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1. Introduction 

In many countries, there is an increasing tendency to use paper tests as an incentive for learning 

with the goal of improving national educational standards and the overall level of human capital. In 

the U.S., for example, the No Child Left Behind Act requires every state to implement standardized 

testing in order to measure the effectiveness of schools’ efforts to improve student achievement. At 

the same time, critics of standardized testing have suggested that the pressure on schools to raise 

test scores can result in teachers’ ―teaching to the test.‖ These critics argue that students preparing 

for exams focus only on mandatory subjects that will appear on the exam and that teachers similar-

ly teach only topics that tend to appear on the exam. In this way, teachers and students are said to 

lose incentives to study or teach a wider variety of subjects voluntarily based on their own interests 

or passions (Moe, 2003), thus losing an opportunity to develop elements of human capital that do 

not appear on mandatory exams but yet are important in the long-run. 

A similar argument against the narrow focus of paper exams has long history in Japan. For 

example, Rohlen (1983) argues that an exclusive focus on passing entrance exams has stunted the 

ability of Japanese children to learn without any external incentives and uses this as an explanation 

for why Japanese college students lose incentives to learn once they enter college. In addition, 

mandating a wider variety of subjects on entrance exams may encourage some stu-

dents—particularly those with a comparative advantage in subjects that would not otherwise have 

been tested—to study more. For example, if an entrance exam focuses exclusively on math and 

English, students who have an absolute disadvantage in these two subjects may give up on going to 

high school altogether and thus lose the opportunity to continue to learn math and English as well 

as other subjects not tested. Instead, testing additional subjects in which they have comparative ad-

vantage—such as social studies, science, and even arts or music—could encourage these students 

to go to high school, create incentives for additional learning, and potentially facilitate subsequent 

college entrance. However, there have been no formal empirical studies on whether the narrow 

scope of the incentives created by entrance exams has a long-term effect on human capital accu-

mulation or educational achievement.
1
 

This paper empirically investigates whether the variety of subjects included on high school 

entrance exams has any effect on long-term learning and educational achievement using three dec-

ades of changes in high school entrance exams in Japan. Although there are studies showing that 

the existence of high stakes exams can influence student learning (Angrist and Lavy, 2009; Dee and 

Jacob, 2007),
2
 ours is perhaps the first to investigate the effect of the breadth of the exam subjects 

                                                        
1
 In the U.S., Dee and Jacob (2007) analyze the effect of state standards-based educational reform, 

such as the graduation test, on the measures of the long-term educational achievement such as high 

school dropout, college enrollment, labor force participation, and wage rate using both district level 

and student level data. 
2
 Angrist and Lavy (2009), using a school-based randomized trial, examine the impact of cash in-
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on any achievement measure in the literature.
3
 

We analyze the effect of the number and choice of exam subjects required for admission to lo-

cal public high schools on subsequent college attendance. Local prefectures, similar to states in the 

US, control the admissions process of students entering the prefectural high school system. Today, 

all prefectures require exams on five subjects (Japanese, English, mathematics, social studies, and 

science) for entrance to public high schools. Until 1987, the number of required tests varied from 

prefecture to prefecture and across time, however, with particularly drastic changes occurring in the 

1960s.
4
 We use this variation in the admissions policy of prefectural high schools to estimate the 

effect of the variety of exam subjects on educational achievement as measured by enrollment in the 

post-secondary education. 

We found that, in general, the number of test subjects has a positive effect on later college 

enrollment. Specifically, an increased number of test subjects significantly improves college atten-

dance at post-secondary vocational schools and polytechnic colleges. There is also much weaker 

evidence for an increased number of test subjects improving attendance to four-year and two-year 

colleges. We argue that these results are broadly consistent with the prediction of the incentive 

theory of testing (Lazear, 2006) and the heterogeneity of human capital. 

The next section summarizes the economic roles of exams in the literature and suggests a 

number of empirical implications. Section 3 describes the institutional background of secondary 

education in Japan and historical episodes related to changes in high school entrance exams. Sec-

tion 4 presents our hypotheses, empirical model, and the data set. Section 5 presents our empirical 

results and discusses our interpretation based on our theoretical framework. Section 6 discusses the 

future direction of research.  

 

2. The Economic Role of Exams and Its Implications 

2.1 The Literature 

Broadly, there are two common economic interpretations of the role of testing.5 First, selection of 

students based on test scores is essential for students to signal their hidden abilities and allows for 

                                                                                                                                                                   

centives on the high school matriculation certificate in Israel. 
3
 In a related paper, Hirata, Nishimura, Urasaka, and Yagi (2006) show that taking advanced math 

class in high school has a positive impact on the income after graduating college, treating taking 

math course as exogenous. 
4
 Each prefecture gives the standardized exam and allocates students based on the score and the 

students’ priority. Admission mechanism used varies across prefectures. These days, some prefec-

tures such as Tokyo allow some high schools to give their own paper exam, but the data set we use 

in this paper does not include this period. Private high schools create and give their own entrance 

exam. 
5
 Dee and Jacob (2007) examine the effects of graduation exam. See Bishop (2006) for a survey of 

related research. 
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the efficient allocation of diverse talents to different schools and firms (Stiglitz 1975). From 6th 

century China to 18th century Europe, especially Prussia, exams have historically been used as a 

means of selecting elite government officials without regard to social class or caste (Collins 2000). 

Today, the selection and screening of individuals based on paper exams can be found everywhere in 

the world. With the exception of compulsory education at public schools, the Japanese education 

system allows students to be selected by exam at every level. We call this role of exams the 

―screening role.‖  

The second role of exams is to provide indirect incentives for studying to students and families. 

If passing the exam of a higher ranked college allows access to a higher quality education as well as 

a higher lifetime income, such exams can be seen as providing participants with a tournament (La-

zear and Rosen, 1981). Whereas the screening role does not have any spillover beyond selecting 

agents, the tournament influences the behavior of all the participants (both winners and losers) and 

their educational achievement. 

It has been argued that exams can have a real effect on the human capital development. Spe-

cifically, many East Asian countries have traditionally used exams in order to select bright students 

for elite higher education institutions and government positions. The argument for the use of exams 

is that it has contributed to a high level of educational achievement in these countries and, thus, to 

their rapid economic development.
6
 The recent popularity of standardized exams in the U.S. and 

Europe reflects the view that exams would, if used properly, give appropriate incentives to both 

students and teachers. Underlining these views is a belief that children tend to be myopic (i.e., tend 

to have a hyperbolic discount-factor) and do not have correct incentives to learn. Hence, setting up 

a society-wide tournament is justified as a device to encourage optimal behavior (unobserved ef-

fort) from children, and thus to make them better off in the long-run. We call this the ―incentive 

role.‖ 

In Japan, there has been a tendency over the past 20 years to relax the usage of high stake ex-

ams as a reaction to the criticism that the excessive pressure of exams has distorted the leaning 

process. Some authors criticize this tendency, saying that, overall, knowledge and learning has been 

lost because many (mostly private) colleges have eliminated tough subjects such as math from their 

exam subjects in order to attract wider range of applicants.
7
 Responding to this criticism, some 

                                                        
6
 See West and Peterson (2003) and Bishop (2006) for example. Hanushek and Woessmann (2011) 

summarize recent findings regarding the causal effects of educational institutions such as exit ex-

ams on national average cognitive achievement and growth. 
7
 Although there is a centralized college entrance exam, it is used only as the initial screening and 

virtually all colleges give their own paper exam on selected subjects as a second stage screening. 

Each college announces the subjects used in the first and second screening in advance. In 2004, 

58.4% of national colleges required more than 7 subjects in the first screening whereas in 2009 

70.5% of national colleges required more than 7 subjects. 
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national universities recently changed their policies and increased the number of required subjects,8 

although the majority of colleges are unable to increase number of subjects given the declining 

number of applicants due to reduced fertility. 

There are not many theoretical models that give exams an explicit role of generating incen-

tives to accumulate human capital. For example, an important paper by Fernandez and Gali (1999) 

discusses the difference in matching of heterogeneous students and schools by exam and by price 

(tuition), in which exam is a sunk cost for matching but does not change the ability. One of the ex-

ceptions is Lazear (2006), who investigates the incentive role of testing depending on whether the 

specific contents of the exam are announced or not prior to the exam. He argues that announcing 

the contents of the exam generates better incentives for leaning for students who have a higher cost 

of learning.  

The exam in the real world can have the above two roles at the same time. We discuss how 

changes in the entrance exam subjects in Japan might have had a long-term impact on educational 

achievement based on the two economic roles of exam.  

 

2.2 Implications of the Two Economic Roles of Exams for Japanese High Schools 

In their screening role, exams with higher standards result in a higher level of academic achieve-

ment required for admission to high schools. Therefore, such exams would generate higher 

long-term educational achievement among students who successfully enter and complete their high 

school education.9 The screening role does not have any influence over students who do not attend 

high school, however, and therefore strengthening the screening role does not have any impact on 

the achievement of the population as a whole. 

The incentive role of exams, on the other hand, provides motivation for studying to all stu-

dents. Therefore, strengthening the standard would enhance the learning process of both those stu-

dents who attend high school and those who do not when the degree of screening is fixed.  

How is the number of subjects in the entrance exam related to these theoretical discussions? 

First, if increasing the number of subjects imposes a higher cost of learning on the students and 

allows schools to select students based on increased information about student applicants, it would 

clearly strengthen the screening role. However, if increasing the number of subjects would neces-

sarily reduce the test standard and the depth of each subject (due to the pressure to reduce the bur-

                                                        
8
 In 2004, the percentage of the national/local public universities that required applicants to take 5 

categories and 7 subjects in the first screening test was 58.3% by the number of universities (62.5% 

by the number of schools). In 2009, the number became 70.5% by the number of universities 

(73.2% by the number of schools) (MEXT 2006, 2008). 
9
 A higher screening standard on a high school entrance exam means that students who would be 

admitted to high school when the standard was lower may not be admitted to the high school. 

Therefore, the average achievement of the population who do not go to high school may also be-

come higher.  
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den to students or test time limitation, etc.), it would not always lead to strengthening of screening. 

In either case, we expect the effect to appear only among students who complete high school but 

not in the whole cohort population.  

If there were an incentive role in the exam, additional subjects would encourage students to 

learn more and would facilitate long-term human capital accumulation. However, if the addition of 

a subject reduces the weight placed on the existing subjects—that is, the contents of the exam be-

comes less specific—the degree of incentives, as Lazear argues, may depend on the cost of learning 

for the student. Then, abler students tend to learn more and less able students tend to learn less as 

the number of subjects increases. What is important here is that, unlike the screening role, the in-

centive role would generate long-term higher achievement in the entire cohort population, even 

among those who do not attend high school. 

 

3. Institutional Background of Public High School Entrance Examinations 

in Japan 

3.1 Entrance Exams 

Japan has a compulsory national educational policy that requires six years of elementary school and 

three years of junior high school. After finishing junior high school, students choose whether to 

attend a three-year high school (equivalent to the 10th to the 12th grade in the U.S.), although today 

97% of the junior high graduates immediately advance to high schools (MEXT 2009).
10

  

The School Education Law states that ―high school education should be provided only to 

children qualified in ability and motivation‖ (Law Article 17). The Supplementary Rules to the 

School Education Law states that the ―admission to high schools should be granted by the principal 

based on the recommendations and transcript from the junior high school, the admission exam re-

sults, and other materials (Supplement Article 90).‖ All high schools, private or public, are allowed 

to ―cream-skim‖ students (Hoxby 2003).  

Most public high schools are established and financed by prefectural governments, and basic 

high school policies such as school attendance zones, entrance examinations, and tuitions and fees 

(nearly identical across prefectures) are controlled by the prefectural boards of education.  

Today, all prefectures use entrance exams that consist of 5 subjects (Japanese, English, ma-

thematics, social studies, and science), although each exam is created independently by each pre-

fectural board of education.11 However, many prefectures used to require more than 5 subjects on 

                                                        
10

 In 2009, there were 5,472 high schools in Japan, of which 1,321 were private (24.1%). In terms 

of the number of students, 29.2% of high school students attended private schools, 97.0% students 

were enrolled full-time, and among the full-time students, 72.3% of the students attended schools 

with general-curriculum. 
11

 Private schools create their own entrance exams. 
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their exams.12 

 

(Figure 1 around here) 

 

Figure 1 shows the share of prefectures by the number of subjects given in the public high 

school exam based on the Survey Report of Public High School Entrance Exams (Ministry of Edu-

cation). From the end of WWII though the 1960s, most prefectures gave more than 5 subjects in the 

exam—in fact, prefectures that gave 5 subjects or a single general test were a minority.13 In 1963 

the Ministry of Education (MEXT) sent a notice to prefectural governments stating that ―the high 

school entrance exams should cover all required subjects in the junior high school curriculum,‖ 

which resulted in some prefectures giving 9 or 10 subjects on their exam. This notice was re-

nounced 3 years later, in 1966, and 23 prefectures reduced the number of required subjects in 1967. 

Some prefectures, such as Akita, Yamagata, and Tokyo, reduced the subjects to only 3. In 1987, all 

prefectures settled on 5 test subjects. 

 

4. Empirical Analysis 

4.1 Testable Hypothesis and Identification Strategy 

In the following empirical analysis we examine the impact of subject variety in the high school en-

trance exam on subsequent college enrollment. Our interest is in investigating the incentive role of 

a particular dimension of the high school entrance exam: identifying the causal effects of subject 

variety on the student’s learning incentive, while isolating the screening role. As discussed in Sec-

tion 2, the screening role could change the long-term outcome among students who successfully 

enter and complete high school education without any impact on the achievement of the whole 

population. The incentive role of exam, on the other hand, could increase the learning incentive for 

all students, and hence would lead to greater human capital accumulation even among high school 

non-attendants, ceteris paribus.  

Given the above argument and the data set, we employ a rather simple identification strategy. 

We use two alternative measures of educational achievement in each prefecture with a different 

scope of targeted population. One is the ―gross‖ college attendance rate among high school gra-

duates, which is calculated by dividing the number of high school graduates who are enrolled in an 

institution of higher education on April 1 by the number of high school graduates on March 31 in 

                                                        
12

 Each prefecture gives the standardized exam and allocates students based on the score and the 

student’s priority. The admission mechanism used varies across prefectures. These days, some pre-

fectures such as Tokyo allow some high schools to give their own paper exam, but the data set we 

use in this paper does not include this period.  
13

 Appendix table shows changes in the exact numbers of subjects in all the prefectures. 
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the same year.
14

 The other is the ―net‖ college attendance rate among the local population, which is 

calculated by dividing the number of high school graduates who are enrolled in a higher education-

al institution on April 1 by the local cohort population measured by the number of junior high 

school graduates on March 31 lagged three years. With all other factors held constant, the screening 

role of the high school entrance exam is likely to affect the gross college attendance rate, whereas it 

is unlikely to have any direct impact on the net college attendance rate. The incentive role, on the 

other hand, would influence the cohort college attendance rate as well as that among high school 

graduates. 

In the empirical analysis we employ the difference-in-differences (DD) approach to estimate 

the causal impact of the changes in variety of test subjects on long-term educational achievement. 

There are several underlying assumptions for our identification. First, and most importantly, we 

assume that the number of test subjects has exogenous variation across prefectures conditional on 

the prefecture and time fixed effects. With this (seemingly restrictive) assumption, we can estimate 

the causal impact of test subject variety using a standard DD framework. However, as discussed in 

Section 3, the admissions policy of prefectural high schools (including the number of test subjects) 

is determined by the prefectural board of education and would be endogenous to the prefec-

ture-level college attendance even after controlling for prefecture and time dummies. Therefore, we 

conduct several robustness checks for our benchmark estimation model in consideration of the en-

dogeneity of test subject determination. For example, the drastic changes in the number of test sub-

jects in the mid 1960s are likely to be exogenous since these changes are made in response to the 

MEXT’s notice to prefectural governments, which is presumably independent of the decision made 

by the board of education in each prefecture. Therefore, we conduct additional analysis focusing on 

the above-mentioned changes in test subjects in order to check whether our benchmark results are 

sensitive to the exogeneity assumption. 

Second, empirical analysis based on prefecture-level panel data requires that changes in ad-

missions policies of local public high schools not influence inter-prefecture migration of junior high 

school graduates. Based on our casual observations, this assumption is reasonable since in-

ter-prefectural migration at the time of high school entry or cross-border commuting of high school 

students is relatively rare in Japan. Another concern is that students who do not pass any high 

school entrance exam can, in principle, wait until the following spring to take the entrance exam 

again. However, such strategic behavior is extremely rare at the high school level and can be con-

sidered negligible here. 

Third, we assume that the admissions policies of private schools, such as their admission cri-

teria and enrollment capacity, are exogenous to changes in the number of test subjects in the local 

public school system. This assumption is particularly problematic if private schools set their admis-

                                                        
14

 The official academic year starts on April 1 and ends on March 31 in Japan. 
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sion policies strategically in response to that of public schools. However, within our sample period 

the number of private schools in Japan was relatively small. 

Fourth, in our benchmark specification, we assume that any difference across prefectures other 

than the number of test subjects and some admission policies (such as a general knowledge test and 

interview exam) can be captured by the time and prefecture fixed effects. This is, of course, a fairly 

strong assumption. Therefore, we test the validity of this assumption by introducing various pre-

fecture-level characteristics such as per capita income, public expenditure on high school education, 

teacher/student ratio, and so on. Furthermore, changes in the number of test subjects often coincide 

with other admissions policy reforms. A notable example is the ―Comprehensive Selection System,‖ 

in which applicants with a tied test score are allocated randomly to a high school from a local group 

of high schools. In order to isolate the effect of the variety of test subjects, we also estimate a model 

excluding those prefectures that experienced major educational reforms. 

 

4.2 Empirical Model 

Benchmark Model 

Our benchmark model to estimate the impact of the variety of subjects is given as follows: 

                                                                 (1) 

where   and   index prefecture and time
15

, respectively, and     is random error. The dependent 

variable in equation (1) is the prefecture-level college attendance rate.
16

 As discussed in the pre-

vious section, we use two alternative definitions of attendance rate: the gross attendance rate among 

high school graduates and the net attendance rate among the local population. For explanatory va-

riables, we use information on the admissions policy of the public high school in each prefecture. 

              is our focal variable representing the number of subjects in the public high school 

entrance exam.                is a binary indicator for prefectures that give a general knowledge 

test, which in principle covers all the required subjects from the junior high school curriculum. 

               is a binary indicator for prefectures that use individual student interviews in the 

admissions process of public high schools. Note that the above three variables are lagged three 

years because they are measured at the time of high school entrance. In addition, prefecture and 

year fixed effects             are always controlled for in the following analysis, and thus the 

                                                        
15

 Note that in what follows   represents the year when students in each cohort reach the age of 18 

(i.e. the year of college entrance). 
16

 Since the college attendance rate is bounded between 0 and 1, in the following analysis we apply 

the logistic transformation where, for the observed attendance rate    
 , transformed dependent va-

riable will be 
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coefficient estimates of     and   are each considered as a DD estimator for the respective poli-

cy variables. 

 

Time-Varying Impact of Test Subjects 

As mentioned earlier, changes in the number of test subjects in the mid-1960s are likely to be ex-

ogenous compared with changes in other periods. Taking account of the above argument, we divide 

the sample into three time periods           and estimate the impact of the number of test sub-

jects separately. Specifically, the first period includes observations between 1957-1967, the second 

period includes those between 1968-1974, and the third period includes those between 1975-1990. 

                     
 

 

   

                                              (2) 

where    is the coefficient estimate for period  , and              
  takes the actual number of 

test subjects if   is in period  , and zero otherwise. 

 

Effects of Ronin Students 

In Japan, a student who fails to pass college entrance exams often waits until the next year to take 

the college entrance exam again (these students are called ronin students). Due to data limitations, 

however, the college attendance rate used in equation (1) excludes these ronin students. I.e., our 

attendance rate is for those students enrolled in college on April 1 upon graduating from high 

school.
17

 The increased number of ronin students in a certain cohort may have ―crowding out‖ ef-

fects on the college attendance of subsequent cohorts because, with a fixed college capacity, accu-

mulated ronin students from older cohorts make the entrance competition more severe. Given that 

the number of ronin students in cohort   is negatively associated with    , the above argument 

implies that college attendance rates across different cohorts are serially correlated. Therefore, we 

estimate the model with a dynamic panel data structure (Arellano and Bond, 1991). 

                                                                         (3) 

where        on the right-hand side is introduced in order to control for the potential effects of ro-

nin students from the previous cohort. 

 

Further Robustness Checks 

A major critique of the DD estimation is that it often fails to account for the ―pre-existing‖ trends 

                                                        
17

 Between 1965 and 1970, the share of ronin students in total college entrants rose significantly 

from 31.6% to 43.8% for male students, and from 9.6% to 18.6% for female students (School Basic 

Survey). 
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that are correlated with the policy intervention. To determine whether this is the case for our spe-

cific application, we estimate the following model (as a falsification test). 

                                                                 (4) 

In equation (4), we use one-year lagged values for the explanatory variables instead of the 

three-year lagged values as in equation (1). Since these variables represent the admissions policies 

applied to the younger cohort, they would not have any direct impact on     if our benchmark spe-

cification in equation (1) is correct. However, if there is any pre-existing trend or some unobserved 

intervention that is correlated with both     and our policy variables, then equation (4) would 

present significant coefficient estimates. Therefore, the model presented in equation (4) can be used 

as an informal test to address the endogeneity issue. 

In order to examine the validity of our benchmark estimates, we further estimate equation (1) 

excluding prefecture-year observations without any changes in the number of subjects tested at the 

entrance exam in the public high school. Compared with our benchmark DD framework, this is 

rather close to a Regression Discontinuity (RD) design. Since we are always controlling for year 

fixed effects, this exercise can identify the effect of changes in the number of test subjects with mi-

nimal influence from pre-existing trends or some unobserved intervention. 

 

4.3 Data 

Our prefecture-level panel data is compiled from various sources. Data on the admissions process 

of public high school systems comes from the Survey Report of Public High School Entrance Ex-

ams. The survey is conducted by the MEXT in order to gather extensive information about the ad-

missions policies of the public high school system in each prefecture.
18

 Survey results were sum-

marized and published annually until 1970 and biannually thereafter. The survey includes (1) the 

number of subjects tested on the entrance exam, (2) whether the test was implemented as a general 

knowledge test rather than as subject-wise tests, and (3) whether student interviews were used in 

the admissions process. 

The number of subjects is defined as the sum of the number of required test subjects and the 

number of subjects to be chosen from a set of elective subjects. If there are elective subjects, we 

count the actual number of subjects to be chosen, rather than the total number of alternative sub-

jects. 

A general knowledge test, often referred to as a general intelligence test (ippan chinou) or 

comprehensive exam (sougou test), is designed to cover cross-subject contents within a single exam. 

                                                        
18

 The survey also includes additional information, such as the use of school reports in the admis-

sions process and the set of elective subjects on the entrance exam. However, due to many missing 

values for these variables, we exclude them from the following analysis. 
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General knowledge tests were used as high school entrance exams in three prefectures (Kanagawa, 

Osaka, and Kagawa) for several years before 1960, and in Hyogo prefecture between 1968-1977 

(see Table A1 for detail). Since the data does not allow us to identify the detailed contents of the 

general knowledge test, we create a dummy variable indicating that the prefectural board of educa-

tion implemented a general test in their admissions process. Total number of subjects is set to be 

zero when a general test is used. 

Use of an interview exam is also a dummy variable that takes the value of one if all of the ap-

plicants are interviewed in the admissions process and zero otherwise. The interview exam has been 

implemented in the several prefectures since the 1970s and is increasingly popular in recent years. 

Even before the 1970s, a few prefectures used the interview exam in the admissions process for a 

subset of applicants (such as ronin students). Because these cases constitute only a negligible por-

tion of the total population, we do not consider these cases in constructing the dummy variable. 

Data on college attendance rate comes from the School Basic Survey (SBS), conducted an-

nually in May by MEXT. It is a census of all schools in Japan that includes questions about, among 

other things, student enrollment on May 1 and the status of high school graduates on April 1. The 

status of high school graduates on April 1 is tabulated based on the following categories: four-year 

college, 2-year junior college, correspondence college, other post-secondary educational institu-

tions, job training centers, employment, and unknown, all by gender and prefecture.
19

 Based on 

this information, three types of attendance rates are created to measure students’ long-term educa-

tional achievement. These are based on enrollment in (1) four-year college, (2) four-year + 

two-year college, and (3) any post-secondary educational institution. Since SBS did not report the 

number of four-year and two-year college entrants before 1967, the first and second measures are 

available only between 1968 and 1990. Descriptive statistics are summarized in Table 1. 

 

5. Empirical Results 

Benchmark Results 

Estimation results of our benchmark model (equation (1)) are summarized in Table 2. In the fol-

lowing analysis we present both fixed-effects (FE) and random-effects (RE) estimates. Robust 

standard errors are presented in parentheses. 

 

(Table 2 around here) 

 

Since fixed-effects and random-effects models produce similar results, we will focus our dis-

                                                        
19

 The ―other post-secondary education‖ category includes specialized extension programs at high 

schools (Koko Senshuka). ―Job training centers‖ include both private vocational schools and public 

polytechnic colleges. ―Employment‖ covers both full-time and part-time employment.  
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cussion on the FE results below.
20

 Overall, three variables of public high school admissions poli-

cy—number of subjects, implementation of general tests, and student interviews—are found to 

have a significant impact on the net college attendance rate (upper panel). As for the subject variety, 

an increased number of test subjects significantly improve net college attendance rates. It has a 

greater impact on attendance to any post-secondary institution than to post-secondary institutions 

defined more narrowly (i.e. attendance to four-year and two-year colleges). On the other hand, the 

variety of test subjects has a much smaller effect on gross attendance rates (lower panel). That said, 

however, the number of test subjects has a marginally significant and positive effect on the overall 

post-secondary attendance of high school graduates. 

The above findings suggest that there is incentive role to the exam, that is, testing additional 

subjects would encourage students to learn more, and would facilitate subsequent college entrance. 

This can be explained as follows: As discussed in Section 4.1, the screening role of the entrance 

exam affects the college attendance rate among high school graduates, but would not have any di-

rect impact on the college attendance rate of the local cohort as a whole. The incentive role, on the 

other hand, would influence the college attendance rate of the entire local cohort as well as the at-

tendance rate among high school graduates. In other words, our benchmark result pertaining to the 

net attendance rate is consistent with the incentive role of the entrance exam. 

It is also found that the number of test subjects does not have a significant impact on the 

four-year and two-year college attendance rate among high school graduates. Since the incentive 

role of the exam should facilitate college entrance among high school graduates, this result seems 

to be inconsistent with the above explanation. By definition, the net college attendance rate can be 

decomposed as follows: 

                            
                

            
 

            

           
 

           

                     
  (5) 

Equation (5) indicates that the net college attendance rate is the product of gross college attendance 

rate (first term), high school dropout rate (second term), and high school entrance rate (third term). 

The estimation results in Table 2 suggest that subject variety does have a significantly positive ef-

fect on the left-hand-side of equation (5), while it does not have any effect on the first term of the 

right-hand-side. Therefore, for these results to be consistent, the subject variety should be positively 

associated with the high school entrance rate, providing that the effect on high school dropouts is 

negligible.
21

 This implies that wider subject variety would weaken, not strengthen, the screening 

                                                        
20

 Standard errors in the DD models are often underestimated when error terms are serially corre-

lated (Bertrand et al., 2004). To cope with this problem, we also calculated the bootsrapped stan-

dard errors, which generally show similar results. Furthermore we also estimate equation (1) by the 

first-differenced (FD) estimator, which in principle can yield different result when     (Came-

ron and Trivedi, 2005, p.731). The FD estimates, however, show qualitatively similar results. 
21

 In fact, compared with the U.S., high school dropouts are relatively rare in Japan. 
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role of the entrance exam. In fact, it is found that the number of test subjects has a significantly 

positive effect on the high school entrance rate (see Table 3).
22

 A natural consequence of the weak 

screening is that the average ability of high school entrants should be lower. Therefore, we think 

that wider subject variety has two opposing effects on the college attendance: weaker screening 

effects which should be associated with lower gross college attendance rate, and stricter incentive 

effects which should be associated with higher gross college attendance rate. A possible explanation 

of our result is that these two effects offset each other, resulting in overall insignificant effect on the 

college attendance rate of high school graduates. 

 

(Table 3 around here) 

 

As for the other policy variables, we found that the implementation of a general knowledge 

test or student interview is significantly and positively associated with the net college attendance 

rate of the entire cohort. Furthermore, the former also has significantly positive impact on the gross 

college attendance among high school graduates. 

As discussed in Section 4.2, our benchmark regression model relies on several critical as-

sumptions. We will discuss alternative estimation results below in order to examine the robustness 

of our benchmark results. 

As discussed earlier, changes in the number of test subjects often coincide with other reforms 

on admissions policies. Hence, the estimated effects of subject variety in our benchmark model 

may be contaminated by the potential impact of these policy reforms. To cope with this problem, 

we also estimate the model excluding those prefectures that experienced one of the largest educa-

tional reforms, the introduction of the Comprehensive Selection System to the public high school 

system. These estimation results are presented in Table 4. 

 

(Table 4 around here) 

 

In Table 4, estimated coefficients of subject variety tend to be smaller than in our benchmark 

results, implying that some of the effects of subject variety in the benchmark model are likely to 

reflect coinciding (unobserved) policy changes. However, attendance to any post-secondary institu-

tions still shows significantly positive coefficient estimates for subject variety. 

Similar results can be obtained even after controlling for various prefecture-level macro va-

riables (see Table A2 for details).  Furthermore, we also test whether the subject variety variable 

has any nonlinear effects on college attendance. In this estimation, we found that prefectures with 

                                                        
22

 One possible interpretation of this result is that the entrance exam with larger number of test 

subjects permits much wider range of students to enter high school. The mechanism, however, 

should be further examined in the future research. 
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more than 5 test subjects are likely to have higher college attendance rates (Table A3). 

 

Time-Varying Impact of Subject Variety 

Regression results for time-varying impact of subject variety (equation (2)) are presented in Table 

5. 

 

(Table 5 around here) 

 

Overall, the results above are quite similar to those in Table 2. Subject variety has significantly 

positive effects on college attendance for the entire cohort, but shows only a limited impact on col-

lege attendance among high school graduates. A particularly notable finding is that the number of 

subjects has much larger and significant coefficient estimates for the period between 1968 and 1974. 

As mentioned earlier, changes in the number of test subjects in this period are likely to be exogen-

ous since these changes were made in response to the Ministry of Education’s notice to prefectural 

governments.
23

 Hence, the above finding gives us confidence that endogeneity of changes in sub-

ject variety does not seriously bias our benchmark regression results.
24

 

 

Effects of Ronin Students 

Regression results based on a dynamic panel data model (Arellano-Bond GMM estimator) are pre-

sented in Table 6. In these models a one-year lagged dependent variable is introduced in order to 

account for the influence of ronin students. Since the data on admission policy variables are availa-

ble biannually after 1973, the sample period is restricted to between 1960 and 1972. Furthermore, 

since separate data on four-year and two-year college attendance rates are not available prior to 

1968, we do not report results using these two variables as a dependent variable. 

 

(Table 6 around here) 

 

Clearly, the results indicate that there is a strong serial correlation in the college attendance 

rates, implying that our benchmark model in equation (1) is likely to be misspecified. As a result, 

coefficient estimates of admission policy variables become smaller, and in some cases insignificant, 

compared with those in Table 2. Nevertheless, coefficient estimates of the number of test subjects 
                                                        
23

 As shown in Table A1, changes in the number of test subjects are observed rather infrequently, 

and this discontinuity is the source of identifying information. Therefore we also examined the re-

gression models using observations in the periods close to these discontinuity points. These regres-

sion discontinuity models show qualitatively similar results to those presented in Table 2. 
24

 We also estimated the model using observations between 1968 and 1974 only. These results 

show a similar pattern with even larger coefficient estimates of subject variety. 
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are still positive and significant. Therefore our discussion about the incentive role of the exam is 

still maintained even after controlling for the influence of ronin students. 

 

Further Robustness Checks 

To test whether there is any pre-existing trend or some unobserved policy intervention that is cor-

related our admissions policy variables, we estimate the model presented as in equation (4). In this 

model, we use one-year lagged values for the admissions policy variables instead of three-year 

lagged values as in equation (1). Estimation results are summarized in Table 7. 

 

(Table 7 around here) 

 

As expected, one-year lagged policy variables are found to have no direct impact on college 

attendance rates except for one case. Hence, falsification tests imply that our benchmark results are 

not seriously biased by pre-existing trends or unobserved policy interventions. 

In addition, we also estimate equation (1) using observations just before and after the changes 

in the number of test subjects. Estimation results are summarized in Table 8. It is found that the 

number of test subjects has significantly positive impact both on gross and net attendance rates for 

post-secondary institutions, and that the estimated coefficients are qualitatively similar to those in 

our benchmark case (Table 2). On the other hand, effects of subject variety on four- and two-year 

college attendance appear to be much weaker and are generally insignificant in this case. This will 

be further discussed in the next section. 

 

(Table 8 around here) 

 

Interpretation of Empirical Results 

Our benchmark regression results, coupled with several robustness checks, suggest that mandating 

a wider range of subjects on high school entrance exams facilitates overall college entrance (i.e. 

advancement to any post-secondary institution). There can be several explanations for this finding. 

First, our finding can, in principle, be explained by the screening role of the exam. If we assume 

that wider subject variety is significantly associated with more intensive screening of prospective 

high school entrants, it would raise the average academic ability of high school entrants, and con-

sequently generate higher long-term educational achievement among students who successfully 

enter and complete their high school education.
25

 

                                                        
25

 This explanation, however, may not be true in our case, as we found that the number of test sub-

jects has a significantly positive effect on the high school entrance rate (Table 3). Therefore, wider 
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Second, the incentive role of the exam can also explain our finding. Mandating wider subject 

variety can encourage student learning because high schools can accommodate students with much 

wider ranges of interests. In this case, subject variety can raise the average academic achievement 

of students. What is important here is that, unlike the screening role, the incentive role would gen-

erate long-term higher achievement even among those who do not attend high schools within the 

whole cohort population. 

These two explanations are not necessarily mutually exclusive. As discussed above, in the ab-

sence of the incentive role, subject variety should not have any direct impact on the average educa-

tional achievement of whole cohort population. Our main empirical finding suggests that this is not 

the case, however. Specifically, in Tables 2 and 4, we show that subject variety has positive effects 

on the college attendance rate of the entire cohort as well as that of high school graduates. Fur-

thermore, a number of robustness checks suggest that our main results are unlikely to be seriously 

biased by econometric problems such as endogeneity of admissions policies, unobserved policy 

interventions, and misspecifications of the benchmark models. Hence, our empirical finding pro-

vides evidence for the existence of an incentive role of the entrance exam. 

While subject variety has significantly positive effects on overall college enrollment (i.e. ad-

vancement to any post-secondary institution), it has much weaker effects on four- and two-year 

college enrollment. Assuming that students entering four- and two-year colleges are abler (and have 

lower learning costs) than those entering other types of post-secondary institutions, this result is not 

completely consistent with the Lazear’s (2006) theoretical prediction in which exams covering a 

broader range of material generate greater learning incentives for abler students (with lower learn-

ing costs). 

A new and potentially important insight obtained from our results is that high school entrance 

exams may serve as a way to encourage students to become specialized in subjects in which they 

have a comparative advantage. Although the full-development of a formal model is beyond the 

scope of this paper, we can sketch out a theoretical framework that accommodates this intuition 

using the concept of heterogeneous human capital (Kim 1989, Becker and Murphy 1992).
26

 Sup-

pose that (1) there are increasing returns to specialization for students in terms of time or money to 

be invested for learning and (2) there is a higher probability for students to find a subject in which 

they have comparative advantages and wish to apply effort if the subject variety tested on exams is 

broader. The second assumption is based on the following intuition: Usually, students who have an 

absolute disadvantage in all the academic subjects tend to lose interests in going to high school. 

                                                                                                                                                                   

subject variety would weaken, not strengthen, the screening role of the entrance exam, which is 

likely to be associated with poor academic achievement among high school entrants, ceteris pari-
bus. 
26

 We are currently developing this theoretical framework in a separate paper. A draft of this paper 

may be obtained from the authors upon request. 
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However, if art is tested on the entrance exam as a subject with an equal weight to math and science, 

students with a comparative advantage in art may feel encouraged to go to high school and to con-

tinue studying arts along with other subjects. Then, under certain conditions, we can make the pre-

diction that broader subject variety required on exams can lead to the accumulation of a higher lev-

el of heterogeneous human capital in society. This prediction is consistent with our empirical result 

that shows that mandating wider subject variety leads to higher attendance to technical 

post-secondary educational institutions, and higher average years of schooling.  

Hence, our results imply that it is important to consider the heterogeneous human capital in 

designing standardized exams and curriculum at secondary education. Recent increasing usage of 

high school exit exams in many countries may create a risk of leaving some students behind by 

forcing them to focus on a narrow range of academic subjects in their daily school curriculum. 

Keeping less academic subjects, such as performing arts and music, in the curriculum and on exams 

at the high school level can be particularly important for those students in order to maintain incen-

tives for them to invest specialized skills at post-secondary vocational schools and polytechnic col-

leges. 

 

6. Conclusion 

In Japan, the number and the contents of entrance exams at public high schools are determined and 

created independently by each prefectural board of education, and, as such, they have changed over 

time, most drastically in 1960s. Exploiting this ―quasi-natural‖ experiment, this paper provides 

evidence on whether mandating wider subject variety on entrance exams affects long-term educa-

tional achievement using the prefectural level panel data over 33 years. Our empirical findings are 

generally consistent with the existence of the incentive role of exams, suggesting that including 

additional subjects on exams can encourage students to learn more and facilitate a long-term human 

capital accumulation. 

More specifically, our empirical findings suggest that a wider range of test subjects can encourage 

students to attend broader types of post-secondary institutions including polytechnic colleges, whe-

reas it has much weaker, and generally insignificant, impacts on attendance to four- and two-year 

colleges. Our interpretation here is that wider range of interests and heterogeneous human capital 

are important for the former, while more general academic human capital is important for the latter. 
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Variables N T Mean (S.D.) Min Max

Net College Attendance Rate
1)

    Four-year college (%) 652 68-90 14.36 (4.92) 4.87 28.89

    Four-year + two-year college (%) 652 68-90 22.70 (7.76) 7.63 41.47

    Any post-secondary institution (%) 1,063 59-90 18.15 (9.19) 3.65 41.69

Gross College Attendance Rate
2)

    Four-year college (%) 652 68-90 17.35 (4.50) 8.59 28.92

    Four-year + two-year college (%) 652 68-90 27.38 (7.00) 13.67 44.97

    Any post-secondary institution (%) 1,108 57-90 23.93 (7.78) 9.27 45.32

High School Admissions Policy

    Number of test subjects 1,108 57-90 6.92 (2.22) 0 10

    Implementation of a general knowledge test (1 = yes) 1,108 57-90 0.010 (0.099) 0 1

    Implementation of an interview exam (1 = yes) 1,108 57-90 0.053 (0.225) 0 1

Notes : N and T represent the number of observations and the sample period, respectively.

    1) ―Net College Attendance Rate‖ is calculated by dividing the number of college freshman by the total

        population of the corresponding cohort (i.e. the number of junior high school graduates 3 years prior to the college

        entrance exam).

    2) ―Gross College Attendance Rate‖ is calculated by dividing the number of college freshman by the

        number of high school graduates in the same year.

Table 1: Descriptive Statistics

Dependent Variables:

    College Matriculation Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects 0.9638 (0.5410) + 0.9066 (0.5114) +

    Four-year college General knowledge test 13.8380 (6.4870) * 12.8054 (6.4353) * 652 68-90 0.8589

Interview exam 6.8844 (2.1359) ** 6.9396 (2.1536) **

# of test subjects 1.3152 (0.5347) * 1.2499 (0.4994) *

    Four-year + two-year college General knowledge test 17.6956 (5.5248) ** 16.6723 (5.1768) ** 652 68-90 0.9098

Interview exam 5.1317 (1.8231) ** 5.2171 (1.8061) **

# of test subjects 1.3826 (0.4420) ** 1.3566 (0.4147) **

    Any post-secondary institution General knowledge test 20.9213 (5.6047) ** 20.3802 (5.5149) ** 1,063 59-90 0.9596

Interview exam 6.1383 (2.1954) ** 6.2035 (2.1497) **

Gross College Attendance Rate

# of test subjects 0.0315 (0.3445)  -0.0258 (0.3357)  

    Four-year college General knowledge test 4.2416 (4.4950)  3.2659 (4.2017)  652 68-90 0.7805

Interview exam 3.9512 (1.7790) * 3.9164 (1.8300) *

# of test subjects 0.3158 (0.3466)  0.2493 (0.3312)  

    Four-year + two-year college General knowledge test 7.5271 (3.7920) * 6.5217 (3.1262) * 652 68-90 0.8682

Interview exam 1.9727 (1.5821)  1.9754 (1.6279)  

# of test subjects 1.7691 (0.3900) ** 1.7388 (0.3719) **

    Any post-secondary institution General knowledge test 17.5623 (4.1518) ** 16.9014 (3.8789) ** 1,108 57-90 0.9030

Interview exam 3.4539 (2.6077)  3.4846 (2.5227)  

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses. A

logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively.

Table 2: College Attendance and Public High School Admissions Policy (Benchmark Model)

FERE
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Dependent Variables

    High School Entrance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

High School Entrance Rate # of test subjects 2.3422 (0.8593) ** 2.3230 (0.8173) **

General knowledge test 29.3438 (7.2371) ** 28.6185 (7.2206) ** 1,063 59-90 0.9702

Interview exam 3.3676 (3.2213) 3.6037 (3.2763) 

High School Entrance Rate # of test subjects 2.3567 (0.7737) ** 2.4140 (1.1827) *

(with prefecture characteristics) General knowledge test 21.0563 (7.6635) ** 20.8334 (11.0939) + 1,063 59-90 0.9772

Interview exam 0.3699 (3.2708) -0.0571 (6.4272) 

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in

parentheses. A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and

T represent the number of observations and time period, respectively. Prefecture characteristics include college capacity (per pupil), income per person,

college-age population, job opening/applicant ratio, public expenditure on high schools (per pupil), proportion of national high schools to total number of schools,

proportion of private high schools to total number of schools, teacher/pupil ratio (in public schools).

Table 3: High School Entrance Rate and Public High School Admissions Policy

RE FE

Dependent Variables:

    College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects 0.4646 (0.7273)  0.3636 (0.6507)  

    Four-year college General knowledge test 442 68-90 0.8605

Interview exam 6.9193 (2.4794) ** 6.8561 (2.6155) **

# of test subjects 0.4515 (0.6984)  0.3430 (0.6143)  

    Four-year + two-year college General knowledge test 442 68-90 0.9125

Interview exam 3.3298 (2.0153) + 3.3238 (2.0964)  

# of test subjects 1.7205 (0.6258) ** 1.6693 (0.5899) **

    Any post-secondary institution General knowledge test 40.5725 (9.0001) ** 39.7064 (8.9621) ** 718 59-90 0.9603

Interview exam 4.9215 (2.5931) + 4.9546 (2.5253) +

Gross College Attendance Rate

# of test subjects -0.0485 (0.4743)  -0.1428 (0.4594)  

    Four-year college General knowledge test 442 68-90 0.7525

Interview exam 5.8923 (2.2911) * 5.7277 (2.4412) *

# of test subjects -0.1028 (0.4919)  -0.2150 (0.4764)  

    Four-year + two-year college General knowledge test 442 68-90 0.8438

Interview exam 2.1816 (2.1332)  2.0724 (2.2698)  

# of test subjects 2.4633 (0.5981) ** 2.4030 (0.5980) **

    Any post-secondary institution General knowledge test 21.3246 (8.7212) * 20.2691 (8.5476) * 748 57-90 0.8815

Interview exam 3.3347 (3.3084)  3.2930 (3.1899)  

RE FE

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses.

A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively. The general knowledge test dummy is omitted in several models where no prefectures had implemented the general test during

the sample period. A comprehensive selection system was implemented Yamanashi, Kyoto, Hyogo, Okayama, Hiroshima, Tokushima, Nagasaki, Oita, Miyazaki, Tokyo,

Chiba, Aichi, Mie, and Fukui prefectures.

Table 4: College Attendance and Public High School Admissions Policy (Excl. Prefectures with Comprehensive Selection Systems)

----- -----

----- -----

----- -----

----- -----
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Dependent Variables:

    College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects (1957-67)

# of test subjects (1968-74) 1.1968 (0.6140) + 1.1348 (0.5535) *

    Four-year college # of test subjects (1976-90) 0.2482 (0.7310)  0.1850 (0.7580)  652 68-90 0.8592

General knowledge test 12.0891 (7.0089) + 10.9691 (6.7226)  

Interview exam 6.8751 (2.1480) ** 6.9351 (2.1639) **

# of test subjects (1957-67)

# of test subjects (1968-74) 1.3580 (0.6094) * 1.2887 (0.5389) *

    Four-year + two-year college # of test subjects (1976-90) 1.2043 (0.7283) + 1.1271 (0.7378)  652 68-90 0.9098

General knowledge test 17.4895 (5.7059) ** 16.3598 (5.2993) **

Interview exam 5.1234 (1.8333) ** 5.2163 (1.8082) **

# of test subjects (1957-67) -0.6082 (0.7588)  -0.6223 (0.7684)  

# of test subjects (1968-74) 1.8676 (0.5249) ** 1.8321 (0.4632) **

    Any post-secondary institution # of test subjects (1976-90) 2.2508 (0.7372) ** 2.2269 (0.7918) ** 1,063 59-90 0.9599

General knowledge test 16.8195 (4.5185) ** 16.2703 (4.4041) **

Interview exam 6.2426 (2.2049) ** 6.3127 (2.1502) **

Gross College Attendance Rate

# of test subjects (1957-67)

# of test subjects (1968-74) 0.1274 (0.3723)  0.0672 (0.3586)  

    Four-year college # of test subjects (1976-90) -0.2511 (0.5131)  -0.3197 (0.4671)  652 68-90 0.7807

General knowledge test 3.5923 (4.8544)  2.5178 (4.3017)  

Interview exam 3.9516 (1.7897) * 3.9146 (1.8378) *

# of test subjects (1957-67)

# of test subjects (1968-74) 0.2083 (0.3652)  0.1386 (0.3395)  

    Four-year + two-year college # of test subjects (1976-90) 0.6840 (0.5460)  0.5995 (0.4851)  652 68-90 0.8683

General knowledge test 8.5514 (4.0312) * 7.4127 (3.3529) *

Interview exam 1.9751 (1.5864)  1.9776 (1.6240)  

# of test subjects (1957-67) 1.4207 (0.6991) * 1.4062 (0.6894) *

# of test subjects (1968-74) 1.6124 (0.4260) ** 1.5642 (0.3854) **

    Any post-secondary institution # of test subjects (1976-90) 2.6773 (0.6843) ** 2.6464 (0.6130) ** 1,108 57-90 0.9032

General knowledge test 17.2155 (4.3910) ** 16.5154 (3.9056) **

Interview exam 3.5462 (2.6300)  3.5811 (2.5269)  

----- -----

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses. A

logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively.

Table 5: Time-Varying Impact of Subject Variety

----- -----
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Dependent Variables:

    College Attendance Rate Coef. (S.E.) N T AR(1) AR(2)

Net College Attendance Rate

College attendance rate (t - 1) 0.5942 (0.1008) **

# of test subjects 0.6343 (0.3398) +

General knowledge test 6.6675 (3.2645) *

Interview exam -1.0240 (2.1433) 

Gross College Attendance Rate

College attendance rate (t - 1) 0.6924 (0.0774) **

# of test subjects 0.7077 (0.3246) *

General knowledge test 6.7745 (3.5638) +

Interview exam 0.1541 (2.1815) 

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented

in parentheses. A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N

and T represent the number of observations and time period, respectively. AR Test represents the Arellano-Bond (1991) test for autocorrelation.

Table 6: College Attendance and Public High School Admissions Policy (Arellano-Bond Estimation)

Arellano-Bond

    Any post-secondary institution

    Any post-secondary institution

595 60-72 -5.32 
**

1.90 
+

595 60-72 -5.29
 ** 0.94

AR Test

Dependent Variables:

    Cohort College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects (t - 1) 0.5578 (0.3861) 0.5836 (0.6772) 

    Any post-secondary institution General knowledge test (t - 1) 6.0362 (3.7119) 5.2656 (7.0693) 645 58-73 0.9610

Interview exam (t - 1) 1.7727 (3.3407) 1.6073 (6.6089) 

Gross College Attendance Rate

# of test subjects (t - 1) 0.4704 (0.3759) 0.3897 (0.5756) 

    Any post-secondary institution General knowledge test (t - 1) 8.3944 (3.7399) * 6.5956 (4.6684) 645 58-73 0.8962

Interview exam (t - 1) 2.8083 (3.2727) 2.3175 (7.2440) 

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses. A

logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively. One-year lagged values for the admissions policy variables are used.

Table 7: College Attendance and Public High School Admissions Policy (Falsification Test)
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Dependent Variables:

    College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects -0.1726 (0.5122) -0.4681 (0.5478) 

    Four-year college General knowledge test 0.2015 (4.5527) -2.4069 (4.8035) 118 69-88 0.8533

Interview exam -4.7266 (3.8277) -4.5035 (3.4910) 

# of test subjects 0.0767 (0.5489) -0.2951 (0.5854) 

    Four-year + two-year college General knowledge test 2.7086 (4.3304) -0.4391 (4.5865) 118 69-88 0.9086

Interview exam -6.6843 (4.9979) -6.3260 (4.2626) 

# of test subjects 1.7066 (0.6406) ** 1.5304 (0.6941) *

    Any post-secondary institution General knowledge test 16.9634 (5.6827) ** 13.5286 (6.3388) * 176 59-88 0.9080

Interview exam -4.3112 (8.7902) -2.4503 (8.0013) 

Gross College Attendance Rate

# of test subjects 0.6484 (0.5266) 0.3869 (0.4987) 

    Four-year college General knowledge test 5.9949 (3.9033) 3.4193 (3.6916) 118 69-88 0.8972

Interview exam 1.3958 (2.8252) 2.2359 (2.9765) 

# of test subjects 0.8530 (0.4840) + 0.5709 (0.4541) 

    Four-year + two-year college General knowledge test 7.8996 (3.8223) * 5.3245 (3.6413) 118 69-88 0.9411

Interview exam -0.3774 (3.0843) 0.4292 (2.4205) 

# of test subjects 1.6800 (0.5609) ** 1.5827 (0.6249) *

    Any post-secondary institution General knowledge test 20.4737 (5.8698) ** 18.5919 (6.4009) ** 176 59-88 0.9705

Interview exam 2.8577 (6.2029) 4.4628 (5.8761) 

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses.

A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively. For each prefecture, years just before and after any changes in the number of test subjects are used as an estimation sample.

Table 8: College Attendance and Public High School Admissions Policy (Regression Discontinuity Design)
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Pref. 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 73 75 77 79 81 83 85 87

Hokkaido 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Aomori 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 3 3 3 5 5 5 5 5

Iwate 9 8 8 8 8 8 8 9 9 10 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Miyagi 9 -9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Akita 9 9 9 9 9 9 9 9 9 9 9 9 9 3 3 3 3 3 3 3 3 3 5 5 5 5

Yamagata 9 9 9 9 9 8 9 9 9 9 9 9 9 3 3 3 3 3 3 3 3 3 3 5 5 5

Fukushima 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Ibaragi 8 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Tochigi 8 8 8 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Gunma 9 9 9 9 9 9 9 8 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Saitama 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Chiba 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Tokyo 8 8 9 9 9 9 9 9 9 9 9 9 9 3 3 3 3 3 3 3 3 3 3 5 5 5

Kanagawa 8 8 8 8 0 0 0 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Niigata 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Toyama 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Ishikawa 9 8 9 9 9 9 8 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Fukui 5 6 5 6 5 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Yamanashi 8 9 9 9 9 9 9 9 9 9 9 9 9 4 4 4 3 3 3 3 3 3 3 5 5 5

Nagano 8 8 9 9 9 8 9 9 9 9 9 9 9 4 4 4 4 4 4 5 5 5 5 5 5 5

Gifu 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Shizuoka 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 6 6 5 5 5 5 5 5 5 5 5

Aichi 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 3 3 3 3 3 3 3 5

Mie 9 10 10 10 10 10 10 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Shiga 5 6 6 6 6 5 6 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Kyoto 8 8 9 9 9 9 9 9 9 10 10 10 10 9 9 9 9 9 9 9 9 9 9 5 5 5

Osaka 0 0 9 8 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Hyogo 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 7 7 7 7 5

Nara 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5

Wakayama 8 8 9 9 9 9 8 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Tottori 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Shimane 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Okayama 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 3 3 3 3 3 3 5 5 5 5 5

Hiroshima 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5

Yamaguchi 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Tokushima 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Kagawa 0 9 9 9 10 10 10 10 10 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Ehime 8 8 8 8 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Kochi -9 -9 -9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Fukuoka 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5

Saga 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Nagasaki 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Kumamoto 9 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Oita 9 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Miyazaki 8 8 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5 5

Kagoshima 8 8 9 9 9 9 9 9 9 9 9 9 9 9 5 5 5 5 5 5 5 5 5 5 5 5

Okinawa -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 5 5 5 5 5 5 5 5

        General knowlege test

        3~4 subjects

        5 subjects

        6~8 subjects

        9~10 subjects

        Missing

Table A1: Changes in Number of Test Subjects

Year of High School Entrance

-9

9

7

5

3
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Dependent Variables:

    College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of test subjects 0.4849 (0.5012) 0.3871 (0.5387) 

    Four-year college General knowledge test 10.6894 (6.5957) 9.5244 (4.6278) * 652 68-90 0.8885

Interview exam 4.2433 (2.0825) * 3.9194 (3.3505) 

# of test subjects 0.8730 (0.4799) + 0.7691 (0.5108) 

    Four-year + two-year college General knowledge test 14.6198 (5.5450) ** 13.4225 (4.3220) ** 652 68-90 0.9307

Interview exam 2.7052 (1.8865) 2.5152 (2.9239) 

# of test subjects 1.4843 (0.4257) ** 1.4523 (0.6828) *

    Any post-secondary institution General knowledge test 15.9481 (4.2523) ** 15.9178 (6.7885) * 882 63-90 0.9686

Interview exam 3.6051 (2.1660) + 3.4321 (5.4310) 

Gross College Attendance Rate

# of test subjects -0.2290 (0.3594) -0.2920 (0.3975) 

    Four-year college General knowledge test 0.9837 (4.5804) -0.3020 (3.5019) 652 68-90 0.8132

Interview exam 2.0319 (1.6801) 1.7093 (2.2971) 

# of test subjects 0.1117 (0.3524) 0.0431 (0.3495) 

    Four-year + two-year college General knowledge test 4.3477 (3.9877) 2.9878 (3.2811) 652 68-90 0.8883

Interview exam 0.2981 (1.5842) 0.0889 (2.1213) 

# of test subjects 1.1476 (0.3900) ** 1.0893 (0.6423) +

    Any post-secondary institution General knowledge test 12.2440 (3.7185) ** 11.9509 (5.5188) * 882 63-90 0.9159

Interview exam 1.7004 (2.2851) 1.4526 (6.5467) 

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses.

A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively. Prefecture characteristics include college capacity (per pupil), income per person, college-age population, job opening/applicant

ratio, public expenditure on high schools (per pupil), proportion of national high schools to total number of schools, proportion of private high schools to total number of

schools, teacher/pupil ratio (in public schools).

Table A2: College Attendance and Public High School Admissions Policy (with Prefecture Characteristics)
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Dependent Variables:

    College Attendance Rate Coef. (S.E.) Coef. (S.E.) N T R
2

Net College Attendance Rate

# of subjects < 5 0.5377 (2.2465)  0.2762 (2.3235)  

# of subjects = 5

    Four-year college # of subjects > 5 3.9473 (2.4293)  3.4229 (2.2608)  652 68-90 0.8587

General knowledge test 10.3781 (6.0098) + 9.3000 (5.9991)  

Interview exam 6.5975 (2.1657) ** 6.6964 (2.1854) **

# of subjects < 5 0.0253 (2.2994)  -0.1676 (2.3181)  

# of subjects = 5

    Four-year + two-year college # of subjects > 5 6.0393 (2.3137) ** 5.5298 (2.1143) ** 652 68-90 0.9098

General knowledge test 13.2712 (4.9480) ** 12.2740 (4.6524) **

Interview exam 4.8239 (1.8476) ** 4.9530 (1.8318) **

# of subjects < 5 -5.5727 (2.3316) * -5.7325 (2.3318) *

# of subjects = 5

    Any post-secondary institution # of subjects > 5 3.3352 (1.9879) + 3.0600 (1.8233) + 1,063 59-90 0.9596

General knowledge test 13.0695 (4.9963) ** 12.5140 (4.8732) *

Interview exam 6.2728 (2.2356) ** 6.3609 (2.1826) **

Gross College Attendance Rate

# of subjects < 5 0.6487 (1.5203)  0.6017 (1.5461)  

# of subjects = 5

    Four-year college # of subjects > 5 0.1279 (1.5320)  -0.2426 (1.4946)  652 68-90 0.7806

General knowledge test 4.2220 (4.1679)  3.3474 (3.8007)  

Interview exam 3.8730 (1.7920) * 3.8536 (1.8455) *

# of subjects < 5 0.0791 (1.5495)  0.0761 (1.5121)  

# of subjects = 5

    Four-year + two-year college # of subjects > 5 1.8944 (1.5279)  1.5177 (1.4811)  652 68-90 0.8683

General knowledge test 6.7551 (3.3728) * 5.9122 (2.6196) *

Interview exam 1.8980 (1.6005)  1.9157 (1.6495)  

# of subjects < 5 -3.9307 (2.1395) + -3.9868 (2.0263) *

# of subjects = 5

    Any post-secondary institution # of subjects > 5 5.6833 (1.6787) ** 5.4368 (1.5402) ** 1,108 57-90 0.9027

General knowledge test 8.3667 (3.4345) * 7.7625 (3.1999) *

Interview exam 3.3819 (2.6143)  3.4224 (2.5306)  

Notes : **, *, and + indicate that the estimated coefficient is significant at the 0.01, 0.05 and 0.10 levels, respectively. Robust standard errors are presented in parentheses.

A logistic transformation is applied to dependent variables. Prefecture and time fixed effects are controlled but omitted from the results. N and T represent the number of

observations and time period, respectively.

Table A3: Non-linear Effects of Subject Variety

(Omitted Category) (Omitted Category)

(Omitted Category) (Omitted Category)
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