absence of randomized controlled trials where college students are randomly
assigned to take a college LOA for different motivations. In the absence of an ideal random
experiment, there are a variety of sources that causes upward (downward) bias and inconsistency

due to measurement errors (i.e., attenuation bias and omitted bias). If we identify the causal effect
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of taking a college LOA on outcomes in the labor market using Mincer’s human capital earnings
function (equation [5.1]) without controlling for other factors that are related to the decision of
taking that college LOA, such as individual ability, motivation, and socioeconomic status and its

impact on outcomes, this can induce a biased effect of the college LOA experience on outcomes:

(51) lOgYi(Ti,Si,Ml’)=(l+ﬁLOAi+€i

This equation measures a variety of outcomes, such as an individual’s wage, employment
status, job/task satisfaction, and any mismatch between field of study and occupation. Y; is an
individual’s monthly earnings for a given time period, T; is an individual’s employment status,
such as regular or non-regular, S; represents the likelihood of being satisfied with their job or
task for current work placement, and M; indicates the likelihood of a match between a worker’s
major in college and current work. The variable (LOA; ) is the treatment variable, and it is

defined in Table 16.

This study focuses on parameter S to estimate the impact of college LOASs on labor
market outcomes. However, differences in preferences or tastes for schooling, parental
aspirations for higher education, and funding availability can be sources of unobserved
heterogeneity.’” These may obstruct the full identification of the causal effect of college LOA in
this model. Unobservable determinants of college LOA that influence both individual college
LOA choices and earnings or employment status, such as individual ability, institutional
characteristics, and family background, may lead to upward (or downward) bias in the estimates
of the impacts on earnings and employment status. Thus, the bias caused by these unobservable

confounding factors of college LOA should be controlled properly in a regression analysis in

37 There could be differences in unobserved characteristics—such as academic motivation, degree of diligence, learning ability,
and persistence—across individuals.
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order to estimate the consistent reliable effect of college LOA on earnings and employment
status in the labor market.

One of the approaches used here to treat the endogeneity of college LOASs is to include
an observable set of covariates and proxy measures that do correlate with a college LOA and
labor market outcomes as with equation (5.2). | examine whether the association between a

college LOA and labor market performance persists when the covariates are added.

(52) IOng =a+ ﬁLOAl + 6Xl + &

where X; is individual i ’s personal characteristics vector, such as schooling variables (college
type, college location, and fields of study in college, motivation for choosing college, and the
motivation for choosing a field of study in college), ability proxy (type of high school), and
family background characteristics (father’s level of education and family income at the time
enrollment, the proportion of parental support for tuition, and the proportion of self-support for

tuition).

5.2.2. Propensity Score Matching Model

The estimation of causal effects from observational data has been challenging because
there is no randomized treatment assignment between treatment and control groups on all
observed and unobserved covariates. In the current context, the voluntary nature of the college
LOA produces a potential selection bias, thus indicating that we have limited observed outcomes
with a non-randomized sub-sample of all individuals who are assigned to treatment. A propensity
score matching (PSM) model is one of the quasi-experimental methods used to reduce the effects
of confounding in observational data by ensuring similarity in the distribution of baseline

characteristics between treated and untreated subjects. Thus, it is possible to mitigate the
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selection bias and properly estimate the treatment effect. The propensity score, e(X) is defined as
the probability of assignment to the treatment group Z given a set of potential confounders X,
and each subject of the treated group is matched with one in a control group based on a

propensity score (Austin, 2011a; Rosenbaum & Rubin, 1983).

(5.3) e(X) = Pr (z=1|X) =E [Z|X]

One of the most important assumptions that yields credible treatment effect on outcomes
for propensity score matching is the assumption of a strongly ignorable treatment assignment.
This assumption should satisfy two conditions as noted below (Austin, 2011a; Rosenbaum &

Rubin, 1983).

(5.4) () [Y(©), Y] L 2| X

(2) 0<P (Z=1]X) <1

First, the assumption indicates that potential outcomes are independent of treatment assignment,
conditional on observed baseline characteristics X. If it holds, assignment to treatment is
unconfounded, given the propensity score e(X) as following equation (5.5) (Rosenbaum &
Rubin, 1983). The unconfoundedness assumption implies independence between treatment and
potential outcomes given the propensity score, e(X), in that the treatment assignment to be
treated on observable covariates is roughly random. This assumption makes it possible to
estimate the counterfactual outcome for the treatment group based on control units that have
similar characteristics except for treatment status. Thus, the difference in means (or the

difference in proportion) in the outcomes within the matched group between treated and
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untreated subjects induces an unbiased effect of treatment at the propensity score value (Stuart,

2010).

(5.5) [Y(©0), Y(UI L Z]e(X)

The second condition says that the probability of either treated (Z = 1) or not treated (Z=0)
conditional on X for every individual is nonzero, called the common support assumption.
Furthermore, the stable unit treatment value assumption (SUTVA) needs to produce
unbiased effects of treatment on outcomes. It indicates that the potential outcomes for any unit
are not different according to the treatment assignment of any other units (i.e., no interference
and no variation in treatment; Rubin, 1980). A strongly ignorable treatment assignment
assumption and the properties of the propensity score (unconfoundedness given the propensity
score) for the PSM method allow us to predict a credible estimation of an unobserved
counterfactual in the non-randomized studies, which is feasible for estimating the mean effect of

treatment on the treated:

(5.6) Aarr = E[Yi(1)- Yi(0) | Z;=1]

=E[Yi(1) | Zi=1] - E[Y;(0) | Z;=1]

= Eexpzi=1{ELYi(1) | Zi=1, e(X;)] - E[Y;i(0) | Z;=0, e(X;)1}

where, Z denotes treatment (i.e., experience in a college LOA), Z = 1 for students who took a
college LOA and Z = 0 for otherwise. Y is outcomes and abbreviation At in equation (5.6)
indicates the mean treatment effect on the treated. The effects of treatment on outcomes can be

interpreted in various ways. | do consider different type outcomes in the dataset used for the
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analysis, such as continuous and dichotomous. For example, earnings is continuous outcome, and
S0 a treatment effect on a continuous outcome implies a difference in mean between the matched
groups, whereas for dichotomous outcomes such as employment status, treatment effect refers to
a difference in the proportion of samples that are experiencing the event between treated and

untreated groups (Austin, 2011a).3®

As explained above, there are different definitions of treatment for college LOA, and they
bring different comparison groups by different motivations of college LOAs. | define, for
instance, a college graduate who chose LOA regardless of motivation as belonging to the
treatment group and a college graduate who never chose LOA as the belonging to the
comparison group for female students. | conduct a propensity score model that satisfies
balancing the ex-ante variables, the most crucial step in propensity score matching. The
predicted probability of experience in a college LOA based on different motivations is measured
by a logistic regression model. Then I implement the most common matching method, a single
nearest neighbor matching with replacement, in which untreated subjects are selected that have
the closest propensity score for one of the treated subjects and untreated observations then
discarded if those were not selected for matching (Austin, 2011a; Rosenbaum & Rubin, 1985).

The single nearest neighbor matching estimator takes the formula below.*

(5.7) C(e; ) = mjin”ei — ej”, ] €D,

where C(e; ) denotes a neighborhood for each i in the treated group, e; and e; are the propensity

score for individual i and j in the treated and control groups, respectively, and D, is the set of the

3 It is not a challenge to measure a causal effect for different sorts of dependent variables (Angrist & Pischke, 2008, p. 96).
39 Equations (5.7) and (5.8) are cited from Smith and Todd (2005).
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untreated. The single nearest neighbor matching method is that the subject j in the control group

with the value of e;, that is the smallest distance from e;, is selected for each treated subject i for
matching. Even though some control units with e; are in the range of the treated group’s

propensity score, it is often discarded in the single nearest neighbor matching method.

| also implement radius matching that attempts to avoid bad matches by restricting
caliper within difference in propensity score distance between treated and untreated subjects,
||le: — &;|| and the closest control unit within a caliper is matched. The neighborhood, C(e; ) for

caliper matching is defined as equation (5.8). All control units within a certain caliper are chosen

for matching.
(5.8) Cle;)={ej||le; — || <e3}.j €Dy

There is an issue with the replacement or without replacement in the matching methods, which is
the option to use control units more than once as matching the treated unit. While replacement
leads to improved matching quality because a treated individual is matched multiple times with
the closest control individual, the variance is increased since there is a small number of untreated

units used for estimating the counterfactual outcome (Smith & Todd, 2005; Stuart, 2010).

It is most pivotal to satisfy the assumption of ignorable treatment assignment in non-
experimental studies because it ensures no unobserved differences in the treated and control
groups given the observed covariates. Many researchers have confirmed that the inclusion of all
variables known to be relevant to both treatment assignment and the outcome in the propensity
score matching process is a crucial way to meet ignorability (Stuart, 2010, p. 5). Furthermore, it
is less risky in terms of bias to include variables that are not related to the treatment assignment
rather than exclude any important factors that are associated with the treatment assigment and
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outcomes. Thus, it is important to include a rich set of predictive covariates on both treatment

assignment and outcomes (Stuart, 2010).

For my context, there are important potential factors that are known to be related to the
treatment assignment and the outcomes based on previous research (e.g., institutional
characteristics, major, and family background) and are included in the propensity score model.*
It allows us to reduce omitted variable bias by including potential confounders that affect both
treatment selection and the outcomes (Austin, 2011a). The PSM, therefore, estimates the true
causal effect based on similar treated and control groups. In other words, the effect of a college
LOA compares matched groups (a college LOA experience group and a non-college LOA
experience group) and produces the best balance for the covariates as a valid causal inference of

the act.

Second, the results from PSM analysis can be confirmed regarding the reliability of
causal inference through assessment of sufficient overlap of the propensity score distributions in
the treated and control groups, which is lacking in other analyses (i.e., selection models and OLS
regression; Scott-Clayton & Minaya, 2014; Stuart, 2010). Smith and Todd (2005) stated that
implementing experiments is benefical because it guarantees the same support for treatment and
control groups, leading to average treatment effect over the entire support. I can investigate
whether there is substantial overlap in terms of density in the two groups to justify the
subsequent analyses under the PSM approach, which ensures the comparability of the control
and treatment groups. For instance, the treatment and control groups cannot be compared if there

is insufficient common support, which would be like comparing apple and oranges.

40 Dehejia (2005, p. 9) stated that propensity score matching is suitable if treatment assignment relies on observable variables.
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Lastly, the PSM method has very clear ways to assess covariate balance in the two groups
before and after matching, such as with numerical or graphical diagnostics, in that the PSM
method leads to a desired balance through replication. Furthermore, it allows for examining
when evaluating common support as well comparing the distribution of propensity scores before
and after matched groups. It should be evident that the treatment effect on outcomes with a well-
balanced sample may mimic randomized experiments if one can diagnose the quality of matched
individuals, even though there is no way to completely rule out the existence of unobserved bias
between the treated and control groups in terms of treatment selection (Scott-Clayton & Minaya,

2014).
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CHAPTER 6: DATA

6.1. Data Description

| use data from the 2011 Graduates Occupational Mobility Survey (GOMS), collected by
the Korean Employment Information Service (KEIS). The purpose of the GOMS survey is to
collect information on employment for youths and labor market activity after college graduation.
This survey is of 18,299 individuals (9,734 men and 8,565 women) who graduated from a
college program of 2 years or longer in August 2010 or February 2011 and entered the labor
market. The labor market outcomes are measured for same year the survey was conducted
(2012). The GOMS has been collected annually since 2006 and is the largest scale dataset for the
college graduate cohort in South Korea. My sample for this dissertation consists of men and
women for whom sufficient information about college and labor market activities was provided,

and the cross-sectional sample includes those with missing control and dependent variables.

It is important to determine whether a sample is representative—if this subset does not
accurately reflect the population from which the sample is drawn, the findings will not be
reliable due to bias. To ensure that the relevant types of people in terms of demographic and
institutional characteristics are included in the 2011 GOMS database, | compare the key
respondent characteristics in the Korean college graduate population and the 2011 GOMS data
source (see Table 13). The composition of the 2011 GOMS Survey is very close to that of
Korean statistical information across all characteristics, but some slight differences exist. Given
data limitations—the proportion of 4-year colleges differs by approximately 10%—1 account for
survey weights using the propensity score method, and the ATT (average treatment on treated) in

this study represents population-level inferences and can lead to adequate conclusions.
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Table 13: Comparison of key characteristics in target population and 2011 GOMS survey

Target Population 2011 GOMS
Male 49% 53%
Female 51% 47%
Private colleges 85% 81%
National or public colleges 14% 19%
4-year colleges 59% 68%
2-year colleges 41% 32%
Sample size 539,996 18,299

Source: Author’s calculation using the Korean Statistical Information for Higher Education and 2011 GOMS
(Graduates Occupational Mobility Survey).

Note. The sample size for the target population is calculated from the number of college graduates in 2010; 2010
college graduates are also the target of the 2011 GOMS surveys.

In reality, males and females have substantial differences in whether or not they choose a
college leave of absence (LOA) and show heterogeneous motivations across gender. For the
male subsample, the most important motivation for taking a college LOA is entering the military,
whereas for female students, preparing for employment is the most common reason for taking a
college LOA. Additionally, there are some differences in outcomes for males and females.*
Therefore, results may be less reliable in the full sample, and it is meaningful to separate the full
sample into male and female subsamples and examine whether estimated impacts are

quantitatively different.

The full sample consists of 18,299 individuals, including 5,460 students who graduated
from 2-year colleges. However, I limit the sample to 12,839 college graduates who attended 4-

year baccalaureate-granting institutions, which is comprised of 7,146 men and 5,693 women.

41 There are numerous reports in the literature that examine gender wage differentials between males and females of equal
productivity or same occupation (e.g., Oaxaca, 1973; Petersen & Morgan, 1995; Weichselbaumer & Winter-Ebmer, 2005).
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Because college graduates from 2-year colleges spend less time in college, they are less likely
than 4-year college attendees to take an extended college LOA, indicating that it is less
meaningful to investigate the impact of college LOA on 2-year attendees.* | discarded
observations with missing data on dependent variables for the main analysis.* The final sample
includes 6,477 men (90.64% of the full sample) and 3,663 women (64% of the full sample) who

had a first-time college LOA regardless of college LOA motivation.

6.2. Descriptive Statistics

Table 14 and Table 15 represent descriptive statistics on student characteristics and
academic and labor market outcomes for 4-year attendees (12,839 students) for men and women,
respectively. The statistics for the overall sample and the no-college LOA group are provided in
the first and second columns, whereas columns 3, 4, and 5 report descriptive statistics by LOA
motivation (i.e., compulsory military service, preparation for employment, and financial burden).
Given that the majority of male students took a first-time college LOA due to military service
(86.3%), the descriptive statistics for men should compare those who took one-time LOA with
those who took a second LOA, whether for employment preparation or due to financial
difficulties. Therefore, the second LOA is considered for preparation for employment and
financial burden reasons, whereas the first LOA is considered for military service motivation in

the Table 14.

42 While only 43% of 2-year college graduates took a college LOA, 79% of 4-year attendees did so (2011 GOMS).

43 For the male group, the total number of observations is 7,146 without restriction for dependent variables (e.g., wage); 1,475
missing observations represent about 20% of the total. For the female group, the total sample is 5,693, of which 1,343 (23%) are
missing dependent variable data.
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Tables 14 and 15 illustrate that college graduates who took a college LOA, whatever their
motivation, differ significantly from the no-college LOA group across student characteristics as
well as academic and labor market outcomes. Additionally, these significant differences are quite
similar between the male and female groups. With respect to age, male students who did not take
a college LOA are older than those who took a college LOA regardless of reason. Among males,
the proportion of no-college LOA participants who graduated from a regular high school is quite
a bit lower than that for the college LOA group. This indicates that Korean males holding a GED
for high school equivalency are less likely to take a college LOA. The average age for Korean
males who hold a GED for high school equivalency is much higher, which is why the male no-
college LOA group is older.* It appears that older college students may be reluctant to postpone

graduating from college and are therefore less likely to take a college LOA.

There are significant differences in family background, such as father’s education level,
mother’s education level, and parental income, across groups. The association between parents’
education level and having taken a college LOA to prepare for employment is opposite of that
for financial constraints. For male and female participants, the proportion of fathers with high
education levels is largest for the group who took a college LOA to prepare for employment,
while fathers of those taking a college LOA because of financial burden had the lowest
proportion of high education levels. Moreover, for both male and female students, parental
income at the time the students entered college is highest in the group that took a college LOA to
prepare for employment, and lowest in the group that took a college LOA because of financial

burden. This may reflect that the decision to take a college LOA may differ substantially

44 While average age of male Korean GED holders with high school equivalency is 32, the average age of Korean males who
graduated from regular high school is 28.
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according to parents’ schooling and income, especially within the preparation for employment
and financial burden groups. That is, students who took a college LOA to prepare for
employment came from households with higher socioeconomic status (SES) in terms of parental
schooling and income, whereas those who took a college LOA due to financial burden came

from households with the lower SES.

The proportion of students in each motivation group who had their tuition paid through
one of four means (parental support, student loans, themselves, and scholarships) emphasizes the
importance of family income in college LOA decisions. Those who stopped their schooling
temporarily in order to develop their skills and build careers are the most reliant on their parents
to pay their schooling, implying that they may have stronger support not only for college tuition
but also to fund their career preparation outside of college. The financial burden group, however,
relies more on student loans or scholarships. While over 25% of the financial burden group paid
their tuition through student loans, only 10% of the preparation for employment group did so in
the male sample, and a similar pattern holds true for the female sample. This may indicate that
students with more advantaged backgrounds face fewer financial barriers to attending college in
terms of paying college tuition and living expenses. These financial benefits of advantaged
family backgrounds may affect a student’s LOA decision, especially among those who take a

college LOA for the purpose of career preparation.

Those who took a college LOA because of financial burden were more likely than the no-
college LOA group to work while attending college (student employment). The financial burden
group took much longer (in total months) to finish a degree. However, this difference is not
substantial for males, given that 96% of the males in the college LOA group took a college LOA

because of military service and the term of enlistment is 21 months. It is interesting to see that by
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motivations, and particularly among the financial burden group, those who took college LOAS
had lower GPAs than those who did not. We may consider the relationship between college LOA
decisions and academic outcomes via two pathways: (1) students with lower ability are more
likely to take a college LOA because they may lack the patience, persistence, and passion for
schooling; and (2) the experience of a college LOA has a negative effect on college GPA.
However, among both men and women, the no-college LOA group had lower English test scores
than the college LOA group. Of those who took a college LOA, the preparation for employment
group had the highest English test scores (784.5 for males and 797.7 for females).* Systematic
differences in student characteristics between treated and untreated male and female subjects are

verified statistically in Appendix C.1 and Appendix C.2.

4 The Test of English for International Communication (TOEIC) has a Listening and Reading test and a Speaking and Writing
test. For the Listening and Reading section, the highest possible score is 990 and the lowest is 10. The data include TOEIC scores
for Listening and Reading only.
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6.3. Variables
The treatment variables (LOA;), dependent variables (Y;), and control variables (X;) that
are used for estimation of the ordinary least squares, probit analysis, and propensity score

matching are described in Table 16, Table 17, and Table 18, respectively.

Treatment Variables

Table 16 represents treatment definitions for college LOA. First, college LOA is defined
as the existence or nonexistence of having taken a college LOA. For female students, a value of
1 is assigned for college graduates who took a college LOA and 0 if they did not. While a
relatively low proportion of female students took two college LOAs, approximately 46% of male
students took two college LOAs, which is larger than the proportion of males who took only one
(30%), as shown in Table 8. In addition, mandatory military service is a primary contributor to
high rates of first-time college LOA for male college students (86.3%). Therefore, it is
meaningful to analyze the impact of two college LOAs for the male cohort. The treatment
variable SECONDLOA takes a value of 1 if male college graduates had two college LOAs and 0

if they had one college LOA.

The second college LOA treatment variable for women is obtained from the
guestionnaire, which asked about the reason for taking the first college LOA. PELOA is a
dummy variable that takes a value of 1 if female students left college temporarily in order to
build their career and prepare for the labor market, and O if they never took a temporary leave
from college. The dummy variable FBLOA takes a value of 1 for female students who decided to
take a college leave because of financial problems, and O for those who never took a college

leave.
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For men, the questionnaire asked the reason for taking a second college LOA. PELOA
takes a value of 1 if male college graduates take a second college LOA for the purpose of
employment preparation, and 0 for any other reason for a first or second college LOA.* In the
same manner, a value of 1 is assigned to FBLOA if male college graduates take a second college
LOA because of financial difficulties, and O if they take a first or second college LOA for any

other reason.*

Dependent Variables

Table 17 presents outcomes considered in this dissertation in order to estimate the impact
of college LOA on current labor market performance. The labor market outcomes of interest are
monthly income and employment status. Before-tax income (including bonuses in the case of
wage earners) was calculated for both wage earners and non-wage earners for their current
occupation at the time of the survey. If outcomes were measured at different times, there would
be differences in post-college experiences across college graduates, which may be part of
treatment effect of a college LOA. However, since outcomes were measured in the same year, it
is not necessary to control for labor market conditions when estimating the effects of LOA.# |
transformed an individual’s monthly income value using the logarithm function. Employment

status indicates whether an individual was working as a regular or non-regular worker at the time

46 The comparison group (PELOA = 0) for the treatment group (PELOA = 1) is included for those who took a first-time college
LOA for any other reason (either compulsory military service or financial burden) or took a second-time college LOA for any
other reason (either compulsory military service or financial burden). The rate of male college students who took a second-time
college LOA for any other reason in comparison group (PELOA = 0) was 37%.

47 The comparison group (FBLOA = 0) for the treatment group (FBLOA=1) is included for those who took a first-time college
LOA for any other reason (either compulsory military service or employment preparation) or took a second-time college LOA for
any other reason (either compulsory military service or employment preparation). The rate of male college students who took a
second-time college LOA for any other reason in the comparison group (FBLOA = 0) was 86%.

48 However, rates of college LOAs by motivation are closely related to wider economic conditions. Future research should
control for the unemployment rate in the year that an individual took a college LOA.
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the survey was answered. The variable takes a value of 1 if the workplace position is permanent,

and 0 if it is temporary.

The responses for task satisfaction, job satisfaction, and degree of mismatch between
field in college and current job variables are self-survey responses, which are subjective and
have therefore been constructed into dichotomous variables. As shown in Table 17, the value of
‘1’ is assigned for the job satisfaction variable if they reported being satisfied with their job and
0 otherwise. The dummy variables for task satisfaction outcome are constructed in the same
manner. The task and job satisfactions as job quality outcomes help us to understand whether a
college leave of absence improves task and job satisfaction through opportunities for self-

development.

The data provide rich information on respondent mismatches between college major and
their job (horizontal mismatches).* The variable of mismatch between college major and their
field of job indicates whether work activities are related to their major in college. Mismatches
between field of college and occupation indicates a lack of quality schooling, where their human
capital is not fully utilized in their occupations (Robst, 2007). Through causality between a
college leave and mismatches, | can explore how a college leave affects matches between skills
learned in college and labor market demand. (Robst, 2007). Moreover, | measure months for
earning a bachelor’s degree as an indication of academic achievement (taking longer to graduate

indicates lower achievement).

49 Kim, Ahn, and Kim (2016) found wage penalties for vertical and horizontal mismatches and demonstrated that the wage effects
of over-education and horizontal mismatches should be estimated jointly, not separately.
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Control Variables

Control variables and definitions for the 2011 cohort of GOMS that I include in the
regression analysis are presented in Table 18. Assume that outcomes in the labor market depend
linearly on control variables. The data source for this dissertation includes individual
characteristics such as the type of high school the participant graduated from, college institution
type, college institution location, and college major. The data also include family background
indicators such as household income at the time the student entered college, proportion of
parental support for paying tuition, and father’s educational attainment levels.

It is crucial to take into account variables that influence the decision to take a college

LOA and that are related to outcomes in the labor market—such as an individual’s ability and

socioeconomic status—for an unbiased estimate of the effect of college LOA on outcomes. With
regard to type of high school, for instance, GED (general education development),* vocational
high school, and foreign language high school (or science high school) may involve different
traits in terms of family background and unobserved ability, compared with diplomas received
from a traditional high school.** Therefore, a treatment effect that ignores this variable may lead
to inadequate conclusions.

Missing data are when observational data are missing due to non-response, dropout, and
human error. There are a variety of ways to deal with missing data: imputation, partial

imputation, partial deletion, and full analysis, which may produce different results, particular if

%0 There are two types of Korean GED (general educational development): one for middle school equivalency and one for high
school equivalency.

51 In the United States, the high school completion rate was 84.4% in 2009, and 5.1% of the population aged 18-24 held a GED

in 2009 (Chapman, Laird, Ifill, & KewalRamani, 2011). In South Korea, the high school completion rate in 2010 was 94.6%,
which is high in comparison with other countries.
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there is a substantial amount of missing data in the dataset. For instance, the value of the
estimated propensity score would be different according to different ways of handling missing
data for control variables, which also changes the matching treatment and control units. In the
2011 GOMS cohort, all respondents (7,146 for males and 5,693 for females) reported for most
variables, except for the ‘father education’ and ‘parental income’ variables. Given that the non-
respondent rates for those variables are very low (less than 2%), it may not impact obtaining a
consistent estimate of the treatment effect.5? Consequently, observations with missing data on

control variables are discarded in the main analysis.

52 (1) Missing rate for ‘Father education’: 0.14 (males) vs. 0.05 (females) (2) Missing rate for ‘Parental income’: 1.84 (females)
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CHAPTER 7: IMPACT OF COLLEGE LEAVE OF ABSENCE

7.1. Likelihood of College Leave of Absence

Table 19 exhibits the marginal effects from predicted probabilities of college LOA using
a probit regression, P (T =1 | X).5® We see that the selection process into college LOA may
relate to individual and institutional characteristics. For males, graduating from a
GED/vocational high school, majoring in an occupation-specific field (medicine), and choosing a
college and major based on the student’s interests all significantly decrease the likelihood of
taking a second college LOA. It is notable that the likelihood of taking a college LOA varies
according to major in terms of occupational skills.>* While male students majoring in social
science have a greater likelihood of taking a second LOA, students majoring in medicine are less
likely to take a second LOA.% Females exhibit a similar pattern; students who majored in
education and medicine, which teach occupation-specific skills, were less likely to take a college
leave. In Korea there is an extremely high proportion of female students in the education field,
and most Korean students majoring in education prepare to obtain teacher certification for
primary, middle, and high schools. The reason that occupational majors have a negative
likelihood of taking a first/second college leave may be associated with “signaling” in terms of
knowledge and skills learned in college. For example, studying medicine signals what students
are going to do after graduation, and the curriculum also guarantees that students acquire the
necessary qualifications to be hired in this field. The higher job-finding rates and higher match

rates between major and occupation also relate to the lower probability of occupation-specific

53 T is treatment (SecondLOA) status and treatment (LOA) status for males and females, respectively, and X is a vector of
individual and institutional characteristics (Table 18).

54 Arts and humanities and social science are identified as majors that focus on general skills rather than occupation-specific
skills (e.g., education, engineering, natural science, and medicine; Robst, 2007).

55 The art, music, and physical education category is the baseline category for major.
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skills majors taking a college LOA compared with general skills majors. According to an OECD
report (2015), the job-finding and major—occupation match rates for graduates who studied
medical science and pharmacy (90.2 and 96.9%, respectively) and education (61.9 and 80.5%,
respectively) are the first and second highest in South Korea, and thus a possible explanation for
students in these fields having lower rates of college LOA is that they are more focused on job-

related education and training during college (see Appendix Figure D.1).

Students at universities in capital or urban fringe locations are more likely to take a
first/second college LOA. Given that the most prestigious and selective institutions are located in
the capital or urban fringe in South Korea, capital or urban fringe location can be interpreted as a
proxy for college quality. Furthermore, unobservable family characteristics may be absorbed into
institution location, because acceptance to these universities illustrates the parents’ fervor for
education or the quality and quantity of resources they are able to invest in their children’s
education (Mullen, 2010).5¢ Selection into first/second college LOA is increased if students pay
tuition themselves, although the size of the effect is very small. Selection into college LOA due
to employment preparation and financial burden motivations is illustrated in Appendix Tables
D.1 and D.2. The covariates that are related to college LOA participation differ according to
LOA motivation. For instance, there is a higher likelihood of taking a college leave for
employment preparation within general skills majors (e.g., social science). That is, college
students who major in a general-skills field are more likely to take a college leave for
employment preparation because they require further education and training outside the college

curriculum in order to accumulate specialized skills before entering the job market. For students

% Stevens argued that higher SES families are more likely to dedicate themselves to developing their children’s athletic and
academic ability, through a variety of activities such as travel, field trips and books (as cited in Mullen 2010, p. 87).

117



who take a college LOA due to financial burden, parental income seems to explain college LOA

participation.
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Table 19: College leave of absence participation model

Males Females

Pr (SecondLOA) Pr (LOA)
Variables ME  Std. error ME Std. error
Regular High School -0.019 0.074 0.107 0.061 *
GED/Vocational High School -0.115 0.056 *x 0.049 0.049
Arts and Humanities Major 0.124 0.105 0.156 0.082 *
Social Science Major 0.120 0.081 0.024 0.069
Education Major -0.036 0.132 -0.065 0.087
Engineering Major 0.106 0.075 0.098 0.097
Natural Science Major 0.067 0.096 0.058 0.101
Medicine Major -0.413 0.228 * -0.244 0.134 *
Inst Choice Motivation -0.032 0.012 ol -0.092 0.012 falekl
Field of Study Choice Motivation -0.018 0.012 0.040 0.012 kel
Private Institution (institution type) -0.003 0.013 0.040 0.014 falelel
Institution in Capital or Urban Fringe 0.082 0.012 faleie 0.151 0.011 falelel
Father has below college -0.006 0.012 -0.000 0.012
Parental Income 0.002 0.011 0.010 0.009
Parental Support (for paying tuition) 0.000 0.000 0.002 0.000 falalel
Self- Support (for paying tuition) 0.003 0.000 Fxx 0.006 0.001 falaled
R-squared from OLS 0.077 0.195
Sample Size (unweighted) 6,358 5,586

Notes. Table 19 displays the marginal effect of probit regression of treatment (SecondLOA) status and treatment
(LOA) status on covariates in Table 18 for males and females, respectively. Interaction terms and squared terms are
excluded. Art, music, and physical education major is the base category for majors. The college choice motivation
variable takes 1 if college students chose a college based on their interest, 0 otherwise (e.g., SAT score, parents’ or
friend’s suggestion, low tuition, college reputation). The major choice motivation variable takes 1 if college students
chose a field of study in college based on their interest, O otherwise (i.e., SAT score, better employment prospect,
parents’ or friend’s suggestion, better reputation). For institution type, a value of 1 is assigned if the college is a
private institution, 0 otherwise (public or national college). The institution location variable takes a value of 1 if a
college is located in the capital or urban fringe, and O if located in local regions. The father education variable is
assigned 1 if father has below high school (no schooling, elementary school, or middle school) or high school
graduation, 0 otherwise. Parental income is an ordinal variable that indicates monthly housing income at the time a

student entered college: (1) Zero income, (2) Less than $1,000, (3) $1,000-$2,000, (4) 2,000-$3000, (5) $3,000—

$4,000, (6) $4,000-$5,000, (7) $5,000-$7,000, (8) $7,000-$10,000, (9) More than $10,000. Parental support
represents what percentage of total tuition is paid by parents, and self- support is the proportion that students self-
paid for tuition.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels based on standard normal (z),
respectively.
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7.2. Implementation of Propensity Score Matching

7.2.1. Estimating the Propensity Score

For dichotomous treatment, | implement the propensity score using a logit function,
which is the most common way of doing the first step in PSM.5” As addressed in Chapter 5, it is
critical that the model includes relevant covariates that influence selection into treatment and
outcomes variables in propensity score specification, because doing so guarantees that
differences in outcomes when comparing treated and control groups are attributable to the
treatment effect. The relevant covariates as provided in Table 18 were used to implement an

individual’s propensity score using the PSMATCH2 command in Stata.

All PSM procedures, including calculating propensity score, matching, testing balance,
and treatment effect estimation, are performed separately for the male and female groups,
because men and women have substantial and fundamental differences in determining factors for
participation in college LOA, which makes it difficult to balance the covariates between the
treated and untreated groups. | implement the propensity score matching process for Model 1
(for males) and Model 2 (for females) to estimate college LOA effects by comparing treated
subjects with untreated ones that are similar in terms of distribution of observed covariates. In
Model 1, male college graduates who had college leave twice are matched to the closest one-time
college leave participants in terms of propensity score. In Model 2, female college graduates who
took a college leave are matched to similar control units with respect to the observed covariates

of those who never had college leave.

57 A logit and probit function usually result in similar estimations of propensity score, and the choice of either a logit or probit
function is not too critical (Caliendo & Kopeinig, 2008; Heinrich, Maffioli, & Vazquez, 2010).
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7.2.2. Choosing a Matching Algorithm

Table 20 represents the trade-off between bias and variance with each PSM estimator and
the (dis)advantages of matching with or without replacement. The different matching algorithms
are defined according to ways of choosing the closest control unit as a match for each treatment
unit and ways of assigning relative weights across individuals. Each matching algorithm has
advantages and disadvantages across different propensity score distributions between the control
and treatment groups (i.e., different densities of high or low propensity score between the control
and treatment groups). However, there is no definitive way to select one specific matching
method among many matching algorithms, so perhaps economic theory and prior literature can
serve as a guide in the choice of matching methods based on data structure (i.e., number of
observations and distribution of the propensity score).* | implement four matching estimators to
construct balanced matched samples as follows: (1) 1:1 Nearest Neighbor matching (with
replacement), (2) 5:1 Nearest Neighbor matching (with replacement) and (3) Radius caliper

matching with 0.01 and 0.2 standard deviations (with replacement).%

7.2.3. Balancing Tests and Common Support Condition

Substantial common support (or overlap condition) between the treatment and
comparison groups is important for ensuring that every unit for the treated and control groups
has sufficient overlap in characteristics, indicating that they are comparable. The primary

objective of matching on the propensity score is to balance the distribution of observed

%8 The choice of matching method depends on the situation and is especially important for small samples. Caliendo and Kopeinig
(2008) suggested implementing PSM with different approaches and comparing the results.

59 A caliper of 0.2 standard deviations is the most common caliper width if the numbers of the treatment unit are twice as large as
those of untreated unit. Austin found that this minimized the mean squared error of treatment estimation (Austin, 2011b; Stuart,
2010).
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covariates between the treatment and comparison groups using the propensity score. Therefore, a
control subject whose propensity score is sufficiently close to the given treated subject is selected

for matching, as shown in equation (7.1).

(7.1) minD = 2%y d (i,2(0)

where z(¢) denotes the set of untreated subjects selected as the match with the treated subject i

(Dehejia & Wahba, 2002). If sufficient overlap in the distribution of observed covariates in terms
of propensity score between the treatment and comparison groups is satisfied, distance, D in
equation (7.1) can be achieved to its minimum sufficiently, and selection bias is removed in PSM

analysis by ensuring similarity between control and treated units (Dehejia & Wahba, 2002).

The most common way to check the overlap in both groups is a visual inspection of the
density distribution of the propensity score for both treated and untreated groups, as shown in
Figure 16 and Figure 17. These figures represent histograms of the estimated propensity score
distribution of treatment and comparison groups for Model 1 (Figure 16) and Model 2 (Figure
17). The horizontal axis depicts each estimated propensity scores’ values for the treated and
comparison groups, and the vertical axis indicates density. Blue represents treatment units and
red represents comparison units. These figures demonstrate a clear overlap between the treatment
and comparison groups. All observations within the common support region are included in
estimating treatment impact, and very few observations lie outside the common support region

for both Model 1 and Model 2.

Figure 16 and Figure 17 also provide the standardized bias across covariates before and
after matching in order to assess whether the matching succeeds in balancing the observable

characteristics between the treated and control groups. The black circles in the figures indicate
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existing standardized bias on different covariates from Table 18 before the matching, and the x’s
represent the standardized bias for the matched sample. Clearly, all covariates are well balanced
for both models, where standardized bias for most observable characteristics is reduced to below
2% for both Model 1 and Model 2.5 Furthermore, Pseudo-R?, which measures how well the
regressors explain the probability of college leave participation, has a much lower value after
matching. The lower Pseudo-R? value indicates that treated and untreated individuals are similar
in terms of observable characteristics through the matching procedure, implying that matching
eliminates selection bias in estimating treatment effect (Caliendo & Kopeinig, 2008; Rosenbaum

& Rubin, 1983).%* This ensures a reliable treatment effect in observational data.

80 According to Caliendo and Kopeinig (2008), less than 3% or 5% levels for standardized bias after matching are sufficent in
order to verify good quality of matching. The mean bias before matching is 13.9 and 24.0 for Model 1 and Model 2, respectively.
The interaction term, (HS2 * maj4), have over 5% standardized bias for Model 1. Standardized bias for (HS2 * maj4): —5.5%. For
Model 2, parental income, institution location, major choice motivation, and interaction term, (Parental income * maj1) have
over 5% standardized bias. Standardized bias for parental income: -5.2%; institution location: -8.9%; major choice
motivation:5.5%; (Parental income * majl): —=5.2%

61 pseudo-R? .061 (before matching) and .004 (after matching) for Model 1. Pseudo-R? .169 (before matching) and .010 (after
matching) for Model 2.

123



Table 20: Matching algorithms

Matching Algorithms

1:1 Nearest Neighbor

Caliper

Radius

The untreated unit with the closest
distance in terms of propensity
score from the treated unit is chosen
for matching, and that untreated
subject is discarded for subsequent
untreated subjects for matching.
This method may produce lower
power due to a larger number of
unselected control units, even
though the reduced size might be
minimal (Stuart, 2010). However,
this method can decrease bias by
using the closest controls for the
propensity score to provide
counterfactual.

Nearest neighbor matching within a
certain radius (i.e., maximum
propensity score distance), called
“caliper matching,” is used to
prevent bad matches. In other
words, it is better to use more
controls within a certain radius,
leading to an increase in the
variance of the estimator through
distinct and larger subjects. If there
are no untreated units the
propensity score of which is the
same as that for the treated units
within a certain radius, unmatched
treated units are excluded.
However, caliper matching is not
conclusive for which tolerance level
is most reasonable.

The closest control unit within a
certain caliper is used for matching
to a treated unit based on caliper
matching, whereas all control units
within the caliper are chosen for
matching in the radius matching
method. According to Austin
(2011b), there is a bias—variance
trade-off when we face a choice of
caliper widths. For instance, there
are control subjects that look
similar to treated subjects’
matching with narrower calipers,
thereby decreasing bias. However,
this method can increase the
variance of the estimate because
there are fewer matched control
subjects.

Matching With Replacement

Matching Without Replacement

Advantage

Disadvantage

Leads to reduced bias and produces
rich matching (i.e., increases the
quality of the matches) since the
control units that are similar to
many treated units can be selected
and be matched more than once.
The replacement is profitable when
there are few control units that are
comparable to the treated units.

Requires being cautious in
interpreting outcome analysis
because matched untreated subjects
are dependent due to their being
used multiple times. However,
Abadie and Imbens (2012)
suggested a way of calculating
standard errors correctly (i.e.,
standard error adjustments). In
addition, matching with a
replacement increases the variance
of the estimate that results from
using a small number of different
controls.

Finds an untreated unit whose
propensity score is closest in value
to the treated unit; then the
untreated unit is discarded and
cannot be chosen again. Thus, we
do not need to consider frequency
weights based on the number of
times the control units are used.

It is difficult to match a treated
individual to the untreated
individual whose propensity score
is close enough to that of the treated
one, when there is a large
difference in the densities of the
propensity score distribution
between the treated and the
untreated unit. If there are few
control units that look similar,
matching without replacement
cannot produce good matches. The
order in which observations are
matched is influential on the
estimates, so randomness should be
guaranteed.

Sources: Caliendo and Kopeinig (2008); Heinrich, Maffioli, and Vazquez (2010); Stuart (2010).
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Figure 16: Balance check of PSM Model 1
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Notes. Plot histograms for the propensity scores between treated subjects and controls is a pre-match comparison. In
the top panel (showing density distribution of propensity), blue represents college graduates who had two college
leaves of absence (secondLOA = 1); red represents college graduates who had one college leave of absence
(secondLOA = 0). The variables used in the matching procedure are described in Table 18. The interactions or
squared terms of variables in Table 18 are added into the test balance since it is important to examine balance on all
covariates initially designed as confounders, even those that are not in the final estimation model.
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Figure 17: Balance check of PSM Model 2
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Notes. Plot histograms for the propensity scores between treated subjects and controls is a pre-match comparison. In
the top panel (showing density distribution of propensity), blue represents college graduates who had a college
leaves of absence (LOA = 1); red represents college graduates who never had a college leave of absence (LOA = 0).
The variables used in the matching procedure are described in Table 18. The interactions or squared terms of
variables in Table 18 are added into the test balance since it is important to examine balance on all covariates
initially designed as confounders, even those that are not in the final estimation model.
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7.3. Empirical Results
7.3.1. Second-Time College Leave of Absence (Male)

Table 21 and Table 22 present overall effects of two periods of college LOA on key
labor market outcomes for men, regardless of motivation. Columns 1, 2, and 3 provide the
coefficients and standard error from the OLS regression, PSM?* (difference in means), and PSM?
(regression-adjusted matched estimate) for monthly earnings and employment status. In the OLS
and PSM estimates, | present two alternative estimates: one that ignores survey weights and one
that considers survey weights in the model specifications. The coefficients from the ordinary
least squares (OLS) regression provide a biased and inefficient estimation if a dependent variable
comprises categorical variables (e.g., binary, ordinal, and nominal; Park, H. M., 2010). Probit
regression, is thus estimated for binary responses, and coefficients are transformed into marginal
effects, which makes the interpretation straightforward. OLS and probit estimates are provided

for comparison.

Column 3 presents regression-adjusted matched estimates that run a regression of
outcomes on treatment and confounding covariates with matched samples, and re-weight the
sample to represent matched groups. The regression-adjusted matched approach eliminates
residual covariate imbalance between treatment and control groups, which provides “double
robustness” (Stuart, 2014). The last two columns (columns 4 and 5) report the treatment effect
using survey weight to force the sample to represent population-level inferences. A treatment

effect that ignores survey weights may not be generalizable to the survey’s target population
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(DuGoff et al., 2014). The combined weight (product of propensity score and survey sampling

weights) is used in order to incorporate survey weights with propensity score methods.®

The notable result is that taking college leave twice induces a large and statistically
significant impact on earnings and employment status. For earnings, those who take two college
leaves appear to earn 17% more than similar one-time college leave participants. With respect to
employment status, male college graduates who take two college leaves are 9.6% more likely
that one-time college leave participants to work as regular employees. Given the high proportion
of males indicating preparation for employment as a motivation for a second-time college LOA,
the significant positive effect on monthly income and employment status could be derived from
human capital gains during college leave periods. A variety of activities for buliding a resume
through a college LOA could be serve as a signaling ability. The matching method increases the
magnitude of estimates compared to the OLS results, and this may be due to the failure in
selection bias in the OLS regression. However, the PSM analysis results without survey weights

adjustment are much the same as those of the PSM with survey weights.

7.3.2. College Leave of Absence (Female)

The effect of college LOA on earnings and employment status for females is presented in
Table 23 and Table 24. Comparisons between the results for males and females are limited,
because the definition of treatment is different for male and female groups (as discussed in
Chapter 6). According to the PSM estimate, there is a large and statistically significant impact.
Taking at least one college leave increases females’ monthly income by 10%, and increases the

likelihood of their having full-time employment by 8%. Interestingly, effect size in the OLS

52 The propensity score weight for estimating the ATT is 1 for each treated subject, while control subjects are weighted by
e/1 — e (where e is the propensity score) to account for combined weight, known as weighting by the odds. The weighting forces
the control group to represent the treatment group (DuGoff et al., 2014).
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(probit) analysis drops sharply for both monthly earnings (7%) and employment type (6%). This
may be because selection bias that exists in the OLS estimation is eliminated after implementing
a similar distribution of observed characteristics between treated and untreated units. This would
support the notion that it is crucial to take selection bias (in terms of observable characteristics)
into account.

These substantial positive impacts of college leave on main labor market outcomes for
females suggest the following. (1) Given that roughly 65% of female college students who took a
college LOA had preparation for employment as a motive, education and training out of college
to accumulate or develop skills and knowledge for their future careers are valuable in terms of
increasing monthly income and being hired as regular workers. (2) Although the college LOA
itself could potentially serve as negative signaling for certain traits (e.g., low levels of
persistence, endurance, and responsibility) and could influence labor market outcomes
negatively, in fact no consequences of such negative signaling appear in the mean effect of
college LOA on the treated (ATT). (3) It is possible that the labor market in South Korea does
not respond negatively to a college LOA itself; that is, what matters is not whether students take

a college LOA but rather how they spend their periods of college LOA.

7.3.3. Occupation Quality Outcomes

In addition to effect on labor market outcomes, it is meaningful to examine the effects of
a college leave of absence on quality of occupation, as measured in task satisfaction, job
satisfaction, and relatedness between field in college and job in order to understand why Korean
college students participate in LOAS at a high rate. The time to graduation in months is also
estimated as an outcome to see how LOA affects time to degree. My hypothesis is that college

graduates with a college leave of absence experience are more likely be satisfied with both their
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task and job because they had more opportunities for self-development outside the classroom
that helped them to find a career they enjoyed. Estimates of the effect on additional outcomes are
reported in Appendix Table D.3 and Table D.4.

| find that a college LOA has negative effects on quality of occupation outcomes. This
finding is the opposite of my hypothesis, although most of the PSM estimates are statistically
insignificant. The marginal effects on match between college field and job suggest that
participating in two LOAs decreases the likelihood of a match between college major and job by
5%. The negative impacts of a college leave participation on match between college field and job
appear for females and are more negative (8.6%). As seen in Table 19, participation in a college
leave of absence are relies on majors. While choice of majors provided occupation specific skills
(i.e., medicine) in college signals investment in skill and knowledge for future intended
occupation, majors with general skills (i.e., arts and humanities) do not explore skill specificity
(Robst, 2007). In the high performing academic curricula at higher education institutions that do
not necessarily reflect the needs of industries (OECD, 2015), a high proportion of the students
taking a college LOA in South Korea are doing so in order to acquiring and reinforcing those
skills required by the labor market. However, engaging in this type of self-investment through a
college leave leads to a decline in the likelihood of match between work and degree field in
college and it has large effect on college graduation delay (adding approximately 17 months for
both groups).
7.3.4. Robustness Check

Following the discussion in Section 5, a common support condition is crucial for ensuring
that there is sufficient overlap in observable covariates of the treatment and control subjects for

good matches. Black and Smith (2004) expressed concerns about thin support in the upper tail of

130



the propensity score, even if the support condition holds. Thin support means that only a small
number of subjects in the upper tail of the comparison group is used to construct a counterfactual
for matching. Indeed, Black and Smith suggested that respondents with a high likelihood of
receiving treatment (that is, high estimated propensity scores) but observed in the control group
may represent respondents due to measurement error in the treatment variable, as well as residual
selection on unobservable characteristics. To address the thin support in the high values of the
propensity score distribution, Black and Smith suggested estimation of treatment effect in the
“thick support” region, in which possible values attributable to selection on unobservable factors
or measurement error in the treatment group are less important.

In contrast with Black and Smith (2004), there is substantial overlap, even in the upper
tail of the propensity score, for both Model 1 and Model 2. Intensity of propensity score between
treated and comparison groups across propensity score distribution is similar for both Model 1
and Model 2, as shown in Figure 16 and Figure 17. The mean propensity score for the treatment
group is about .69, and the mean for the comparison group is about .61 for Model 1. For Model
2, the mean propensity score for the treatment group is about .7, and the mean for the comparison
group is about .5.

The fundamental task for the robustness check is to identify the true effects of a college
LOA on the region of thick support. I limit the sample to the thick support region defined by .4 <
e <.8 and estimate the ATTs in this restricted sample.® The results for Model 1 and Model 2 are
presented in Table 25 and Table 26, respectively. The thick support estimates show patterns

similar to those of earlier findings. Interestingly, the results from thick support reduce the

63 Black and Smith (2004) defined the thick support region as .33 < e < .67, which has substantial numbers of observations for
both treatment and comparison groups. However, there is enough common support even in the upper tail for Model 1 and Model
2, as seen in Figure 16 and Figure 17, that is different from Black and Smith’s (2004) support condition (thin support in the upper
tail), so I relax the thick support region as with .4 < e < .8.

131



estimated effect by 14% relative to the full sample estimates for Model 2, while for Model 1 the
effect size is almost the same as the previous main result. The different estimates in the thick
support region can be explained by one of three sources: (1) measurement error, (2)
heterogeneous treatment effects, and (3) residual unobservable selection. According to Steiner
and Cook (2013), measurement error is attributable to initial heterogeneity in observable
characteristics between treatment and control groups. The difference in estimated effect for
Model 2 probably does not result from measurement error in a college LOA variable, because
treatment and control groups have similar distributions on observable covariates, as presented in
Figure 17.% Second, there may be heterogeneous treatment effects across the propensity score
distribution; in this case the impact for middle values of the propensity score is lower. Third,
there could still be selection bias on unobservables (hidden bias), even though propensity score
matching removes most of the potential selection bias attributable to observable characteristics.
To examine the existence of unobserved characteristics in treatment assignment, in the next
section | conduct a sensitivity analysis and discuss sensitivity of the findings to hidden bias.
Given that there is no absolute way to choose one specific matching algorithm in
propensity score estimation and the existence of trade-off between bias and variance across
matching specifications, it is meaningful to confirm robustness in results across a choice of
different PSM approaches (Caliendo & Kopeinig, 2008; Scott-Clayton & Minaya, 2014). The
results across different propensity score matching algorithms are provided in Appendix Table

D.5 and Table D.6. Overall, the effect sizes for both monthly income and employment status are

64 Measurement error has no effect on the point estimate of the treatment effect if treatment and control groups have similar
observable covariates distribution (Steiner & Cook, 2013).
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robust across a variety of specifications, but estimated impacts obtained from using radius caliper
of 0.2 appear more positive difference for some cases (when survey weights are not considered
for estimation).

Lastly, there is a concern about controlling for working experience during college when
estimating the effects of a college LOA on labor market outcomes. As discussed in the literature
review on the positive effects of student employment (see section 4.3.1), more work experience
before entering the labor market may be a substantial factor behind higher returns of a college
LOA on labor market outcomes for both male and female groups (Baek & Hwang, 2008).% To
assess the degree to which student employment experience can explain positive returns to college
LOA, total work experience in terms of months during college is controlled in regression-
adjusted matched estimates. The findings for Model 1 and Model 2 are provided in Appendix
Table D.7. The positive impacts of a second LOA on both monthly income and employment
status are nearly same even after controlling for periods of work experience during college.
Interestingly, effect size on employment status decreases by 1% when including periods of
student employment as a confounding covariate in the regression.

7.3.5. Sensitivity to Unobservable Selection

There may be concern about omitted variable bias in selecting into a college LOA that is
driven by unobservable characteristics, even if any differences captured by the observable
covariates are removed through achieving similar treated and control groups on observed
covariates. For instance, there could be differences in unobserved characteristics—such as
academic motivation, degree of diligence, learning ability, and persistence—across individuals

who are more or less likely to take a college LOA. Those unobserved characteristics that

65 Baek and Hwang (2008) showed that work experience while enrolled is associated with a higher likelihood of finding a job.
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influence the decision to take a college LOA are probably also negatively associated with labor
market outcomes, because a college LOA is generally regarded negatively—for example, as a
learning interruption or a failure in academic performance.

In order to evaluate sensitivity of the treatment effects to the existence of potential
unobserved confounders related to both treatment assignment and outcome, | implement a
method proposed by Oster (2014). This bounding robustness approach assumes that the selection
on observables is proportional to the selection on unobservables (Oster, 2014, p. 11). The
coefficient of proportionality, &, is estimated with 8 = 0 (a treatment effect of zero) and R4, =
1.25R (R denotes R-squared with inclusion of observable control variables). It represents the
extent to which selection on unobservables is larger than selection on observables, so that the
effects of a college LOA on outcomes are invalidated. The last rows of Table 27 provides the
values of § for the controlled model. Both & are larger than 1, suggesting that the main results
(regarding monthly income) are robust to an unobserved confounder. The values of 6 for male
and female adjusted models are 3.24 and 12.14, respectively. This indicates that selection on
unobserved factors has to be 3 and 12 times larger than selection on observed factors to cancel

out the effect of a college leave on monthly income for males and females, respectively.
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Table 21: Impact of college leave of absence on monthly income, overall (males)

Model 1

First time college LOA vs. Second time college LOA

No Survey Weights Adjustment Survey Weights

OLS pPSM?! PSM? OLS PSM3

Labor Market Outcomes

. 0.157*** 0.176*** 0.177*** 0.158*** 0.171%**
Log (monthly income)

[0.015] [0.024] [0.023] [0.015] [0.020]
R-squared 0.097 - 0.096 0.096 0.027
Sample Size 5,061 4,449 4,450 5,061 4,450
Population Size - - - 107528.56 120587.08
Covariates Yes No Yes Yes No

Notes. PSM columns present estimates obtained using Nearest Neighbor Matching with common support (with replacement) by
using psmatch2 command in Stata. Standard errors are reported in parentheses. PSM*! Difference-in-means; PSM? Regression-
adjusted matched estimate (robust Std. Err.). Observations are weighted by survey weight (wet) in order to create a nationally
representative sample for OLS regression. The combined weight (product of propensity score and survey sampling weights) is
used for PSM3 in order to incorporate survey weights with propensity score methods. The analysis is based on the available data,
and omits the missing values. The covariates in Table 18 and interactions or squared terms of covariates were used for these
analyses. The sample size for PSM is the number of matched treated and control.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 22: Impact of college leave of absence on employment type, overall (males)

Model 1

First-time college LOA vs. Second-time college LOA

No Survey Weights Adjustment Survey Weights

Probit psMm? PSM? Probit pPSM3
Labor Market Outcomes
Employment Status 0.093*** 0.087*** 0.090*%**  0.090*** 0.096***
(Regular vs. non-regular workers) ~ [0.014] [0.022] [0.020] [0.014] [0.018]
R-squared 0.061 - 0.054 0.061 0.010
Sample Size 5,099 4,483 4,483 5,099 4,483
Population Size - - - 108351.9 121484.72
Covariates Yes No Yes Yes No

Notes. Marginal effects: The slope of the probability curve relating x to Pr (y = 1| x), holding all other variables constant. The
table represents marginal effect in probit regression, which implies the predicted probability of being a regular worker (=1) for
male graduates who took two college LOAs at all other variables in the model at their means for continuous variables, and the
difference between 0 and 1 for dichotomous variables. R-squared for probit regression is calculated from OLS.
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Table 23: Impact of college leave of absence on monthly income, overall (females)

Model 2

College LOA vs. No LOA

No Survey Weights Adjustment Survey Weights

OLS pSMm? PSM?2 OLS psm3

Labor Market Outcomes

. 0.070*** 0.096*** 0.099*** 0.072%** 0.104***
Log (monthly income)

[0.017] [0.030] [0.026] [0.017] [0.025]
R-squared 0.106 - 0.101 0.119 0.010
Sample Size 4,267 3,459 3,459 4,267 3,459
Population Size - - - 105751.96 113868.76
Covariates Yes No Yes Yes No

Notes. PSM columns present estimates obtained using Nearest Neighbor Matching with common support (with replacement) by
using psmatch2 command in Stata. Standard errors are reported in parentheses. PSM* Difference-in-means; PSM? Regression-
adjusted matched estimate (robust Std. Err.). Observations are weighted by survey weight (wet) in order to create a nationally
representative sample for OLS regression. The combined weight (product of propensity score and survey sampling weights) is
used for PSM?3 in order to incorporate survey weights with propensity score methods. The analysis is based on the available data,
and omits the missing values. The covariates in Table 18 and interactions or squared terms of covariates were used for these
analyses. The sample size for PSM is the number of matched treated and control.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 24: Impact of college leave of absence on employment type, overall (females)

Model 2

College LOA vs. No LOA

No Survey Weights Adjustment Survey Weights

Probit PSM? PSM? Probit PSM3
Labor Market Outcomes
Employment Status 0.052***  0.076***  0.082***  (.059*** 0.080***
(Regular vs. non-regular workers) ~ [0.017] [0.029] [0.027] [0.018] [0.025]
R-squared 0.056 - 0.062 0.057 0.006
Sample Size 4,288 3,477 3,477 4,288 3,477
Population Size - - - 106275.6 114479.3
Covariates Yes No Yes Yes No

Notes. Marginal effects: The slope of the probability curve relating x to Pr (y = 1 | x), holding all other variables constant. The
table represents marginal effect in probit regression, which implies the predicted probability of being a regular worker (=1) for
female graduates who took a college LOA at all other variables in the model at their means for continuous variables, and the
difference between 0 and 1 for dichotomous variables. R-squared for probit regression is calculated from OLS.
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Table 25: Thick support estimates (Impact of college leave of absence, males)
Model 1

First time college LOA vs. Second time college LOA

No Weights Adjustment Survey Weights
PSM!? PSM? PSM3
Labor Market Outcomes
Log (monthly income) 0.184*** 0.188*** 0.179***
g y [0.026] [0.025] [0.022]
R-squared - 0.092 0.029
Sample Size 3,712 3,712 3,712
Population Size - - 99607.6
Covariates No Yes No

Notes. Thick support: .4 < e < .8 (where e is the propensity score). Standard errors are reported in parentheses. PSM?
Difference-in-means; PSM? Regression-adjusted matched estimate (robust Std. Err.). The combined weight (product
of propensity score and survey sampling weights) is used for PSM? in order to incorporate survey weights with
propensity score methods. 1,489 observations are deleted.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 26: Thick support estimates (Impact of college leave of absence, females)
Model 2

College LOA vs. No LOA

No Weights Adjustment Survey Weights
PSM? PSM? PSM3
Labor Market Outcomes
Log (monthly income) 0.081** 0.073** 0.089***
g y [0.032] [0.029] [0.027]
R-squared - 0.087 0.007
Sample Size 2,021 2,021 2,021
Population Size - - 64102.49
Covariates No Yes No

Notes. Thick support: .4 < e < .8 (where e is the propensity score). 2,570 observations are deleted.
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Table 27: Unobservable selection (Model 1 and Model 2)

Model 1 (males, second LOA) Model 2 (females, LOA)
Uncontrolled Controlled Uncontrolled Controlled
Coefficient 0.193 0.160 0.094 0.081
R-squared 0.026 0.090 0.006 0.089
5 - 3.237 - 12.146

Notes. The dependent variable is logincome (continuous variable). The coefficients and R-squared from controlled are
produced by running OLS regression on matched sample with the same covariates as propensity score matching
specification. The value of § is calculated assuming B = 0 (a treatment effect of zero) and R,,,4, = 1.25R (=0.12) for

males. For females, R,,q, = 1.25R (=0.11).
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CHAPTER 8: IMPACT OF COLLEGE LEAVE OF ABSENCE
BY MOTIVATIONS

8.1. Implementation of Propensity Score Matching
8.1.1. Balancing Tests and Common Support Condition
In this section | present PSM estimates of the impact of a college LOA by different
motivations on labor market outcomes. The OLS and probit estimates are provided as
comparison. Table 28 represents four models defined by college LOA motivation and gender.
The definitions of treatment for each model are provided in Table 16. The steps to arrive at the

PSM estimators for Model 3 through Model 6 are the same procedures as shown in Chapter 7.

Table 28: Description of Models

Motivation Male Female
Preparation for employment Model 3 Model 4
Financial burden Model 5 Model 6

Figure 18 and Figure 19 represent overlap for the treated and untreated groups across the
propensity score distribution.® There is substantial overlap in terms of propensity score between
the two groups for all five models, ensuring that the comparison and treatment groups are
comparable. The figures indicate that the common support property is satisfied for all five model
specifications. Only a small number of observations fall outside the range of common support.
The PSM estimators are restricted to observations whose propensity scores lie within the region
of common support.

In the lower panel of Figures 18 to 19 (and Appendix Figure E.1), | present the
standardized percentage bias across covariates that are related to treatment assignment and

outcomes, in order to assess the matching quality. The standardized bias, attributed to

5 Model 5 and Model 6 are represented in Appendix Figure E.1.
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Rosenbaum and Rubin (1985), denotes the difference in means between treated and matched
untreated subjects for each relevant covariate, divided by the standard deviation of the treatment
group (Caliendo & Kopeinig, 2008; Stuart, 2010). The standardized bias that was very large,
from roughly —60% to over 70%, is reduced to below 5% after implementing the matching
procedure for all five models. After nearest neighbor matching with replacement, only a few
observed covariates had a standardized bias over 5%.5 However, as exhibited in Table 29,
Pseudo R? after matching is very low, indicating no systematic differences in observable
covariates between treated and comparison groups. Therefore, | claim that the balance in
distributions of observed covariates in the treated and comparison groups is achieved well for all

four model specifications after matching.

Table 29: Pseudo R?before and after matching

Raw Matched
Male
Preparation for employment (Model 3) .061 .004
Financial Burden (Model 4) 214 .010
Female
Preparation for employment (Model 5) .066 .002
Financial Burden (Model 6) 176 022

67 The following variables represent covariates for which standardized bias is larger than 5%. Model 4: hstype2 (5.8), institution
location (6.1). Model 5: major 4 (5.9), major 5 (=5.1), parental income (5.4), institution location (6.7), institution type (~7.2),
parental support (—7.8), college motivation (5.1). Model 6: major 3 (8.2), major 5 (6.9), houseincome (-8.4), self-support (9.8).
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8.2. Empirical Results
8.2.1. College Leave of Absence due to Preparation for Employment

Table 30 and Table 31 present the impacts of college LOA motivated by preparation for
employment on monthly earnings and on the dichotomous outcome of being a regular worker for
males. The OLS estimates indicate a 17% increase in monthly wages. The matching estimates
are almost all the same as the corresponding OLS estimates. In contrast to matching estimates
without survey weights, the PSM estimate that considers survey weights equals .15, suggesting
smaller impacts. For employment status outcome, male college graduates who prepare for their
careers during second college LOA periods have an 11% higher likelihood of being a regular
worker than do those who take a first-time or second-time college LOA for any other reason (i.e.,
compulsory military service or a financial burden). In contrast, the PSM estimates range from .79
to .82, indicating smaller impacts than the corresponding OLS estimates.

The significant positive impact is consistent for females (Tables 32 and 33). However,
this needs to be interpreted carefully when we compare between males and females, because of
different treatment definitions and counterfactuals (matched control individuals) for the two
groups. The OLS estimates indicate that employment preparation during college leave yields a
12% increase in monthly income over that of participants who did not take a college LOA. The
PSM estimates are larger than the corresponding OLS estimates by 3%. These matching
estimates equal .143 to .148 with and without survey weights. The estimates from PSM on
employment status suggest that college leave due to preparation for employment increases the
likelihood of being a full-time worker by roughly 10%, while the Probit estimates indicate 8% to

9% increases.
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The comparison to previous studies to determine the causal link between eduation and
earning can be used to discuss whether wage returns of a college leave for employment
preparation are small or large (Saniter & Siedler, 2014). In his classic study, Card (1993)
estimated the wage returns to education by considering an exogenous source of variation in
education choices, as measured by college proximity to show an 8.4% wage return. Other
research papers (Ashenfelter & Zimmerman, 1997; Imbens & Klaauw, 1995) have reported that
the effects of education on wages ranged from 5.5% to 8%. These thus suggest that the returns to
participating in a college LOA for employment preparation are relatively large, although only the

measured wage return for college graduates is examined.

These results have remarkable implications as follows. First, the OLS and matching
estimates induce an inconsistent effect size for men and women even if both estimations are in
the same direction (i.e., both positive on labor market outcomes). It indicates that obtaining
similar distributions on observable covariates between the treatment and comparison groups
would reduce the potential omitted variable bias that is critical for estimating the unbiased
relationship between an employment preparation experience while on college leave and actual

earnings in the labor market.

Second, these findings suggest there are statistically significant positive effects of a
college LOA for the purpose of employment preparation on acutal earnings and employment
status. The significant positive effects of college leave for preparation for employment can be
explained by human capital and signaling theories. The human capital theory may be the most
likely explanation for a strong effect on labor market outcomes if extra investment for
employment while on college leave does increase skills and knowledge. As mentioned, English

language ability is a predominant factor in the Korean employment market, particularly
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regarding increased wages (Kim & Choi, 2009; Park, 2009). Kim and Choi (2009) showed that
individuals with higher level English skills earned 30% more than their counterparts who
reported having lower level English skills.

In the 2011 GOMS data, 41% of males (second LOA) and 48% of females (one LOA)
who reported participating in LOA for employment preparation purposes spent time studying
English aboard during their LOA. College graduates who took an LOA for employment
preparation had much higher English test scores than those who participated for other reasons
(for males) and those who did not participate in LOA at all (for females), as shown in Table 14
and Table 15. Higher English scores for those students who are prepared for employment during
college leave periods also can lead to positive labor market outcomes, which supports the notion
that greater amounts of human capital do yield an increase in earnings.

Student employment in college may also be another explanation for why LOA participants
motivated by employment preparation gain much higher labor market returns. Extracurricular
activities of college students have also been recognized as necessary, and having an internship
experience while enrolled has become a common primary extra-curricular activity across several
countries (Nunley et al., 2016; Saniter & Siedler, 2014). According to The National Association
of Colleges and Employers’ (NACE) 2011 Survey, more than half of college seniors reported
undertaking an internship while enrolled in college (Nunley et al., 2016). It stands to reason then
that internship experience gained while on LOA also helps students acquire career-relevant skills
and gain occupational information through practical work experience. Numerous studies on the
effect of internships on labor market outcomes have found a significant positive return in wages,

employment, a shorter duration until first employment placement, job stability, and even job
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satisfaction (Gault et al., 2000; Nunley et al., 2016; Richards, 1984; Saniter & Siedler, 2014;

Taylor, 1988).

Moreover, internship experience may serve as a signal of potential ability for applicants
that helps increase earnings and gain better employment positions. Scott (1992) argued that
internships are considered an effective means of conveying information about high ability
beyond just college schooling in that it enables students to utilize employment. Nunley et al.
(2016) claimed that a positive return of internships on job opportunities primarily derives from
signaling, although they did not indicate the type of signaling at play (i.e., internship as filtering
productivity or better matching to work). Considering the fact that the popularity of higher
education in South Korea has accordingly decreased the value of college education, an internship
experience in South Korea may be even more important in that it either helps a student to
transition from college to work or serves as a signal of unobservable traits (Saniter & Siedler,

2014).

In some cases, student employment during schooling, particularly during the senior year,
may be significant for higher wages as well as an indicator of returns to education due to the
positive signaling of capabilities and easy school-to-work transition (Light, 2001; Ruhm, 1995).
Further, there is a high rate in the employment preparation motive for college leaves during the
senior year in the 2011 GOMS data, suggesting that a positive return from a college LOA for the
purpose of employment preparation may be attributable to a better school-to-work transition.

Under the assumption that the first job may play a critical signaling role in the early stages of

8 Work experience is one of the primary activities that is seen as an employment preparation motive. 87% of male college
students who took college leave with employment preparation motive did so during their third or fourth years and 79% of females
also did so (2011 GOMS).
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career development, college students will try to accumulate as much experience as they can
before graduation. However, positive returns to student employment are reduced when the
primary motive for student employment is financial; in this case, work experience does not
necessarily increase the amount of human capital (Scott-Clayton, 2012). For males, those whose
LOAs were financially motivated has much longer terms of student employment (5 months
longer) than the comparison group who prepared for their career with a second LOA. This
finding suggests that the positive returns from student employment may be insufficient to explain

the finding for males.

Third, the substantial positive impacts of college leave to reinforce labor market relevant
skills and training before entering the job market have significant meaning, particularly for
females. Korea has had the highest gender pay gap in the OECD over the past 10 years, as well
as low female labor market participation, despite having the second highest level of education
attainment for females among the OECD countries (OECD, 2015).% The existence of a glass
ceiling and the high barriers to job access for females may be the two predominant factors
causing a high proportion of LOAs for employment in the female group. The positive effect on
labor outcomes for females means that investing in labor market- related skills beyond college
schooling before entering the job market allows females to acquire required training and skills
through practical work experience. This extra investment in their own human capital during
college LOA periods can signal better productivity and causes better outcomes for them in the
labor market. It is striking that these employment preparation activities can be beneficial for

labor market outcomes even if students face additional costs due to their late entry into the

69 60% of Korean females have a tertiary-level education (OECD, 2015).
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employment market, monetary costs for additional investment, and even opportunity costs (i.e.,

foregone wages).

Lastly, the relationship between parents’ socio-econmics status and college leave
participation with employment preparation as the motive highlights the importance of parental
financial resources on their children’s success in later labor market outcomes. Parents with more
wealth are willing to pay for more of their children’s schooling, which generates an
intergenerational persistence of education based on the overlapping-generations model
(Bjorklund & Salvanes, 2010; Keane & Wolpin, 2001). Given the positive impact of the
employment preparation motive on labor market outcomes, higher parental income within the
group who do take college leave for employment preparation implies not only unequal
opportunity, but also a widening income gap between rich and poor students who are using the
college leave channel. The following section examines how the positive income effect on college
leave participants who take a leave to prepare for the job market may vary based on certain

specific subgroups (parental income and academic ability).

8.2.2. College Leave of Absence Due to Financial Burden

Financial burden is a common circumstance in which a student may be associated with an
LOA. | examined whether having a college LOA due to financial burden is significantly related
to changes in labor market outcomes. As described above, treatment is defined by those who take
a second LOA due to financial burden in the case of males, and those who take an LOA due to
financial burden for females. Given that a college LOA itself is an interruption of one’s college
studies, financial difficulties may also prevent opportunities to gain work experience and skills

that are relevant to the labor market because students with financial problems motive are more
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likely to have to work for living expenses. An LOA due to financial constraints is a period of
loss of human capital and may result in negative labor outcomes.

| find a consistent pattern on direct connection between financial resouces and
educational choice with previous studies (Carneiro & Heckman, 2002; Kalenkoski & Pabilonia,
2010; Keane & Wolpin, 2001; Turner, 2004). Lower parental income and education level are
associated with a higher rate of a temporary college departure (see Tables 14 and 15). Among
students who took a college LOA, the group with financial problems has the lowest levels of
parental educational achievement and income as well as proportion of parental support to pay
tuition. The rate of student loan to pay tuition is the highest for this group of males (25%) and
females (34%), implying sensitivity of financial resources on college persistence. Those students
who took a college departure differed due to financial difficulties from those of students took a
college LOA for any other reason. Similar to Kalenkoski and Pabilonia (2010) finding that
working hours is increased by rise in net price of schooling, college students with financial
difficulties are working longer compared with those who left college temporarily because of
mandatory military service or career preparation. Relative lower SES for students due to
financial problems for a college leaving highlights the importance of family income, parent’s
schooling, and financial constraints on persistence, particularly for postsecondary institution
attended.

The results on monthly earning outcome for males and females are shown in Table 34
and Table 35, respectively. For males, OLS and PSM estimates indicate a 5.1% and 5.3%
decrease in monthly earnings. In other words, male participants who take a second college LOA
because of financial difficulties are likely to earn 5.1% to 5.3% lower wages compared against

all male participants who took a first-time or second-time college LOA for any other reason.
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Against expectations, college LOA due to financial burden has no statistically negative impact
on monthly income for females.

Surprisingly, the matching estimate that considers survey weights indicates that female
participants who took a college LOA due to financial problems are more likely than no-LOA
participants to be hired as regular workers by 9%, as presented in Table 36 (see Appendix Table
E.1 for males). The positive impact on employment status may be driven by English skills. As
mentioned above, English skills are critical in Korea’s employment market. Unlike prior
studies—which indicate that financial burden has a negative impact on students’ educational
outcomes, such as lower completion rates and academic grades—the current data show that those
taking a college LOA due to financial burden score 25 points higher on English tests than no-
LOA students, but it is impossible to calculate the impact of higher English test scores on

employment status.

Female students who took an LOA for financial reasons have the most months in student
employment. Student employment could be increased, as results of student’s time allocation
between term-time working and consumption under financial difficulties (Keane & Wolpin,
2001). Because of data limitations, it not clear what specific activities female students who took
a college LOA because of financial burden did during their LOAS, but those activities may be
influential on regular worker status, as work experience is valuable in developing skills or
building career paths. Scott-Clayton (2012) mentioned valuable returns to work experience as an
explanation to the significant expansion in student employment in the United States. The returns

to work experience may vary by degree of financial burden.™ The different degree of financial

0Tt is possible that survey participants who selected “financial burden” as their motive for taking a college LOA experienced
different levels of financial constraint. Scott-Clayton (2012, p. 191) clarified four types of credit constraints faced by
undergraduates; students with “strict constraints” cannot borrow enough to finance their tuition and nondiscretionary living
expenses, whereas students with no borrowing constraints can fully pay for schooling and smoothing consumption.
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burden may affect one’s ability or circumstance to manage their LOA. For instance, some
students who face short-term financial constraints can participate in work-based learning or
reinforce relevant market skills, whereas others are forced to work in jobs that have no relation to
their future careers in order to finance their tuition and other expenses. Hence, differing levels of

financial problems may be one possible explanation for the higher English skills among this

group.

Though the financial burden motive for a college LOA had some positive effects for
females, it had a negative effect on monthly earnings for males (a nearly 5% decrease). Given the
high dependence on private expenditures for education and tuition rise over the past 10 years in
South Korea, income gaps across family SES would be increased through a college leave of
absence without efficient funding policies that are directly beneficial to students from low SES
families. Students from affluent families are more likely to have additional ways to acquire
human capital or signal their ability with family-based resources during a college leave, so that
they could have better private return to education in terms of earnings and employment status.
Meanwhile, students with low SES will not only be faced with high barriers to persistence in
college, they will also have a limited access to good jobs and income due to insufficient family
resources to engage in an LOA for job preparation purposes. Comparing the effects of a college
leave on labor market outcomes between employment preparation and financial problems
motives shows that an expansion of a college LOAs would result in greater inequality of
opportunity to additional education and training that enables better labor market returns and

would even increase the gap between rich and poor students in South Korea.
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8.2.3. Occupation Quality Outcomes

The results for occupation quality outcomes and time-to-degree are represented in Table
37 to Table 40. The findings from Table 37 and Table 38 suggest that a college LOA to build
skills and/or competencies for future career intention may not be a valuable investment in
improving occupation quality when college students enter labor market. Overall, extracurricular
activities and investment during a college leave period have no effects on job/task satisfaction
and appears to decrease the likelihood of having a related major and job by 10% for females. For
financial burden motive, I find negative impacts on all occupation quality outcomes for both
males and females (see Table 39 and Table 40). College graduates who take a college leave of
absence due to financial problems are considerably less likely to be satisfied with their job and
task and matched between college major and work in the labor market than college LOA
participants with other reasons (for males) and college LOA non-participants (for females). In
addition to significant negative impacts, the delayed months to finish a degree due to financial
burden motive is as long as compulsory military service (25 months). This suggests that financial
difficulties motive for a college leave of absence would be substantial barrier to success in the
labor market, by resulting in not only negative labor market and job quality outcomes, but also

inducing longer transition periods from college to the labor market.

8.2.4. Subgroup analysis

Is there a heterogeneous pattern in the estimated college leave effects based on parental
income subgroups? The sample is divided into two subgroups by parental income (high and
low). The high parental income group consists of those with an ordinal variable, parental income

higher than 5, whereas college students with less than a 5 ordinal category for parental income
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are defined as being in a low parental income group.™ Given that there is high reliance on parents
for educational costs and private spending in South Korea (see Section 2.2), parental economic
capacity does play an important role in determining the total educational investment for
individuals beyond compulsory schooling. The influence of parental financial ability for
education investment continues to affect higher education outcomes in South Korea through
LOA:s. In other words, students from wealthy and educated parents are considerably more likely
to take a college leave of absence to build strong resumes for their future career goals, whereas
students who have only a financial burden motive for college leave participation will come much
more often from low-SES students (see Tables 14 and 15). The finding from this subgroup
analysis suggests that a college leave of absence can be a potential path for the intergenerational
transmission of labor market success in South Korea (in terms of earnings and employment

status).

The results for the subgroups across the models are presented in Appendix Table E.2 -

E.7. Indeed, the estimated positive effects of a college leave on labor market outcomes for low
parental income students are much larger than those for the high parental income group for
females, regardless of motivation (Model 2 and Model 5). Further, male students with high
parental income who took two college leaves showed a larger impact than did those male
students from the low parental income group (Model 1). The larger impact of the high parental
income group may be driven by the significant negative causal effect of a college leave of
absence due to the financial burden for low parental income participants as shown in Appendix

Table E.6 (a 6.8% decrease in monthly income). The larger negative impacts of the financial

"1 parental income is an ordinal variable that indicates monthly housing income at the time a student entered college: (1) Zero
income, (2) Less than $1,000, (3) $1,000-$2,000, (4) 2,000-$3000, (5) $3,000-$4,000, (6) $4,000-$5,000, (7) $5,000-$7,000,
(8) $7,000-$10,000, (9) More than $10,000.

151



problem motive for an LOA on earnings in the low parental income group implies that there are
disadvantages due to a family’s wealth transfer to the substantial disparities in the motivations
for any college leave, the college experience, and even a student’s success in the labor market, as

measured by monthly earnings.

The high performing academic curricula at higher education institutions without even
reflecting the needs of industries in South Korea has forced an increase in the proportion of
college LOAs aimed at acquiring and reinforcing the requirements of the labor market. Although
Korean females have a high level of education attainment, the continued high barrier to
participation in labor market for females in South Korea despite a high levels of education also
accounts for the high rate of college LOASs for female college students for career preparation.
Despite these substantial rates of college leaves, government policy aimed at developing and
implementing workplace-based training and more market-relevant curricula via quality
education’ in college has not yet met this need. It is currently filled by the private sector,

particularly parents, implying a further high financial burden for parents.

The results shown in Appendix Tables E.4 and E.5 indicate that the effects of a college
leave of absence for preparation employment are more rewarding for the low parental income
group for both earning and employment status, especially for females. However, the choice to
develop marketable skills through a college leave of absence is partially tied to parental financial
capacity (see Tables 14 and 15). Therefore, college students from low SES families have more
limited opportunities for a leave with employment preparation motive even if they recognize its

necessity. The higher heterogeneous treatment effects of a college leave with employment

72 The words ‘workplace-based training” and ‘more market-relevant curricular’ are cited from OECD (2015, p. 50).
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preparation as the motive for students from lower parental income families may not imply that it
is possible for those individual to move up socially as a consequence of success in the labor
market (i.e., higher earnings and more stable employment) because there is an intergenerational
aspect in terms of opportunity for such extra investment through a college leave of absence. The
high dependence of education on parents and the monetary costs for employment preparation
while taking a college leave also emphasizes the intergenerational channel of those leaves. That
is, there is strong link between family SES (parent’s education and incomes) and access to extra
career-related activities through a college leave of absence, thereby limiting higher returns for
those students with low family incomes. This finding may suggest the need for a new channel to
address the widening income gap between rich and poor students through an increased
proportion of college LOA, particularly when the motivation for the rich is employment

preparation.

Heterogeneous effects were also examined for academic ability, as measured by high
school types™ as a way to check whether extra preparation for a future career works as a valid
signal of a graduate’s productivity. Considering the fact that the high school completion rate in
2010 was approximately 95% in South Korea, a Korean GED holder could be interpreted as a
proxy for low academic ability. In general, students who graduate from a vocational high school
are regarded as having been unable to enter the academic track (i.e., regular high school, foreign

language high school, and science high school; OECD, 2015).

Students with higher academic ability would be rewarded by a college leave of absence

with an employment preparation motive since it is easier for them to intern, get certifications or

3 (1) Korean GED holders and vocational high school graduates are the low academic ability group. (2) regular high school,
foreign language high school, and science high school graduates are the high academic ability group.
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licenses, and achieve high English test scores, the typical activities for employment preparation
(thus inducing lower costs). However, their better performance may be due to greater innate
ability. As presented in Figure 14, low ability students with an affluent family may have more
opportunities to build a stronger resume, and they can signal their abilities better due to a variety
of extra-curricular activities and greater parental economic support. The estimates presented in
Appendices E.8 and E.9 indicate a higher return from college leave with a job preparation motive
for those graduates with high academic ability. Compared to Figure 14, there is a positive
correlation between academic ability and labor market outcomes among graduates who took a
college leave of absence with an employment preparation motive for both males and females. It
suggests that the extra investment of taking a college leave beyond formal college schooling
conveys information about student ability. However, the heterogeneous effects by academic
ability would more precise if there were more available variables to measure student unobserved
ability, such as college GPA (pre-treatment), college scholastic ability test scores, and high

school performance.

8.2.5. Robustness Check

Contrary to Black and Smith (2004), | find a substantial overlap across the propensity
score distribution for all model specifications, as illustrated in Figure 18 to Figure 19 (and
Appendix Figure E.1). Overall, the propensity score distribution between treatment and control
groups are overall symmetric. Indeed, there is no significant gap in value of mean propensity
score between treated and comparison groups across different model specifications: Model 3 (.47
vs. .39), Model 4 (.65 vs. .40), Model 5 (.15 vs. .08), and Model 6 (.29 vs. .15). However, | test
whether impact of a college LOA to prepare for employment or because of financial burden is

robust in the thick support region, in terms of there being a substantial number of observations in
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both treatment and comparison groups.™ The results are provided in Appendix Table E.10 to
E.13. Overall, the pattern of findings is similar to the main results, but effects are stronger for all
model specifications, with the exception of the matching estimator with survey weights for
Model 5, which appears statistically insignificant.

Similar to section 7.3.4, alternative PSM algorithms are utilized for Model 3 to Model 6.
The statistical significance levels are no difference in overall (see Appendix Table E.14 to Table
E.17), but magnitudes of leave of a college leave of absence impacts are stronger in difference in
means derived from radius caliper of 0.2. Although overall impacts of a college leave of absence
on labor market outcomes across PSM specifications are similar to main results, one difference is
found. Male college graduates who took a second times college leave due to financial burden
receive income penalty with 5 to 6 % against those who had an experience in leave of absence
with other reasons (see Appendix Table E. 16).

Using the same rationale as section 7.3.4, work experience during college, measured by
total periods of student employment (in months), is controlled for in Model 3 to Model 6. The
results are provided in Appendix Table E.18. Interestingly, controlling for work experience
reduces positive returns to a college LOA due to employment preparation for women to 11.7%
(3% lower than before controlling for work experience), whereas impact size for employment
status is increased by approximately 1% when controlling for work experience. These estimates
suggest that a longer period of student employment while enrolled in college might be beneficial
for students and that this positive student employment wage return is reflected in larger wage
returns of a college LOA with preparation for employment motive. However, it is impossible to

determine the type of jobs students worked in during college. Student employment can

7 For Model 5 and Model 6, the definitions for thick support are difference from other model specifications due to different
density and ranges of p scores.
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theoretically result in positive effects for labor market outcomes, particularly when employment
IS matched to an individual’s skills, aptitude, and college major, because it allows for the
possibility of producing higher earnings based on the human capital investment theory (Becker,
1962). Moreover, student employment itself may play a critical role in helping students to signal
their unobservable ability. Namely, knowledge or skills acquired by work experience becomes
crystallized in ability, which is also beneficial for signaling strong characteristics in terms of
organizational talent and social skills.

Male college graduates who took a second college LOA because of financial difficulties
earned 5.5% less in monthly income. The negative effect of a college LOA due to financial
burden appears to be statistically negative in PMS estimate after controlling for periods of work
experience while enrolled a college. This finding suggests that types of jobs students work in are
not labor market oriented and may even impede increased human capital or better signaling of
productivity, thus inducing negative labor market payoffs after graduation.

8.2.6. Sensitivity to unobservable selection

The bounding approach (Oster, 2014), which allows me to assess influence from hidden
bias in selecting into a college leave absence, is implemented for sensitivity analysis. As in
Chapter 7, | assume R,,,4, = 1.25R (R denotes R-squared with inclusion of observable control
variables) and 3 = 0 (a treatment effect of zero), that is, a null hypothesis. The values of &
(coefficient of proportionality) for Model 3, Model 4, and Model 6 are presented in Appendix
Table E.19. The values of § for male and female adjusted models are 5.4 and 5.1, respectively. In
other words, selection on unobserved has to be 5.4 times stronger (for males) and 5.1 times
stronger (for females) than selection on observed to invalidate the estimated effects on monthly

earnings. Based on these coefficients of proportionality, | can conclude that the relationship
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between a college LOA and monthly earnings (and employment status) for Model 3, Model 4,
and Model 6 is unlikely to be driven purely by the unobserved heterogeneity. However, selection
based on unobservable characteristics does matter for college LOASs that is motivated by
financial burden (Model 5).7 The coefficients for controlled regression are more negative,

suggesting that an unobservable bias on earning outcome should be positive.

75 Observable covariates that | consider may only capture a small part of all the relevant unobservable characteristics on
selection.
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Figure 18: Balance check of PSM Model 3

Male

College LOA due to preparation for employment (second time) vs. Other reasons
(Treatment: College LOA due to preparation for employment)

Common Support
<
m — __ b —
N B | 1 H—
o J
o - | e |
0 2 A4 .6 8
Pr(PELOA)
‘I:I Density [ ] Density‘
Standardized % Bias
Across Covariates X .
> 4 [ ]
1R [ ]
X | [ 2
X! ®
X1 [ ]
X L ]
X [ g
x| [ ]
|-
X0
X®
o X
® X
[ ] X
{ ] X
L J X
[ ) X!
[ 2 X
[ ] RS
o X
{ J X
L J X
° X
[ ] X
[ ] x|
: o ® Unmatched
d x| x Matched
-40 -20 0 20 40
Standardized % bias across covariates

Notes. Plot histograms for the propensity scores between treated subjects and controls is a pre-match comparison. In
the top panel (showing density distribution of propensity score), blue represents college graduates who had a first-
time or second-time college LOA for any other reason (PELOA = 0); red represents those taking a second-time
college LOA to prepare for employment (PELOA = 1). The variables used in the matching procedure are described
in Table 18. The interactions or squared terms of variables in Table 18 are added into the test balance since it is
important to examine balance on all covariates initially designed as confounders, even those that are not in the final
estimation model.
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Figure 19: Balance check of PSM Model 4

Female

College LOA due to preparation for employment vs. No LOA
(Treatment: College LOA due to preparation for employment)
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Notes. Plot histograms for the propensity scores between treated subjects and controls is a pre-match comparison. In
the top panel (showing density distribution of propensity score), blue represents no-college LOA participants
(PELOA = 0); red represents participants who took a college LOA due to preparation for employment (PELOA = 1).
The variables used in the matching procedure are described in Table 18. The interactions or squared terms of
variables in Table 18 are added into the test balance since it is important to examine balance on all covariates
initially designed as confounders, even those that are not in the final estimation model.
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Table 30: Impact of college leave of absence on monthly income, preparation for
employment (males)

Model 3

College LOA due to Preparation for employment (second time) vs. Other

LOA reasons

No Survey Weights Adjustment Survey Weights

OLS pPSM? PSM?2 OLS psm3

Labor Market Outcomes

) 0.172%** 0.172%** 0.174*** 0.173*** 0.151***
Log (monthly income)

[0.014] [0.023] [0.020] [0.014] [0.020]
R-squared 0.104 - 0.094 0.104 0.021
Sample Size 4,850 3,216 3,217 4,850 3,217
Population Size - - - 103034.74 66212.076
Covariates Yes No Yes Yes No

Notes. PSM columns present estimates obtained using Nearest Neighbor Matching with common support (with replacement) by
using psmatch2 command in Stata. Standard errors are reported in parentheses. PSM*! Difference-in-means; PSM? Regression-
adjusted matched estimate (robust Std. Err.). Observations are weighted by survey weight (wet) in order to create a nationally
representative sample for OLS regression. The combined weight (product of propensity score and survey sampling weights) is
used for PSM3 in order to incorporate survey weights with propensity score methods. The analysis is based on the available data,
and omits the missing values. The covariates in Table 18 and interactions or squared terms of covariates were used for these
analyses. The sample size for PSM is the number of matched treated and control.

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 31: Impact of college leave of absence on employment type, preparation for
employment (males)

Model 3

College LOA due to Preparation for employment (second time) vs.
Other LOA reasons

No Survey Weights Adjustment Survey Weights

Probit psMm?! PSM? Probit PSM3
Labor Market Outcomes
Employment Type 0.114%** 0.082*** 0.081*%**  (0.113*** 0.079***
(Regular vs. non-regular workers)  [0.013] [0.020] [0.020] [0.013] [0.018]
R-squared 0.064 - 0.036 0.065 0.007
Sample Size 4,886 3,237 3,237 4,886 3,237
Population Size - - 103821.22  66669.205
Covariates Yes No Yes Yes No

Notes. Marginal effects: The slope of the probability curve relating x to Pr (y = 1| x), holding all other variables constant. The
table represents marginal effect in probit regression, which implies the predicted probability of being a regular worker (=1) for
male graduates who took a second college LOA due to employment preparation at all other variables in the model at their means
for continuous variables, and the difference between 0 and 1 for dichotomous variables.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table 32: Impact of college leave of absence on monthly income, preparation for
employment (females)

Model 4

College LOA due to Preparation for employment vs. No LOA

No Survey Weights Adjustment Survey Weights

oLS PSM1 PSM? oLS PSM3

Labor Market Outcomes

. 0.124*** 0.143*** 0.143*** 0.121*** 0.148***
Log (monthly income)

[0.019] [0.031] [0.027] [0.019] [0.029]
R-squared 0.121 - 0.135 0.136 0.020
Sample Size 3,388 2,451 2,451 3,388 2,451
Population Size - - - 83650.957 74909.655
Covariates Yes No Yes Yes No

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 33: Impact of college leave of absence on employment type, preparation for
employment (females)

Model 4

College LOA due to Preparation for employment vs. No LOA

No Survey Weights Adjustment Survey Weights

Probit PSM? PSM? Probit PSM3
Labor Market Outcomes
Employment Type 0.086***  0.113***  0.113***  (0.092*** 0.099***
(Regular vs. non-regular workers)  [0.019] [0.030] [0.029] [0.020] [0.029]
R-squared 0.067 - 0.062 0.067 0.009
Sample Size 3,401 2,461 2,461 3,401 2,461
Population Size - - - 83977.458  75256.353
Covariates Yes No Yes Yes No

Notes. Marginal effects: The slope of the probability curve relating x to Pr (y = 1| x), holding all other variables constant. The
table represents marginal effect in probit regression, which implies the predicted probability of being a regular worker (=1) for
female graduates who took college LOA due to employment preparation at all other variables in the model at their means for
continuous variables, and the difference between 0 and 1 for dichotomous variables.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table 34: Impact of college leave of absence on monthly income, financial burden (males)

Model 5

College LOA due to financial burden (second time) vs. Other LOA reasons

No Survey Weights Adjustment Survey Weights

OLS PSM? PSM? OLS PSM3
Labor Market Outcomes
L v i -0.051** -0.047 -0.053 -0.053** -0.053

og (monthly income) [0.024] [0.036] [0.034] [0.024] [0.039]

R-squared 0.076 - 0.080 0.076 0.001
Sample Size 4,945 811 814 4,945 814
Population Size - - - 105098.57 11184.084
Covariates Yes No Yes Yes No

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively

Table 35: Impact of college leave of absence on monthly income, financial burden (females)

Model 6

College LOA due to financial burden vs. No LOA

No Survey Weights Adjustment Survey Weights

OLS pPSM1 PSM? OLS PSM3
Labor Market Outcomes
L v i 0.003 0.055 0.049 0.011 0.055

og (monthly income) [0.030] [0.053] [0.051] [0.033] [0.067]

R-squared 0.162 - 0.121 0.183 0.002
Sample Size 1,870 569 569 1,870 569
Population Size - - - 46351.357 11248.284
Covariates Yes No Yes Yes No

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table 36: Impact of college leave of absence on employment type, financial burden
(females)

Model 6

College LOA due to financial burden vs. No LOA

No Survey Weights Adjustment Survey Weights

Probit PSM? PSM? Probit PSM3
Labor Market Outcomes
Employment Status 0.058* 0.059 0.058 0.058* 0.091*
(Regular vs. non-regular workers)  [0.032] [0.047] [0.045] [0.034] [0.054]
R-squared 0.092 - 0.081 0.082 0.006
Sample Size 1,879 576 576 1,879 576
Population Size - - - 46575.915  11395.209
Covariates Yes No Yes Yes No

Note. Marginal effects: The slope of the probability curve relating x to Pr (y = 1| x), holding all other variables constant. The
table represents marginal effect in probit regression, which implies the predicted probability of being a regular worker (=1) for
female graduates who took a college LOA due to financial burden at all other variables in the model at their means for continuous
variables, and the difference between 0 and 1 for dichotomous variables.

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 37: Impact of college leave of absence on additional outcomes (males, model 3)
Model 3

College LOA due to Preparation for employment (second time) vs.
Other LOA reasons

Job Task Match between  Time-to-
Satisfaction Satisfaction Major and Job  Degree
No Survey Weights Adjustment
Probit (OLS) 0.026* 0.012 -0.005 8.637***
[0.014] [0.014] [0.015] [0.384]
Difference in Means 0.016 0.019 0.003 8.669***
[0.022] [0.022] [0.022] [0.653]
Survey Weights
Regression-Adjusted 0.022 0.005 0.027 8.041***
Matched Estimate [0.020] [0.020] [0.020] [0.604]

Notes. The survey question for task satifaction was “Are you satisfied with your task?” Responses of “completely
satisfied” and “satisfied” were assigned 1 and “dissatisfied” responses were assigned 0. The same assignment holds
for job satisfaction variables. For mismatch between college major and field of occupation, responses of “completely
matched” and “somewhat matched” were assigned 1 and “completely mismatched” responses were assigned 0).

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table 38: Impact of college leave of absence on additional outcomes (females, model 4)

Model 4

College LOA due to Preparation for employment vs. No LOA

Job Task Match between Time-to -
Satisfaction Satisfaction Majorand Job  Degree
No Survey Weights Adjustment
Probit (OLS) -0.012 -0.030 -0.106*** 16.623***
[0.020] [0.020] [0.020] [0.286]
Difference in Means 0.009 -0.016 -0.013 17.664***
[0.031] [0.030] [0.031] [0.349]
Survey Weights
Regression-Adjusted 0.027 0.006 -0.032 17.146***
Matched Estimate [0.030] [0.030] [0.030] [0.394]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table 39: Impact of college leave of absence on additional outcomes (males, model 5)

Model 5

College LOA due to financial burden (second time)

vs. Other LOA reasons

Job Task Match between  Time-to -
Satisfaction Satisfaction Major and Job  Degree
No Survey Weights Adjustment
Probit (OLS) -0.105*** -0.077*** -0.055** 7.340%**
[0.024] [0.024] [0.025] [0.670]
Difference in Means -0.127*** -0.090** -0.050 7.604***
[0.036] [0.036] [0.036] [0.992]
Survey Weights
Regression-Adjusted -0.115*** -0.069* -0.041 7.305***
Matched Estimate [0.042] [0.042] [0.043] [1.088]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table 40: Impact of college leave of absence on additional outcomes (females, model 6)

Model 6

College LOA due to financial burden vs. No LOA

Job Task Match between Time-to -
Satisfaction Satisfaction Majorand Job  Degree
No Survey Weights Adjustment
Probit (OLS) -0.068** -0.057* -0.103*** 19.734***
[0.032] [0.032] [0.032] [0.441]
Difference in Means -0.035 -0.023 -0.106** 20.233***
[0.046] [0.046] [0.046] [0.717]
Survey Weights
Regression-Adjusted -0.064 -0.043 -0.068 21.129***
Matched Estimate [0.056] [0.055] [0.056] [0.891]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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CHAPTER 9. CONCLUSION

The high rates of college leaves of absence (LOAS) in South Korea has received
significant attention and often seen as having a negative impact on higher education without any
rigorous analysis of why college students take college LOAs and how their temporary departure
decision may influence labor market outcomes. The fundamental problem of endogeneity with a
college leave of absence should be controlled properly to estimate reliable estimation, because
the leave of absence decision may be related to a variety of characteristics (i.e., individual,
family, and institutional). The propensity score matching (PSM) method is thus utilized for the
sake of ensuring similarity in the distribution of baseline characteristics between treated and
untreated subjects. Thus, it is possible to mitigate selection bias and properly measure the
impacts of a college leave of absence. This chapter offers a short summary of these key findings,

limitations of the study, policy recommendations, and potential areas for future research.

9.1. Review of the key findings

The selection for college leave of absence participation reveals that temporary college
departure is closely associated with individual and institutional characteristics, such as college
majors, college choice motivation, field of study choice motivation, institution types, and
parental income. An occupational specific major, such as medicine, reduces the probability of
taking a college leave of absence by 41% and 24% for males and females, respectively, whereas
more general skills provided (e.g., social science) in the major increase the likelihood of
selecting a college leave. This propensity for the highest prevalence rate of general skills major
in college leaves is apparent for the employment preparation motive (31% and 22% increase for

males and females, respectively). The results of the college LOA selection model also show that
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parental financial capability affects a college leave decision as motivated by preparation for
employment and financial burden, especially for females, with higher parental incomes inducing
a higher probability of the career preparation motive for college leave (35% increase) and the
opposite relationship for the financial problem motive (26% decrease). College students who
chose college based on their interests are less likely to take temporary departure (3% and 9%
decrease for males and females, respectively), and it is a particularly larger negative for
preparation employment motivation (10% decrease). Such findings imply that strong self-
motivation for selecting a college in reference to personal interests rather than external factors
(e.g., SAT scores, parents’ suggestion, low tuition, and college reputation) is one of the
important determinants for continuing college schooling. It is interesting to note also that
choosing a field of study on the basis of interest and aptitude indicates a positive likelihood of
taking a college leave for females by nearly 5%. As such, the match between major and interest
in college does not necessarily produce a lower likelihood of a college leave. This finding
indicates that female college students face a high burden in preparing relevant skills for the labor
market by themselves, which prevents them from continuing college schooling, regardless of
fitness aptitude, given high performing academic curricula at higher education institutions, but

without reflecting the needs of industries and the low female employment rate in South Korea.

This paper explores the statistically significant impacts of a college leave of absence on
labor market outcomes, job quality outcomes, and time-to degree. The monthly earnings for
college leave of absence participants (two-times for males and one-time for females) rose by
17% and 10%, respectively for both groups. Particularly it shows there are large impacts for
preparation employment motivation (nearly 15% for females). The likelihood of being hired as a

regular worker increases if college students take a leave of absence, with an 8-10% increase
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range. It also shows a large impact on time-to-degree across the model (i.e., college leave

motivations), being 16-17 months longer on average.

The significant positive contribution of a college leave on labor market outcomes is much
larger in its magnitude for employment preparation motivation. However, this positive impact on
labor market outcomes does not carry over into positive effects on job quality outcomes, such as
job/task satisfaction and relationship between job and major. As expected, extra investments
along with college schooling increase monthly earnings and the probability of being hired as a
regular worker by enhancing observable factors such as work experience, English scores, and

acquired licenses.

Given the popularity of higher education in South Korea, holding a college diploma does
not act as an effective signal of a college graduate’s potential productivity (i.e., the value of a
college education has been decreasing), thus it has become necessary to find observable and
representative ways of signaling one’s unobserved ability beyond college. Although differences
in college ranking (i.e., prestige of the university vs. a non-prestigious university) do exist, a high
completion rate in higher education may indicate homogeneity in terms of years of schooling,

knowledge, and skills for the college graduates in South Korea.

The decision of temporary departure motivated by investing in experience and training
out of college in South Korea may also serve as a screening device, or additional human capital
accumulation device, or both. Although higher returns from a college leave with employment
preparation as the reason for higher academic ability students do properly suggest career-relevant
investment signal information about a graduate’s ability beyond college, it is impossible to

differentiate the relative contributions of signaling and human capital, given the current limited
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availability of related data. In other words, additional activities or performance beyond college
that needs extra dedication and effort, such as a higher English test scores, obtaining a license,
and valuable work experience, may be predictive in sorting an individual’s abilities (i.e.,
signaling) and that person’s acquired skills and knowledge (i.e., human capital). For female
graduates, positive signaling of additional investment acquired by college leave periods may be
more effective because employers will perceive those extra investments as the female’s

commitment to having a career (Livanos & Nunez, 2012).

However, parental financial ability can distort the signal for those additional investments
as shown in Figure 14 in that extra investment outside of college requires a certain level of
monetary support. Although the higher heterogeneous treatment effects of a college leave with
an employment preparation motive for students from lower parental income do exist, this higher
benefit for students with low family SES is more limited. Considering that the high dependence
of education on parents and the monetary costs for employment preparation while taking a
college leave, there is a strong link between family SES (parent’s education and income) and
access to extra career-related activities through a college leave of absence. That leave of absence

indeed provides unequal opportunity to students from families with a low parental income.

The close relationship between parental wealth and the availability of extra investment in
experience and on-the-job training may play a significant role in children’s success, as measured
by labor market outcomes. It means that a college leave could become a new channel in the
intergenerational transmission of earnings and even social inequality. In the United States,
students from high SES are far more likely to earn higher levels of schooling as an additional
investment (e.g., a graduate program) with the commonality of a bachelor’s degree (Mullen,

2010). The barriers for poor students have increased in the form of college leaving in the higher
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educational system in South Korea, thereby inducing a greater inequality of opportunity. Indeed,
the increasing proportion of college leaves, particularly when the motivation is employment
preparation for the rich leads to wider income gap between rich and poor students. Thus social

mobility through the expansion of education may not occur.

As shown in Appendix B.1, human capital investment (i.e., college schooling) is affected
by wealth and tuition costs, and credit constraints. Due to financial burdens (low wealth, low
tuition cost, and high credit constraint), college students often take college leave. The estimated
negative coefficient for matching are not statistically significant, suggesting that there is no
evidence of a college leave effect to financial burden (i.e., negative monthly earnings). However,
a college leave motivated by financial problems decreases job quality, as measured by job/ task
satisfaction and relatedness between job and a major. There is, for instance, less likely to be a

match between work and a field of study (nearly a 11% decrease).

Surprisingly, there is a large positive impact on female employment status even the
financial burden motive (9% increase). Given that a college leave due to financial difficulties
acquires the skills and experience needed to advance in future employment, as measured by
English test scores and much longer student work experience, this effect could derive from
additional human capital, positive signaling, or both even if it is induced over a longer time-to-

degree (nearly 20 months longer).

Although it is hard to distinguish the contribution between human capital accumulation
and signaling with limited data availability, the evidence for employment status outcome
suggests that a college leave decision plays a crucial role in reducing temporary jobs in Korea,

particularly for females. One of the structural challenges in the Korea labor market is “labor
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market dualism” between regular and non-regular employees, which ranks as one of highest
among OECD countries.” Despite Korean females holding a high level of schooling, low Korean
female labor force participation and their high share of non-regular workers have generated the
highest ranking in the gender wage gap over the past 10 years (OECD, 2014b, 2015).
Accordingly, either human capital gains or the singling value obtained by a college leave in and
of itself may contribute to improving Korean labor market performance, particularly as more

females could participate in the labor market with stable employment status and higher earnings.

9.2. Limitations of the study

The remarkable rate of college leaves of absence in South Korea is perceived as a
problem in the Korean higher education system, because it generates additional social costs (e.g.,
late entry into the labor market, late marriage, and low childbirth rates). Despite the importance
of the college leave of absence phenomenon for many educational policymakers, research on
college LOAs is still relatively nascent and has failed to mitigate the threat of selection bias that
is correlated with temporary departure assignment and its outcomes. This paper investigates the
effects of college leaving by considering the potential for unobservable differences in both
treated and untreated individuals using a propensity score matching design. Although it is
impossible to eliminate unobserved bias completely, there is still concern for endogeneity of
college leaving in that unobservable factors may reflected on college leave participation, thereby
biasing the results. For instance, individuals with high motivation and intelligence are more
likely to advance in a career during a college leave period, thus, there are positive earnings

(employment status) effects of a college leave with an employment preparation reason is not

6 Korea has a 22% rate for temporary workers in 2012, which is 9% higher than the OECD average (OECD, 2014a).
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necessarily because of temporary departure. In contrast to previous studies on causal effect of a
college leave on labor market outcomes, the current study shows evidence that treatment effects
for the existence of potential unobserved confounders related to both treatment assignment and
outcome are not sensitive by conducting bounding robustness approach (Oster, 2014). However,
potential selection bias on the unobservaable factors for financial burden motive may be more
sensitive for interpreting any causal relationship. In terms of data availability, potential important
factors that are known to be related to the treatment assignment and the outcomes in the
propensity score model are included and allowed to migrate hidden bias and estimate causal
effect with a well-balanced sample that may mimic randomized experiments for dealing with this
concern (Austin, 2011a; Scott-Clayton & Minaya, 2014). It could be possible to estimate more
reliable treatment effects for such motives if the 2011 GOMS data included information on

college entrance examination scores or college rankings as proxies for individual ability.

Second, it is a challenge to interpret the treatment effect for the financial problem motive
properly. Responses to all questions were subjective and there was no question regarding
activities that students with a financial problem maotive for a college leave devote their time to
pursuing. There may also be a concern that a wrong response (i.e., students from affluent
answered the financial burden reason for a college leave), but it was minimal since the rate for
wrong answers was relatively low (20% on average for both groups) and would be much lower
when we considered change in family economic status between college entry and timing a
college leave of absence.” For instance, the positive effect of the financial burden motive for a
college leave on employment status may be driven by different levels of financial burden that

students face that allows students to dedicate activities toward gaining skills virtue during a

7 parental income is measured at the time a student actually entered college.
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college period. Although students reported financial problems as their motivation for taking a
college leave, their experiences during a temporary departure could be diverse and might or
might not involve their acquiring skills and knowledge that correlate with employment status
positively according to their degrees of financial burden. Thus, information on what kinds of

activities students exactly did enabled the interpretation of the findings for Model 5 and Model 6

properly.

A final limitation is that it is rare to calculate relative contributions between signaling and
human capital for increased labor market and occupation quality outcomes without pre-treatment
and post treatment variables that can compare those human capital gains or losses. If temporary
departure increases with the amount of human capital, academic outcomes such as college GPA
benefited after treatment status that is also rewarded in the labor market. Otherwise, it serves
primarily as a signal when there are no human capital differences, implying ‘rent-seeking’
behavior. The relative contribution between signaling and human capital for the effects of a
college leave by motivation would be useful to see whether a temporary departure decision is
efficient for students in terms of private gains and losses and also provide further insight into

personal resources and their allocation (time, schooling, and extra investment).

9.3. Policy Recommendations

The findings presented in this dissertation suggest certain important policy
recommendations. First of all, curriculum at the university level should reflect industry demands.
Although there are vocational education and training institutes in South Korea that do teach labor
market relevant skills and knowledge, academic studies are overemphasized at the university
level (OECD, 2015). College students, particularly those with non-occupation specific majors,

face challenges to their investment in skills accumulation and a lack of personal training for
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building a career in programs and extra-curricular activities that enhance their productivity for
future job placement in the current higher education structure. English skills, for instance, play a
sizeable role in the Korean labor market and are often a requirement for even submitting job
applications. This makes most Korean college students invest their time, effort, and resources to
getting the highest English test scores (Park, 2009). Part of this mismatch may be due to
controversy over the main purpose of higher education. While elite institutions are more likely to
pursue intellectual and leadership training, lower status institutions such as 2-year vocational
colleges emphasize actual skills required by the labor market (Mullen, 2010). However, the fact
that the majority of college students take a college LOA in order to acquire technical skills and
knowledge is a sign that the elite tier of higher education that emphasizes academic training may
no longer serve a powerful signal of future success in South Korea. In other words, holding a
postsecondary degree does not guarantee wages, and universities should implement a high
quality curriculum that teaches occupational and firm specific skills that are demanded by the
labor market. Although a college leave of absence does have beneficial labor market outcomes,
encouraging students to build labor market relevant skills and training through a college LOA

will only exacerbate financial inequalities.

Second, effective financial aid policy system reform is needed that is aimed at reducing
the short-term borrowing constraints for college expenses for students from disadvantaged
backgrounds (Carneiro & Heckman, 2002). In the context of high tuition costs, low public
expenditure for higher education, high private spending on education, and an unsystematic
financial aid policy, the financial burden on households for education in South Korea has been

rising over past years to the point where it ranks highest among OECD countries (see Section
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2.1).7 In other words, low public subsidy and too high a dependence on private expenditures for
higher education without effective financial aid policy implies that the level of parental income
may be an overly influential determinant for a child’s adult success in both direct and indirect
ways. Financial constraints may affect student behavior as a way of smoothing educational
consumption optimally (Lochner & Monge-Naranjo, 2011), and many students suffering from
economic constraints have decided to take an LOA in South Korea. This financial motive for a
college leave has negative impacts on occupation quality outcomes. The significant negative
effect on monthly earnings for the low parental income subgroup (a 7.7% decrease) also
demonstrates that policies targeting an increase in effective financial aid and system reform for
students from disadvantaged backgrounds during college enrollment may be necessary and

indeed beneficial.

Third, new policies designed to support financial assistant for extra education and job
training out of college can improve equality in terms of the opportunity for vocational education
and training, thereby contributing to reducing income inequality. Employment preparation
motives for a college leave accelerate as an intergenerational transmission of earning channel. As
the return to extra education and training once out of college still remains high, the popularity of
a college leave of absence has been increasing and households are burdened with massive costs.
The Ministry of Employment and Labor in South Korea has been implementing a ‘Young
Internship Program’ that unemployed young are eligible to participate in as an internship with
public or private enterprise for 6 to 10 months. The aim is to provide opportunities for work

experience and transitioning to regular employment status. Contrary to promoting youth

8 According to an OECD (2015) report, South Korea ranked highest in household expenditures for primary, secondary, and post-
secondary non-tertiary education in 2011.
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employment, youths often experience severe treatment, such as a small salary for working
passionately and even given heavy tasks like regular workers. To achieve equitable opportunity
in work-based learning and education, the Korean government needs to pursue structural
financial subsidies, particularly targeting low income students as the Federal Work Study

program does.™

Finally, policies targeting females to remove gender barriers in Korea’s labor market
participation can decrease the investment beyond college schooling and ease the financial burden
of getting extra education and training. Due to a serious “glass ceiling” and substantial gender
gap in pay in South Korea’s labor market, females are more likely to increase their heterogeneity
of skills accumulated during a college leave as a signal of their commitment to career and
productivity. In this severe discrimination against female applicants, the significant positive
impact of a college leave that is motivated by career preparation can encourage the tendency of
the employment preparation motive for a college leave, especially for females. Therefore, it is
necessary to eliminate prejudice regarding female skills and productivity by instituting policies

that impose a penalty on employers for discrimination toward female employees.

9.4. Discussion and Opportunities for Future Research

This study determined that college leave participation has a positive and significant
impact on earnings and degree of job security (i.e., for a regular worker). These findings indeed
contradict the common awareness of college LOAs. The employment preparation motive for
taking these leaves of absence is the particularly strong positive impacts. The research indicates

that the extra investment that these students make adds to their college schooling in terms of

™ The Federal Work Study (FWS) program that aims to improve college access and success for low- income students in the
United States has had a positive impact on low income student employment outcomes (Scott-Clayton & Minaya, 2014).
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gaining better jobs and having greater success after college. These positive outcomes are
measured by both their later earnings and the likelihood of becoming a regular worker.

This study also revealed that higher education in South Korea fails in delivering a smooth
transition from college into the job market when only undertaking formal college schooling. The
popularity of college leaves of absence for employment preparation will continue as long as
college students perceive there will be positive returns to their careers from the extra education
and training they gain during a college LOA even when taking these LOAS means it can take the
longer to achieve their degrees and also produce additional costs beyond those for formal college
schooling. It appears as well that that lack of any systematic financial support from the
government during these leaves of absence creates an extra financial burden for those students
with low family SES.

This study exposes a potential path for a greater intergenerational transmission of labor
market success in South Korea through the use of college leaves of absence as a valuable
additional educational tool. Given the high dependence of gaining an education for children that
currently rests on parents in South Korea and the monetary costs for employment preparation
when taking a college leave of absence, college leaves can also produce the substantial inequality
of extra investment. This circumstance emphasizes the importance of new and different policy
implementations that will allow college students equal access to this kind of additional
preparation for their positive future careers. A comparison of the impacts of college leaves for
employment preparation and their financial burden makes it clear that a gap in labor market
outcomes for students from low SES families is widened by taking a college leave of absence.
This research also found that a college LOA and its financial burdens can have significant

negative impacts on job quality outcomes (i.e., the level of job and task satisfaction and the
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relatedness of a college major and work in the labor market). The longer time-to-degree that
results also produces longer transition periods before students can enter the labor market and thus
higher social costs. These results indicate a widening of the gap between rich and poor students
in occupation quality as well.

To conclude, this study provides precise evidence on the returns of a college leave of
absence (LOA) based on two main motivations and using both econometric and economic
analyses. The study produces a better understanding of the actual incentives for students’ making
their college leave of absence decision, especially for those students who face different levels of
inputs across both individual and social levels (e.g., parental SES, financial resources, and a
gender glass ceiling). It would be intriguing to investigate how inputs at the institutional level
(i.e., institutional quality and curriculum) also affect a college student’s decision regarding a
college leave of absence for outcomes in later life. Future research can produce new and more
practical policy suggestions on this topic at the institutional level. Further, it is worth estimating
the effects of college leaves by controlling for labor market conditions, as measured by local
unemployment rates, as a next positive step in this research agenda. Doing so will provide a
better understanding of precisely how much the college leave of absence phenomenon in South

Korea is tied to both general economic conditions and the important social issue of family.
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Table A.1. The rate of college leaves of absence across institution type and location

Junior College University
Total Met/r:g;litan Pri/:(?;:ial Total Met;(\)i(;litan Pr(?&/:zgial
2000 34.3% 33.1% 35.0% 30.5% 29.3% 31.3%
2001 35.7% 34.6% 36.3% 30.7% 28.6% 32/1%
2002 37.2% 34.9% 38.5% 31.4% 29.5% 32.5%
2003 38.6% 35.0% 40.9% 30.6% 28.7% 31.9%
2004 38.5% 35.4% 40.6% 31.0% 29.2% 32.1%
2005 37.9% 36.4% 38.8% 32.0% 30.0% 33.3%
2006 35.5% 35.7% 35.4% 31.7% 29.8% 32.8%
2007 34.7% 36.2% 33.5% 31.3% 29.8% 32.3%

Source: Korean Educational Development Institute (2015).
Note. This table shows the rate of college LOAS across institution type and location from 2000 to 2008. The rate of
college LOA is defined as follows: (number of students taking college LOA /number of enrolled students) *100.
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Table A.2. Number of students per full-time faculty member by year

Year Junior College University
1980 25.8 24.1
1990 324 33.6
2000 51.2 31.8
2005 44.1 29.5
2006 44.5 28.6
2007 44.5 28.3
2008 41.6 27.7
2009 39.3 24.9
2010 39.4 27.0
2011 39.1 26.7
2012 37.7 25.7
2013 37.2 25.4
2014 37.1 25.2

Source: Korean Educational Development Institute (2014).
Note. The number of students per full-time faculty member is calculated as follows: Number of students /Total
number of faculty (president & dean + full-time faculty).
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Table A.3. Percent of professors with local or foreign doctorates by year

Junior College University
Year Local Foreign Local Foreign
2000 93.0% 7.0% 61.1% 38.9%
2005 93.4% 6.6% 62.0% 38.0%
2006 93.4% 6.6% 61.9% 38.1%
2007 93.2% 6.8% 61.1% 38.9%
2008 93.5% 6.5% 61.0% 39.0%
2009 93.3% 6.7% 60.6% 39.4%
2010 93.5% 6.5% 61.1% 38.9%
2011 93.5% 6.5% 60.6% 39.4%
2012 93.6% 6.4% 61.3% 38.7%
2013 93.9% 6.1% 61.2% 38.8%
2014 93.8% 6.2% 61.4% 38.6%

Source: Korean Educational Development Institute (2014).
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Appendix B.1. Proofs for theoretical framework

Proof 1. Human capital investment does not depend on wealth Z in the unconstrained model.

wiaf'[sU(a)] B

Let F (SY) = .

R=0 (1)

dasyv dF/0Z

dz ~  9F/asU

By implicit function theorem,

)

()  OF/dZ=0

ToU
iy y _ wiaf[s' @]
(i) 0F/dS” = o)

*£[SY (0]
o Sincew; > 0,a > 0, (wy + @) >0.

0 Also f () is positive, strictly increasing and concave, f'(-) >0 and f (+) <0.

~dF/35V< 0

Therefore, equation (2), dSUY/ dZ = 0, implying that human capital investment under the absence

of credit constraints is independent of wealth Z. m

Proof 2. Human capital investment is decreasing in foregone wages for each unit of human

capital investment (w,) in the unconstrained model.

asy _ 9F/ow, L .
awe = " 3v/050 (by implicit function theorem). (3)

(i)  9F/0wo =wyaf'[SY(a)] * (-1) (wo + )72
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o Sincew; > 0,a > 0, (wy + @) >0.

0 Also f () is positive, strictly increasing and concave, f'(+) > 0.
. dF/owy < 0

(ii)  0F/asU< 0 (shown in proof 1)

By (i) and (ii), dSV/dw, < 0. m

Proof 3. Human capital investment is decreasing in tuition cost (¢) in the unconstrained
model.

dasyv dF/d¢

dp _ 9F/asU

By implicit function theorem,

(4)

(i)  9F/9¢p = wiaf'[SY(W)]* (-1) (wo + @) 2
o Sincew; > 0,a > 0, (wy + @) >0.

0 Also f (¢) is positive, strictly increasing and concave, f'(+) > 0.

S0F/ 09 <0

(ii) 0F/asU< 0 (shown in proof 1)

By (i) and (ii), dSY/dgp < 0. m

196



Proof 4. Optimal constrained investment, $¢(«, Z) is smaller than optimal human capital,

SY(a) in the unconstrained model.

The equation (4.10) can rewrite as following.

(Wo + @) W[Z + wy — (wo + @) S¢ +d] - B u'[(wyaf (S©)-Rd) wya f'(S)] =0 (5)
I define equation (5) as A (Z, S¢, d).

i By the implicit function theorem ds® _ _ 9A/od
Q) y the implicit fu ' ad - 2A/osc

(i)  0A/0d =(wo+ @) u"[Z+wo—(Wo + @) S +d] - B u"[(wyaf (S)-RA)][wyaf'(S)]

*(R)

0 Since u (+) is strictly increasing and concave, u’ (-)>0and u (-) <0. Also wy > 0 and ¢ >0.

Thus, (o + @) U [Z + wo — (W + @) SC¢ +d] <0

0 Since >0, w; >0,R>1,and u' (-)<0, = - u [(wyaf (S¢)-Rad)][ wya f'(S¢)] (-R) <0

-.0A/dd < 0.

(i)  9A/0S°=(wp + @) u [Z+ wo— (Wo + @) S¢ + d] [-(wp + @)] - B(wy){u [wyaf (S¢)-
Rd] f'(S%) f'(S¢) + f (S u'[wyaf (S¢)-Rd)]}

=—(wy + @) u[Z+wy—(wo +9) S¢ +d] - Bwye){u [wyaf (S9)-Rd] (f'(S9)? +

£'(S9) u'[wyaf (S9)-RA)]} (6)
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0 Since (Wy + @)?>0and u [Z+ wy— (wy + @) S¢ +d] <0, thus — (wy + @)?u [Z+wy —

(Wo + @) S¢ +d]>0.

0 Since u' [wyaf (S¢)-Rd] <0 and (f'(5%))? > 0 = u [wyaf (§©)-Rd] (f'(S%))? <0.

0 Since f (S¢) u’ <0 and u'[w;af (S)-Rd)] >0 = f (S°) u'[w,af (§¢)-Rd)] <0.

.. The sign of equation (6), dA/ S €is positive, therefore dS¢/ dd > 0, implying human

investment in the constrained model is strictly increasing in the borrowing limit, d.
(iv)  Inthe unconstrained model, there is no upper borrowing limit, which d* (borrowing limit

in the unconstrained) is larger than, d (borrowing limit in the constrained).

. By dS¢/ dd >0 and (iv), S¢(a, Z) is smaller than optimal human capital, SY («) since d* > dm

Proof 5. Human capital investment is decreasing in tuition cost (¢) in the constrained model.

Recall the equation (5).
A(Z,SC, d)=(wy + @) U'[Z+ wy— (Wg + @) S +d] - B u'[(wyaf (S9)-Rd) wya f'(S€)]=0

. ds¢ _  0A/d¢
O e T " Asasc

(By implicit function theorem)

(i) 0A/0p =(wWo+@) U [Z+ wy—(wo+)SE+d](-S¢)+ u[Z+ wy—(wo +¢)SE +d]

0 Since u (+) is strictly increasing and concave, u’ (-)>0and u (-) <0. Also wy >0 and ¢ >0.

L0A/0p >0
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0 dA/ dS¢ > 0 (shown in proof 4).

Therefore, dS€/ dp <0 m

Proof 6. Human capital investment is decreasing in wealth (Z) in the constrained model.
Recall equation (5).
A(Z,SC, d) = (wo + @) U'[Z+ wy — (W + @) S + d] - B u'[(wyaf (S9)-Rd) wya f'(S€)] =0

ds¢ _ 8A/oz
dz dA/dSC

(1) (By implicit function theorem)
(i)  0A/0Z=(wo + @) u [Z+ wy— (W +¢) S¢ +d]
0 Since u () is strictly increasing and concave, u' (-) <0. Also wy > 0 and ¢ >0.

S.0A/0Z <0

0 dA/ dS¢ > 0 (shown in proof 4).

Therefore, dS¢/ dZ >0 m
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Table C.1. Differences in student characteristics across experience in college LOA (males)

College LOA

Variables

Average Yes No Difference  t-value
Age 28.418 28.30 29.564 1.264 10.18
Marital Status (=1 if single) 0.912 0.923 0.812 -0.110 -9.71
GED (HS1) 0.007 0.006 0.022 0.016 4.49
Regular High School (HS2) 0.913 0.922 0.826 -0.095 -8.40
Special Purpose High School (HS3) 0.016 0.015 0.023 0.008 1.68
Vocational High School (HS4) 0.062 0.056 0.127 0.070 7.21
College Type (=1 if private) 0.723 0.727 0.684 -0.043 -2.39
Art and Humanity Major 0.090 0.091 0.079 -0.012 -1.08
Social Science Major 0.267 0.273 0.216 -0.056 -3.13
Education Major 0.062 0.049 0.185 0.135 13.99
Engineering Major 0.353 0.368 0.209 -0.158 -8.22
Natural Science Major 0.117 0.119 0.092 -0.027 -2.08
Medicine Major 0.033 0.020 0.159 0.139 19.55
Art, music, and Physical Education Major 0.074 0.076 0.056 -0.019 -1.85
GPA 3.605 3.597 3.677 0.079 4.90
English Test Score 760.83 762.57 735.45 -27.12 -2.35
Working Experience 14.038 14.197 12.494 -1.702 -2.05
Father’s Education 2.590 2.582 2.677 0.095 1.83
Mother’s Education 2.160 2.147 2.284 0.136 3.21
Parental Income 4193 4221 3.913 -0.307 -4.34

Source: Author’s calculation using the 2011 GOMS.

Notes. This number is rounded off below three decimal points. HS1 = 1 if a college graduate holds Korean GED for
high school equivalency, HS2 = 1 if a college graduate graduated from a regular high school, HS3 = 1 if a college
graduates graduated from a special purpose high school (foreign language high school or science high school), and
HS4 =1 if a college graduate graduated from vocational high school. Father and Mother Education are classified
into 5 category variables as follows: (1) Below junior high school; (2) High school; (3) 2-year colleges; (4) 4-year
colleges; (5). More than a bachelor’s degree. Parental income is classified into 9 category variables in terms of income
ranges as follows: (1) Zero income; (2) Less than $1,000; (3) Less than within $1,000-$2,000; (4) Less than within $3,000—
$4,000; (5) Less than within $4,000-$5,000; (6) Less than within $5,000-$7,000; (7) Less than within $7,000-$10,000; (8) More
than $10,000.
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Table C.2. Differences in student characteristics across experience in college LOA

(females)
College LOA

Variables

Average Yes No Difference  t-value
Age 26.04 26.22 25.73 -0.489 -5.40
Marital Status (=1 if single) 0.942 0.946 0.936 -0.010 -1.59
GED (HS1) 0.007 0.006 0.010 0.004 1.81
Regular High School (HS2) 0.901 0.909 0.889 -0.019 -2.42
Special Purpose High School (HS3) 0.025 0.024 0.027 0.002 0.57
Vocational High School (HS4) 0.064 0.060 0.073 0.013 1.91
College Type (=1 if private) 0.763 0.805 0.687 -0.118 -10.14
Art and Humanity Major 0.167 0.206 0.097 -0.108 -10.61
Social Science Major 0.267 0.321 0.169 -0.152 -12.61
Education Major 0.129 0.065 0.244 0.178 19.87
Engineering Major 0.107 0.110 0.103 -0.006 -0.70
Natural Science Major 0.156 0.158 0.152 -0.006 -0.60
Medicine Major 0.053 0.019 0.115 0.095 15.64
Art, music, and Physical Education Major 0.117 0.118 0.117 -0.000 -0.10
GPA 3.735 3.686 3.825 0.139 6.84
English Test Score 767.90 788.87 702.26 -86.60 -11.75
Working Experience 16.106 18.281 12.181 0.549 -11.10
Father’s Education 2.817 2.848 2.761 -0.087 -2.51
Mother’s Education 2.380 2.419 2.309 -0.109 -3.70
Parental Income 4.545 4.597 4.451 -0.146 -3.13
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Table D.1. College LOA for employment preparation model

Males Females
Pr (PELOA) Pr (PELOA)

Variables ME  Std. error ME  Std. error

Regular High School -0.099 0.132 -0.062 0.110

GED /Vocational High School -0.325 0.112 falaied -0.101 0.101

Art and Humanity Major 0.148 0.128 0.312 0.102 el
Social Science Major 0.311 0.103 falaled 0.225 0.087 faleled
Education Major 0.010 0.174 -0.041 0.114
Engineering Major 0.115 0.099 0.243 0.119 *x
Natural Science Major 0.126 0.122 0.244 0.119 *x
Medicine Major -1.720 41.10 -0.159 0.171

Inst Motivation -0.024 0.013 * -0.102 0.014 il
Field of Study Motivation -0.012 0.013 0.048 0.014 faleed
Private Institution (institution type) -0.038 0.014 falelel 0.026 0.016

Inst in Capital or Urban Fringe -0.125 0.123 -0.031 0.103

Father has below college 0.006 0.013 -0.003 0.014

Parental Income 0.011 0.014 0.035 0.012 falalel
Parental Supports (for paying tuition) 0.001 0.000 FxK 0.002 0.000 falaled
Self Supports (for paying tuition) -0.000 0.000 * 0.005 0.001 falehed
R-squared from OLS 0.079 0.245

Sample Size (unweighted) 6,095 4,360

Notes. The coefficient represents the marginal effect from probit regression of treatment (PELOA) status on
covariates in Table 18. The treatment PELOA for males is assigned to ‘1’ if a college graduate had a second college
LOA because of employment preparation and 0 if a college graduate had a first college LOA for any other reason.
The treatment PELOA for females takes the value of “1’if if a college graduate had a first college LOA for
employment preparation and 0 if a college graduate never took a college leave of absence. Interactions term and
squared terms are excluded.

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels based on standard normal (z),
respectively.
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Table D.2. College LOA due to financial difficulties model

Males Females

Pr (FBLOA) Pr (FBLOA)
Variables ME Std. error ME Std. error
Regular High School 0.041 0.053 0.195 0.100 *
GED /Vocational High School 0.043 0.045 0.160 0.092 *
Art and Humanity Major 0.104 0.059 * 0.087 0.085
Social Science Major 0.033 0.050 -0.123 0.078
Education Major 0.039 0.082 -0.032 0.100
Engineering Major 0.100 0.045 *x 0.101 0.102
Natural Science Major 0.031 0.063 -0.093 0.134
Medicine Major 0.149 0.126 -1.046 29.26
Inst Motivation -0.010 0.007 -0.042 0.015 il
Private Institution (institution type) 0.003 0.022 0.076 0.018 faleed
Inst in Capital or Urban Fringe -0.008 0.007 0.085 0.014 faleled
Father has below college -0.001 0.020 0.034 0.015 *x
Parental Income -0.013 0.009 -0.026 0.011 *x
Parental Supports (for paying tuition)  -0.000 0.007 -0.0007 0.0001 faleled
Self Supports (for paying tuition) 0.002 0.002 0.0008 0.0003 kol
R-squared from OLS 0.063 0.167
Sample Size (unweighted) 6,217 2,416

Notes. The coefficient represents the marginal effect from probit regression of treatment (FBLOA) status on
covariates in Table 18. The treatment FBLOA for males is assigned to ‘1’ if a college graduate had a second college
LOA because of financial burden and 0 if a college graduate had a first college LOA for any other reason. The
treatment FBLOA for females takes the value of ‘1’if if a college graduate had a first college LOA because of
financial burden and 0 if a college graduate never took a college LOA. Interactions term and squared terms are
excluded. ‘Field of Study Motivation’ is not included for Model 6.

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels based on standard normal (z),
respectively.

203



Figure D. 1. Rates of finding a job after graduation and of major-job matches, by field of
study
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Source: OECD (2007).
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Table D.3. Impact of college leave of absence on additional outcomes (males, model 1)
Model 1

First time college LOA vs. Second time college LOA

Job Task Match between Time-to -
Satisfaction Satisfaction Majorand Job  Degree
No Survey Weights Adjustment
Probit (OLS) -0.004 -0.019 -0.050*** 16.81***
[0.015] [0.015] [0.016] [0.366]
Difference in Means 0.009 -0.001 -0.051** 16.88***
[0.022] [0.022] [0.023] [0.618]
Survey Weights
Regression-Adjusted 0.0006 -0.013 -0.028 16.79***
Matched Estimate [0.019] [0.019] [0.020] [0.527]

Notes. The survey question for task satifaction was “Are you satisfied with your task?” Responses of “completely
satisfied” and “satisfied” were assigned 1 and “dissatisfied” responses were assigned 0. The same assignment holds
for job satisfaction variables. For mismatch between college major and field of occupation, responses of “completely
matched” and “somewhat matched” were assigned 1 and “completely mismatched” responses were assigned 0).
*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table D.4. Impact of college leave of absence on additional outcomes (females, model 2)

Model 2
College LOA vs. No LOA

Job Task Match between  Time-to-

Satisfaction Satisfaction Major and Job  Degree
No Survey Weights Adjustment
Probit (OLS) -0.034* -0.031* -0.086*** 17.160***

[0.018] [0.017] [0.018] [0.323]
Difference in Means -0.001 -0.024 -0.040 17.465***

[0.028] [0.028] [0.028] [0.362]
Survey Weights
Regression-Adjusted 0.002 -0.006 -0.029 17.725%**
Matched Estimate [0.025] [0.025] [0.025] [0.337]

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table D.5. Impact of college leave of absence on labor market outcomes by alternative PSM
specifications (males, model 1)

Model 1
First time college LOA vs. Second time college LOA

Five nearest neighbors  Radius Caliper of 0.01  Radius Caliper of 0.2
(1) ) (©) (4) (%) (6)

No Survey Weights

Adjustment

Difference in Means  0.176***  0.100***  0.175***  0.094***  (.192***  (.104***
[0.018] [0.169] [0.017] [0.015] [0.161] [0.015]

Survey Weights
Regression-Adjusted 0.171***  0.090***  0.171***  0.091***  0.171***  0.091***
Matched Estimate [0.017] [0.015] [0.017] [0.015] [0.017] [0.015]
Sample Size 5,023 5,063 5,055 5,093 5,061 5,099
Notes. Rows (1), (3), and (5) present estimated impacts on monthly income across each matching algorithm and rows (2), (4),
and (6) are estimated impacts for employment type.
* ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table D.6. Impact of college leave of absence on labor market outcomes by alternative PSM
specifications (females, model 2)

Model 2
College LOA vs. No LOA

Five nearest neighbors  Radius Caliper of 0.01  Radius Caliper of 0.2
1 ) @) (4) (5) (6)

No Survey Weights

Adjustment

Difference in Means  0.109***  (0.081***  (0.112***  (0.082***  (0.124***  (0.100***
[0.023] [0.022] [0.021] [0.021] [0.019] [0.018]

Survey Weights
Regression-Adjusted ~ 0.110***  0.084***  0.110***  0.084***  0.112***  0.085***
Matched Estimate [0.022] [0.021] [0.021] [0.021] [0.021] [0.021]
Sample Size 4,076 4,097 4,242 4,263 4,267 4,288

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table D.7. Impact of college leave of absence on labor market outcomes when controlling
for student employment (overall)

Log (monthly income) Employment Status
Male
0.172*** 0.087***
Model 1
ode [0.022] [0.020]
R-squared 0.103 0.056
Sample Size 4,450 4,450
Female
0.096*** 0.074***
Model 2
ode [0.025] [0.027]
R-squared 0.106 0.056
Sample Size 3,455 3,455

Notes: Regression-adjusted matched estimate is used for analysis. The analysis is based on the available data, and omits the
missing values. The covariates in Table 18 and interactions or squared terms of covariates were used for these analyses. The
sample size is the number of matched treated and control.

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.1. Impact of college leave of absence on employment type, financial burden (males)

Model 5

College LOA due to financial burden (second time)
vs. Other LOA reasons

No Survey Weights Adjustment Survey Weights

Probit psm? PSM? Probit PSM3
Labor Market Outcomes
Employment Type 0.007 0.019 0.016 0.001 0.033
(Regular vs. non-regular workers)  [0.023] [0.034] [0.033] [0.023] [0.040]
R-squared 0.051 - 0.055 0.052 0.0006
Sample Size 4,982 819 819 4,982 819
Population Size - - - 105899.14  11260.905
Covariates Yes No Yes Yes No

Notes. PSM columns present estimates obtained using Nearest Neighbor Matching with common support (with replacement) by
using the psmatch2 command in Stata. Standard errors are reported in parentheses. PSM* Difference-in-means; PSM?
Regression-adjusted matched estimate (robust Std. Err.). Observations are weighted by survey weight (wet) in order to create a
nationally representative sample for OLS regression. The combined weight (product of propensity score and survey sampling
weights) is used for PSM3 in order to incorporate survey weights with propensity score methods. The analysis is based on the
available data, and omits the missing values. The covariates in Table 18 and interactions or squared terms of covariates were used
for these analyses. The sample size for PSM is the number of matched treated and control.

* ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.2. Subgroup analysis by parental income (males, model 1)

Model 1

First time college LOA vs. Second time college LOA

High parental income Low parental income

Log (income) Employment Log (income) Employment

Status Status
No Survey Weights Adjustment
Probit (OLS) 0.184*** 0.094*** 0.139*** 0.094***
[0.024] [0.026] [0.019] [0.018]
Difference in Means 0.231*** 0.113*** 0.137*** 0.095***
[0.038] [0.034] [0.030] [0.028]
Survey Weights
Regression-Adjusted 0.196*** 0.079*** 0.154*** 0.101***
Matched Estimate [0.032] [0.028] [0.026] [0.024]

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.3. Subgroup analysis by parental income (females, model 2)

Model 2

College LOA vs. No LOA

High parental income Low parental income

Log (income) Employment Log (income) Employment

Status Status
No Survey Weights Adjustment
Probit (OLS) 0.061** 0.026 0.082*** 0.075***
[0.027] [0.026] [0.023] [0.023]
Difference in Means 0.109** 0.032 0.111%** 0.090**
[0.048] [0.044] [0.037] [0.037]
Survey Weights
Regression-Adjusted 0.099** 0.056 0.148*=** 0.118**=
Matched Estimate [0.039] [0.038] [0.031] [0.033]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.4. Subgroup analysis by parental income (males, model 3)

Model 3

College LOA due to Preparation for employment (second time)
vs. Other LOA reasons

High parental income Low parental income

Log (income)  Employment Log (income) Employment

Status Status
No Survey Weights Adjustment
Probit (OLS) 0.173*** 0.098*** 0.171*** 0.126***
[0.022] [0.024] [0.018] [0.018]
Difference in Means 0.206*** 0.080*** 0.169*** 0.094***
[0.037] [0.031] [0.030] [0.027]
Survey Weights
Regression-Adjusted 0.168*** 0.050* 0.169*** 0.094**=
Matched Estimate [0.032] [0.026] [0.025] [0.024]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.5. Subgroup analysis by parental income (females, model 4)

Model 4

College LOA due to Preparation for employment vs. No LOA

High parental income

Low parental income

Log (income) Employment Log (income) Employment
Status Status
No Survey Weights Adjustment
Probit (OLS) 0.106*** 0.058** 0.150*** 0.111***
[0.029] [0.028] [0.025] [0.027]
Difference in Means 0.081* 0.083* 0.179%** 0.135***
[0.047] [0.045] [0.042] [0.042]
Survey Weights
Regression-Adjusted 0.116*** 0.097** 0.209*** 0.147***
Matched Estimate [0.042] [0.043] [0.038] [0.041]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.6. Subgroup analysis by parental income (males, model 5)

Model 5

College LOA due to financial burden (second time)
vs. Other LOA reasons

High parental income Low parental income

Log (income) Employment Log (income) Employment

Status Status
No Survey Weights Adjustment
Probit (OLS) -0.012 0.071 -0.068** -0.012
[0.052] [0.048] [0.027] [0.026]
Difference in Means -0.059 0.06 -0.064 0.002
[0.070] [0.066] [0.041] [0.040]
Survey Weights
Regression-Adjusted -0.130 0.170** -0.077* 0.013
Matched Estimate [0.100] [0.082] [0.044] [0.045]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.7. Subgroup analysis by parental income (females, model 6)

Model 6

College LOA due to financial burden vs. No LOA

High parental income Low parental income

Log (income) Employment Log (income) Employment

Status Status
No Survey Weights Adjustment
Probit (OLS) 0.023 0.046 -0.007 0.060*
[0.065] [0.063] [0.034] [0.036]
Difference in Means 0.050 0.045 0.040 0.014
[0.111] [0.094] [0.058] [0.054]
Survey Weights
Regression-Adjusted 0.138 0.141 0.031 0.079
Matched Estimate [0.117] [0.096] [0.076] [0.062]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.8. Subgroup analysis by academic ability (males, model 3)

Model 3

College LOA due to Preparation for employment (second time)

vs. Other LOA reasons

High ability Low ability
Log (income) Employment Log (income) Employment
Status Status
No Survey Weights Adjustment
Probit (OLS) 0.176*** 0.114*** 0.066 0.101
[0.014] [0.014] [0.065] [0.070]
Difference in Means 0.181*** 0.090*** 0.062 0.057
[0.024] [0.021] [0.089] [0.085]
Survey Weights
Regression-Adjusted 0.157*** 0.083*** 0.005 -0.000
Matched Estimate [0.021] [0.018] [0.079] [0.085]

*,** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.9. Subgroup analysis by academic ability (females, model 4)

Model 4

College LOA due to Preparation for employment vs. No LOA

High ability Low ability
Log (income) Employment Log (income) Employment
Status Status
No Survey Weights Adjustment
Probit (OLS) 0.136*** 0.085* 0.024 0.104
[0.019] [0.052] [0.075] [0.078]
Difference in Means 0.148*** 0.133*** -0.004 0.077
[0.033] [0.032] [0.095] [0.103]
Survey Weights
Regression-Adjusted 0.156*** 0.111*** -0.018 -0.032
Matched Estimate [0.030] [0.031] [0.094] [0.098]

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.10. Thick support estimates (males, model 3)

Model 3

College LOA due to Preparation for employment (second time)
vs. Other LOA reasons

No Weights Adjustment Survey Weights
PSM? PSM? PSM3
Labor Market Outcomes
L thivi 0.188*** 0.191*** 0.171***
og (monthly income) [0.028] [0.025] [0.024]
R-squared - 0.090 0.029
Sample Size 2,307 2,307 2,307
Population Size - - 51371.731
Covariates No Yes No

Notes. Thick Support: .4 < X < .8 (where e is the propensity score). 3,018 observations are deleted.
*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.11. Thick support estimates (females, model 4)

Model 4

College LOA due to Preparation for employment vs. No LOA

No Weights Adjustment Survey Weights
PSM? PSM? PSM3
Labor Market Outcomes
Log (monthly income) 0.177*** 0.179*** 0.196***
g y [0.035] [0.032] [0.031]
R-squared - 0.121 0.036
Sample Size 1,529 1,529 1,529
Population Size - - 46398.925
Covariates No Yes No

Notes. Thick Support: .4 < X < .8 (where e is the propensity score). 2,622 observations are deleted.
*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.12. Thick support estimates (males, model 5)

Model 5

College LOA due to financial burden (second time)

vs. Other LOA reasons

No Weights Adjustment

Survey Weights

PSM?! PSM? PSM3

Labor Market Outcomes

) -0.049 -0.065* -0.022
Log (monthly income) [0.038] [0.037] [0.042]
R-squared - 0.089 0.0002
Sample Size 725 725 725
Population Size - - 95455318
Covariates No Yes No

Notes. Thick Support: 0< X < .3 (where e is the propensity score). 390 observations are deleted.
* ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.13. Thick support estimates (females, model 6)

Model 6

College LOA due to financial burden vs. No LOA

No Weights Adjustment

Survey Weights

psM?! PSM? pPSMm3
Labor Market Outcomes
Log (monthly income) -0.001 -0.029 0.053

[0.057] [0.058] [0.058]
R-squared - 0.133 0.001
Sample Size 426 426 426
Population Size - - 7560.8109
Covariates No Yes No

Notes. Thick Support: 0< .4 (where e is the propensity score). 621 observations are deleted.
*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.14. Impact of college leave of absence on labor market outcomes by alternative

PSM specifications (males, model 3)

Model 3

College LOA due to Preparation for employment (second time)

vs. Other LOA reasons

Five nearest neighbors

) (2)

Radius Caliper of 0.01  Radius Caliper of 0.2

©) (4) ®)

(6)

No Survey Weights

Adjustment

Difference in Means ~ 0.174***  0.095***
[0.017] [0.015]

Survey Weights

Regression-Adjusted ~ 0.173***  0.095***
Matched Estimate [0.015] [0.013]
Sample Size 4510 4,542

0.173%**  0.098***  0.195%**
[0.015] [0.014] [0.014]

0.176%**  0.102*%**  0.175%**
[0.015] [0.013] [0.015]

4,840 4,876 4,850

0.117%**
[0.013]

0.102%**
[0.013]

4,886

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.15. Impact of college leave of absence on labor market outcomes by alternative

PSM specifications (females, model 4)

Model 4

College LOA due to Preparation for employment vs. No LOA

Five nearest neighbors

Radius Caliper of 0.01  Radius Caliper of 0.2

1 ) @) (4) (5) (6)
No Survey Weights
Adjustment
Difference in Means  0.144***  (0.093***  0.152***  0.096***  0.174***  (0.121***
[0.025] [0.024] [0.024] [0.023] [0.021] [0.020]
Survey Weights
Regression-Adjusted ~ 0.155***  0.106***  0.152***  0.105***  0.153***  0.106***
Matched Estimate [0.024] [0.024] [0.024] [0.023] [0.024] [0.020]
Sample Size 3,039 3,050 3,373 3,386 3,388 3,401

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.16. Impact of college leave of absence on labor market outcomes by alternative
PSM specifications (males, model 5)

Model 5

College LOA due to financial burden (second time)
vs. Other LOA reasons

Five nearest neighbors  Radius Caliper of 0.01  Radius Caliper of 0.2

(1) ) ®3) (4) (%) (6)
No Survey Weights
Adjustment
Difference in Means  -0.063**  0.003 -0.052**  0.011 -0.060**  -0.002

[0.027] [0.025] [0.025] [0.023] [0.024] [0.022]

Survey Weights

Regression-Adjusted  -0.058**  -0.001 -0.054**  0.0004 -0.052**  0.0004
Matched Estimate [0.028] [0.027] [0.025] [0.024] [0.025] [0.024]
Sample Size 1,851 1,859 4,941 4,978 4,945 4,982

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

Table E.17. Impact of college leave of absence on labor market outcomes by alternative
PSM specifications (females, model 6)

Model 6

College LOA due to financial burden vs. No LOA

Five nearest neighbors  Radius Caliper of 0.01  Radius Caliper of 0.2

1) ) @) (4) (5) (6)
No Survey Weights
Adjustment
Difference in Means  0.042 0.087** 0.029 0.075** -0.022 0.029

[0.039]  [0.036]  [0.036]  [0.035]  [0.033]  [0.031]

Survey Weights

Regression-Adjusted ~ 0.018 0.070* 0.024 0.066% 0.001 0.049
Matched Estimate [0.043]  [0.038]  [0.036]  [0.034]  [0.037]  [0.035]
Sample Size 1,031 1,040 1,835 1,844 1,870 1,879

*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.

217



Table E.18. Impact of college leave of absence on labor market outcomes by controlling
student employment (preparation for employment, financial burden)

Log (monthly income)

Employment Status

Male
Model 3

R-squared
Sample Size

Model 5

R-squared
Sample Size

Female
Model 4

R-squared
Sample Size

Model 6

R-squared
Sample Size

0.174%**
[0.020]
0.103
3,217

-0.055*
[0.034]
0.083
814

0.117%**
[0.024]
0.1409
2,455

0.040
[0.047]
0.014
1,106

0.078***
[0.020]
0.0429
3,217

0.014
[0.034]
0.058
814

0.120%**
[0.029]
0.080
2,455

0.032
[0.043]
0.085
1,111

Notes: Regression-adjusted matched estimate is used for analysis. The analysis is based on the available data and omits missing
values. The covariates in Table 18 and interactions or squared terms of covariates were used for these analyses. The sample size
is the number of matched treated and control.
*, ** and *** indicate statistical significance at the 10%, 5%, and below 1% levels, respectively.
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Table E.19. Unobservable selection

Model 3 (males) Model 4 (females) Model 6 (females)
Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled
Coefficient 0.175 0.157 0.162 0.138 0.010 0.008
R-squared  0.030 0.095 0.019 0.097 0.000 0.128
8 - 5.490 - 5.117 - 11.704

Note. The dependent variable is logincome (continuous variable). The coefficients and R-squared from controlled are
produced by running OLS regression on matched sample with the same covariates as propensity score matching
specification. The value of § is calculated assuming p = 0 (a treatment effect of zero) and R,,,,=1.25R (=.11) for
Model 3. For Model 4 and Model 6, R4, =1.25R (=.13) and R,,,,,=1.25R (=.16), respectively.
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