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Abstract

This dissertation is a collection of three unrelated essays, and all of them are in the field of
public economics.

Chapter 1 presents evidence that high-ranked public officials of the Ministry of Strategy
and Finance in South Korea affect local budget allocation. Applying a regression on uniquely
constructed panel dataset, I find that a growth rate of per capita National Subsidy, which is
the sub-part of national budget susceptible to discretionary behaviors, increases about 6.5%
in the hometown of high-ranked bureaucrats. To validate concerns about causal relations, I
examine a battery of auxiliary robustness checks with reassuring results. Relative to existing
literature, I do not find evidence of pork barrel caused by electoral politicians. My results
suggest that South Korea'’s specific institutional characteristics affect the budget allocation,
where the authority and initiative of budget formulation belong to the administration rather
than the parliament. I also provide empirical evidence that enhancing transparency in the
budget allocation system can alleviate concerns of the bureaucrat’s hometown favoritism.

Chapter 2 examines the effect of school choice on student and public education by exploiting
an application-based random assignment system via lottery in South Korea. I find little
evidence that winning the lottery improves student’s academic performances, class attitudes,
and overall manners, which are considered to be quality-related indexes of public education.
Student’s school satisfaction increases significantly when the pupil is assigned to his preferred
school, but this positive effect is not persistent over periods. The result is contrary to advocators’
argument that school choice program can normalize public education through competition
among schools. One possible reason for this result is that students may abuse school choice

chance to achieve another purpose such as attending the nearby school, which is not related to



iii

the government goal of improving public education. My paper suggests that school choice
policy has not transformed into improving the overall quality of public education.
Policymakers around the world search for an optimal school schedule to enhance student’s
academic achievement. Under this environment, Chapter 3 investigates the effect of the 9
o’clock attendance policy on student’s academic performance in South Korea. I find little
evidence that delaying the school schedule positively affects pupil’s performance when I
control for an extensive list of characteristics or an individual fixed effect. My result implies
that individual’s omitted heterogeneities might confound results of previous literature which
supports positive effects. I show that the effect of delaying the school starting time is likely
to come from “a good bird” (self-selection effect) rather than “a late bird” (policy treatment
effect). Therefore, we need to be cautious when interpreting the effect of postponing the school

starting time, and more analysis and discussion are necessary on the education front.
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Chapter 1

Bureaucrat’s Hometown Favoritism in

Budget Allocation

1.1 Introduction

After pioneers paved a way of explaining socioeconomic factors on the budgeting problem
(Downs, 1957; Wildavsky, 1964; Wililamson, 1964; Niskanen, 1971), there has been much
theoretical and empirical research which examines the effect of people on the budgeting process
(Alesina and Perotti, 1995; Levitt and Snyder, 1995; Svorny and Marcal, 2002; Costa, Rodriguez,
and Luna, 2003; Grossman and Helpman, 2008; Berry, Burden, and Howell, 2010; Brollo and
Nannichini, 2011; Migueis, 2013). They are commonly focusing on individual’s incentive
problem. From politician’s perspective, elected local politicians have a high incentive to secure
more budgets to benefit their jurisdiction, and by doing so, they increase a possibility of
reelection in return (Rogoff, 1990; Pelzman, 1992; Brender, 2003; Brender and Drazen, 2008;
Brollo and Nannicini, 2011). From bureaucrat’s viewpoint, a few of literature exists which
theoretically shows that the executives are concerned about their career path after retirement,
and it may lead them to distort the budget allocation (Holmstrom, 1982; Dewartripont, Jewitt,
and Tirole, 1998; Alesina and Tabellini, 2007). However, empirical papers examining the effect
of bureaucrats on the budget allocation are rare compared to those of politicians.

South Korea provides an interesting environment related to the budget allocation. First, the



annual government budget in South Korea is mainly determined through interactions between
the government and the parliament. In particular, the administration, led by the Ministry of
Strategy and Finance, has the authority and initiative in budgeting procedure. The government
formulates a draft of the annual budget, which the parliament finalizes afterward. This process
is different from many other countries including the United States where the budgeting power
belongs to the parliament from the beginning.

Second, South Korea’s hometown favoritism culture can also influence the bureaucrat’s
decision-making. Why does the bureaucrat make a different treatment to his hometown? In
their seminal book Identity Economics, Akerlof and Kranton (2013) address that a person’s
self-perception affects economic behavior. Applying their explanation in South Korea’s context,
hometown is one of the most important personal traits which formulates the identity and
plays a significant role in building social connections. The existence of demographic identity
has been explained many times in the field of sociology and anthropology, and the results
show that connection via sharing demographic background is crucial in both private and
public life. A few of papers extend these studies to examine a central role of hometown ties
in resource allocation based on the culture of favor exchange (Mun, et al., 1989; Lim, et al.,
1995; Lee and Park, 2000). These associations are used to form a within-group network and
strengthen their connections. Hometown alumni network, dormitory, and scholarship (referred
as hyangwoo-hoe, hyangto-haksa, and hyangto-scholarship respectively) are good examples of
Korean society where people are still seeking to reinforce the demographic identity and inspire
a sense of fellowship. The existence of these networks indicates that the bureaucrat is likely
to have hometown preference in dealing with public affairs. Even without assuming strong
demographic self-image, the bureaucrat’s career benefits through exploiting his demographic
identity may influence the decision making. That is, the bureaucrat may transfer more funds

to his hometown in exchange for personal perks in the future (Choi, 2016; Carozzi and Repetto,



2016, Bertrand, Burgess, Chawla, and Xu, 2017). To be real, it is not unusual for high-profile
central governmental bureaucrats to begin a new career as politician or bureaucrat in their
hometown.! As they are frequently considered as the symbol of social success in hometown,
the birthplace implicitly supports them with expectations of more social benefits and more
favorable budget allocations.

Considering these environments, high-ranked public officials, especially members of the
Ministry of Strategy and Finance who are in charge of national budgeting, can possess home-
town preference, so they are likely to allocate more funds to their hometown. Much narrative
evidence about bureaucrats” hometown-biased budget allocation exists over the press and civic
groups. They show concerns that annual local budgets are inappropriately misdirected due to
high-affiliated bureaucrats’ territorial favoritism. Based on these speculations, some studies
have tried to examine the effect of either bureaucrats or politicians on annual local budget
formulation (Choi and Kim, 2008; Hur and Kwon, 2009; Kim, 2010; Kang, 2015). However, pre-
vious studies dealing with the budget allocation contain limitations. First, there is surprisingly
little empirical literature on the local budget allocation using actual data of bureaucrats. Most
studies concentrate on politicians and do not give much emphasis to bureaucrats. Above all,
no study has analyzed the impact of bureaucrats of the Ministry of the Strategy and Finance
on the budgeting process. The major structure of the finalized budget is highly likely to be
constituted by public officials of the Ministry of Strategy and Finance since the budget draft is
primarily formulated by them. It implies that the government budget can be affected by the
bureaucrat’s discretion from the start (Choi and Yang, 2015). Second, some literature applies a
pooled OLS estimation to infer a causal relation of high-ranked executives on the budget (Choi

and Lee, 2011; Hur and Kim, 2014). However, they are not enough to infer the causal linkage

! According to Choi (2016), about 96% of high-ranked bureaucrats resign their position before reaching manda-
tory retirement age (which is much higher compared to 21% of low-ranked public officials), and their decision is
not affected by economic conditions. Moreover, 83% of high-ranked executives succeed to have another job after
retirement within a year, and they have averagely three jobs for 8.5 years afterward.



since these studies do neither account for unobserved determinants specific to each region nor
reflect a time-specific trend. Therefore, other econometric methods are necessary to clarify the
relations.

The purpose of this research is to find how the local budget, especially the National
Subsidy which is a sub-part of government budget and vulnerable to discretionary behaviors
by bureaucrats or politicians, is allocated to each local district. I seek to resolve the question
whether the bureaucrat’s demographic background magnifies his parochial behavior on the
budgeting. I find robust evidence of hometown favoritism in budget allocation during the
2008-2015 period. A growth rate of per capita National Subsidy increases by 6.5% in the
local district when the public official from this local district occupies a high-ranked position
in the Ministry of Strategy and Finance. However, contrary to popular belief, the result
is different in the case of politicians. There is no clear evidence that politicians affect the
local budget when they are members of the budget committee in the National Assembly.
My results are strong, and estimated pattern of sensitivity checks support the hypothesis.
There is no evidence that high-ranked public officials in other ministries affect the budget
allocation, which demonstrates that seizing the authority and initiative is crucial in influencing
the budget allocation. I examine another possibility of a politician’s influence on the budgeting
process, but the result still indicates that the power of politicians is weak and insignificant.
Bureaucrats” effect is noticeable in the countryside where hometown favoritism is strong,
which substantiates the existence of hometown preference. A falsification test shows that
a higher growth rate of per capita National Subsidy occurs only in the specific year when
hometown ties are effective. All of these results imply that the budget allocation is related to
bureaucrat’s hometown favoritism.

A few papers exploit the existence of hometown favoritism on resource allocation, but

my paper is different from them in several perspectives. To my knowledge, it is the first



empirical study to bridge the relationship between the bureaucrat’s hometown favoritism
and the local budget allocation using an example of the democratic regime. First, whereas
Carozzi and Repetto (2016) and Five and Halse (2016) find hometown bias in local funding
among electoral politicians who need to obtain votes from their districts, my study is different
from them since I focus on bureaucrats who do not even have reelection incentive. Thus, I
can examine the hometown preference more clearly. Second, I use the local budget which is
precisely measurable as a dependent variable. From this point, my paper is distinguishable
from Franck and Rainer (2012), Hodler and Raschky (2014), Kung and Zhou (2017), Fisman,
Shi, Wang, and Xu (2018), and Xu, Bertrand, and Burgess (2018).2 Third, I extend the argument
of Do, Nguyen, and Tran (2017) that hometown favoritism is observed even in the democratic
nation. My paper is similar to Gehring and Schneider (2018) which examine that the nationality
of EU Commissioners for Agriculture affects the budget allocation in favor of his country.
Overall, my paper contributes to growing literature on linking personal identity to public
outcomes. The study is crucial to policy-making in many ways. The allocation of the national
budget should be based on both efficiency and equity from a national perspective. Hence,
the distortive budget allocation due to local favoritism implies a failure of the government.
In the latter part of this paper, I present suggestive evidence that enhancing transparency in

the budget allocation can be an effective way to prevent this issue. I also show theoretically

2Franck and Rainer (2012) adopt data from 18 African countries, and their study indicates that the primary
education and infant mortality of ethnic groups were influenced by changes in the leaders’ ethnicity, which explains
Africa’s underdevelopment. Hodler and Raschky (2014) find that subnational regions have more intense nighttime
light when they are the birth region of the current political leader by using their panel of 38,427 subnational regions
from 126 countries with yearly observations from 1992 to 2009. And they argue that this provides evidence for
regional favoritism. Kung and Zhou (2017) find that death rate decreases in the hometowns of Central Committee
members of Chinese Communist Party, and they attribute it to members’ influential power on the shipment of
grain. My paper is different from Fisman, Shi, Wang, and Xu (2018) which focus on personnel management rather
than budget allocation, and they analyze the effect of hometown ties to a fellow selection of the Chinese Academies
of Sciences and Engineering. Xu, Bertrand, and Burgess (2018) apply independently developed bureaucratic
performance measures, and they find that home state allocated officers perform worse than comparable officers
who are allocated to non-home states using the case of Indian Administrative Service (IAS).

3However, it has a limitation to infer a causal linkage since the selection of EU Commissioners for Agriculture
can be correlated to budget level across countries. I can complement the study by exploiting a management rule
where bureaucrats are assigned to a position regardless of budget level across local districts.



that how the budget allocation can be affected by the institutional set-up, and it will help to
rearrange the budgeting role between the government and the parliament.*

This paper is organized as follows. Section 1.2 introduces background knowledge of South
Korea. Section 1.3 describes an empirical strategy. Section 1.4 presents empirical results and
Section 1.5 shows various robustness tests. Section 1.6 discusses why bureaucrats have such
influential power and how a new transparent system can resolve the hometown favoritism. In

Section 1.7, I conclude my paper with policy implication.

1.2 Background of the Study

1.2.1 Budgeting Characteristics
Two institutions play a pivotal role in the budget allocation.

The Ministry of Strategy and Finance® plays an essential role in the budgeting procedure. As
described in Figure 1.1, there exists one minister, two vice ministers, and six deputy ministers
each of whom is responsible for sub-sectors of the economy. The Budget Office is in charge of
the whole budgeting procedure, such as formulating a budget draft, executing and managing
the budget, and evaluating the budget performance. Moreover, it promotes policy implemen-
tation and supports the livelihood of people by allocating limited resources according to the
government’s priorities. The Budget Office strategically adjusts the size and structure of the
budget and effectively aligns it with the needs of the nation. The power of the ministry is

mainly originated from the role of budget planning and monitoring of budget implementation.

4The budgeting process is primarily dependent on two main agents, the politician who is elected by the local
public to serve for his electorates, and the bureaucrat whose position is independent of the public’s vote and acts as
an objective technocrat. So it is significant what kinds of the task each agent should assume (Holmstrom, 1982;
Dewartripont, Jewitt, and Tirole, 1998). For example, while administrative executives are responsible for making
the budget draft in South Korea, this role belongs to congressmen in the United States. Thus, comparing empirical
results caused by the different institutional set-up will be an intriguing topic for future research.

5Both the Ministry of Strategy and Finance and the National Assembly are depicted based on the system in 2016.
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The National Assembly is a unicameral legislature body which represents people by the Con-
stitution. It consists of 300 congressmen, 253 of whom are elected from each local constituency
based upon single-member electorate system. A serving term is 4-year. There exist 16 Standing
Committees and several Special Committees depending on its jurisdiction and role. Among
them, the Special Committee on Budget and Accounts which has 50 committee members is
crucial in securing local district’s budget. Members of the Special Committee on Budget and

Accounts rotates every year.

The administration assumes the authority and initiative in the budgeting process.

The Ministry of Strategy and Finance and the National Assembly are responsible for formulat-
ing the budget. Based on the expected amount of national tax revenue, these two governmental
bodies construct the annual budget plan on how to allocate and spend tax revenue throughout
the year. To be specific, the Budget Office in the Ministry of Strategy and Finance coordinates
with other sub-governments to make the annual budget draft, and this process starts from
January and ends on September 3rd. After the administration passes over its budget draft to
the National Assembly, deliberation process of the budget draft by the National Assembly
continues from September 3rd to December 2nd. The deadline is set as such because the
National Assembly must come to a resolution on confirming the budget proposal 30 days
before the beginning of the new fiscal year. Appendix A.1 describes detailed information of
the budgeting procedure.

Overall, high-ranked bureaucrats in the Ministry of Strategy and Finance hold the au-
thority and initiative to allocate funds to central and local governments, and they determine
a framework of the budget. This peculiar institutional set-up gives the superiority to the

administration over the parliament when it comes to the budgeting procedure.



1.2.2 Hometown as a Social Capital

Before turning to empirical estimation, it is necessary to understand why hometown can
play a significant role in the Korean context. A social connection through sharing the same
hometown is widespread in South Korea, and it is helpful to cultivate social relations within
group members. Hometown tie has been a part of Korean culture that establishes mutual
relationships between individuals for a long time, and it is the core of various aspects in

dealing with social activities (Mun, et al., 1989; Lim, et al., 1995; Lee and Park, 2000).°

Bureaucrats have a reason to present hometown favoritism.

South Korea recruits high-ranked public officials through the Higher Civil Service Qualification
Exam, which serves as a stepping stone to becoming a high-ranked public official.” The exam
is competitive, and passing the test is a glorious event both for him and his hometown. For
example, total 13,591 candidates took the exam for 380 slots in 2015. Among them, only 20
to 30 successful candidates whose exam score is high enough are assigned to the Ministry of
Strategy and Finance. Selected public officials begin their career in the central government,
and they are ordinarily considered to have an opportunity to rise in the society. Hometown
communes seek to build an intimate relationship with successful candidates. It is especially
the case in a rural area where hometown connection plays a significant role in the community.

Human resource management in the government follows a seniority rule under the roof of

Confucianism.® After about 20 years of service, members are promoted to the high-ranking

®Hometown favoritism is a kind of “guanxi” which is also popular in China. Guanxi refers to the broader social
network including hometown favoritism, school network, workplace connection. According to Douw, et al. (1999),
cultivating hometown ties is “part and parcel of the Chinese culture of establishing guanxi, or relationships of mutual
obligation between individuals, and is therefore also an inherent part of the social structure in which doing business in China
is embedded at present.”

"This system is different from other countries such as the United States where spoils system is in root. In South
Korea, bureaucrats are exempt from the public’s vote, and appointment to major government positions is relatively
independent of politician’s discretion.

8Social norms originated from Confucianism are widespread in social relations, and the seniority rule is one
example. For example, irrespective of abilities and other personal characteristics, it is rare for junior colleagues to
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position. Rotation term for each position usually lasts for one to two years. Since career
prospects become arduous due to the pyramidal hierarchy of government, many of them leave
the position and cultivate a new career before reaching statutory retirement age (Bertrand,
Burgess, Chawla, and Xu, 2017). One example of an alternative career path is to become a local
politician (Choi, 2016). With the help of hometown information, high-ranked bureaucrats have

an incentive to exploit their influential power to favor their hometown.

Local governments also have an incentive to exploit hometown connection.

To understand why the local governments seek to secure more budgets using hometown
connection with high-ranked bureaucrats, I need to understand the government finance
system. Here, I briefly describe the tax revenue and expenditure system of South Korea.
Total tax revenue mainly consists of two bases, the National Tax & the Local Tax. There are
14 National Tax items and 11 Local Tax items, and each item is defined and regulated by the
Act respectively. Figure 1.2 shows detailed components of the National Tax and the Local
Tax. The National Tax is collected by two central governments, the National Tax Service and
the Korea Customs Service. Collected tax revenue is utilized either by central governments
(ministry-level) or local governments (municipality-level). Table 1.1 describes detailed items of
tax revenue. According to the Ministry of Strategy and Finance’s statistics, about 77% of total
tax revenue as of 2015 is financed from the National Tax, which amounts to $215.7 billion. The
Local Tax Act describes purposes, resources, and usages of the Local Tax. Each municipality
has the authority to collect and use the Local Tax.!® The Local Tax is unevenly distributed

among provinces and counties since geopolitical and socioeconomic environments are different

become a boss of their senior.
9The following describes a high-ranked bureaucrat’s general career path: Starting as Deputy Director (8-12
years)—Promoting to Director (8-10 years)—Entering into a group of Senior Executive Service, and advance to
Director General, Deputy Minister, Vice Minister, and Minister.
0There are a few centrally-controlled restrictions by the Ministry of the Interior which imposes basic regulations
on tax bases and tax rates.
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Table 1.1: Total Tax, National Tax, and Local Tax

($ billion)

2007 2008 2009 2010 2011 2012 2013 2014 2015
Total Tax 2050 212.8 2097 2269 2447 2569 2557 267.2 280.6
(% of GDP) (21.0) (20.8) (19.7) (19.3) (19.8) (202) (17.9) (18.0) (18.0)
National Tax 1615 167.3 1645 177.7 1924 2030 2019 2055 2157
(% of Total Tax) (78.8) (78.6) (78.5) (78.3) (78.6) (79.0) (79.0) (76.9) (76.9)
Local Tax 435 455 452 492 523 539 538 6L7 649
(% of Total Tax) (212) (21.4) (21.7) (21.7) (214) (21.0) (21.0) (23.1) (23.1)

2 Source: Tax Collection Report (National Tax Service, 2015; Korean Customs Service, 2015), Local Tax
Annual Report (Ministry of the Interior, 2015).

across local districts and their resources are dependent on local economic circumstances.
Central and local governments operate tax expenditure. One interesting aspect is that there
exists a huge discrepancy between the tax revenue and expenditure in South Korea. When it
comes to tax revenue, as shown in Table 1.1, about 75-80% of the revenue is collected by the
central government whereas only 20-25% is obtained by the local government. However, when
it comes to tax expenditure, only 60-65% of the total budget is spent by the central government,
and the remaining 35-40% is utilized by the local government. Table 1.2 shows the specific
disparity between tax revenue and budget expenditure. It implies that local governments use
a substantial portion of the National Tax even if their revenue is mostly financed by central
government. The disparity became stronger after the emergence of the local self-autonomy
system in the 1990s.!! Nowadays, a growing number of governmental policies and projects
are executed independently at the local government level. However, since tax revenue is
still collected and allocated by the central government, politicians in local government pay
attention to secure more budgets from it. Hence, it is common for local districts to establish

social connections with influential members of government and parliament. By using social

Before the local self-autonomy system was introduced, governor and mayors of local governments were
not elected by the public. Instead, they are appointed among public officials in the central government. After
introducing the local self-autonomy system (called as administrative decentralization) around mid-1990, head of
local governments is now elected by citizens.
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Figure 1.2: Korean Tax System in 2015
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Table 1.2: Total Budget Expenditure by Government Type

($ billion, %)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Total 2768 2888 320.1 355.0 3658 376.6 399.7 4205 4382 459.6 480.3
Central Government 1754 1768 1951 2175 2259 235.6 2486 263.6 2747 2863 2957
(% of Total) (634) (612) (60.9) (61.3) (61.8) (62.6) (622) (62.7) (62.7) (62.3) (61.6)
Local Government 1014 1120 1250 1375 1399 1410 151.1 1569 163.6 1733 1846
(% of Total) (36.6) (38.8) (39.1) (387) (382) (37.4) (37.8) (37.3) (37.3) (37.7) (384)

2 Source: Summary of Local Budget for FY 2016 (Ministry of the Interior, 2016).

capital such as hometown connection or joining the Special Committee on Budget and Accounts

in the National Assembly, they seek to attract more financial resources to their constituencies.

The National Subsidy is susceptible to hometown favoritism.

South Korea has an inter-governmental transfer system called the Local Finance Equalizing
Scheme to resolve the tax revenue-expenditure disparity between central and local governments.
Under the Local Finance Equalizing Scheme, revenue from the National Tax is distributed to
local governments based on various criterions. The transfer from central to local government
redresses fiscal discrepancies between them, and it allows the local governments with weak
revenue resource to provide local public goods and services. There are three main components
in the Local Finance Equalizing Scheme, the Local Share Tax, the Local Education Subsidy, and the

National Subsidy.'? Table 1.3 shows the total amount of each component.

12

e Local Share Tax: The Local Share Tax Act prescribes the amount of the Local Share Tax to each local district.
Since the main purpose of the Local Share Tax is to achieve the equity across local regions, the Act precisely
predetermines mathematical formula. Based on it, it calculates what amount of budget should be allotted to
each district considering excess or deficiency of revenue. Around 20% of internal taxes are allocated to local
governments in which fiscal income falls below the standard. It is the component of the budget which is not
affected by discretionary behaviors of bureaucrats and politicians.

e Local Education Subsidy: The finance of local education is separately managed by the local education
authorities. The Local Education Subsidy is granted to them, which accounts for about 20% of internal taxes.
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Table 1.3: Local Finance Equalizing Scheme

($ billion)

2011 2012 2013 2014 2015 2016
Total Transfer to Local Government 97.8 105.7 114.1 116.6 1194 1233

Local Share Tax 29.1 320 344 346 332 343
Local Education Subsidy 323 342 376 400 441 430
National Subsidy 353 384 411 409 394 412

@ Source: National Assembly Budget Office website, http:/ /index.go.kr, Summary of Local Budget
for FY 2016 (Ministry of the Interior, 2016), The Korea Tax System (Ministry of Strategy and
Finance, 2014).

b Total Transfer to Local Government = Local Share Tax + National Subsidy + Local Education
Subsidy

The National Subsidy plays a crucial role since local development requires financial re-
sources to support various economic and social policies. And it is the grant through which
bureaucrats and local politicians can exert their influential power. The National Subsidy is
managed by the Subsidy Management Act and the Enforcement Decree of the Subsidy Manage-
ment Act. In the attached Table 1 of the Enforcement Decree of the Subsidy Management Act,
total 122 categories of the National Subsidy and subsidized rate of each category is specified,
which looks like to be strictly regulated by the Act. However, the 122nd clause of Table 1
describes an exception rule that “the National Subsidy can be allocated to other local projects on
which the Ministry of Strateqy and Finance and local governments mutually agree as necessary, and
detailed contents of the project and the subsidized rate are determined based on the governmental
budget formation guideline each year.” It implies that bureaucratic powers can affect the National
Subsidy allocation via the 122nd clause of Table 1. Therefore, discretionary behaviors of public
officials and politicians play a significant role in determining the amount of the National Sub-
sidy to each local district. That is, allocating the National Subsidy each year is contingent on
the stakeholder’s judgment. In particular, as shown in Table 1.4, while the Local Tax Revenue
and the Local Share Tax is relatively at a stalemate, the local government’s budget expenditure

has increased significantly. It means that National Subsidy is becoming a huge part of financial



Table 1.4: Local Government’s Expenditure and Revenue

($ billion)

2011 2012 2013 2014

2015 2016

) . 141,039 151,095 156,889 163,579
Expenditure Local Budget Expenditure

(+70/0) (+40/0) (+40/o)

173,259 184,583

(+6%)  (+6%)

52,300 53,938 53,779 61,723
Local Tax Revenue

(+3%) (+0%)  (+13%)

31,938 35206 35575 35921
Revenue Local Share Tax

(+9%) (+1%) (+1%)

32,295 35,105 36,838 39,195
National Subsidy

(+8%)  (+5%)  (+6%)

64,903 64,840
(+5%)  (+0%)
34,220 31,953
(-5%) (-7%)
44,097 43,019

(+11%)  (-3%)

2 Source: Local Finance Report for FY 2016 (Ministry of the Interior, 2016).

resources for local government, and it has a higher incentive to gain more subsidies.

1.3 Empirical Strategy

1.3.1 Empirical Design

15

A testable hypothesis is whether hometown favoritism exists in budget allocation. To be

specific, I examine the effect of public officials and politicians on the local budget. I apply a

regression on a balanced panel dataset uniquely constructed by the authors. The econometric

model is given by:

Yict+1 = B1MOSE; . + BoBudgetCommittee; .y + Xicr + vi + 0t + Act + €i ot

(1.1)
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t13 and tisa year.14 The

where i is a local district, ¢ is a upper-level local (metropolitan) distric
period from 2008 to 2015 is analyzed. Two former presidents Myong-bak Lee (2008-2012) and
Geun-hye Park (2013-2015), are both from the Saenuri party, which is the majority party in the
parliament for both 2008-2011 and 2012-2015 terms. More explanations on analyzing the unit i
are provided in Appendix A.2. In all of my analysis, I adjust standard errors for clustering at

local district level i to account for any spatial correlation. My main variables of interest are 31

and B».

Outcome variables

The principal outcome variable is the National Subsidy. The National Subsidy is the budgetary
sub-part affected by discretionary behaviors, so it is the most suitable candidate in checking
for the existence of hometown favoritism. It also has an advantage when it comes to correct
measurement to examine the influence of politicians and bureaucrats at time ¢, since the
allocation of the National Subsidy is based on the annual basis.'® I use per capita value and
take a natural log to accommodate population change and ceiling effect caused by budget
size. To check the robustness, I substitute the National Subsidy to either the Subsidized Project

Budget or the Total Budget.'®

131 control total 17 upper-level local autonomy (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, Ulsan,
Gyeonggi, Gangwon, Chungbuk, Chungnam, Sejong, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, Jeju).

14 As explained by Khwaja and Mian (2011), a first step in conducting rent-seeking behavior is to identify a
possible rent-seeking actor. However, since a simple difference in outcomes may arise from reasons other than
my interest, additional differences are required to remove these concerns. The effective method is to specify
certain circumstances in which rent-seeking is more likely to occur. This additional classification provides another
difference margin. If identified agents show peculiar behaviors in situations which allow them rent-seeking
behavior easier than average participants, it strongly supports the existence of rent-seeking mechanism. In this
paper, possible rent-seeking actors are high-ranked bureaucrats or politicians who are suspected of possessing the
budgeting manipulation power. So I identify bureaucrats in the Ministry of Strategy and Finance and the local
district politicians at first, which gives the first-difference dimension. Second, I use demographic characteristics of
bureaucrats and politicians as the second-difference dimension.

151f the budget allocation is a multi-year based, dummy variable of MOSF and BudgetCommittee does not
precisely represent hometown favoritism. The annual accounting principle of the National Subsidy excludes this
possibility.

16The Subsidized Project Budget consists of the National Subsidy plus the corresponding proportional matching
fund. Local government is responsible for the matching fund when it operates policies or projects supported by the
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Explanatory variables

MOSEF,; . ; is a dummy variable indicating whether local district i has a high-ranked bureaucrat
in the Ministry of Strategy and Finance at t. Since this public official formulates the budget
draft between June and August, I codify 1 into a dummy variable MOSF; .; when the high-
ranked public official from i is in the government position during this period. I specify
high-ranked public officials as follows: one minister, two vice ministers, six deputy ministers,
and five director generals in the Budget Office. These are the positions with both the budgetary
power and higher social status comparable to the congressman. For more detailed analysis, I
separately analyze the impact of bureaucrats by classifying public officials according to rank
and relevance to the budget.

MOSF (Core); . includes one minister, two vice ministers, two deputy minister in the
Budget Office and the Fiscal Affairs, and five director generals in the Budget Office. I indepen-
dently apply this variable since these members are more closely related to budget formulation
process, which helps to examine the effect of high-level bureaucrats on the budget crafting.
Figure 1.3 describes the public official’s hometown across years. I also consider public officials
of other central governments (ministry-level) since the budget draft is constructed through

coordination with multiple government bodies.!” Thus, Gov; . ; is equal to 1 when local district

National Subsidy. It is introduced to enhance local governments’ financial responsibility and to prevent them from
implementing not-credible projects (Choi, 2014). The hierarchy of budget is given by below:

First Level Second Level Third Level Funding Resources

. . National Subsidy <+ Central Government
Subsidized Project Budget

Total Budget Matching Fund <  Local Government

Autonomous Project Budget < Local Government

17 As of 2016, South Korean central government consists of 17 ministries and 6 government commissions.

e Iinclude 11 ministries and 1 commissions. They are directly related to local budget and assume more than
70% of total government budget. (Ministry of Science, ICT and Future Planning, Ministry of Education,
Ministry of the Interior, Ministry of Culture, Sports and Tourism, Ministry of Agriculture, Food and Rural
Affairs, Ministry of Trade, Industry and Energy, Ministry of Health and Welfare, Ministry of Environment,
Ministry of Employment and Labor, Ministry of Land, Infrastructure and Transport, Ministry of Oceans and
Fisheries, Financial Service Commission)

o I exclude 5 ministries and 5 commissions. These agencies are not directly related to local budget and mainly
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i is a hometown of other ministries” minister or vice-minister at ¢.

BudgetCommittee; . ; is a dummy variable which equals to 1 if at least one of congressmen
in the region i is a member of the Special Committee for Budget and Accounts at t. Figure
1.4 illustrates a distribution of the variable across years. To examine other possibilities of
political influence, I use FinanceCommittee; ., which indicates whether one of the congressmen

is affiliated to the Standing Committee of Strategy and Finance in the region 7 at ¢.

Covariates

I control a number of variables for X;.; which can be correlated to my variable of interest.
It includes ruling-party existence (whether i is a region of the ruling-party congressmen),
fiscal autonomy ratio (= {Local Tax + Non Tax Revenue} / Total Budget), senior population
ratio (60 or above), GDP per capita & unemployment rate of upper-level local district c. 7; is a
region fixed effect to capture unobserved characteristics of the local district. Since the budget
size tends to increase every year, year dummy variable é; is added to control common time
fixed effect. Each local district has a specific time trend due to its distinctive socioeconomic
circumstances. Hence, I add a term A which is the region-specific linear trend. €; . is an error

term.

deal with regulatory policy. (Ministry of Foreign Affairs, Ministry of Unification, Ministry of National
Defense, Ministry of Justice, Ministry of Gender Equality and Familly, Korea Communications Commission,
Korea Fair Trade Commission, Anti-corruption and Civil Rights Commission, Nuclear Safety and Security
Commission, National Human Rights Commission)
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Endogeneity Issue

In estimating the hometown favoritism to the budget allocation, the empirical challenge is
a possibility of endogenous attributes to social connections since the assignment of public
officials is non-random. Throughout the paper, I carefully interpret the estimation result as
evidence of correlations, and my results may show the upper bound of the effect. However,
institutional backgrounds give a chance of causal linkage from bureaucrat’s hometown to
budget allocation. First, public officials are selected solely based on the civil service aptitude
test, so the result is random across local districts. '8

Second, their career path follows a seniority rule that public officials of earlier entering
cohort are usually promoted in advance than those of later entering cohort.!

Seniors are expected to leave their job automatically when their peers with a shorter
career history are promoted to a higher position. This practice reflects the distinctive Korean
(and Asian) environment where the length of the experience, rather than competence, play a
dominant role in professional relationships. It is a by-product of the Korean culture that if a
boss is younger and has a shorter history, then he cannot have a good enough command over
the organization. Since this personal management system is orthogonal to regional economic
condition, it offers a plausible context to infer the causal relation between the hometown
favoritism and budget allocation.

Third, job rotations among high-ranked public officials are an integral part of the Korean

government’s personnel management. These changes are staggered across periods in different

18Gkillful applicants are probably not equally-distributed over the country. It implies that regions with a higher
education-level have a higher chance to receive a positive treatment in this setting. However, this concern is
limited according to the Population Census by Statistics Korea. For example, Population Census of 1985 in which
high-ranked officials in the dataset became public officials shows that the ratio of people whose education level is
equal and above college is not much variant across the metropolitan regions (9-13%). Also, considering that the
test is highly competitive among selected applicants, the exam result is approximate to be random across the local
districts.

9While ministers and vice ministers are appointed by the president, the appointment and allocation of high-
ranked officials in the execution level are in the boundary of the seniority rule.
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local districts, which enables the identification sharper than the one-off event. 20

Fourth, reverse causality linked from the level of local districts” budget to bureaucrat
assignment to a certain position is not likely under the above selection and assignment process
of bureaucrats.

Fifth, to address endogeneity caused by omitted variables, I control local district’s demo-
graphic traits X . ;, region fixed effect 7;, and region-specific linear trend A¢. These institutional
settings, that selection of public officials is via the civil qualification test and promotion to
the high-ranked position is realized based on the seniority rule, have advantages for my
empirical approach, since hometown of bureaucrats becomes orthogonal to other confounding
individual or regional factors that affect the budget allocation. Thus, it becomes orthogonal to
the outcomes of interest.

Similarly, the assignment rule of members of the Special Committee on Budget and Ac-
counts exhibits a high rotation rate (higher than 70% each year) with a short-term tenure
(1-year).?! Hence, it is unlikely to be correlated with any unobserved jurisdiction’s charac-
teristics. Considering these facts, the assignment rule can be assumed to be a quasi-random
process, which alleviates the endogeneity problem. Therefore, my estimation can give evidence

of causal relation of personal characteristics on the budget allocation.

1.3.2 Data Collection and Descriptive Statistics

I collect fiscal data from Local Finance Integrated Open System and Local Finance Yearbook
published annually by the Ministry of the Interior. To identify high-ranked bureaucrat’s
hometown, information is extracted from Seoul Newspaper articles which include the detailed

profile. I verify it using multiple newspaper resources and private connections. I construct a

20Thus, personal relationships via sharing the hometown can have difference effect on provinces across years,
serving as a strong identification instrument.

2I'The high rotation rate with short-term period reflects equity concern across local districts. By doing so, the
Committee seeks to represent every jurisdiction during the 4-year political session.
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dataset for politicians based on the National Assembly website. I also gather demographic-
related dataset for each local district from the National Statistical Office website and the
National Election Commission website.

Table 1.5 shows summary statistics. Average value of the Total Budget is larger than the
Subsidized Project Budget, which in turn is larger than the National Subsidy. The mean of
MOSE, . is about 0.332. About 27% and 14% of congressmen are members of the Special
Committee of Budget and Accounts and the Standing Committee of Strategy and Finance

respectively.

1.4 Estimation Results

The test is constructed to examine whether bureaucrats” hometown attracts intergovernmental
transfer more. Figure 1.5 shows the preliminary results. While both per capita National
Subsidy and the National Subsidy are on the rising trend, the absolute amount of increase is
comparable even though the initial level is smaller in the hometown of public officials in the
Ministry of Strategy and Finance. It implies that the growth rate can be different between two
regions.

The estimation result in Table 1.6 shows positive effects of high-ranked bureaucrats on the
growth rate of per capita National Subsidy. When the local district is hometown high-ranked
executive in the Ministry of Strategy and Finance, the National Subsidy increases by 17.2% if
I do not control any covariates (column (1)). When I include all vectors of control variables
and fixed effects, the growth rate of per capita National Subsidy increases by 6.6% (column
(5)). The coefficient of MOSF; . ; becomes smaller from 0.181 to 0.066 and R? increases higher
from 0.188 to 0.663 when I control year fixed effect. It demonstrates a tendency of consistent
increase of the budget every year. The effect of core bureaucrats is smaller to 5.6%, but it is still

significant at 10% level (column (6)).



Table 1.5: Summary Statistics

Variable Mean Std. Dev. Min. Max. N

National Subsidy 0.471 0.383 0.036 2.133 1233
Subsidized Project Budget 1.112 0.959 0.132 5.056 1235
Total Budget 2.157 1.745 0.425 9.781 1240
MOSF 0.332 0.471 0 1 1240
MOSE (Core) 0.321 0.467 0 1 1240
MOSEF (Nonbudget) 0.157  0.364 0 1 1240
Other Gov. 0.424 0.497 0 1 1240
Budget Committee 0.265 0.441 0 1 1240
Finance Committee 0.143 0.350 0 1 1240
Ruling Party 0.671 0.470 0 1 1240
Fiscal Autonomy 0.315 0.159 0.078 0.86 1234
Senior Pop. Ratio 0.188 0.071 0.073 0445 1236
GDP per capita 27483 8783 14295 62938 1240
Unemployment Rate 3.28 0.86 1.60 510 1240
Year - - 2008 2015 1240

@ National Subsidy, Subsidized Project Budget and Total Budget is per capita value.
The hierarchy is as follows: Total Budget D Subsidized Project Budget D National

Subsidy.

b MOSF implies high-ranked bureaucrats in the Ministry of Strategy and Finance.
MOSF (Core) is a core member of budget-related bureau, and MOSF (Nonbudget)

is the rest of all.

¢ Other Gov. is equal to 1 if the region i is a hometown of either minister or vice-
minister of total 11 central governments and 1 government commission.
d Budget Committee and Finance Committee is a member of congressmen in each

Committee in the National Assembly.

¢ Fiscal Autonomy = (Local Tax Revenue + Non-Tax Revenue)/Total Budget
f The unit of GDP per capita is 1000 KRW (1000 KRW is approximately equal to 1

USD).
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Figure 1.5: Amount of National Subsidy across Years

Trend of per capita National Subsidy
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Table 1.6: Basic Regression Result

Dep. Var.: National Subsidy

Variable (1) ) 3) 4) ) (6)
MOSF 0.172%* 0.173***  0.181***  0.066*
(0.043) (0.044) (0.051)  (0.029)
MOSEF (Core) 0.056"
(0.030)
Budget Committee -0.020  -0.023 -0.027 -0.015 -0.015
(0.025)  (0.025) (0.024)  (0.015) (0.015)
Ruling Party -0.109**  -0.088* -0.088*
(0.040)  (0.035) (0.035)
Fiscal Autonomy 0.548 -0.522  -0.534
(0.371)  (0.295) (0.296)
Senior Pop. Ratio -15.153***  -1.117 -1.154
(2.808)  (2.278) (2.279)
GDP per capita -0.000*  -0.000 -0.000
(0.000)  (0.000) (0.000)
Unemployment Rate -0.105***  0.013  0.013
(0.026)  (0.029) (0.029)
Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0125 0.0006  0.0132 0.1880  0.6634 0.6630
N 1232 1232 1232 1230 1230 1230

3 Standard errors in parentheses, * p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001



27

Interestingly, the effect of politicians on the local budget is not statistically significant
in all cases. There are two possible speculations for this result. First, under the current
Korean budget system, bureaucrats make a draft of the annual budget plan. After that,
politicians only modify and adjust the already-formulated budget by the bureaucrats. Given
this environment, there is not much room for the politicians to make a transformation on the
annual budget. Second, as observed in Figure 1.3 and 1.4, there are more politicians in the
budget committee than the bureaucrats in the Ministry of Strategy and Finance. Therefore,
the power concentration is denser among the bureaucrats than the politicians. Third, the
null findings for the National Assembly’s members may give evidence for the importance
of institutions preventing potential nepotism. Over time, many rules and regulations have
been introduced to restrict myopic and self-interested budget manipulation by the legislative
members. For instance, the annual rotation system for members of the Special Committee on
Budget and Accounts makes individual politician’s budget manipulation virtually impossible.
Also, the budget committee is relatively large and almost equally distributed across regions,
which also prevent individual politician’s self-interested budget crafting.

The existence of ruling-party politicians shows negative effects on all specifications, which
is contradictory to my original prediction. However, it can be possible since the majority party
in the National Assembly did not change during my analysis period (2008-2015). Therefore,
the fact that local district is occupied by the ruling-party politician may not be beneficial
for the local region to secure more budgets. Economic factors such as GDP per capita and
unemployment rate do not affect the budget allocation much. It is understandable considering
homogeneous characteristics across local regions within a small territory of South Korea.

Overall, Table 1.6 highlights that social capital of region i is related to more subsidies in
the following year in the existence of hometown connection through high-ranked bureaucrats.

It presents that political representation of the jurisdiction is not constrained by electoral



28

accountability solely. Bureaucrat’s geographical identity as an implicit social capital can play a

crucial role in the budget allocation.

1.5 Robustness Checks

Other explanations for the result may exist. Another mechanism other than hometown fa-
voritism can be the main channel. For instance, different types of bureaucrats or politicians can
influence the budget allocation. To rule out other explanations, I conduct a battery of sensitivity

tests to support that bureaucrats in charge of budgeting affect the resource allocation in real.

1.5.1 Falsification Test

Even though Table 1.6 shows that the growth rate of per capita National Subsidy increases
about 6.5% in the hometown of bureaucrats, it remains questionable whether estimated
results reflect a causal effect. While I employ various fixed effects ;, J;, and A to eliminate
unobserved factors, the possibility of bias still persists due to the existence of a third factor.
Here, I perform a falsification test. The logic is that the effect of bureaucrats can only appear
when he is in power. So it is not possible to influence the local budget allocation before he
is in the high-ranking position. Also, bureaucrat’s influential power will evaporate after he
moves to position irrelevant to the budget allocation. Thus, it can give a necessary condition
for my hypothesis. To be specific, I lead the dummy variable MOSF; . ; from year 1 to 4 and
lag it from year 1 to 3, respectively.?? If my results are robust, it will not yield significant effect

on the coefficient f; when I lead or lag the MOSF variable.

22Considering the hierarchical organization, I cannot exclude a possibility that predecessors in the position may
influence following year’s budget allocation even after moving to a different position or retiring. Therefore, to be
precise, it can be called a “placebo test” in the case of MOSF; . ;4 for j € {1,2,3,4}, and a “persistent effect test”
forj € {—3,—2,—1}. Below table describes an example how the analysis is interpreted.

Budget Year 2008 2009 Explanation
Basic Test MOSF Year 2007 2008 | Basically, bureaucrats of year 2007 affect the budget of year 2008.
Falsification Test Placebo Test MOSEF (leading 1 year) | 2008 2009 | Bureaucrats of year 2008 cannot influence the budget of year 2008 since the budget is already determined in year 2007.
Persistence Test | MOSF (lagging 1 year) | 2006 2007 | Bureaucrats of year 2006 may influence the budget of year 2008 if their power is persistent.
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(1.2)

As Table 1.7 and Figure 1.6 show, the coefficients f; of the dummy variable MOSF; s ;

become statistically insignificant, and the sizes become smaller. The coefficient is 0.000-0.005 in

case of persistent effect test when j € {—3, —2, —1}, and the result is similar in case of placebo

test when j € {1,2,3,4}. This result shows that the bureaucrat influences his hometown’s

budget allocation only when he is in the position of power.
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1.5.2 Other Bureaucrats Effect

Other governments participate in making the budget draft with the Ministry of Strategy and
Finance. Ministers and vice-ministers are the head of departments, and they are regarded to
have considerable power and affect the public affairs beyond their jurisdiction via their social
capital. It suggests the possibility of favor-trading to the local budget allocation between local
regions and bureaucrats in other departments. Thus, I apply a variable Gov; .; to examine
another substantial channel. Table 1.8 gives the results.

In all specifications, there is no evidence of hometown favoritism by other government
bureaucrats. When I consider both public officials of both the Ministry of Strategy and Finance
and other governments, the effect appears only in the case of the Ministry of Strategy and
Finance (column (6)). There are several possible reasons behind such results. First, possession
of hegemony in the budgeting is critical in allocating the local budget. Since other bureaucrats
have limited roles and they do not have the initiative in making the budget draft, the effect on
the local budget can be restricted. Second, most ministers during the period are appointed-
politicians, who do not have a higher incentive to take roots in the local area. Thus, it may

lower their association with the favor-trading through hometown preference.

1.5.3 Other Congressman Effect

There is another mechanism that politicians can leverage their power to the budgeting, for
example by joining the Standing Committee of Strategy and Finance. This Standing Committee
of Strategy and Finance is comprised of 26 congressmen and carries out inspections and audits
of governments every year. The term for the Standing Committee of Strategy and Finance is
two years. Members of the Standing Committee of Strategy and Finance are more likely to be
affiliated with bureaucrats of the Ministry of Strategy and Finance due to frequent meetings

and inspections at the National Assembly. Because they can contact bureaucrats more often,



Table 1.8: Regression Result with Other Governments

Dep. Var.: National Subsidy

Variable (1) 2 3) 4) ) (6)
Other Gov. 0.043 0.044 0.021 0.005  0.004
(0.022) (0.022)  (0.023)  (0.018) (0.017)
MOSF 0.064*
(0.029)
Budget Committee -0.020 -0.021 -0.026 -0.015  -0.015
(0.025) (0.025)  (0.025)  (0.015) (0.015)
Ruling Party -0.111**  -0.089* -0.088*
(0.040)  (0.035) (0.035)
Fiscal Autonomy 0.542 -0.524  -0.523
(0.375)  (0.297) (0.296)
Senior Pop. Ratio -15.521***  -1.147 -1.113
(2.858)  (2.299) (2.279)
GDP per capita -0.000*  -0.000 -0.000
(0.000)  (0.000) (0.000)
Unemployment Rate -0.105***  0.011  0.012
(0.027)  (0.030) (0.030)
Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0016 0.0006 0.0022  0.1759  0.6619 0.6634
N 1232 1232 1232 1230 1230 1230

2 Standard errors in parentheses, T p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001

32



33

social connections between them may create a higher possibility of distortive budget allocation.
Table 1.9 reports that the coefficient of FinanceCommittee; ., is small and not statistically
significant. It suggests that there is no clear evidence of local budget influence through

members of the Standing Committee of Strategy and Finance.

1.5.4 Heterogeneous Effect across Regions

It is commonly believed that hometown preference is weaker in the Greater Seoul Metropoli-
tan Area (GSMA). One-third of total populations reside in the GSMA (Seoul, Incheon, and
Gyeonggi), and numerous new movers have taken root here after rapid industrialization since
1970. According to Lee and Park (2000), the power of social network becomes stronger in local
areas while it becomes weaker in the GSMA. Also, it is difficult to distinguish bureaucrats’
impact from other factors since budgets in the GSMA is enormous and complex. Therefore, I
separate them into two regions to witness the hometown favoritism more clearly.

Table 1.10 shows that the hometown preference is remarkable in the non-GSMA region. The
budget allocation is affected by bureaucrats only in the local regions with strong hometown
preference. The effect is stronger by 7.6% for members in the Ministry of Strategy and Finance.
In contrast, the effect is small and insignificant in the GSMA region where social capital
through sharing the hometown is weak. These findings confirm my argument that high-

ranked bureaucrat benefits his hometown through local budget allocation.

1.5.5 Placebo Region Effect

As another robustness check for hometown preference, I perform a placebo test. More specifi-
cally, I assess whether hometown favoritism still exists by extending the analyzing unit i to
include neighborhoods outside of the hometown. If the budget allocation is affected by bureau-

crats via hometown preference, the effect will appear only when the region is well-targeted,



Table 1.9: Regression Result with Finance Committee Members

Dep. Var.: National Subsidy

Variable 1) 2) 3) 4) (5) (6)
MOSF 0.172%** 0.172***  0.180***  0.063*
(0.043) (0.043) (0.051) (0.029)
MOSEF (Core) 0.055%
(0.030)
Finance Committee -0.005 -0.009 0.008 0.013 0.013

(0.038) (0.037)  (0.025)  (0.022) (0.022)

Ruling Party -0.108**  -0.087* -0.087*
(0.040)  (0.035) (0.035)

Fiscal Autonomy 0.542 -0.524  -0.536
(0.368)  (0.293) (0.294)

Senior Pop. Ratio -15.127°%  -1.116  -1.154
(.794)  (2.275) (2.275)

GDP per capita -0.000*  -0.000 -0.000
(0.000)  (0.000) (0.000)

Unemployment Rate -0.106™*  0.012  0.012
(0.026)  (0.029) (0.029)

Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0125 0.0000 0.0126 0.1871  0.6632 0.6628
N 1232 1232 1232 1230 1230 1230

3 Standard errors in parentheses, * p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001
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and it will be dissipated when the scope of hometown is arbitrarily expanded. To perform the
test, I randomly choose one neighborhood which shares a borderline with the bureaucrat’s
hometown, and I falsely assume this connected commune as his hometown. Table 1.11 is the
result.

The outcome supports my hypothesis. The effect on the budget allocation disappears when
the local district is widely defined. As shown in column (5) of Table 1.11, the coefficient becomes
insignificant when all covariates and fixed effects are controlled. These results manifest the

link between the hometown favoritism and the budget allocation.
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1.5.6 Other Dependent Variables

Since my main hypothesis is whether bureaucrats and politicians influence the budget alloca-
tion, I use the Subsidized Project Budget and the Total Budget as dependent variables.? If my
result is robust enough, similar results should occur in these changed variables. Table 1.12 and
Table 1.13 report the results. In both cases, the dummy variable MOSF; . ; still shows positive
effects. One noticeable point is that the magnitude of effect becomes larger. It may hint at the
existence of other budget components which are engineered via the bureaucrat’s discretionary
judgment.

I also use the revenue-related component as a dependent variable to corroborate the
existence of hometown favoritism. Autonomous financial resource, which is a sum of the Local
Tax and the Non-Tax Revenue, is mechanically determined by regional economic situations,
and it is not affected by bureaucrats” discretionary power. Thus, the regression on autonomous
financial revenue should not be influenced by hometown favoritism if my estimations are
robust. To be specific, I estimate the equation by changing Y; . ; to the sum of the Local Tax and
the Non-Tax Revenue divided by total population and taking a natural log.

The result in Table 1.14 is as expected. There is no evidence that high-ranked bureaucrats
influence autonomous financial revenue. It reinforces my hypothesis of hometown favoritism

prevalence on the budget allocation.

1.5.7 Indirect Influence Possibility

There is a possibility that local politicians indirectly seek to secure more funds to their con-
stituency through affiliated bureaucrats to avoid criticisms of pork barrel. Based on this
speculation, I add an interaction term between the bureaucrats and politicians to check the

possibility of indirect influence. However, the result in Table 1.15 shows that the interaction

2These measures go beyond the scope of bureaucrats’ discretion, so they are a less precise component that I
wish to capture.
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Table 1.11: Regression Result with the Expanded Region

Dep. Var.: National Subsidy

Variable (1) (2) 3) (4) (5)

MOSF 0.111** 0.112**  0.100* 0.016
(0.034) (0.035)  (0.040)  (0.026)

Budget Committee -0.020 -0.022 -0.027 -0.015

0.025) (0.025) (0.025)  (0.015)

Ruling Party -0.108**  -0.088*
(0.040)  (0.035)

Fiscal Autonomy 0.585 -0.517
(0.371)  (0.295)

Senior Pop. Ratio -15.133***  -1.116
(2.859)  (2.300)

GDP per capita -0.000*  -0.000
(0.000)  (0.000)

Unemployment Rate -0.108***  0.011
(0.026)  (0.029)

Region FE Y Y Y Y Y
Year FE N N N N Y
Region-specific linear trend N N N Y Y
R? 0.0081 0.0006 0.0087  0.1813  0.6620
N 1232 1232 1232 1230 1230

A Standard errors in parentheses, T p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001



Table 1.12: Regression Result with the Subsidized Project Budget

Dep. Var.: Subsidized Project Budget

Variable 1) ) 3) 4) ) (6)
MOSF 0.150%** 0.150***  0.175"**  0.093***
(0.037) (0.037) (0.045) (0.027)
MOSF (Core) 0.095"**
(0.027)
Budget Committee -0.008  -0.010 -0.013 -0.006  -0.006
(0.021)  (0.021) (0.021) (0.015)  (0.015)
Ruling Party -0.090*  -0.073** -0.074**
(0.032) (0.027)  (0.027)
Fiscal Autonomy 0.454 -0.501  -0.522
(0.444) (0.411)  (0.410)
Senior Pop. Ratio -11.276***  -0.076  -0.132
(2.531) (2.224) (2.225)
GDP per capita -0.000 -0.000  -0.000
(0.000) (0.000)  (0.000)
Unemployment Rate -0.100***  0.040 0.040
(0.023) (0.027)  (0.027)
Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0138  0.0001  0.0140 0.1639 0.5618  0.5620
N 1234 1234 1234 1232 1232 1232

2 Standard errors in parentheses, T p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 1.13: Regression Result with the Total Budget

Dep. Var.: Total Budget

Variable (1) ) (©)] 4) 5) (6)
MOSF 0.112** 0.112%* 0.142*** 0.089***
(0.031) (0.031)  (0.038)  (0.026)
MOSF (Core) 0.091***
(0.026)
Budget Committee -0.003  -0.005 -0.006 -0.001  -0.001
(0.017) (0.017)  (0.017)  (0.014) (0.014)
Ruling Party -0.043 -0.032  -0.032
(0.022)  (0.019) (0.019)
Fiscal Autonomy 0.190 -0.377  -0.397
(0.385)  (0.385)  (0.384)
Senior Pop. Ratio -6.487**  0.372 0.318
(2.042)  (2.026) (2.025)
GDP per capita -0.000 -0.000  -0.000
(0.000)  (0.000)  (0.000)
Unemployment Rate -0.080***  0.026 0.026
(0.019)  (0.025)  (0.025)
Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0131 0.0000 0.0132  0.1347  0.4120 0.4123
N 1234 1234 1234 1232 1232 1232

2 Standard errors in parentheses, T p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 1.14: Regression Result with Autonomous Financial Revenue

Dep. Var.: Autonomous Financial Revenue

Variable (1) (2) 3) 4) (5) 6)
MOSF -0.052 -0.051  0.017 0.017
(0.030) (0.030) (0.019) (0.016)
MOSEF (Core) 0.028
(0.016)
Budget Committee -0.005 -0.004 -0.002 -0.002 -0.002

(0.011) (0.011) (0.007) (0.007) (0.007)

Ruling Party 0.001 0.003  0.003
(0.015)  (0.015) (0.015)

Senior Pop. Ratio 3.209*  4.065* 4.054*
(1.532) (1.838) (1.831)

GDP per capita 0.000 0.000  0.000
(0.000)  (0.000) (0.000)

Unemployment Rate 0.045*** 0.032* 0.032*
(0.010)  (0.015) (0.015)

Region FE Y Y Y Y Y Y
Year FE N N N N Y Y
Region-specific linear trend N N N Y Y Y
R? 0.0052 0.0001 0.0053 0.6041 0.6186 0.6194
N 1234 1234 1234 1234 1234 1234

3 Standard errors in parentheses, T p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001
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term is small and insignificant. There is no evidence that politicians indirectly exert their
power on the budget allocation through bureaucrats. It further supports one of my results that

local politicians have limited power to the budgeting in South Korea.
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1.6 Discussion

1.6.1 The Effect of Transparency on Budget Allocation
Goverment Subsidies Integration Management System

To reduce fraud and enhance work efficiency, the Korean government launches a portal
website called the Government Subsidies Integration Management System. This system is
established based on the Act on the Budgeting and Management of Subsidies and the Act on
Disclosure of Information by Public Agency. One of the divisions in the Ministry of Strategy
and Finance is responsible for operating the system. It was partially introduced in January
2017 and became fully available to the public in July 2017. The newly introduced system
provides detailed information about the government subsidy programs to the public. Hence,
it gives an opportunity to monitor and evaluate the implementation of the National Subsidy
by third-party like civic groups. Improved transparency on the allocation and execution of the
National Subsidy can decrease an incentive for the bureaucrats and the local governments to
exploit social connections to get more budgets.?* If this is the case, it can further confirm the
existence of hometown favoritism in budget allocation. I explore whether such mechanisms

hold effective.?®

Empirical Evidence

As the Government Subsidies Integration Management System was discussed in the Ministry
of Strategy and Finance since 2015, I expect that the budget allocation can be influenced by the
newly adopted system beginning in 2016. Thus I restrict the analyzing period to 2015-2017 and

seek to examine whether the introduction of the system affects the budget allocation. Table

24 According to Ferraz and Finan (2008) and Avis, Ferraz, and Finan (forthcoming), publicly released audit reports
in Brazil successfully improve political accountability and reduce corruption.
25 Appendix A.3 gives a simple framework of the transparency mechanism.
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Table 1.16: The Effect of Transparent System on Budget Allocation

Period: 2015-2017

Dep. Var.: National Subsidy Subsidized Project Budget Total Budget

Panel A: All districts

MOSF -0.264* -0.235** -0.229**
(0.103) (0.081) (0.080)

Budget Committee 0.004 -0.021 -0.013
(0.059) (0.045) (0.041)

R? 0.7173 0.6490 0.5505

N 463 463 463

Panel B: Excluding the Greater Seoul Metropolitan Area

MOSF -0.293* -0.237* -0.222*
(0.119) (0.092) (0.089)
Budget Committee -0.014 -0.052 -0.038
(0.080) (0.059) (0.054)
R? 0.6790 0.6188 0.5386
N 292 292 292
Covariates Y Y Y
Regional FE Y Y Y
Year FE Y Y Y
Region-specific linear trend Y Y Y

2 Standard errors in parentheses, ™ p < 0.10 * p < 0.05, ** p < 0.01, *** p < 0.001

1.16 shows the result.

Surprisingly, the effect has changed significantly. After the introduction of the transparent
system, the growth rate of per capita National Subsidy decreases about 26%, and 24% for the
Subsidized Project Budget and 23% for the Total Budget, respectively (Panel A). The results
are similar when I limit the samples to the non-Greater Seoul Metropolitan Area (Panel B).
Considering that the growth rate of per capita National Subsidy increases about 6.5% in the

hometown of high-ranked bureaucrats during 2008-2015, this is a huge difference.
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The analysis should be cautiously interpreted since it includes several limitations. The
electoral constituency changed in 2016, so the analyzing unit should have been altered to reflect
this fact, which I cannot introduce here. The data such as GDP per capita and unemployment
rate are also missing. However, stark differences that hometown favoritism is dissipated
after the adoption of the Government Subsidies Integration Management System suggests
crucial implications. Bureaucrats from the same hometown have better information about the
local circumstances, and it leads to allocating more funds to the communities in an efficient
manner. Or more allocation of resources may represent opportunistic behaviors such as career
concern or corruption by using regional networks to fulfill personal interests. Among these
two hypotheses, my results of the effectiveness of transparent system on curbing the increase
of budget shed lights on indirect evidence that budget officers are susceptible to be captured by
rent-seeking intentions. Thus, making the budget allocation system transparent and sharing

information to the public can be an effective way to prevent this channel.

1.6.2 Why Bureaucrats and Not Politicians?

In the previous section, I present the results with various evidence that local budget allocation
is affected by high-ranked bureaucrats of the Ministry of Strategy and Finance via hometown
preference, while there is no such effect in case of the politicians. It is beyond my study to find
an exact channel, but specific institutional set-up can be one main reason under this peculiar
budget allocation. That is, the authority and initiative of budget allocation are coming from
the central government rather than the parliament. Using a simple theoretical framework that
reflects the specific institutional set-up in South Korea, I attempt to explore the underlying
mechanism how bureaucrats can affect the budget allocation while politicians have no such
effect.

The Korean budget allocation is a sort of sequential Nash bargaining game reflecting the
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fact bureaucrats formulate the budget draft at the first stage and politicians finalize it at the
second stage. First, considering that the Korean budgetary system prevents negotiations from
the breakdown, it is not unrealistic to interpret the budget allocation as a Nash bargaining
game, as it seeks to achieve a Pareto-optimal solution. Second, it is well established that the
outcome of the cooperative game solution is the same as that of the noncooperative game in
certain circumstances, which alleviate the analytical cumbersome. Hence, I can assume that the
budget allocation is a sequential Nash bargaining game and solve it by backward induction.
Suppose there are two regions, D = {x,y}. Here, x and y represent the total amount of
final budget that each district obtains. For simplicity, I assume that their utility is linearly
dependent on the amount of budget, so U(x) = x and U(y) = y. Also, I assume that each
region has one bureaucrat and one politician. Bargaining power of region x’s bureaucrat is
and (1 — B) for region y. Similarly, bargaining power of region x’s politician is « and (1 — «)

for region y. This set-up is followed by an asymmetric bargaining game.

1. In the second stage where politicians play with each other, they are bargaining for (x,y)

given (%, ), which is obtained from the first stage.?® It yields
{x,y} = argmax,,(x — %)*(y — 7Y stx+y=R+e

where R is the total amount of budget draft set by bureaucrats at the first-stage, and
€ is the amount of budget adjustment during the process of the Special Committee of
Budget and Accounts, which reflects the Korean budget-making system. The Constitu-
tion Article 54 endows bureaucrats with the capacity to formulate the annual budget,

while the National Assembly’s power is strictly restricted only to modify the original

20In theory, (%, ) represents allocation when no agreement is reached. To be real, (%, i) can be interpreted as a
quasi-budget schedule (called jun-yesan in Korean). If the National Assembly fails to formulate a next-year fiscal
plan, the Constitution requires implementing a quasi-budget schedule as a contingency plan for governmental
services.
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draft. Furthermore, time for budget review is limited, which makes it difficult for the
legislatures to pay full attention to the budget-making process. As a result, net changes €
by the congressmen rarely exceed 1% of the original proposal (Kang, 2015). If I solve the

second stage problem, I get
x=%+a(R+e—x—7)
y=§+(0-a)R+e—-x-7)

, which implies that each politician obtains additional resources proportional to his

bargaining power.

2. In the first stage where two bureaucrats play with each other,

{x,7} = argmax (¥ — x0)P (7 — yo) 1 Plstx =g+ a(R+e—%—7)

7+ (1—a)(R+e—x—7)

Yy
R

X+
where (xg, o) is a default level of the budget if bureaucrats fail to establish the next year

budget.?” If I solve the first stage optimization problem, I get

x =x0+ B(R—x0—1yo) + e

y=yo+(1—B)(R—x0—yo) + (1 —a)e

, which means that each executive gets the local budget proportional to his bargaining

power, as is the case of the second stage.
3. Finally, it leads to comparativie statistics that g—g =R —x9—yo(>0)and & =¢(> 0).

Choi and Yang (2015) survey public officials in charge of budget affairs as of 2013, and they find

%7(x9,Yo) can be interpreted as a budget level in the previous year.
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that fine-tuning controls by the Ministry of Strategy and Finance are widespread. Also, Park
(2011) shows that adjustment figure of the budget by members in the Special Committee for
Budget and Accounts is relatively small around 2% of the first draft, which can be interpreted
as a small e. Considering these facts, it is possible that the impact of the bureaucrat on his

hometown’s budget is much larger than that of the politician. Hence, it yields

ox ox
R —xp—yo(= @) > e(= ﬁ)
h\,—/

Bureaucrat Politician

, which shows that bureaucrat’s bargaining power to the local budget is far greater than
politician’s influence.

Theoretical prediction is compatible with my estimation in that the coefficient of MOSF; . ;
is significantly positive and large whereas that of BudgetCommittee; . ; is both insignificant and
small. While the parliament has the authority and initiative to make the budget draft from the
beginning and the Office of Management and Budget in the Executive Office of the President
only plays as a subsidiary agency in the US, the role is reversed in South Korea. Thus, it can
cause the difference that Korean bureaucrats have significantly higher influential power in the

budgeting process.

1.7 Concluding Remarks with Policy Implication

In this paper, I seek to examine whether the hometown favoritism exists in the budget allocation
using South Korea’s example. While existing literature concentrates on politician’s influence
on the budget allocation, I complementarily examine the role of bureaucrats by exploiting their

demographic identity. I find that the hometown of high-ranked executive experience a higher
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growth rate of governmental subsidies, whereas there is no evidence that politicians affect the
budget allocation. Many sensitivity checks support my argument. The local budget allocation
should be based on integrity, efficiency, and fairness. However, my findings indicate the
presence of significant biases in the Korean budget allocation system due to the bureaucrat’s
hometown favoritism.28

Two interesting aspects of South Korea’s environment may attribute to the result. First,
demographic identity combined with future career concern can affect the bureaucrat’s decision
making in the public area. Second, the process that the administration formulates the budget
draft in advance and the legislative merely finalizes it afterward has a significant impact on
the budget allocation.

My analysis manifests the possibility of distortive budget allocation by high-ranked bu-
reaucrats. The finding of demographic linkage between bureaucrats and local governments
on the local budget has serious policy implications in governmental budgeting. If there exists
a misallocation of the National Subsidy across local regions due to bureaucrat’s hometown
favoritism, what is the solution? One possible solution is to improve the transparency of the
National Subsidy execution process. By allowing people to monitor allocation and implemen-
tation of the National Subsidy through easy access to the data, the government may enhance
the efficiency of the budgeting process. Fundamentally, more academic debates are necessary
for designing the institutional setting, which is capable of achieving efficiency and fairness to
the budget allocation. Organizational performance can be enhanced by assigning high-ranked

public officials in budgeting away from the position which is vulnerable to the hometown tie.

28My study still has limitations. It is beyond the scope of this paper to directly quantify the impact of pork barrel
on social welfare outcomes since it is difficult to exercise the counterfactual estimates as I only exploit a single
channel of favoritism. Also, the outcomes of resource allocation can be more constructive and efficient since the
high-ranked bureaucrats have accumulated a lot of knowledge and experiences on the budgeting front.
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Chapter 2

The Effect of School Choice on Student

and Public Education

2.1 Introduction

Economists have been interested in the relationship between educational set-up and quality of
public education, such as the effect of school type on pupil’s performance (Evans and Schwab,
1995; Neal, 1997; Altonji, Elder, and Taber, 2005a). Among them, one of the most long-time
controversial topics is whether school choice policy is beneficial to improve the quality of
education by enhancing students” academic attainments and transforming their class attitudes.

Although many studies have tried to resolve the question, conclusions are still ambiguous.
Proponents argue that the quality of education can improve by making academic institutions
more responsive to students, and competitions among schools to attract better students can
help to enhance general level of education (Friedman, 1962; Hoxby, 2000; Hanushek and
Rivkin, 2003; Hoxby, 2003; Abdulkadiroglu, Angrist, Dynarski, Kane, and Pathak, 2011). Also,
aligning the pupil’s revealed preference to his attending school may enhance a self-image and
help to achieve better outcomes (Akerlof and Kranton, 2002). However, opponents emphasize
that school choice is not advantageous to improve student’s academic performance. It only
ranks schools and segregates student groups by socioeconomic position. There is also a risk

of regressive educational outcome by benefiting high ability students more (Bettinger, 2005;
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Cullen, Jacob, and Levitt, 2006; Abdulkadiroglu, Pathak, and Walters, 2018).

When analyzing educational policy effect on students, we need to consider following
things more seriously: (1) “What are the specific characteristics of policy environment?”, and
(2) “Is the self-selection issue properly resolved?” Educational policy is layered on top of each
region’s historical and socioeconomic contexts, and many policy questions are peculiar to
this path-dependent experience. Therefore, it is significant to examine specific environment
beforehand and analyze the policy effect afterward to obtain a valid conclusion (Angrist and
Pischke, 2010). In addition, resolving the self-selection problem is critical because students
may expect policy implementation and adjust their behaviors in advance (Ashenfelter, 1978).
The estimated result would be biased without considering this self-selection issue. Since we
cannot observe the counterfactual, evaluating the policy impact is difficult and consequently
finding a proper comparison group is crucial. We should compare the treatment and control
group, among which the only difference should be its variable of interest.

Seoul, the capital of South Korea, provides an attractive environment to analyze the effect
of school choice policy on students” outcomes. South Korea is well known for its highest
enthusiasm for education, often represented as “a country of the tiger mom.” Competition for
entering into a better school is high at all levels, private tutoring is widespread, and more
than 80% of high school students advance to tertiary-level education. Thus, examining the
effect of school choice program can help to improve the education system. Also, Seoul has an
advantageous aspect from an analysis perspective in that (1) student applies to high school
which he wishes to attend, and (2) the assignment is implemented via lottery. Since pupils are
randomly assigned, it enables to precisely analyze the effect by limiting self-selection problem

and minimizing any ethical issue.! The application-based random assignment system makes

1t is impossible to execute a controlled experiment on students since implementing an educational policy
considered to be beneficial to some pupils while forbidding it to others would be unethical. While many educational
experiments can be both unethical and unfeasible, Seoul’s quasi-natural experimental circumstances from the
random assignment system give a close approximation to such experiment.
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the treatment and control group share similar observed and unobserved traits in various
aspects. In this environment, any statistical difference between the treatment and control group
is attributed to the policy intervention, not to pupil’s initial abilities or family backgrounds.
Moreover, what makes Seoul distinguished from other regions is that all students are subject
to the same random assignment system irrespective of personal backgrounds, and no attrition
issue exists because most students accept the lottery result. The comparability of a lottery
winner and loser should be compromised if the non-random attrition problem exists (Cullen,
Jacob, and Levitt, 2006). There is no such risk in Seoul.

In this paper, I distinguish the pupils into two groups, ones who attend their preferred
school (win the lottery) and the others who do not enroll in their preferred option (lose the
lottery) by exploiting the unique application-based random assignment system via lottery
in Seoul. And I analyze the effect of school choice system on these two groups’ cognitive
and non-cognitive outcomes. I find that school choice does not have a statistically significant
effect on academic attainments. There is little evidence that students who win the lottery
perform better in Korean, math, and English test. Also, school choice policy is not causally
related to various aspects of student’s class attitudes and overall manners. This is a similar
result which refutes the argument that school choice positively influences student’s academic
performance (Bettinger, 2005; Cullen, Jacob, and Levitt, 2006). However, student’s school
satisfaction is different between two groups that lottery winners are more likely to satisfy with
their attending school (Peterson, Howell, Wolf, and Campbell, 2003; Hastings, Neilson, and
Zimmerman, 2012). Interestingly, I find that behavioral characteristics of principals and teacher
do not change over time after introducing school choice policy. Considering that advocators
have claimed normalization of public education through competition among schools as one
of their primary goals of school choice program, these contradictory results require more

productive discussions about the effect of school choice policy on the educational front.
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The value-added feature of my study is as follows. To my knowledge, it is the first attempt
to empirically analyze the effect of school choice on students” outcome using a South Korea
example. Under the environment where students are randomly assigned based on their
revealed preference and the quality of high school is standardized, I can study the effect
of school choice policy on students” outcomes more rigorously. This paper is also different
from existing literature in various aspects. Firstly, it focuses on students who became a high
school freshman in 2013 so they were under the new school choice system (Kang, 2007; Kang,
Park, and Lee, 2007; Kim, Lee, and Lee, 2008; Park, Behrman, and Choi, 2013; Kim and Kim,
2015; Dustmann, Ku, and Kwak, 2017; Hahn, Liang, and Yang, 2018). Secondly, it alleviates
the self-selection problem which previous research did not directly deal with (Park, 2016).
Thirdly, it uses a rich panel dataset constructed by the Seoul Metropolitan Office of Education
contrary to existing research which used cross-sectional data (Choi and Hwang, 2017). Finally,
it evaluates the effect of school choice on not only cognitive outcomes but also non-cognitive
attitudes since both of them are important determinants of adult outcomes.

The paper is organized as follows. Section 2.2 reviews related literature. Section 2.3
introduces basic knowledge of education system in Seoul, South Korea. Section 2.4 explains
a dataset and how samples are constructed. Section 2.5 describes an empirical strategy and
Section 2.6 reports estimation results. Section 2.7 gives a further discussion topic. Section 2.8 is

a conclusion.

2.2 Literature Review

My study is similar to prior literature which utilizes the school lottery to examine the effects
on students” outcome. The effect of school choice program in the United States begets mixed
results. To name a few, proponents argue that school choice programs can effectively raise

test scores (Rouse, 1998; Hanushek and Rivkin, 2003; Hoxby, 2003; Abdulkadiroglu, Angrist,
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Dynarski, Kane, and Pathak, 2011; Hastings, Neilson, and Zimmerman, 2012). However, some
studies find that there is no evidence of academic improvement, and only non-traditional
measures are positively affected. The effect even turns out to be negative due to the selection
of low-quality schools into the lottery (Bettinger, 2005; Cullen, Jacob, and Levitt, 2006; Wiswall,
Stiefel, Schwartz, and Boccardo, 2014; Abdulkadiroglu, Pathak, and Walters, 2018).

A number of studies have used South Korean case to analyze various education-related
questions since the random assignment system of South Korea gives a chance to exploit
the quasi-experimental situation. Kang, Park, and Lee (2007) and Kim, Lee, and Lee (2008)
investigate the impact of equalization policy on students” outcomes such as test scores and
adulthood earnings. Kang (2007) finds that the quality of student’s peers improves the student’s
performance by employing instrumental variable methods. Park, Behrman, and Choi (2013)
assess a casual effect of single-sex school on STEM outcome using a national college entrance
mathematics exam and a longitudinal survey of high school seniors. Dustmann, Ku, and Kwak
(2017) find that coed classroom teaching has positive effects for boys. Hahn, Liang, and Yang
(2018) analyze that private high school have better student outcomes than public high school
and attribute their findings to autonomous personnel decisions in private school. These studies
are based on the assumption of complete randomization. However, Kim and Kim (2015) argue
that this is not the case since actual student assignment is implemented by the rule considering
student’s residential address and commuting time, which implies that the student assignment
process is not entirely random. Thus, a possibility of endogenous sorting in the assignment
may emerge, which is likely to yield a biased result when we estimate the effect of school on
students.

The new application-based random assignment system was introduced in 2010. This newly
adopted policy provides a chance to investigate several interesting topics. For example, Park

(2016) examines whether the autonomous private high schools enhance students” academic
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performance by applying a value-added model.? The closest research to mine is by Choi and
Hwang (2017), which also attempt to examine the effect of school choice on students’ test
score. Similar to my analysis, it exploits the new assignment environment in Seoul, which
changed from the complete randomization within the school district into the application-based
randomization system. By applying a difference-in-difference methodology on high school
students” National Assessment of Educational Achievement test score, they find no statistical
evidence of academic improvement. However, it does not specify individual’s school choice.
They also use cross-sectional data ranged from 2009 to 2011. Thus, they cannot check the

self-selection issue directly.

2.3 Background of the Study

2.3.1 General Picture of Korean High School

Korean elementary and secondary education follows the three-stage system, elementary school
(6-year), middle school (3-year), and high school (3-year). The former two stages are mandatory
but more than 99% of middle school students advance to high school.? In 2016, high schools
in Seoul mainly consist of 4 types, special purpose, vocational, autonomous (private/public),
and regular high school. As of 2015, there were total 318 high schools and 308,306 students.
Special purpose high schools are specialized in science, foreign languages, and arts for
talented students. Vocational high schools focus on educating students to learn practical skills
to find a job after graduation. These two types of school use their own criterion to select

students. Regular and autonomous high school are under the same application-based random

2In 2009, the government introduced a new type of school called “autonomous private high school.” This type
of school has a bigger autonomy in school management at the expense of financial support from the government.
The introduction of autonomous private high school gives an opportunity to investigate whether the autonomy
and financial incentive may improve the quality of education (Park, 2016).

3 According to the Statistics Korea, percentage of students advancing to a high school is 99.6% (2009), 99.7%
(2010) 99.7% (2011), 99.7% (2012), 99.7% (2013), 99.7% (2014), and 99.7% (2015).
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Table 2.1: Number of Schools and Student as of 2015

Number of Schools Number of Students

Public 73 73,477
Regular HS
Private 110 129,454
) Public 8 3,324
Special Purpose HS
Private 12 9,580
Public 18 14,595
Vocational HS
Private 53 34,515
Public 19 15,177
Autonomous HS
Private 25 26,184
Total 318 308,306

@ Source: http:/ /statistics.sen.ge.kr/

assignment system, and students of them prepare for college entrance. Both schools are similar,
but the latter has a higher autonomy when it comes to operating its curricula at the expense of
little financial subsidies from the government (Park, 2016). The unique feature of the South
Korean high school system is that both public and private regular high school are managed
and regulated similarly by the Ministry of Education. The central government controls both
financial resources, budget-management rules, academic curricula, teachers’ salaries and their

qualifications (Hahn, Liang and Yang, 2018).

2.3.2 Student Assignment System

The Korean education system has traditionally valued the equality of educational opportunity.
Over a growing concern of intensified competition and increased educational inequality among
students, the government has sought to adopt educational policies which support the idea
of equal educational opportunity. Under this circumstance, the Seoul Metropolitan Office of

Education had introduced the randomized allocation system since 1974. It implies that pupils
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were randomly allocated to high school irrespective of any preference they had for schools.

However, in 2010, the student assignment system changed to accommodate public’s criti-
cism that students have a right to choose their high school. Advocators of school choice policy
argued that it would help to normalize the public education through competition among
schools. Following this criticism, the newly adopted system allows middle school students to
select high school before moving onto the lottery. It implies that the system is transformed
from the complete random assignment into the application-based random assignment. Still,
the assignment is implemented based on the randomization allocation principle. For instance,
it does not use any academic index such as exam scores to fulfill the philosophy of equaliza-
tion policy.* However, one difference emerges that the government tries to reflect students’
preference when assigning them to high school.

Currently, the Seoul Metropolitan Office of Education and the Seoul Local Office of Educa-
tion are responsible for educational policies, including the student assignment process. The
scope of Seoul Metropolitan Office of Education is referred as the single-school-district, which
covers entire regions of Seoul. The range of Seoul Local Office of Education Office is defined as
the general-school-district, and total 11 general-school-district exist. Finally, the combined-school-
district comprises of several adjacent general-school-district, and total 19 combined-school-district
exists. To illustrate how these school districts work, a student is regarded as a member of the
8th general-school-district when his/her residential address is in the 8th general-school-district
as of August in 3rd grade at middle school. And this information is a central part of the
assignment procedure. Figure 2.1 describes the school district in Seoul.

Table 2.2 introduces current student assignment process. It undergoes two stages. In the

4The exact assignment mechanism is strictly confidential, but one crucial point is that academic performances
and family backgrounds are not used to allocate students to high schools. Dustmann, Ku, and Kwak (2017) provide
administrative details about the assignment procedures through an in-depth interview with an official who is
responsible for the process. According to them, the Seoul Metropolitan Office of Education firstly determines the
total quota for high school entrance which varies year by year. Secondly, students participate in the assignment
procedure, and the computer program randomly matches them to high school.
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Figure 2.1: School District in Seoul

. Dongbu

. Seobu

Nambu

. Bukbu

. Jungbu

. Gangdong-Songpa

. Gangseo-Yangcheon

. Gangnam-Seocho

O ® N o U W N e

. Dongjak-Gwanak
10. Seongdong-Gwangjin
11. Seongbuk-Gangbuk

Map of Seoul Scope of each 11 SLOE
Area
School-District Criterion
Total Number Specific Area
Single Scope of SMOE 1 {1,2,3,4,5,6,7,8,9,10,11}
11 1} {2} {3} {4} {5
General Scope of SLOE (12} i3} 4 15}

{6} {7} {8} {9} {10} {11}
{14} {1,5} {1,10} {1,11} {2,3}
Combined Combining adjacent 19 {2,5} {2,7} {3,5} {3,7} {3,9}
General-School-District {4,7} {5,8} {5,9} {5,10} {5,11}

{6,8} {6,10} {8,9} {8,10}

@ SMOE: Seoul Metropolitan Office of Education

b ST OE: Seoul Local Office of Education

¢ Seoul consists of total 25 administrative districts called "Gu". There exists total 11 general-school-district,
and each general-school-district covers 2 to 3 Gu in its scope.
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first stage, special purpose, autonomous private, and vocational high schools select middle
school graduates based on their own criteria. Students can opt for whether they apply to these
types of high school or not. All remaining students (those who do not apply or who fail to
be selected in the first stage) move onto the second stage. In the first round of the second
stage, students select two regular high schools within the single-school-district, and they apply
to them. About 20% of all slots are filled in the first round. In the second round, students apply
to two regular high schools again. However, their choice is limited to high schools within the
general-school-district. For example, a student from the 8th general-school-district can apply only
to two regular high schools which are located in the 8th general-school-district. They can stick
to their original choice or change to school which they wish to apply from the earlier round.
About 40% of all vacancies are filled. In the final round, the government randomly allocates all

remaining students to schools within the combined-school-district.
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2.4 Data and Balance Test

24.1 Data and Sample Construction

In this paper, I use the Seoul Education Longitudinal Study of 2010 (SELS). The panel data
were constructed by the Seoul Metropolitan Office of Education to collect students” various
information of different stage and utilize them to improve educational practice and policy.
The SELS includes a substantial list of observable information such as personal backgrounds,
family traits, and school characteristics. The dataset includes three different cohorts, 4th grade
at elementary school in 2010, 1st grade at middle school in 2010, and 1st grade at high school
in 2010.

To correctly estimate the effect of school choice on student outcome, I need to create samples
which are homogeneous in various aspects except for my interest variable, whether or not they
attend their preferred school. To minimize the risk of self-selection problem, I select the sample

as follows.

1. First, I focus on the student cohort who was 1st grade at middle school in 2010. They
were examined for 6 years from 2010 (1st grade at middle school) to 2015 (3rd grade at
high school). This cohort allows me to examine the self-selection issue when students
are sorted into high school since it contains academic records and various subjective

evaluation indexes before advancing to high school.

2. Second, I work on students of regular and autonomous public high school only, since

they are subject to the same application-based random assignment system.

3. Third, I distinguish these pupils into two groups, one who attends his/her preferred
choice (winning the lottery) and the other who does not (losing the lottery). To do so, I

exploit the survey’s question “My high school is where I want to attend before the lottery.”
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The interpretation of “My high school is where I want to attend before the lottery.” requires
several cautions. It may be the case that attending the preferred school is not directly translated
into winning the lottery. Since my dataset is not a designed experiment, I cannot directly
observe the preference of the samples, and I only infer the students” preference from the
survey’s question. Also, winners in the lottery include students who are placed in their
preferred high school in any round of the assignment process. Thus, winners in the lottery
include those who are rejected in the earlier round.

However, these concerns can be alleviated for the following reasons. First, the question
in the survey measures students” preference explicitly by asking whether students attend
their preferred school. Since the goal of my paper is to examine the effect of school choice
on students, and the student’s attending school is aligned with the result of the lottery, it is
not a strong assumption that attending the preferred school is interpreted as winning the
lottery. Second, the inquiry in the survey can help to observe students’ final decision by
accommodating both original and later-developed preferences. It is a reasonable measure
considering the institutional background that students can still have an option to which school
they wish to apply in the next round, and they are able to stick to their original choice even
after the rejection from the first round.

From the above classification, I select total 328 students, and 258 of them are reported to
win the lottery. It implies that about 79% of students succeed to attend their preferred high
school. Since the difference between these two groups comes from the lottery result only,
I expect that their overall characteristics would be qualitatively homogenized. In the next

section, I prove this matter more rigorously by checking their balance across various traits.
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2.4.2 Balance Test

Table 2.3 presents summary statistics as of 2012 when students are 3rd grade at middle school.
My main interest variable is “School Choice,” which is equal to 1 if a student succeeds to
enroll in his preferred high school. About 78.7% of students attend their preferred choice.
The number of siblings is about 2. More than 75% of students are using a private tutoring
service, and its average cost amounts to 142 dollars per month. Family income is around 5,350
dollars per month. Father’s schooling level is higher than mother’s. Table 2.3 shows that
characteristics of sample students in the dataset are the representative of Korean middle school
student in general.

Next, I conduct the balance test whether two groups are systematically different before
advancing to high school. Table 2.4 shows that there exists little difference between two
groups in academic performances, individual characteristics, and family backgrounds. In
Figure 2.2, I plot the distribution of academic performance during the pre-treatment period.
Although the distribution patterns are not exactly identical, they are similar in general and any
systematic pre-trend is hardly expected across years by the group. Overall, the characteristics
of two groups are qualitatively the same throughout many aspects during their middle school
period. There is not much disparity between two groups, and they are balanced across
various observable characteristics. It shows that the random assignment is successful, and the
existence of self-selection problem is unlikely to occur. Therefore, it gives an internal validity

of examining the causal effect, whether the school choice affects the student’s outcome.



Table 2.3: Summary Statistics

Variable Mean Std. Dev. Min. Max. Obs.
School Choice 0.787 0.41 0 1 328
Sex 0.606 0.489 0 1 327
Siblings 1.894 0.738 1 4 321
Birth Order 0.467 0.5 0 1 321
Food Program 0.088 0.284 0 1 328
Private Tutoring 0.752 0.432 0 1 323
Average Cost of Tutoring 14.241  11.551 0 133.667 254
Family Income 535.320 816.91 35 9599 309
Books in Household 3.559 1.808 1 7 322
Familiy Type 0.87 0.337 0 1 323
Father Schooling 0.5 0.501 0 1 310
Mother Schooling 0.326 0.469 0 1 313
Father Age 0.835 0.372 0 1 309
Mother Age 0.707 0.456 0 1 314
School Type (Sex Composition)  0.866 0.341 0 1 328
School Type (Foundation) 0.506 0.501 0 1 328
Class Size 34.522 3487 2538 42 328

2 Table shows a summary statistics of sample students when they are 3rd grade at middle
school in 2012.
b Variable explanation is given in Appendix B.
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2.5 Empirical Strategy

To understand the effect of school choice on student’s outcomes, I apply a basic regression
equation to the longitudinal data at the student level. The basic empirical strategy in this paper
is as follows:

Yir = BTt + €iy

where i is a student and ¢ is a time. Throughout my analysis, standard errors are clustered by
the student level. T;; is a dummy variable which is equal to 1 if a student attends his preferred
school choice at time t. For a dependent variable Y;, I standardize Korean, math and English
test score by subtracting the means and dividing by the standard deviation. I also use various
student’s subjective evaluation indexes which range from 1 (strongly disagree) to 5 (strongly
agree).5 Based on this model, I can estimate the consistent coefficient B since the treatment T; ;
is randomly assigned via lottery.

Although the treatment T;; is random, it is still possible that the assumption E(€;;|T;;) =
0 does not hold for following reasons. First, Y;; is measured in June whereas T;; is pre-
determined in February, which leaves me with a 4-month gap. Although this period is rather
short, I cannot dismiss any possibility that the coefficient j is biased due to omitted variables
since pupils undergo different environments which may affect Y;;. Second, the educational
environment can affect the students. In Seoul, almost every student graduating from an
elementary school are assigned to a neighborhood middle school which is within the same
general-school-district (Park, 2016). This implies that students from the same middle school
share similar demographic environments during their schooling which can affect the outcome

variable over time. To alleviate these problems, I extend the basic model for a robustness check

SCriticisms exist about the validity and comparability of subjective measures. However, these measures have
advantages in that they give a chance to focus on more subjective determinants of student’s well-being, so they can
directly reflect student’s welfare (Kahneman and Krueger, 2006).
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as follows:

Yir = BTiy + 1 Xip + v2Ziy + v3Ri + €y

where i is a student ¢ is a time. X;; is covariates of i’s personal characteristics and family
backgrounds®, Z; ; is a vector of school characteristics of i’s high school’®, and R; is the general-
school-district of i’s middle school. By including covariates X;;, Z;;, and R;;, I can control
confounding effects caused by various individual /school/environment heterogeneities. Under

the assumption of (T;; L €;;)|Xit, Zis, R, I can consistently estimate the coefficient 8.°

2.6 Estimation Result

2.6.1 Effect on Academic-related Index

First, I estimate the causal effect of school choice on student’s academic attainments. Table
2.5 reports that there is no clear evidence that the school choice positively affects student’s
academic performance. The column (1) shows that the effect of school choice on exam score
is even slightly worse in English by -0.2481 standard deviations at 10% significance level.
Extending the analysis by controlling for covariates does not change my result qualitatively
(column (2)-(5)). First, I estimate the causal effect of school choice on student’s academic

attainments. Table 2.5 reports that there is no clear evidence that the school choice positively

61 control sex, number of siblings, birth order, free food program, private tutoring, family income, parents” age,
and parents’ schooling level.

7I control school gender type (single-sex or co-ed), school foundation type (public or private), and average class
size.

8However, concerns of different effect by school characteristics are rare since regular high schools are equalized
and homogenized. First, teachers in public school are rotating to school every few years. Hence, little selection
of teacher quality exists among high schools. Second, the Ministry of Education centrally regulates regular high
school curriculum and tuition. Consequently, class numbers, lesson hours, and academic materials are similar
across teachers and schools. Teachers and schools need to follow this course of study, so there is little possibility of
self-selection about coursework. Third, school facilities are equalized since central government allocates resources
across schools based on equity and fairness. These equalized and homogenized public education environments
enable to distinguish the policy effect from other confounding factors such as school/teacher/peer effect.

91f the effect is similar with and without control variables suggests that selection based on observable character-
istics is not a big problem in my model specification (Altonji, Elder, and Taber, 2005b).
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affects student’s academic performance. The column (1) shows that the effect of school
choice on exam score is even slightly worse in English by -0.2481 standard deviations at 10%
significance level. Extending the analysis by controlling for covariates does not change my
result qualitatively (column (2)-(5)). I check whether any heterogeneous effect exists by sub-
group. To do so, I divide students by sex, income level, and exam score!®, and estimate the effect
using the basic regression without covariates. Table 2.6 indicates no discernible heterogeneous
effects by school choice policy. I even find that English exam scores of male adolescents are
negatively affected by -0.5512 standard deviations. My result suggests that the advocator’s
argument that allowing school choice can improve students” academic performance does not
have a strong empirical background.

It is still possible that other academic-related indexes are positively affected. I test this
possibility by exploiting the survey’s questions rigorously. One hypothesis is whether the
student has better attitudes in a classroom when he wins the lottery. Since the student can
match his preference to school, it can enable him to behave more affirmatively in school
activities. To examine this channel, I test various school life-related categories. First, I use the
survey’s questions “Interesting,” “Helpful,” “Concentration,” “Participation,” and “Diligence”
in each subject to measure student’s class attitudes.!! Second, I utilize the survey’s variables
“Understanding,” “Fun,” “Purpose,” “Self-preference,” and “Self-advantage” to examine

student’s general manners and his class evaluations.!? Each variable is evaluated by a 5-point

101 calculate exam score by averaging three-subject (Korean, math, and English) test result of 3rd grade at middle
school.

Followings are an explanation for each category.

(1) Interesting: a level of student’s interest in the lecture.

(2) Helpful: a level of class helpfulness to student’s learning.

(3) Concentration: a level of student’s concentration in the lecture.

(4) Participation: a level of student’s participation in the classroom.

(5) Diligence: a level of student’s preparation for the class in advance.

12Followings are an explanation for each category.

(1) Understanding: a level of student’s lecture understanding via class materials and teacher’s teaching skill.

(2) Fun: a level of student’s fun to studying.

(3) Purpose: a level of student’s proclivity on setting a specific purpose for studying and engaging in the class
actively.



Table 2.5: Regression Result on Exam Scores

OLS (Basic) OLS (Extention)
Variable (1) 2) (3) 4) 5)
Dep. Var.: Korean Score
School Choice 0.0846 0.1378  0.0384  0.1088  0.1647
(0.1206) (0.1279) (0.1184) (0.1234) (0.1297)
R? 0.0015 0.1504  0.0747  0.0652  0.2683
Dep.Var.: Math Score
School Choice -0.0884 -0.0755  -0.1213  -0.0587  -0.0915
(0.1470) (0.1700) (0.1464) (0.1451) (0.1783)
R? 0.0012 0.0335  0.0201  0.0770  0.1102
Dep. Var.: English Score
School Choice -0.2481° -0.3114* -0.2619" -0.2092 -0.2775%
(0.1343) (0.1463) (0.1367) (0.1376) (0.1533)
R? 0.0116 0.0674  0.0181  0.0596  0.0971
Personal (X) N Y N N Y
School (Z) N N Y N Y
Region (R) N N N Y Y

3 Standard errors in parentheses, T p < 0.10, * p < 0.05, ** p < 0.01
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Table 2.6: Regression Result on Exam Scores by Sub-category

72

Gender Income Exam Score
Variable Male  Female >50% <50% >Median <Median
Dep. Var.: Korean Score
School Choice 0.2343  -0.0365 -0.1205 0.3355" 0.1803 0.0633
(0.1487) (0.1651) (0.1582) (0.1856) (0.1783)  (0.1378)
R? 0.0122  0.0003 0.0037  0.0199 0.0068 0.0011
Dep.Var.: Math Score
School Choice -0.1926  -0.0194 -0.0113  -0.2515 0.0127 -0.1391
(0.2418) (0.1865) (0.1700) (0.2631) (0.1975)  (0.2177)
R? 0.0058  0.0001 0.0000  0.0072 0.0000 0.0031
Dep. Var.: English Score
School Choice -0.5512*  -0.0718 -0.2754  -0.2120 -0.2316  -0.2264
(0.2124) (0.1708) (0.1725) (0.2234) (0.1859)  (0.1933)
R? 0.0578  0.0010 0.0150  0.0077 0.0098 0.0103

@ Standard errors in parentheses, T p<0.10,* p <0.05 * p < 0.01
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Table 2.7: Regression Result on Class Attitudes

Dep. Var.: Class Attitudes

Variable (1) Interesting  (2) Helpful (3) Concentration (4) Participation (5) Diligence

Korean Class

School Choice 0.1806 0.3314** 0.2124 0.1040 0.23167"
(0.1325) (0.1200) (0.1324) (0.1429) (0.1329)

R? 0.0053 0.0227 0.0086 0.0018 0.0085

Math Class

School Choice 0.2171 0.1915 0.1281 0.0590 0.0519
(0.1388) (0.1290) (0.1584) (0.1574) (0.1521)

R? 0.0068 0.0053 0.0021 0.0004 0.0003

English Class

School Choice 0.0647 0.1345 0.1591 0.0580 0.0092
(0.1365) (0.1388) (0.1469) (0.1459) (0.1400)

R? 0.0007 0.0029 0.0037 0.0005 0.0000

3 Standard errors in parentheses, T p < 0.10, * p < 0.05, ** p < 0.01

scale from 1 (strongly disagree) to 5 (strongly agree).

Table 2.7 and Table 2.8 give the outcomes of the basic model.!* In Table 2.7, a few of
categories such as “Helpful” and “Diligence” in Korean class are positively related by 0.3314
and 0.2316 points respectively. However, other variables have no significant effect. There is
no clear evidence that students who win the lottery have better class attitudes. In Table 2.8, I
investigate whether pupils are more likely to show better manners and give good evaluations
to school lecture when they are accepted to their preferred choice. However, I find no such
effect. The coefficient is small and insignificant across all categories.

Overall, there does not appear to be any linkage between the school choice and student’s
class attitudes or general manners in school life. My result casts doubt on the effectiveness of

school choice policy from an academic perspective. Not only student’s academic achievements

(4) Self-preference: a level of student’s self-perception on his preference due to school attendance.
(5) Self-advantage: a level of student’s self-perception on his comparative advantage due to school attendance.
13The result does not change when I extend the model to include covariates.
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Table 2.8: Regression Result on General Manners

Dep. Var.: General Manners

Variable (1) Understanding  (2) Fun (3) Purpose (4) Self-preference (5) Self-advantage

School Choice 0.0270 -0.0770 -0.0183 0.0200 0.0585
(0.1159) (0.1300)  (0.1377) (0.1173) (0.1134)

R? 0.0002 0.0010 0.0001 0.0001 0.0007

2 Standard errors in parentheses, © p < 0.10, * p < 0.05, ** p < 0.01

but behavioral changes which the government tries to induce to normalize the public education

turn out to be much harder to achieve.

2.6.2 Effect on School Satisfaction

Although school choice does not lead to academic gains, it can yield a better outcome to
student’s subjective perception via improved matching. Allowing more options can sort
people into the choice which matches to their preference, and the application-based random
assignment system is one example. A possible consideration is student’s school satisfaction.
Better sorting and matching can increase a sense of belonging to his school, and it leads to the
increment of school satisfaction.!* To estimate the hypothesis, I use the survey’s question “I am
satisfied with my high school.”

Table 2.9 reports that school choice policy influences on student’s non-cognitive index.
Contrary to the academic-related indexes, a level of school satisfaction significantly increases
when the student wins the lottery. Regardless of the model specifications, the coefficient of
school choice variable is 0.2418-0.3954 points higher (10.8-17.3% higher). Interestingly, the
value-added effect on school satisfaction is not persistent in following years. When I lag the
dependent variable by 1 to 2 year, no significant outcome comes out. It suggests that students

become satisfied with the school when they are accepted to the preferred choice, but their

14T a similar context, Hastings, Neilson, and Zimmerman (2012) argue that attending a first choice school can
improve students’ intrinsic motivation by helping them to put more effort into school activities.
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Table 2.9: Regression Result on Student’s Satisfaction

OLS (Basic) OLS (Extention)
Variable (1) (2) 3) (4) 5)
Dep. Var.: Satisfaction at t
School Choice 0.2418* 0.3197*  0.2490* 0.2703* 0.3954**
(0.1137) (0.1310) (0.1151) (0.1153) (0.1272)
R? 0.0160 0.0766 ~ 0.0173  0.0437  0.1476
Dep.Var.: Satisfaction at t+1
School Choice 0.1700 0.1947  0.1586  0.1690  0.1636
(0.1242) (0.1349) (0.1270) (0.1263) (0.1420)
R? 0.0072 0.0439  0.0089  0.0507  0.0930
Dep. Var.: Satisfaction at t+2
School Choice 0.0564 -0.0102  0.0387  0.0341 -0.0311
(0.1155) (0.1343) (0.1147) (0.1166) (0.1310)
R? 0.0007 0.0434  0.0152  0.0317  0.0878
Personal (X) N Y N N Y
School (Z) N N Y N Y
Region (R) N N N Y Y

@ Standard errors in parentheses, + p <0.10,* p <0.05 ** p < 0.01

satisfaction disappears over time during the schooling period.

2.7 Discussion

Policymakers have thought that school choice policy can normalize the public education by
aligning the student’s preference for his choice. They have argued that the policy would
help students to behave better in the classroom. However, my results do not support this
argument. Their academic achievements, class attitudes, and overall manners are not positively

affected by school choice program. Although winning the lottery helps students satisfied
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with their high school, the effect is not lasting over periods. In general, the newly-adopted
application-based random assignment system does not alleviate the concerns of crumbling
public education.

Proponents of school choice policy have addressed that the quality of public education can
improve via market competition to attract better students. They claim that this competition
effect can enhance instructor’s teaching skills and attitudes. !> However, little empirical
evidence supports the argument. Figure 2.3 illustrates that there is little behavioral change
among teachers and principals after the application-based random assignment system was
introduced.

These results suggest that school choice policy does not translate into the improvement of
public education quality on average. In this respect, school choice system is not an effective
way to prop up the public education. It appears that students and parents abuse this chance
to fulfill another purpose, which is not related to the goal of government. A natural question
arises: What is an underlying reason for student’s school choice?

It is beyond my study to pin down the mechanism why school choice policy does not
influence pupil’s academic attainment and attitudes but positively affect school satisfaction.
However, I can infer that factors other than the quality of high school may be the main reason
when students select a high school. Exploiting the survey’s question “What is your priority
when you apply to high school?”, I find that sizable students want to enroll in high school which
is located at close distance from their residence, and school quality considerations are rather

small.!® Table 2.10 shows that more than 30% of students choose “regional proximity from

15My paper cannot examine how the school choice affects the quality of school directly since each school
accommodates both winners and loser in the lottery. However, advocators of the school choice program claim that
overall quality of public education will be positively influenced by the policy via competition effect. Thus, I can
indirectly check whether the argument is valid by investigating the trend of the quality-related index of public
education such as attitudes of teachers before and after the school choice program.

16Total 256 students (78%) students answer the question out of 328 samples. Attrition from the survey may cause
a bias. However, it is unlikely considering that percentages of each category in the survey are balanced between
the winner and loser in the lottery.



Figure 2.3: Teacher’s & Principal’s Self-evaluation
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home” as their priority when applying to high school. Given this fact, I speculate that middle
school graduates are selecting a high school based on the reason which does not match to the

government’s intention of improving the public education system.
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While the government adopts school choice policy to improve the quality of public edu-
cation, students may appropriate the chance based on the reason which is not aligned with
the government’s purpose. In real, regular high schools have been mostly standardized after
the equalization policy since 1974. And it has been a long concern that students do not care
about school lectures, as most of them rely on private tutoring to learn academic materials and
prepare for a college entrance exam. They even tend to think that lectures in public education
are not useful. Students think of private tutorings as a substitute for classroom education. In
this environment, given the possibility of school choice, students may select the nearest school
from the residence to minimize commuting time and focus on private tutorings. If this is the
case, attending preferred school is not aligned to factors which can help to improve exam
scores or build positive attitudes and mindsets in the classroom.

As Hanushek (1981) points out, students and parents can focus on school characteristics
such as facilities or peers which are not directly linked to educational impact. From this
perspective, it is reasonable to think that school choice does not necessarily improve either
student’s academic achievement or quality of public education if students choose their school
based on other reasons. Although I cannot examine a real motivation of student’s school choice
and the above explanation is more of speculation, my result suggests one possible explanation
why school choice policy does not transform into the improvement of student’s outcomes and

public education.

2.8 Conclusion

Throughout the paper, I examine how the school choice policy affects student’s outcomes. The
paper shows that the expansion of school choice is not directly related to student’s academic
performance. Students who win the lottery do not necessarily perform better on academic

attainment in all three subjects. In this sense, the mechanism that allowing students to choose
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their school is not effective to improve exam scores. I seek to find whether student’s class
attitudes, general manners, or class evaluations are positively affected. In many considered
variables, there is no clear evidence that school choice policy is related to student’s good class
behaviors as well as his positive class evaluations. Contrary to cognitive outcomes, student’s
school satisfaction is positively affected by school choice program. The average effect of school
choice on school satisfaction is about 10-17% higher. However, the effect disappears when
students advance to upper grade. Finally, I find no positive effect of school choice policy on
attitudes of principals and teachers, which are one aspect of the quality of public education. I
suspect that my result is associated with the fact that students appropriate the chance of school
choice for another purpose, which is not related to the government’s goal of public education
normalization.!”

A controversial policy implication emerges in my study. There is no statistical evidence
that allowing students to have a school choice option does improve student’s cognitive perfor-
mance, and only non-cognitive index of school satisfaction is shown to be positively affected.
In addition, school choice policy does not lead to student’s positive attitudes, good class
evaluations, and behavioral changes of principal and teacher. These are debatable outcomes
since proponents have argued that one main benefit of school choice policy is to normalize
the public education system via competition among schools. We need to be risk-averse about
altering the public education system. Radical reforms with insufficient evidence or impetuous
presumption can put the youth at risk. Therefore, more analysis and discussions about the

effect of school choice should be followed.

17To be fair, I need to point out two limitations. First, the sample size is relatively small, about 300 students.
Second, we should be careful that the findings would not be generalized to a larger world or another place. The
external validity is not guaranteed, and either minor or unobservable conditions specific to Seoul may be the core
characteristics that lead to a large difference.
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Chapter 3

A late bird or a good bird? The Effect
of 9 o’clock Attendance Policy on

Student’s Achievement

3.1 Introduction

In 2014, South Korea swirled into a debate about whether schools ought to adopt the 9 o’clock
attendance policy. It is the policy that staggers a school starting time from 8:00-8:20 to 9:00.
The Gyeonggi Provincial Office of Education recommended schools in Gyeonggi province to
introduce the 9 o’clock attendance policy beginning from the fall semester in 2014, and about
90% of elementary and middle schools adopted the proposal.! The policy became popular and
reached to neighboring regions. The Seoul Metropolitan Office of Education also suggested
schools in the area to follow suit starting from the spring semester in 2015. With the support of
other superintendents of the Office of Education, the 9 o’clock attendance policy is expected to
2

expand to other provinces.

The effort of delaying the school starting time is not exclusive to South Korea. For example,

IKorean elementary and secondary education follows the three-stage system, elementary school (6-year, age
8-13), middle school (3-year, age 14-16), and high school (3-year, age 17-19). The former two stages are mandatory,
but more than 99% of middle school students advance to high school, according to the Statistics Korea.

2South Korea consists of 17 provincial/metropolitan regions, and residents in each province elect their head of
the Office of Education. The head is called as an education superintendent, and the term is 4-year. The most recent
election was held in June 2014. Total 13 heads, including Seoul and Gyeonggi, were elected from a liberal party
which supports the 9 o’clock attendance policy.
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the “Zzz’s to A’s Act” was firstly introduced by the US Representative Zoe Lofgren in 1998,
and it was submitted to the US House of Representatives in 2017 to request the US Secretary of
Education to make policy suggestions related to the school starting time. The major press such
as New York Times has consistently addressed the necessity of staggering the school starting
time for student’s health and development.?

These proposals are based on scientific evidence that sleep is a significant factor to develop
adolescent’s cognitive and non-cognitive abilities.* According to numerous medical research,
a circadian rhythm which controls sleep-wake cycle undergoes major changes during the onset
of puberty, and the youth’s lifestyle becomes more “owl-like.” That is, the biological timing
of sleep pattern changes significantly, and they sleep more in the morning and less at night.
However, relative to this transformed circadian rhythm, the adolescent’s life environment
does not alter, and it becomes asynchronized with the youth’s biological rhythm. School
schedules are still fixated to require students to attend school early in the morning, and social
conventions of studying hard at a younger age make them stay awake until late night. This
situation deprives of both quantity and quality of sound sleep from young students, which
can hamper their physical and mental growth. Since students who start a school later can
typically sleep longer and it is regarded to be positively related to student’s health, well-being,
and performance, policymakers begin to acknowledge the importance of changing the school

starting time and implement related policies in the field.”

5The following articles are a few of examples: The Early Bird Gets the Bad Grade (Jan. 14, 2008), To Keep
Teenagers Alert, Schools Let Them Sleep In (Mar. 13, 2014), Schools Are Slow to Learn That Sleep Deprivation Hits
Teenagers Hardest (Mar. 28, 2016), The Economic Case for Letting Teenagers Sleep a Little Later (Sep. 13, 2017).

“The school starting time is also controversial for social reasons, such as harmonizing the school starting time
with public transportation schedules (Edwards, 2012; Hafner, Stepanek, and Troxel, 2017). Still, the primary reason
for postponing the school attendance time is from an educational consideration.

5Tt is beyond my study to introduce all related papers which examine how the circadian rhythm changes in the
adolescent period, and how it influences on students. For more information, refer to the following articles and
website: Laberge, Petit, Simard, Vitaro, Tremblay, and Montplaisir (2001), Dexter, Bijwadia, Schilling, and Apple-
baugh (2003), Sadeh, Gruber, and Raviv (2003), Wolfson and Carskadon (2003), Carskadon, Acebo, and Jenni (2004),
Fredriksen, Rhodes, Reddy, and Way (2004), Curcio, Ferrara, and Gennaro (2006), Crowley, Acebo, and Carskadon
(2007), Owens, Belon, and Moss (2010), Lufi, Tzischinsky, and Hadar (2011), https://www.cdc.gov /features/school-
start-times/index.html.
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In this paper, I use the Gyeonggi Education Panel Study and examine whether the delay-
ing the school starting time to 9:00 a.m. affects student’s academic achievement. I find no
discernible effect on academic performance by students who start the school later. Interest-
ingly, a large difference of outcomes emerges either when I control for in-depth individual
traits which are commonly supposed to be related to learning behaviors or when I include
an individual-level fixed effect term. It implies that individual’s omitted heterogeneities may
conflate the result. Hence, my paper suggests that returns to delaying the school starting time
can be smaller than those reported in previous studies, which have supported “a late bird”
effect that students” performance can be enhanced through putting off the school starting time.
Rather, the result can be confounded by self-selection of “a good bird” effect that academically
capable students exploit the policy. My result requires cautions in rescheduling the school
starting time, and more analysis and discussion are necessary on the education front to find an
optimal school schedule.

The paper is organized as follows. Section 3.2 is a literature review. Section 3.3 describes a
background of the study. Section 3.4 introduces a dataset. Section 3.5 explains an empirical
strategy and its basic result. Section 3.6 extends the basic result and examines any difference.

Section 3.7 discusses a possible channel of the changed result. Section 3.8 is a conclusion.

3.2 Literature Review

After recognizing the significance of the school starting time on student’s development, educa-
tional economics literature is also seeking to examine the effect of the school starting time on
student’s academic attainment. They try to infer a causal relation directly linking the school
starting time to student’s academic performance, and the results are mixed.

Carrell, Maghakian, and West (2011) exploit the randomized placement of freshman to

courses and instructors at the US Air Force Academy to identify a causal effect of the school
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starting time on pupil’s academic performance, and they find that the late starting time has
a positive effect. Edwards (2012) observes the staggered daily start time for middle schools
of Wake County in North Carolina, and he finds that postponing a daily start time increases
both reading and math test score. He argues that the increased sleep time is a mechanism for
improving the academic achievement. Heissel and Norris (2017) instrument for sunlight hours
with the time zone boundary in Florida and find that moving the school starting time later
increases exam scores. Groen and Pabilonia (2017) postulate that female students attending
schools with later time get higher scores on reading tests, using longitudinal data from the
Panel Study of Income Dynamics. In Korean context, using the Korean Time Use Survey
and the Korean Education & Research Information Service, Shin (2017) finds that delaying
the school starting time helps teenagers to have an additional 33 minutes sleep, and increase
math/reading test scores by 0.034/0.022 standard deviations. Kim (2018) shows that the 9
o’clock attendance policy increases sleep time, the math score of 11th-graders, English score of
female students in 9th-grade, and emotional well-being and self-evaluated health of middle
school students by applying the difference-in-difference method.

While these papers show positive effects, Hinrichs (2011) finds no such evidence using
samples from Minneapolis, Kansas, and Virginia under a variety of estimation specifications.
Luong, Lusher, and Yasenov (2017) also report a smaller gain to the delayed school starting
time in case of Vietnam college freshman. In a similar context, Pope (2016) identifies that
students learn more in the morning using nearly two-million sixth to eleventh-grade students
in Los Angeles. Lusher and Yasenov (2016) find that student’s performance drops during
afternoon blocks in Eastern Europe.

My paper can complement the existing studies in following ways. First, South Korea
provides a favorable environment to examine the effect of the school starting time on student’s

academic performance. Elementary school students are randomly assigned to their middle
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school, and the quality of public education is commonly equalized across schools under the
same academic curriculum, similar teacher characteristics, and homogenized school facilities.
It also gives a chance to analyze the policy effect more clearly since the 9 o’clock attendance
policy was introduced to middle schools in the affected region as an exogenous shock. Second,
I use a comprehensive and representative panel dataset, which enables to analyze the policy
effect and its mechanism rigorously. It tracks two different cohorts of thousands of students
for a few years during the adolescent period, and it includes substantial information such
as student’s personal traits, family backgrounds, and school-related characteristics. Thus,
it fills the blank of previous research in various perspectives. For example, I conduct the
individual-level fixed effect estimation to the general student body, which clarifies the effect
of the 9 o’clock attendance policy by controlling for unobserved individual heterogeneities.®
Moreover, my paper explores a possible channel of the outcome, through which the policy
effect is realized by exploiting survey questions such as student’s time allocation and lifestyle

habit.”

3.3 Background

My paper focuses on South Korea which offers attractive settings to address my research
question. In this section, I explain how the 9 o’clock attendance policy has been adopted and

introduce specific characteristics of South Korea’s educational environment.

®There are a few papers considering the individual fixed effect, but they are themselves restrictive in regard to
samples and data coverages. Carrell, Maghakian, and West (2011) study high-achievers who attend the military
service academy, thus their samples are old-aged above the puberty and not representative of the majority. Luong,
Lusher, and Yasenov (2017) examine old-aged students (incoming college freshman in Vietnam) as well, and they
focus on sleep regularity rather than sleep duration.

"For instance, the 9 o’clock attendance policy assumes that students are benefited from the policy by more sleep
and regular breakfast. Since the dataset includes specific information of student’s time allocation and lifestyle habit,
which was not available to the existing studies, I can examine whether such mechanism holds effective.
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3.3.1 Introduction of the 9 o’clock attendance policy

South Korea consists of 17 provincial/metropolitan regions, and a 4-year term elective head of
the Office of Education is responsible for making and implementing educational policies to his
district. A nationwide election was held in June 2014, and a liberal candidate Jae-Jung Lee was
elected as an education superintendent of Gyeonggi province. Right after his inauguration, he
encouraged schools in the district to adopt the 9 o’clock attendance policy beginning from the
fall semester in 2014. In fact, students of the Uijeongbu girl’s middle school firstly proposed the
policy. They posted the idea on a free bulletin on the website of the Gyeonggi Provincial Office
of Education, and the newly elected superintendent Jae-Jung Lee accepted their suggestion.
He sent an official document to all schools to introduce the school starting time, although
principals of school commonly determine the class starting schedules under their autonomy.

Since the policy was applied to about 90% of schools within a short period in dictatorial
manners by the Office of Education, a lot of controversies arose in the public. Proponents
supported the policy with scientific evidence that sleep is significant to the adolescent’s growth
(Baek, Cho, and Woo, 2015). They also indicated harsh environment which students are facing
with to emphasize the necessity of the 9 o’clock attendance policy. According to reports by
the National Youth Policy Institute (Lim, 2012; Kim and Kim, 2013), average sleeping time
is 8.3 hours, 7.2 hours, and 5.6 hours respectively for elementary, middle, and high school
students, and 52.8% of surveyed students complain a lack of sleep. They also show that many
students answer to falling asleep in class and they sometimes feel like not going to school due
to a lack of sleep in the morning. Based on these facts, policy initiatives of delaying the school
starting time gained a momentum. Proponents expect that the 9 o’clock attendance policy can
normalize the public education in the long run by improving the adolescent’s cognitive and
non-cognitive abilities due to their increasing sleep time.

However, opponents argued that disadvantages outweigh advantages (Baek, Cho, and
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Woo, 2015). They emphasized that the 9 o’clock attendance policy does not reflect the reality.
For example, parents of double-income families, which are a common family type in South
Korea, need to commute early in the morning irrespective of the school starting time. Hence,
it can cause another problem by leaving young students unattended. The policy also cannot
secure enough sleep for students if schools finish later due to the staggered starting time
or students begin to attend private academy’s morning classes. To support their argument,
conservative organizations such as the Korean Federation of Teachers” Associations rejected
the 9 o’clock attendance policy based on their own survey results that around 80% of teachers
and parents are against the policy.?

After severe debates between two groups, the 9 o’clock attendance policy was firstly
substantiated to the Gyeonggi province in fall 2014. According to press release by the Gyeonggi
Provincial Office of Education, 1,123 out of 1,195 elementary schools (94.0%), 550 out of
604 middle schools (91.1%), and 328 out of 451 high schools (72.7%) adopted the 9 o’clock
attendance policy right after the initiation in fall 2014 (Gyeonggi Provincial Office of Education,
2014). And it rapidly spread to schools in the Gyeonggi province. Table 3.1 shows that 100% of
elementary schools and higher than 90% of middle and high schools introduce the 9 o’clock
attendance policy since spring 2016. The 9 o’clock attendance policy is expected to stretch
out to the whole country since 13 out of total 17 education superintendent of the Office of
Education are associated with a liberal party which is more likely to favor delaying the school
time to reduce student’s burden of study. Seoul joined the trend in spring 2015, and Gangwon

province has a plan to follow suit.’

81 refer to the following article:
http:/ /news.chosun.com/site/data/html_dir/2014/09/01/2014090100184.htm1?DepO=twitter&d=2014090100184
(in Korean)

I refer to the interview by the Yonhap News Agency:
https:/ /www.huffingtonpost.kr/2014/10/06/story_n_5936884.html (in Korean)
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Table 3.1: Implementation Status of the 9 o’clock Attendance Policy in the Gyeonggi Province

Fall, 2015 Spring, 2016 Fall, 2016 Spring, 2017 Fall, 2017
Elementary School 1213/1213 (100%) 1223/1223 (100%) 1263/1263 (100%) 1239/1239 (100%) 1248/1248 (100%)
Middle School 610/613 (99.5%)  617/619 (99.7%)  622/624(99.5%)  626/628 (99.7%)  623/625 (99.7%)
High School 409/460 (88.9%)  433/470(92.1%)  432/470(91.9%)  440/472(93.0%)  445/472 (94.2%)
Total 2232/2286 (97.6%) 2312/2273 (97.6%) 2232/2286 (97.6%) 2305/2339 (97.6%) 2316/2345 (98.8%)

2 To calculate the specific number, I request the dataset via the governmental website (https:/ /www.open.go.kr/), and I modify the obtained file.

3.3.2 South Korea’s Educational Environment

The following features of South Korea’s education help to alleviate a school-level self-selection

concern when I examine the policy treatment effect.

Student Random Assignment

South Korea students advance to a 3-year middle school after a 6-year elementary school, and
age of graduating elementary school student is twelve, which is at the point when circadian
rhythm is changing. The middle school follows a semester system, under which school starts
in the spring semester (March to July) and continues to the fall semester (August to December,
and a few days in February). Graduating elementary school students are randomly assigned to
a middle school within their residential district. This random assignment system is founded on
several laws. For example, the Enforcement Decree of the Elementary and Secondary Education
Act explains admission, timing, and method for entering middle schools. Based on the Act, the
Gyeonggi Provincial Office of Education annually notifies specific principles and procedures
of student assignment system. Student’s residential address is the only consideration in the
assignment. All other factors, such as family background and student’s grades are ignored,
ruling out any possible confounding. In addition, commuting time across students become
similar as they are assigned to a school within their district. Due to the random assignment, it

helps to avoid confounding factors which can affect a variable of interest.
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Equalized and Homogenized Public Education Environment

Not only students are randomly assigned to a school, but the quality of public education
is equalized and homogenized across schools. First, public school’s teachers rotate their
attending school every few years. Hence, little selection exists when it comes to teacher
quality among middle schools.!? Second, the Ministry of Education centrally regulates middle
school curriculum and tuitions. Consequently, class numbers, lesson hours, and academic
materials are uniform without any variation irrespective of teachers and schools. Teachers
are obliged to follow this course of study, so there is little possibility of self-selection about
coursework. Third, school facilities are equalized since central government allocates resources
across schools considering equity and fairness. These equalized and homogenized public
education environments enable to distinguish the policy effect from other confounding factors

such as school/teacher/peer effect.

Policy as a Quasi-Experiment

The 9 o’clock attendance policy was proposed in June 2014, and the Gyeonggi Provincial
Office of Education decided to delay the school start time in August 2014. Since the policy
was introduced in a short period to almost all middle schools in Gyeonggi province, schools
did not have much time to prepare for this change in advance. This sudden and unexpected
adoption of the 9 o’clock attendance policy acts as an exogenous shock on the education front.
Thus, it helps to avoid the school-level self-selection (Ashenfelter, 1978). Moreover, no huge
policy experiments occurred after the initiation of the 9 o’clock attendance policy during the

period of analysis.!! It helps to observe the policy effect more clearly.

10Although private middle school’s teachers stay in the same school, the qualification is almost the same
regardless of school type. Thus, the quality of teachers is commonly equalized and homogenized.

1 The 9 o’clock attendance policy was executed from the fall semester in 2014. I use test results of the spring
semester in 2015 to examine the effect on student’s academic performance.



91

Table 3.2: Sample Description in the Gyeonggi Education Panel Study

Cohort 2012 2013 2014 2015 2016 2017
4th  5th  6th 7th  8th  9th

Cohort A (2,782 students)
elementary school middle school

7th  8th  9th

middle school

Cohort B (4,026 students)

@ The 9 o’clock policy starts from August 2014.

b In the analysis, I construct two different samples. Group I is all 2,782 students of
Cohort A, and Group Il is 2,562 students from the 7th-grade of Cohort A in 2015
and 4,062 students from the 7th-grade of Cohort B in 2012.

3.4 Data

3.4.1 Data Source

I use the Gyeonggi Education Panel Study by the Gyeonggi Institute of Education. It tracks
3,541 4th-grade students in 85 elementary schools and 4,051 7th-grade students in 63 middle
schools in Gyeonggi province since 2012. Each student and his/her parent are linked and
rigorously surveyed for various observable information, ranging from personal cognitive and
non-cognitive traits to family backgrounds and school characteristics. Therefore, I can control
substantial lists of observable features which can be related to a variable of interest.!> Another
unique advantage of the dataset is that it collects rich information about student’s lifestyle
habit and time allocation during a day. Hence it gives a chance to examine the effect not only

on student’s academic attainment but also on their behaviors via the policy change.

3.4.2 Sample Construction

I create two samples to examine the policy effect and apply a different model specification

respectively. Table 3.2 describes the sample construction.

12These covariates include categorical (sex, number of children, birth order, parent’s schooling level, etc.) or
continuous (family income, private tutoring fee, etc.) variables.
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First, I mainly use Cohort A from 2012 to 2015. Students in Cohort A are affected by the 9
o’clock attendance policy since 2015. Starting with 3,541 students, I drop students who have
incomplete information or are heterogeneous relative to the majority. To be specific, I remove
students 1) who have no information of attending middle school (559 students removed), 2)
who are from multicultural families (40 students removed), 3) who transfer to school during
the period of analysis (6 students removed), 4) who do not answer the question whether they
follow the 9’clock attendance policy (99 students removed), and 5) who are not surveyed either
in 2013, 2014 and 2015 (75 students removed). The final dataset includes 2,782 students, of
which 1,421 (51.08%) are male. The sample construction procedures from 1) to 5) are common
and reasonable, and there exist no systemic correlations between the sample attrition and other
teacher/school characteristics. It reports that 2,562 students follow the 9 o’clock attendance
policy while 220 students do not. I call it as Group I in this paper.

Second, for a robustness check, I alternatively use the samples from both Cohort A and
Cohort B shown in Table 3.2. I consider Cohort A in 2015 as the treatment and Cohort B in 2012
as the control group, and I compare test result of Cohort A in 2015 to that of Cohort B in 2012. It
is a cross-sectional and not longitudinal dataset, so I cannot control unobservable individual
characteristics via the fixed effect estimation. However, Cohort B is a useful comparison group
for Cohort A because two cohorts are quite similar. They are the same 7th-grade students
in middle school, and educational environment within the districts is stable for three years,
including general characteristics of teacher, school, and neighborhood. Therefore, students in
Cohort B can be a valid control group which is compared to the treated students in Cohort A.
Similar to the first case, I only keep samples with complete information and sharing uniform
characteristics. From the process, I have 2,562 students who follow the 9 o’clock attendance
policy (Cohort A in 2015), and 4,026 students who are outside of the program (Cohort B in

2012). I refer to it as Group II. Since the size of the treatment and control group are relatively
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comparable, I expect that the robustness check can help to complement the analysis of Group I

which contains an asymmetric number of samples between two groups.

3.5 Basic Result

3.5.1 Empirical Model

For Group I,  mainly apply a difference-in-difference estimation (Angrist and Pischke, 2008).

The empirical design is as follow:

Yijt =BTt +7Xijs + 0t +€ijs

where i is a student, j is a school, and ¢ is a year.

Yi;+ is a test score of Korean, English, and math. I normalize the test score to a mean of
zero and a variance of one (z-score) to account for differences in exam difficulty across years.
T;; is a dummy variable that equals to 1 if student i keep the 9 o’clock attendance policy in
2015 and 0 otherwise. B is the coefficient of interest which measures the average effect of the 9
o’clock attendance policy. X ;; is composite covariates including student, parent, and family
characteristics.! It is also necessary to control for common time trend which all students from
the same cohort uniformly experience. Thus, I include a year fixed effect é;. It can pick up
any influence of time-series trends in the outcome which is not captured by other explanatory
variables. Standard errors are clustered by school-level to accommodate any heteroskedasticity

among students within the same school.

I3For control variables, T contain sex, number of children, birth order, income, father school, mother school,
private tutoring fee, family type, and housing type. Appendix C provides a detailed explanation of variables.
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3.5.2 Balance Test

In Section 3.3, I explain that the institutional settings make students randomly assigned across
schools. This specific environment helps general characteristics for both the treatment and
the control group to become similar. Here, I confirm my explanation through the balance test.
If the assignment of students to schools is truly random, observable pre-characteristics and
pre-trends of two groups should have no statistical differences. I present differences in mean
characteristics as of 2014 (which is before the treatment) in Table 3.3 and show pre-trends from
2012 to 2015 in Figure 3.1.

Table 3.3 shows that except for sex, two groups are similar across observable characteristics,
which are considered to be correlated to student’s academic attainments. In particular, sleep
time, wake-up time, and breakfast, which have been suggested as the principal mechanism to
affect student’s academic performance, have little difference before the 9 o’clock attendance
policy. The graphical examination also confirms parallel trends. Figure 3.1 shows little evidence
of any systematic difference of pre-trends between two groups. Thus, time-invariant differences

can be ruled out.!*

3.5.3 Main Result

Table 3.4 is the main result for Group I. Throughout the columns, I extend the specifications
and compare the coefficients of main treatment variable.

In the general OLS estimation, math and English test score are shown to be positively
affected by the 9 o’clock attendance policy, and the magnitude is about 0.27-0.29 standard
deviations without any covariates (column (1)). The coefficient becomes smaller when I control
for observable personal covariates, but the reduction is only slight to 0.03-0.05 (column (2)).

The effect of the 9 o’clock attendance policy can be heterogeneous by student’s household

4Private tutoring cost of the control group appears to increase faster than that of the treatment group. However,
the direction is the same, and the size is negligible.
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Figure 3.1: Pre-trend of Observable Variables
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Table 3.3: Balance Test for Group I

Variable Treatment Control Diff. (p-value)
sex 0.5051 0.5773 0.0398*
sleep time 2.4736 2.3790 0.1262
(22:58) (22:52)
wake-up time 3.9001 3.9091 0.9000
(07:12) (07:12)
breakfast 3.5278 3.5091 0.7612
family type 0.9239 0.9234 0.9797
number of children 2.0886 2.1227 0.4770
birth order 1.5909 1.6136 0.6319
monthly income 476.89 438.94 0.1826
father schooling 3.1198 3.0909 0.7357
mother schooling 2.8228 2.8273 0.9510
private tutoring fee 86.15 88.48 0.5644
private tutoring fee (per student) 42.54 42.52 0.9936
housing type 0.6237 0.6227 0.9765
N 2,562 220

a % p<0.05 " p<0.01,** p <0.001

b Appendix C provides a detailed explanation of variables.

¢ Differences in mean characteristics are measured in 2014 which is before the treatment. The
treatment group is students who follow the 9 o’clock attendance policy in 2015.



Table 3.4: Regression Result, for Group I
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(1) ) ) (4) ©)

Dep. Var.: Korean (z-score)
9 o’clock policy 0.1340  0.1097  0.1164  0.0481 -0.2933**

(0.0935) (0.1214) (0.1297) (0.0871)  (0.0960)
R? 0.0008  0.1065  0.1155  0.2681 0.0066
N 5,507 4,064 3,937 3,951 5,507
Dep. Var.: Math (z-score)
9 o’clock policy 0.2683**  0.2327*  0.2150*  0.1587  -0.1690

(0.0962) (0.0966) (0.1002) (0.0833) (0.1106)
R? 0.0027  0.1479  0.1556  0.3915 0.0029
N 5,560 4,104 3,976 3,991 5,560
Dep. Var.: English (z-score)
9 o’clock policy 0.2881** 0.2364™* 0.2578** 0.1764™*  -0.1447

(0.0873) (0.0853) (0.0879) (0.0656) (0.0972)
R? 0.0032  0.1808  0.1918  0.4200 0.0024
N 5,558 4,101 3,973 3,988 5,558
Year FE Y Y Y Y Y
Personal covariates N Y Y Y N
Extended personal covariates N N N Y N
Extended other covariates N N Y N N
Individual FE N N N N Y

@ Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
b Appendix C provides a detailed explanation of variables.
¢ Personal covariates: sex, number of children, birth order, income, father schooling, mother schooling,

private tutoring fee per student, family type, housing type.

d Extended personal covariates: delinquency, mental health, class understanding, class attention,
reading activity, class attitude, stress, teacher evaluation, self-esteem, self-effectiveness, belief in
self-growth, career maturity, civic mind, social relation, friend relation, teacher relation, learning

motivation 1-5.

¢ Extended other covariates: activity together with parents, parent’s nurturing attitude, parent’s

affection, teacher effectiveness, teacher morale.
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background. To be fair, a family can be one main factor which leads to different effect,
considering that the policy affects both student’s daily schedule and parent’s lifecycle. For
instance, relative to two-parent family, a single family’s child is more likely to be alone in
the morning when his/her parent goes to work, and it would be less beneficial to student’s
academic performance due to a lack of attention by parents. Another possible channel is
family’s wealth. A student from affluent family has a higher chance of securing more benefits
from the policy, through using private tutoring service in the morning for example. To check
these heterogeneous effects, I interact the 9 o’clock attendance policy T;; with either family

type or family wealth D, ; as follow:

Yijt = PBTit Dip +7Xiji + 0t +€iji

In case of family type, D;; is equal to 1 if a student 7 at time f is from two-parent family and 0
otherwise. In case of family income, D;; is a continuous variable, and the unit is one-hundred
dollar (about 100-thousand KRW) per month. The result is given in Table 3.5 and Table 3.6.
The interaction term between the policy and the family type is statistically insignificant to
all Korean, math, and English test score (column (1) and (2) in Table 3.5). However, when it
comes to family income, positive outcomes exist in math and English test score. The coefficient
of z-score of math and English is around 0.001-0.002 standard deviations, which implies that
test scores increase about 0.1-0.2 when family income increases by one-hundred dollar per
month (column (2) in Table 3.6). Although an underlying mechanism is uncertain, it confirms
the common belief that students from higher income family are more likely to be benefited

from the 9 o’clock attendance policy.



Table 3.5: Heteregeneous Effect by Family Type, for Group I

) @ ®) *) ©)
Dep. Var.: Korean (z-score)
9 o’clock attendance -0.0206  0.0719 01171  0.0298 -0.3840**
(0.1193)  (0.1407) (0.1499) (0.1139) (0.1279)
family type 0.1546*  0.1271  0.1191  -0.0077  -0.1360
(0.0670)  (0.0788) (0.0792) (0.0680) (0.0961)
9 o’clock attendance x family type  0.1605 0.0424  -0.0008  0.0205  0.0930
(0.0857)  (0.0915) (0.0964) (0.0859) (0.0824)
R? 0.0057 0.1066  0.1155  0.2681  0.0080
N 5,214 4,064 3,937 3,951 5,214
Dep. Var.: Math (z-score)
9 o’clock attendance 0.1784 02286 02255 01973  -0.1779
(0.1041)  (0.1183) (0.1217) (0.1031) (0.1385)
family type 0.3992*** 0.2055** 0.2138** 0.0835  0.0245
(0.0662)  (0.0738) (0.0746) (0.0592) (0.0730)
9 o’clock attendance x family type  0.0792 0.0045 -0.0118 -0.0433  0.0281
(0.0737)  (0.0835) (0.0839) (0.0692) (0.0722)
R? 0.0191 0.1479  0.1556  0.3915  0.0023
N 5,267 4,104 3,976 3,991 5,267
Dep. Var.: English (z-score)
9 o’clock attendance 0.1404 0.1909 02187 0.2046* -0.2746*
(0.0987)  (0.1095) (0.1167) (0.1028) (0.1230)
family type 0.3528*** 0.2295* 0.2215* 0.0761  -0.0105
(0.0715)  (0.0895) (0.0881) (0.0674) (0.0747)
9 o’clock attendance x family type  0.1491 0.0511  0.0438 -0.0317  0.1405
(0.0852) (0.0997) (0.1059) (0.0869) (0.0716)
R? 0.0192 0.1808  0.1919  0.4200  0.0041
N 5,265 4,101 3,973 3,988 5,265
Year FE Y Y Y Y Y
Personal covariates N Y Y Y N
Extended personal covariates N N N Y N
Extended other covariates N N Y N N
Individual FE N N N N Y

2 Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

b Appendix C provides a detailed explanation of variables.

¢ Personal covariates: sex, number of children, birth order, income, father schooling, mother schooling,

private tutoring fee per student, family type, housing type.

d Extended personal covariates: delinquency, mental health, class understanding, class attention, reading
activity, class attitude, stress, teacher evaluation, self-esteem, self-effectiveness, belief in self-growth, career
maturity, civic mind, social relation, friend relation, teacher relation, learning motivation 1-5.

¢ Extended other covariates: activity together with parents, parent’s nurturing attitude, parent’s affection,

teacher effectiveness, teacher morale.
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Table 3.6: Heteregeneous Effect by Family Income, for Group I

@ @) ® S ®)

Dep. Var.: Korean (z-score)
9 o’clock attendance 0.1768 0.1115 0.1228  0.0753 -0.3404**
(0.1013) (0.1282) (0.1351) (0.1001) (0.1113)
9 o’clock attendance x income -0.0002 -0.0000 -0.0001 -0.0005  0.0004
(0.0007) (0.0006) (0.0006) (0.0006) (0.0007)
R? 0.0032  0.1065 0.1155 0.2682  0.0082
N 5,304 4,064 3,937 3,951 5,304
Dep. Var.: Math (z-score)
9 o’clock attendance 0.2612* 0.1540 0.1311  0.1081  -0.2597
(0.1142) (0.1086) (0.1091) (0.1036) (0.1385)
9 o’clock attendance x income 0.0005 0.0015* 0.0016** 0.0010  0.0017*
(0.0012) (0.0006) (0.0006) (0.0007) (0.0007)
R? 0.0142  0.1489  0.1568 0.3919 0.0067
N 5,356 4,104 3,976 3,991 5,356
Dep. Var.: English (z-score)
9 o’clock attendance 0.2796* 0.1638 0.1791  0.1351  -0.2488*
(0.1126) (0.0944) (0.0957) (0.0801) (0.1158)
9 o’clock attendance x income 0.0006  0.0014* 0.0015*  0.0008 0.0018**
(0.0014) (0.0006) (0.0006) (0.0006) (0.0006)

R? 0.0211 0.1816  0.1929  0.4203 0.0073
N 5,354 4,101 3,973 3,988 5,354
Year FE Y Y Y Y Y
Personal covariates N Y Y Y N
Extended personal covariates N N N Y N
Extended other covariates N N Y N N
Individual FE N N N N Y

2 Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

b Appendix C provides a detailed explanation of variables.

¢ Personal covariates: sex, number of children, birth order, income, father schooling, mother schooling,
private tutoring fee per student, family type, housing type.

d Extended personal covariates: delinquency, mental health, class understanding, class attention,
reading activity, class attitude, stress, teacher evaluation, self-esteem, self-effectiveness, belief in
self-growth, career maturity, civic mind, social relation, friend relation, teacher relation, learning
motivation 1-5.

¢ Extended other covariates: activity together with parents, parent’s nurturing attitude, parent’s
affection, teacher effectiveness, teacher morale.
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3.6 Extension

According to Section 3.5, it appears that math and English test score are positively affected
by the 9 o’clock attendance policy. Here, I exploit the advantages of the Gyeonggi Education
Panel Study to check whether the result holds in extended model specifications.

First, the Gyeonggi Education Panel Study contains various information including student’s
cognitive and non-cognitive traits, which are unavailable to the administration during the
assignment process but observable to the researchers. Thus, I control for these additional
characteristics in the general OLS estimation.!® In this regard, the analysis can provide a useful
glimpse how individual’s specific characteristics affect the result. Second, I apply the student
fixed effect estimation. In the existing literature, the standard approach has been restricted to
either the general OLS or school-level fixed effect estimation due to data limitations (Hinrichs,
2011; Edwards, 2012; Heissel and Norris, 2017; Shin, 2017; Kim, 2018). With the advantage
of the Gyeonggi Education Panel Study, I additionally include the student fixed effect in the
model. The result will be biased if I do not control for student’s unobserved characteristics
which are related to the treatment. For instance, suppose that students with outstanding
academic aptitudes are more likely to follow the 9 o’clock attendance policy to improve their
test score. In this case, positive sorting between the student’s cognitive abilities and the policy
treatment can conflate the result. In this respect, examining the effect using the individual fixed
effect and comparing the result with that of other specifications is one of the main contributions

to existing literature.

151 control covariates of delinquency, mental health, class understanding, class attention, reading activity, class
attitude, stress, teacher evaluation, self-esteem, self-effectiveness, belief in self-growth, career maturity, civic
mind, social relation, friend relation, teacher relation, learning motivation 1-5. Appendix C provides a detailed
explanation of variables.
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3.6.1 Extended Estimation Result

Column (3)-(5) in Table 3.4 reports the extended estimation result. In column (3), I include
parent’s and teacher’s traits which can affect student’s academic achievement.!® However,
the changes are negligible in magnitude, and math and English score are still shown to be
positively influenced by the 9 o’clock attendance policy by 0.22 and 0.26 standard deviations.
It implies that parent’s and teacher’s characteristics are orthogonal to the policy treatment and
they do not affect the outcomes. This result makes sense considering the random assignment
of students irrespective of family backgrounds and homogenized teacher characteristics across
schools.

However, I witness noticeable changes in column (4) and (5). In column (4), I extend the
general OLS estimation to include additional personal covariates which are related to student’s
attitudes and lifestyles. Then, the effect becomes smaller in all subjects. It changes from 0.11 to
0.05 in Korean, from 0.23 to 0.16 in math, and from 0.24 to 0.18 in English. A similar change
occurs in the student fixed effect estimation.!” Column (5) shows that the change of coefficient’s
sign and magnitude is remarkable. Its sign even becomes negative, and the size is about -0.29
in Korean, -0.17 in math, and -0.14 in English. Of course, I am cautious when it comes to
interpretations since the results are statistically insignificant except for Korean. However, The
result is juxtaposed to that of Hinrichs (2011), Pope (2016), Lusher and Yasenov (2016), and
Luong, Lusher, and Yasenov (2017), which show that no significant or even negative effects
emerge when the school starting time is delayed. My result contradicts with previous claims
which support positive causal effects of the delaying the school starting time on student’s

performance.

161 control covariates of activity together with parents, parent’s nurturing attitude, par- ent’s aection, teacher
eectiveness, teacher morale. Appendix C provides a detailed explanation of variables.
7The empirical design is as follow:
Yiji = BT+ Xiji + 0t +wi+ €y

where i is a student, j is a school, and ¢ is a year. w; is a student fixed effect.
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Whereas inclusion of parent’s and teacher’s characteristics does not influence the result
much (column (3)), controlling for student’s cognitive and non-cognitive features changes
the result substantially (column (4)). And this is similar to the case of the student fixed
effect estimation (column (5)). In general, I find no evidence in support of a causal linkage
between the 9 o’clock attendance and student achievement when I control substantial lists
of personal covariates or unobserved individual heterogeneities. There is no clear evidence
of outperformance by students who start the school later, which is widely supported on
the educational front. The stark difference observed in column (4) and (5) requires a new
perspective when we evaluate the effect of the school starting time on student’s academic

performance. I will discuss it more in detail in Section 3.7.

3.6.2 Robustness Check

I use Group II as a robustness check to support the extended estimation result in the previous

section. Here, I apply the general OLS estimation as follow:

Yiik = BTix +vXijk + €ijk

where i is a student, j is a school, and k is a cohort. The treatment group is the 7th-grade
students in 2015, and the control group is the 7th-grade students in 2012.

Two concerns exist to this empirical model. First, the treatment and control group are from
a different cohort, so there may exist systemical differences between them. But I expect that
their observable characteristics would be balanced considering that two cohorts are under the
same random assignment system, and living environments are stable during this period since
the cohort gap is only 3-year. To check this, I compare means in characteristics of students and

schools.!8

18To compare monetary value of student/family characteristics, I modify nominal into real values using the



Table 3.7: Balance Test for Group II
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Variable Treatment Control Diff. (p-value)
student/family characteristics

sex 0.5051 0.5147 0.4483
family type 0.9098 0.8991 0.1650
number of children 2.0886 1.7847 0.0000***
birth order 1.5909 1.5805 0.5473
monthly income (CPI modified) 520.12 499.16 0.1092
father schooling 3.1198 3.0216 0.0016**
mother schooling 2.8228 2.7019 0.0000***
tutoring fee (CPI modified) 96.19 98.47 0.2602
tutoring fee per student (CPI modified) 49.34 48.50 0.3642
housing type 0.6237 0.6190 0.6982
N 2,562 4,026

school characteristics

student number 268.31 306.62 0.1002
teacher’s average year 15.15 14.49 0.2845
pupil to teacher ratio 8.2764 7.1046 0.1856
time allocation for class by teacher 42.37 42.08 0.8267
N 47 47

a % p <005, p<0.01,** p < 0.001

b Appendix C provides a detailed explanation of variables.
¢ The treatment group is students who follow the 9 o’clock attendance policy in 2015, and the control

group is students without the 9 o’clock attendance policy in 2012.

d T gelect 47 schools which are observed both in 2012 and 2015, and which are affiliated with the surveyed

students.
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Figure 3.2: Distribution of Observable Variables
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Relative to the balance test for Group I, Table 3.7 shows several differences in variables
such as parents” education. However, as Figure 3.2 illustrates, there exists little evidence of
systemical difference to the distribution across periods.!” The spread and pattern of monthly
income, tutoring cost per student, and parents’ schooling are stable over time. I also check
school characteristics in Table 3.7, and the results are balanced between two periods. All in all,
the balance test results confirm that there is little disparity of observable traits between the
treatment and control group.

A second concern is a measurement. The test score Y; ;x can be a problem when I compare
test score of two different cohorts since students took different exams. In my study, this concern
is limited. Firstly, the coverage, style, and level of exam in each period are similar.?? Secondly,
the achievement gap between two cohorts is negligible considering a short period gap (3-year).
These facts alleviate a mismeasurement issue (Reardon and Portilla, 2016). For evidence, Figure
3.3 shows that score distribution, mean, and standard errors by absolute point-scale are similar
between two periods.

All'in all, estimating the effect using Group II gives a chance to check robustness. Under this
background, I conduct the estimation, and Table 3.8 shows the result. Here, I obtain similar
results with those of Group I. Column (1) is the result when I do not control any covariates.
The effect is small and insignificant. It is -0.004 for Korean, 0.009 in math, and 0.005 in English.
The outcome confirms my observation that there is little evidence that the 9 o’clock attendance

policy leads to better academic performance. Also, similar changes are realized when I control

CPI since the absolute size of average value can be different considering 3-year time elapses. To measure school
characteristics, I select schools which are observed both in 2012 and 2015, and which are affiliated with the surveyed
students. By doing so, I discern total 47 schools. The reason for this selection is due to limitations of the dataset.
Unfortunately, only rudimentary information about schools is available, such as type and location (private/public,
single-sex/co-ed, urban/rural).

9o precisely examine the distribution, I winsorize at the top and bottom 1% samples of monthly income and
tutoring cost per student.

20The exam is conducted for 45 minutes for each subject at the end of spring semester. It covers spring semester’s
class materials. Korean test is 5-writing questions, math test is 20 multiple choice questions, and English test is 28
multiple choice questions. A full score for each subject is 100 points.
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Figure 3.3: Score Distribution (by absolute point-scale) between Two Periods
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extended personal characteristics. Including substantial lists of individual vectors affects the
outcome negatively, and the magnitude is large and statistically significant. It is -0.15 for
Korean, -0.28 for math, and -0.22 for English (column (4)). These coefficients are comparable to

those of the student fixed effect model from Group I (column (5) in Table 3.4).

3.7 Discussion

Including student’s extended traits changes the result significantly, and the effect becomes
closer to that of student-level fixed effect model. However, controlling for parent and school-
related covariates have no such effect. My findings suggest that the link between the delayed
school starting time and student’s academic performance is likely to be confounded by student-
level heterogeneities. Since student’s extended characteristics are the principal part of omitted
heterogeneities in the student-level fixed effect estimation, it implies that there exists another
channel, which has been neglected in the conventional approach but affects the outcomes
significantly.

What causes the divergence? One essential factor which makes my paper different from
previous studies is that I exploit the actual policy participation by student-level, not by school-
level. To be real, the actual participation of the 9 o’clock attendance policy by student-level
even diverges within the same school and class, according to the Gyeonggi Education Panel
Study.21 Thus, even though schools as a whole are surveyed to delay the school starting
time to 9 o’clock, the actual participation by student-level can vary within the school. Many
of previous literature assume that student’s participation to the policy is uniform within
the school (Hinrichs, 2011; Edwards, 2012; Heissel and Norris, 2017, Shin, 2017; Kim, 2018).

However, this is not a realistic assumption on the educational front. For instance, think of how

2IWhile about 90% of schools are reported to adopt the 9 o’clock attendance policy according to the press release
(Gyeonggi Provincial Office of Education, 2014), the panel study investigates the actual participation of the policy
by student-level. In the survey, students are asked to answer whether they take part in the 9 o’clock attendance

policy.



Table 3.8: Robustness Check

(1) (2) ®) (4)

Dep. Var.: Korean (z-score)
9 o’clock policy -0.0036  -0.0360 -0.0797  -0.1521*

(0.0593) (0.0573) (0.0582)  (0.0733)
R? 0.0000  0.1245 0.1341 0.3061
N 6,529 3,717 3,593 3,488
Dep. Var.: Math (z-score)
9 o’clock policy 0.0086  -0.0805* -0.1178* -0.2802***

(0.0588) (0.0406) (0.0459)  (0.0520)
R? 0.0000  0.1939  0.2028 0.4608
N 6,584 3,759 3,634 3,530
Dep. Var.: English (z-score)
9 o’clock policy 0.0051  -0.0573 -0.0941 -0.2193***

(0.0706) (0.0454) (0.0488)  (0.0605)
R? 0.0000  0.2597  0.2732 0.5067
N 6,581 3,756 3,631 3,527
Year FE Y Y Y Y
Personal covariates N Y Y Y
Extended personal covariates N N N Y
Extended other covariates N N Y N

@ Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

b Appendix C provides a detailed explanation of variables.

¢ Personal covariates: sex, number of children, birth order, income, father schooling,

mother schooling, private tutoring fee per student, family type, housing type.

d Extended personal covariates:delinquency, mental health, class understanding, class
attention, reading activity, class attitude, stress, teacher evaluation, self-esteem, self-
effectiveness, belief in self-growth, career maturity, civic mind, social relation, friend

relation, teacher relation.

¢ Extended other covariates: activity together with parents, parent’s nurturing attitude,

parent’s affection, teacher effectiveness, teacher morale.
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Figure 3.4: Principal’s Autonomy in School Policy Practice
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the 9 o’clock attendance policy was initiated and implemented in Gyeonggi province. The
Uijeongbu girl’s middle school students firstly proposed the 9 o’clock attendance policy, and
it spread all over provinces. It implies that students, who are more positively self-motivated
when it comes to learning behaviors and class attitudes, were more likely to be self-selected
into the 9 o’clock attendance policy. So it can yield biased results unless these individual’s
characteristics are properly considered.?? Moreover, I confirm that the actual compliance to
the 9 o’clock attendance policy is different across students even within the same class through
interviews with several middle school teachers in the field, which gives credences to the panel
dataset. For example, the actual 9 o’clock attendance policy execution can be affected by other
factors such as principals who are responsible for the field practice. As circumstantial evidence,
Figure 3.4 shows that principals of middle school have higher levels of autonomy with respect
to school regulation. It suggests that schools and students may discretionally implement and
follow the policy.

In the environment where the decision of school attendance time is dependent on student’s

choice, the effect of 9 o’clock attendance policy is likely to be influenced by the individual

22For example, through field experiments in physical education classes at secondary school, Kiessling, Radbruch,
and Schuabe (2018) show that the self-selection results in different peers, and it improves individual performance.
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heterogeneities. This fact has been dismissed in the previous literature. Thus, I suspect that
existing studies contain a student-level self-selection risk. Based on these observations, I
think that the self-selection by students via their heterogeneity is one main reason to draw my
result, which previous researchers have not investigated in detail. In particular, students with
outstanding academic aptitudes are more likely to exploit the 9 o’clock attendance policy. And
the interpretation of results without considering these facts can be misleading.?®

Using the dataset of Group I, I examine whether my argument can be upheld with empirical
evidence. First, Table 3.9 and Figure 3.5 show differences to several academic-related indexes
before the policy implementation (2012-2014). Table 3.9 presents that the treatment students
are more likely to have better academic aptitudes in school. Like Edwards (2012), I also plot
the cumulative distribution for Korean, math, and English test results in 2012-2014, which are
before the 9 o’clock attendance policy. The cumulative distributions for the treatment group
first-order stochastically dominate those of the control. While Edwards (2012) argues that these
tigures suggest positive impacts of delaying school starting time on student’s performance, I

emphasize that this can be circumstantial evidence of student-level self-selection effect.

23 A simple framework illustrates this logic. Suppose an econometric model is given by
y=pT+u+e

where T is a treatment and u is an individual heterogeneity, with a common assumption of T_Le. Then, f =
B+E[T'T) N (T'u)] + E[(T'T)"*(T’¢)] = B+ E[(T'T)"*(T'u)] by the assumption. If the fixed effect yields a
smaller coefficient than the OLS (B > B), it means cov(T, u) > 0. This shows that there exist positive correlations
between the policy treatment and individual’s heterogeneities. While Hinrichs (2011) speculates total 10 possible
reasons why there might be no effect of the school starting time on student’s academic performance, I seek to
specify another possible reason, which is the student-level self-selection effect, based on empirical evidence.



Table 3.9: Comparison of Academic Attitudes
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2012 (4th) 2013 (5th) 2014 (6th)
Variable Treatment Control Diff. (p-value) Treatment Control Diff. (p-value) Treatment Control Diff. (p-value)
Korean (z-score) 0.0228 -0.2391 0.0002*** 0.0299 -0.2575 0.0000*** 0.0432 -0.3907 0.0000***
math (z-score) 0.0353 -0.1224 0.0226** 0.0425 -0.2534 0.0000*** 0.0424 -0.4013 0.0000***
English (z-score) 0.0457 -0.3955 0.0000*** 0.0461 -0.4044 0.0000*** 0.0395 -0.3992 0.0000***
class understanding (Korean) 4.4426 4.2110 0.0001*** 4.4541 4.2091 0.0000*** 4.3490 4.1818 0.0067**
class understanding (math) 4.2415 4.1142 0.0611 4.2750 4.1872 0.1993 4.0642 4.2276 0.0249*
class understanding (English) 4.1707 3.7202 0.0000*** 4.1571 3.8945 0.0014** 4.1537 3.7936 0.0000***
class attention (Korean) 3.3823 3.2922 0.0828 3.3826 3.2500 0.0095** 3.2985 3.2864 0.8119
class attention (math) 3.3994 3.3136 0.1121 3.3792 3.3045 0.1815 3.3036 3.3165 0.8217
class attention (English) 3.2610 3.1273 0.0303* 3.2194 3.1091 0.0754 3.1746 3.0548 0.0523
class attitude 3.4363 3.3602 0.1871 3.4452 3.3091 0.0185* 3.3638 3.2909 0.2055
reading activity 2.8062 2.6892 0.0445* 2.6360 2.5307 0.0717 2.6114 2.5042 0.0742
learning motivation (1) 2.0174 1.9955 0.7433
learning motivation (2) 2.2588 2.1682 0.1945
learning motivation (3) 3.5435 3.4303 0.1013
learning motivation (4) 3.0330 2.9045 0.0759
learning motivation (5) 1.8988 1.9817 0.1820
self-esteem 3.8973 3.7266 0.0053** 4.0259 3.8991 0.0214* 4.0545 3.9984 0.3226
self-effectiveness 3.5972 3.5443 0.3995 3.5554 3.4734 0.1915 3.6138 3.4295 0.0033**
N 2,562 220 2,562 220 2,562 220

a*p <005 p<0.01,** p <0.001

b Appendix C provides a detailed explanation of variables.
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Second, I examine the OLS estimation by including previous year’s test scores whether the
effect is conflated by qualified student’s self-selection.?* Table 3.10 illustrates that the result
dramatically changes when I control for the previous exam result. The coefficient of the 9
o’clock attendance policy becomes smaller and statistically insignificant in all three subjects,
while the effect of lagged dependent variable remains strong (column (2)).

Third, I examine how students change their behaviors after the 9 o’clock attendance policy,
in particular by focusing on the time allocation. Table 3.11 shows surprising results. In
2015, the disparity of variables stands out when I examine learning activities, whereas the
difference vanishes in non-learning activities. The treatment group uses 1.48 hours per week
for homework, 0.64 hours per week for self-study, and 6.18 hours per week for private tutoring
in 2015, while the control group spends a smaller amount of time on these activities. Before the
9 o’clock attendance policy in 2014, there is no such discrepancy. It means that students with
better learning attitudes are more likely to exploit benefits of the 9 o’clock attendance policy.

Finally, as shown in Table 3.12, the amount of sleep, breakfast frequency, and parenting
do not differ between two groups after the treatment in 2015. The treatment group sleeps
late about 9 minutes but also wakes up late about 2 minutes, so the total amount of sleep
time is similar.®® I also cannot find any systemical differences between them in breakfast
habit and parenting styles. It implies that commonly suggested channels to improve student’s
performance do not hold for my study.

All in all, my analysis shows that the effect of the school starting time seems to be con-
founded by student-level self-selection into the policy. Hence, the interpretation of policy effect
without considering the self-selection caused by individual’s heterogeneities can be glossing

over the reality. It requires cautions when we evaluate the effect of the school starting time on

24To be specific, I estimate the following equation: Yijip = BTip +vYij-1+0 +€is

25 Although the total amount of sleep does not differ across groups, a growing number of recent literature argues
that the quality of sleep such as sleep regularity can be a significant factor on students” academic performance
(Luong, Lusher, and Yasenov, 2017). Hence, focusing on the pattern and quality of sleep on students and examining
it as a central mechanism will be an important topic.



Table 3.10: Result with Controlling for Previous Test Scores

) )
Dep. Var.: Korean (z-score)
9 o’clock attendance 0.1340  -0.0731
(0.0935)  (0.0826)
test scores in previous year - 0.4846™**
- (0.0282)
R? 0.0014 0.2378
N 2,725 2,725
Dep. Var.: Math (z-score)
9 o’clock attendance 0.2683**  0.0180
(0.0962)  (0.0917)
test scores in previous year - 0.5724***
- (0.0239)
R? 0.0054 0.3381
N 2,778 2,778
Dep. Var.: English (z-score)
9 o’clock attendance 0.2881**  0.0309
(0.0873)  (0.0807)
test scores in previous year - 0.5943***
- (0.0349)
R? 0.0063 0.3644
N 2,776 2,776
Year FE Y Y

@ Standard errors in parentheses, * p < 0.05, ** p < 0.01, ***

p < 0.001
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Table 3.11: Comparison of Time Allocation
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2014 (before the 9 o’clock policy)

2015 (after the 9 o’clock policy)

Variable Treatment Control

Diff. (p-value)

Treatment Control Diff. (p-value)

learning activities

homework 1.5373 1.5745 0.4354 1.4811 1.2304 0.0034**
self-study 0.8741 0.8122 0.2755 0.7633 0.6475 0.0465*
private tutoring 5.4480 5.1318 0.4446 6.1841 5.1139 0.0177*
non-learning activities

exercise 2.9400 3.1187 0.0280 2.5554 2.7419 0.0236"
friend 1.2574 1.2454 0.8845 1.0817 1.1176 0.6639
leisure 1.7699 1.8527 0.3539 1.8478 1.8514 0.9701
computer 0.8609 0.8979 0.6010 0.9880 1.0388 0.5372
smart phone 1.5697 1.4369 0.1969 2.1367 2.0126 0.2608
game 2.4460 2.4874 0.8211 2.8971 2.9064 0.9642
N 2,562 220 2,562 220

a* 5 <0.05,* p < 0.01,** p <0001

b Appendix C provides a detailed explanation of variables.

¢ The unit of variable is average hour per week.

Table 3.12: Other Suggested Channels

Variable Treatment Control Diff. (p-value)

sleep time 3.0219 2.8584 0.0171*
(23:31)  (23:22)

wake-up time 4.3591 4.1142 0.0005***
(07:25) (07:18)

breakfast 3.3955 3.3182 0.2674

parent’s nurturing attitude 3.9646 3.9839 0.5877

parent’s affection 3.9522 3.9727 0.6238

parent’s school satisfaction 3.5550 3.5140 0.4081

N 2,562 220

2% p <0.05,* p <0.01, *** p < 0.001
b Appendix C provides a detailed explanation of variables.
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pupil’s cognitive abilities.

3.8 Conclusion

In this paper, I seek to find a link between the 9 o’clock attendance policy and student’s
academic performance using over 2,000 middle school students in South Korea. At a first
glimpse, student’s math and English test score seem to be positively affected by the 9 o’clock
attendance policy. However, the effect becomes smaller and insignificant in general when
I control the extended personal covariates, and it even becomes negative when I apply the
individual-fixed effect estimation. The result implies the possibility of student-level self-
selection into the policy treatment. From this perspective, my findings cast doubt on the
argument that any positive effect of the delaying school starting time on student’s academic
performance is coming from “a late bird” (policy treatment effect). Rather, “a good bird”
(self-selection effect) is likely to be the chief factor that yields such outcomes.

The paper has several limitations. The sample size is relatively small, and the period of
analysis is too short to examine long-term persistence effects. Also, I should be careful that the
findings would not be generalized to a larger world or another place. The external validity is
not guaranteed, and either minor or unobservable conditions may be the core factor that leads
to a big difference. Analytically, I cannot precisely examine the policy treatment effect since I
cannot handle the student-level self-selection issue.

However, the paper is meaningful in that it is the first study to analyze the effect of the
school starting time on student’s academic achievement using the individual-level representa-
tive samples and comparing the outcomes through various model specifications. My result
reasonably casts doubt on the positive effect of postponing the school starting time on stu-
dent’s performance, which has been addressed by many researchers. The unique feature of

my study can complement the previous literature and suggest crucial points which should
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be reflected in following studies. I hope that it will help policymakers to evaluate the effect
of the 9 o’clock attendance policy more rigorously, and pave the way for constructing better

educational programs.
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Appendix A
Chapter 1 Appendix

A1 Budgeting Procedure

The government spending plan is centrally coordinated by the Ministry of Strategy and Finance
and the National Assembly. The fiscal management process goes on three stages: planning
(t — 1)—implementing (t)—settling (f + 1). In the planning period (t — 1), the government
makes the annual budget plan for fiscal period ¢. The central and local governments, as well
as the governmental agencies, implement the budget predetermined in period t — 1, and it
is settled and audited in period t + 1. In the following explanation, I describe the planning

period t — 1 more specifically.

The Administration Process

The Budgeting Office in the Ministry of Strategy and Finance makes the annual budget draft
for an upcoming year. This procedure goes in January and finishes on September 3rd. After
formulating the draft, the government passes over it to the National Assembly.!

The budgeting process starts with considering the National Fiscal Management Plan and
Medium-term Project Plan to secure fiscal soundness and predictability of the national budget.
The Ministry of Strategy and Finance delivers a guideline describing how central and local

governments should formulate a next-year budget. Total spending and ceiling are set first, and

I The National Finance Act, amended in April 2013, changed a timeline of the budget proposal. It should be
submitted 120 days before the fiscal year in 2016, contrary to 90 days before the fiscal year in 2013.



120

Jan. Medium-term Project Plan
Mar. Guideline for Budget Ceiling
. . Apr. Fiscal Meeting (by the Cabinet)
Administration
May Budget Request (by government agencies)
Jun. - Aug. Draft (by Budget Office of the MOSF)
Fiscal Year t-1 Sep. 2. Submission to the Parliament
[Planning] |
Pre-evaluation
Sep.-Nov.  Comprehensive Review
Parliament
Review for adjustment of figure
Dec. 2. Vote at Plenary Session
¥
Fiscal Year t .
Government Agencies
[Execution]
4
Fiscal Year t+1
Board of Audit and Inspection
[Settlement]

then fiscal resources are allocated to central and local governments. All of the government
agencies should follow the guideline when formulating the budget draft. If they do not keep
the rule, the Ministry of Strategy Finance imposes a penalty for noncompliance. It strengthens
a budgeting power of the Ministry of Strategy and Finance.

Each sub-government formulates its budget plan considering priorities and major project
investment plans before June. During the process, the Fiscal Strategy Meeting of cabinet
members chaired by the President is held in April to listen to the needs and difficulties of
formulating the new budget plan. It finalizes budget requests and submits them to the Ministry
of Strategy and Finance.

The Ministry of Strategy and Finance centrally coordinates the budget plan. It lasts for
three months, from June to August. It reviews and revises proposed plan using the budgeting

guidelines and reflecting national priorities and macroeconomic outlooks. Budget reviews are
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conducted by public officials of the Budget Office. The validity of each project is reviewed in
detail in the budget reviews. Because the procedure is centrally-organized by public officials
in the Ministry of Strategy and Finance, the person in charge of budgeting has magnificent
power in allocating the budget. For instance, if local governments cannot address why planned
projects are necessary and cannot provide a valid argument, the plans can be modified or even
repealed based on public official’s discretionary judgments. Thus, local government officials
and members of the National Assembly even seek to use their social capitals to the Ministry of
Strategy and Finance’s public officials to gain more budgets. Here, social connections through

regional homophily can play a crucial role in access to public officials.

The National Assembly Process

After the Ministry of Strategy and Finance finishes coordinates whole budget plans, it hands
over the draft to the National Assembly. The finalization process by the National Assembly
lasts from September 3rd to December 2nd. Inspection and deliberation by the National
Assembly’s budget comprise of three steps: (1) preliminary review by the Standing Committee,
(2) comprehensive review by the Special Committee on Budget and Accounts, (3) plenary
session vote.

Of the three, comprehensive review by the Special Committee on Budget and Accounts is
the most important phase for securing the local budget. During the Special Committee meeting,
the Minister of the Ministry of Strategy and Finance introduces the budget draft, and it is
followed by a review of 50 committee members. The committee holds a questioning session in
the presence of affiliated bureaucrats. At the final stage, it constitutes the budget adjustment
subcommittee to fine-tune and finalize figures of each budget component. During the review
procedure, members of the National Assembly try to increase their electorate district’s budget

shares. Since official term for the member of the Special Committee on Budget and Accounts



Table A.1: Draft and Finalized Budget (2013-2016)
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($ billion)

2013

2014

2015

2016

MOSEF Parliament

MOSF Parliament MOSF Parliament MOSF Parliament

Total 342.5 342.0 357.7 355.8 376.0 375.4 386.7 386.4
Welfare, Health 97.1 974 105.9 106.4 115.5 115.7 1229 1234
Education 49.1 49.8 50.8 50.7 53.0 52.9 53.2 53.2
Culture, Tourism 4.8 5.0 53 54 6.0 6.1 6.6 6.6
Environment 6.3 6.3 6.3 6.5 6.7 6.8 6.8 6.9
R&D 16.9 16.9 17.5 17.7 18.8 18.9 18.9 19.1
Industry, SMEs, Energy  15.7 15.5 15.3 15.4 16.5 16.4 16.1 16.3
SOC 23.9 24.3 23.3 23.7 244 24.8 23.3 23.7
Agriculture, Food 18.3 184 18.6 18.7 19.3 19.3 19.3 194
National Defense 34.6 34.3 35.8 35.7 37.6 37.5 39.0 38.8
Diplomacy, Unification =~ 4.1 4.1 42 42 4.5 4.5 4.7 4.7
Public Order, Safety 15.0 15.0 15.7 15.8 16.9 16.9 17.5 17.5
General Public Service  57.3 55.8 58.7 57.2 59.2 58.0 60.9 59.5

@ Source: Press Release (Ministry of Strategy and Finance, 2012 to 2015).

lasts for only one-year, an incentive of securing more funds becomes much higher.

After completing the process, the modified budget is introduced and finalized in the general

meeting of the Special Committee on Budget and Accounts. One interesting aspect of the

process by the Special Committee on Budget and Accounts is that, as it is shown in Table

A.1., it tends to cut the total size of a next-year budget by 1% compared to the original draft

formulated by the government. It implies that the congressional budget process is usually

about re-allocation of the budget among policies, projects, and regions. Thus, politician’s

socioeconomic characteristics such as the position in the party and multi-term serving can play

a significant role in securing each local electorate’s budget.
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A.2 Analyzing Unit

I construct a unique panel dataset covering total eight-year, while previous studies using
Korean example use two-year or four-year data (Kim, 2010; Choi and Lee, 2011; Hur and Kim,
2014). One difficulty is that there exists a discrepancy between the administrative district and
electoral constituency. According to Cox (2009) and Kim (2010), many studies commit analytical
errors when they define the analyzing unit. That is, existing literature uses administrative
district instead of electoral constituency when examing the impact of politicians on the budget
since budgets are allocated based on the administrative unit. However, it can lead to a wrong
estimation because the purpose is to precisely examine the impact of bureaucrats and politicians
on the budget allocation. Thus, electoral constituency unit should be the choice.

To be specific, there are three issues. First, the National Subsidy is allocated to local regions
based on the administrative district, which is not identical to the electoral constituency. Second,
politician serves for his region by electoral constituency (not by administrative unit). Third,
I have to define the scope of the bureaucrat’s hometown. To resolve the issue, I define the

analyzing unit as follows:

1. When the administrative district is the same to the electoral constituency, I calculate per

capita budget as usual.

2. When one administrative district is divided into several electoral constituencies, I calcu-
late per capita budget to the same with Case 1. I codify the variable BudgetCommittee;
equal to 1 if at least one politician in the analyzing unit is a member of the Special

Committee of Budget and Accounts.

3. When several administrative districts constitute one electoral constituency, I aggregate

total budget of each administrative districts and divide it by total population.

Defining the analyzing unit i above can cause a difference with bureaucrat’s hometown since



124

people usually consider their hometown based on administrative district. However, according
to the National Election Commission which defines electoral constituency, it considers multiple
aspects of socioeconomic properties and cultural characteristics when it demarcates electoral
constituency. For example, it examines whether each local district shares homogeneities or
whether the demarcation has any possibility to distort election result. To be specific, the Public
Official Election Act Article 25 articulates that “election constituency shall be demarcated in the area
under jurisdiction of the City/Do (a unit of metropolitan in South Korea), in consideration of the popula-
tion, administrative districts, geographical features, traffic, and other conditions, but an autonomous Gu,
Si, or Gun (a unit of municipality in South Korea) shall not be divided to make part of it belong to another
constituency for the National Assembly member.” Thus, each electoral constituency preserves

socioeconomic and cultural proximity, which is aligned with the bureaucrat’s hometown.

A.3 A Simple Framework of the Transparency Mechanism

Consider a career-concern model in which bureaucrat’s motivation to sustain a higher position
after retirement meets with local government’s incentive to get more budgets. Using hometown
connection, high-ranked public officials and local governments may make an implicit contract,
through which bureaucrats will get benefits such as high-ranked position if he allocates more
budget to the local district. In this situation, local governments face two possible value

functions as follows:2

Vi =qYu + (1 - q)Ye + pmax{ Vi1, Wis}

Wi =Yy + B ((1 — p) max{ Vi1, Wea } + p(YL — 1))

where V; is a value of local government without an implicit contract, W; is a value of local

government with an implicit contract (V;4+1 and W;; are value function in the next period),

2Here, I focus on local governments rather than bureaucrats. It is based upon the logic provided by Basu (2011).
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Y; is the amount of local budget (i € {H,L}, Yy > Y1), q is a probability of getting Yy
without an implicit contract (0 < g < 1), p is a probability of being investigated by third-
party agency and found out to be guilty (0 < p < 1), [ is a penalty cost associated with
these behaviors, and B is a discounting rate. To consider an interesting case, I assume that
qYu+(1—q)YL > (1-p)(YL—1).

The first equation shows the case when there is no implicit contract. The local government
obtains an average amount of budget E(Y) (= qYy + (1 — ¢)Y1) in the current period and
faces the same problem in the next period with the present. The second equation is when there
exists an implicit contract. The local government gets Yy in the current period by using social
capital, and it is punished and obtains only Y7 — [ in next period when it is caught with the
probability of being investigated p.

The local government is indifferent between two situations when V; = W;. If I solve the
equations with a stationary equilibrium condition where V; = V;;1 and W; = W, 4, it yields a

threshold
5 (1=B) (T E(Y))
BE(Y)—(1-p)(YL—1))

where the local government chooses to make the implicit contract with bureaucrats if p < p,
and otherwise if p > p.

Theoretical model predicts that newly released information about budget usage can self-
regulate incentive of both local government and executives. Here, improving the budgetary
transparency can be interpreted in two ways. One is to make p greater, which makes the local
government not to offer an implicit contract to high-ranked bureaucrat. The other is to lower p
by increasing [. If the cost of connection to a bureaucrat is high enough, the local government

will not offer any implicit contract to the bureaucrat.
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Appendix B
Chapter 2 Appendix

B.1 Variable Explanation

The following Table B.1. describes the variables that I exploit in the analysis.
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Appendix C
Chapter 3 Appendix

C.1 Variable Explanation

The following Table C.1. describes the variables that I exploit in the analysis.
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Table C.1: Variable Explanation

Varizbie Saie Explanation

nurmber of children -

-
S0 thousind KR oot month

Personsl covarstes

fee perudent

6:After 0600.5: 0730.0800.4: 07000730, 3:0630-0700, 2:0600-0630. 1 Befors 0600
FoThours par wesk
555 More than S hours, .5: &5 hours, 3.5: 34 hours, 2.5:2:3 hours, 3 25125
Fof hours par wesk
552 Mors than S nours, 45 45 hours, 3.5 34 hours, 2.5:2:3 nours 1.75: 1,62 hours, 15115 hours, 075:0.51 nowrs, n

.

0 Never)

exercse 34 hours, 2.5:2:3 hours, 1.75:1.5:2 nours, 1251 1-15 hours, 0.75:0.51 hours, 0.25: Lessthan 0.5 nowrs, 0: Nevar)

Time sfocation
fiend nanging around =

34mours, 2523 hours 1.75:1.52 hours 1.25: 115 - 1,0 Nover)

4nours, 25:23 nours, 175:1 £.25:1:0.5 hours, 0.75:051 hours, 0:Never)
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