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The Effect of Labor Market Polarization 
on the College Students' Employment

This paper aims to assess the effect of the labor market environment on 
various aspects of college students’ job market related behaviors. In some cases, 
college students hide or evade their unemployment status by extending school 
registration or transferring to another school. By estimating the effect of the 
macroeconomic variables on college students’ labor market related outcomes, it 
is found that labor market polarization has a significant effect on both the 
nominal unemployment and the hidden actions of college students. It implies 
that the labor market structure is a key element in understanding youth 
employment, and the youth labor policy should focus more on micro and 
institutional level of labor market reform.
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Ⅰ. Introduction

Contrary to the recovering trend observed in the overall labor market 

indicators, the youth labor market is yet to exhibit any sign of recovery after the 

Global Financial Crisis. For example, the youth unemployment rate in 2015 

scored 9.2% which is the highest since year 2000, whereas the overall 

unemployment rate is decent 3.6%.

This implies that there can be some obstacles that hinder the youth labor 

market from getting better, and one of the candidates of the obstacles is the 

labor market structure. If the labor market is fragmented into primary market 

with relatively good compensation and secondary market with relatively bad 

compensation schedule, youth labor might suffering from longer job searching 

period in an attempt to get a position in the primary market.

More than 70%1) of high school students enter college after graduation in 

Korea. Including repeaters, the college entrance rate should be over 80%, 

implying that the analysis of college students’ labor market outcomes is 

essential to understand youth unemployment. 

This paper aims to see how the labor market environment, namely the 

polarization of the labor market will affect college students’ behaviors related to 

their careers. Most of the previous studies on youth workforce have dealt with 

the unemployment variable or the probability of getting unemployed after 

graduation (unemployment duration), or concentrated on individual characteristics 

that determine unemployment. This paper, however, tries to identify the effect 

of macroeconomic factors as well as individual factors on various aspects of 

college students’ job market related outcomes.

Since the unemployment experience in the early career stage will look bad 

to potential employers, students try to hide or evade their jobless status by 

extending school registration or transferring to another school. By looking at 

their job market related activities during and after college years, hidden 

unemployment of college students can be understood, minimizing any left-outs. 

1) 70.8% for year 2015.
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In this sense, this paper tries to cover most of the job market related outcomes 

from unemployment to additional education after graduation.

Also, by looking at the macroeconomic environment surrounding the labor 

market, such as the GDP growth rate and the labor market structure, we can 

investigate what determines the performances of the youth labor market and 

draw implications for the labor market policy. This paper aims to contribute to 

the literature by assessing college students’ job market related behaviors in a 

more integrated way, and expand our knowledge to how the labor market 

structure such as labor market polarization might affect youth employment.

Unlike workers in other age groups, there are some characteristics specific to 

young workers or college graduates. For example, the unemployment rate of 

young workers is higher than that of any other age groups. As of 2015, the 

unemployment rate of workers in their 20s is about 9.1%, which is about 6.5%p 

higher than those of other worker groups, implying that firms have superior 

bargaining power over labor compared to other age cohorts (Figure 1).2) 

Another characteristic of the labor market related activities of college students is 

that some of them can avoid or conceal their unemployment status on their 

resume by enrolling extra semesters and postponing graduation. As Figure 2 

suggests, except for the obligatory military service, preparing for the job 

market3) is the number one cause of a leave of absence, implying that the actual 

unemployment rate of college graduates will be higher than the official figure. 

These differences might be originated from the imperfect substitution between 

workers of different age groups4), and consequentially, the labor market that 

college graduates confront should be different from the labor markets for other 

age groups. More specifically, as starters in the job market, college students in 

Korea are sensitive to their first job while the market situation is harsh for 

2) Similarly, according to college graduates’ career path survey data, about 11% of college graduates are 
neither employed nor registered to any other school for the period of 2003 to 2013.

3) Examples include short-term internship, language training, etc.
4) Studies regarding imperfect substitutions between workers of different age groups can be found in 

Dougherty (1972), Ferguson (1986) and many other literatures. Most of the empirical analyses studying the 
substitutability of the workers of different age groups (ex. Hamermesh and Grant (1979), Merrilees (1982) 
and Lewis (1985)) find that the substitution between workers are imperfect, creating separate markets 
specific to age cohorts.
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young workers. Thus, good preparation is essential for their successful job 

market related outcomes.

In this sense, in order to assess the job market performances of college 

graduates, job market related outcomes such as the length of college enrollment 

and probability of entering other schools after graduation should be also 

considered. Meanwhile most of the previous studies on the employment of 

college graduates focus on the unemployment duration and unemployment 

rate which constitute the nominal value of youth unemployment. When an 

unfavorable labor market situation hits college students, they can react against 

the situation in various ways instead of simply becoming unemployed or trying 

to find a job after graduation. An integrated view is needed in order to 

understand how young workers respond to the labor market situation.

In selecting the variables representing the labor market situation, GDP 

growth rate and labor market polarization index (PI herein after) developed by 

Chung and Jung (2016) are chosen, which is to reflect the cyclical aspects as 

well as the distributional aspects of the labor market. Many previous studies on 

the determinants of unemployment also have tried to reflect the cyclical aspects 

of the labor market such as productivity growth (Jimeno and Rodriguez-Palenzuela, 

2002) and unemployment regime (Arulampalam and Stewart, 1995). In this 

Figure 1: Unemployment Rate Figure 2: Causes of Leave of Absence

Source: Korean Statistical Information Service (2015)   Source: College Graduates’ Career Path Survey
(2004-2013)
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paper, it is assumed that GDP growth will capture how favorable the labor 

market is to potential job seekers since the degree of economic activities should 

reflect the firms’ demand on labor.

Additionally, in an attempt to consider the structural aspect of the labor 

market, PI is used to grasp how harsh the labor market is to job seekers. More 

precisely, jobs can be categorized into good jobs in the primary market, bad jobs 

in the secondary market and other jobs in the intermediary market. PI is simply 

the portion of the primary and the secondary labor market to the total labor 

market.5) Thus, the larger value of PI implies less intermediary job openings in 

the market, implying that if a worker falls into the secondary market, the 

opportunity for the worker to evolve into a better position will be limited.

In many previous studies on the labor market dualism, it is noted that some 

job seekers may be willing to wait until they get opportunities in the primary 

sector. Consequentially, if the labor market is segmented and polarized, then 

the involuntary or hidden unemployment should rise.6) If young workers look 

forward to being hired in the primary market, they might refrain from getting a 

job in the secondary market since working experience in the secondary market 

can be regarded as a signal of an unproductive worker to potential employers. 

Thus, even when the economy is good, the job market situation can be bad, 

especially for young job market candidates. For example, even though the 

number of job openings is large, if promising jobs are limited or the odds of 

ending up positioned in the secondary labor market are immense, students 

might postpone their graduation and seek to accumulate more human capital 

in order to get into the primary market. In this rationale, PI is used intending 

to reflect this structural aspect of the labor market.

Other studies also try to find the implications for the effect of institutional 

variables such as tax wedge, union density, employment protection legislation 

and unemployment compensations (Røed and Zhang, 2003 and Lalive, Ours 

5) See Chung and Jung (2016) for more details about PI.
6) The relationship between market segmentation (primary market vs. secondary market) and involuntary 

unemployment is described in Bulow and Summers (1985). Wachter (1970) empirically proves that the 
interindustry wage differential is one of the causes of (involuntary) unemployment.
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and Zweimüller, 2006).7) However in this paper, PI is assumed to reflect the 

labor market structure after implementing those institutional measures. For 

example, union density will increase the degree of the labor market duality by 

protecting workers in the primary market or inner market rather than the outer 

market workers. The assumption that the labor market situation will affect the 

decision of market participants is similar to that of Arulampalam and Stewart 

(1995) that the labor market regime affects unemployment duration.

By considering those macroeconomic variables, more practical policy 

implications can be drawn. For example, if the polarization of the labor market 

has large effect on youth unemployment, then the distributional aspect of the 

labor market should be considered. If growth is the main source of youth 

unemployment, introducing incentives to competitions or making the labor 

market more flexible can be policy recommendations. Considering only 

individual characteristics in terms of job market activities is likely to induce 

some exhausted policy recommendations such as focusing on matching between 

job seekers and employers or increasing expenditures on vocational education. 

In contrast, by looking at the effect of macroeconomic factors, more concrete 

and realistic policy implications can be drawn. 

The following section provides data and variable descriptions. In Section 3, the 

effect of the labor market situation on the hidden side of youth unemployment 

such as the duration of maintaining student status and the probability of entering 

other schools after graduation, is estimated along with traditional variables such 

as unemployment duration and unemployment rate, with an emphasis on labor 

market polarization. Section 4 summarizes and concludes.

7) Unemployment compensation might have a role in unemployment duration, but in the case of this paper 
regarding youth employment, it does not seem to be an affecting factor on college graduates because the 
benefits are given to those who pay unemployment insurance fees at least for a month. Of course, if 
unemployment benefits are sufficiently huge, even in a situation where the degree of labor market 
segmentation is severe, college graduates who cannot get a job in the primary market will have incentive to 
get any kind of job in the secondary market as they can get higher unemployment benefits after quitting the 
job. However, for the observed periods, the legislation regarding unemployment benefits is not much 
changed, and considering the fact that job market activities right after graduation affect the lifetime career 
of college graduates, short term benefits such as unemployment insurance will not affect college graduates’ 
decision on their career unless the legislations related to unemployment benefits is significantly altered.
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Ⅱ. Data and Variables

College graduates’ career path survey data from the Korea Employment 

Information Service (KEIS)8) are used to analyze the effect of macroeconomic 

conditions on college graduates’ employment. Four variables related to college 

graduates’ employment are examined, which are the number of semesters 

between college entrance and graduation (1), the number of months between 

graduation and employment (2), the binomial indicator of getting employed 

within a year after graduation (3), and the binomial indicator of entering 

another school such as graduate school after graduation (4).

Total of 126,982 observations collected from year 2005 to year 2013 are used 

for the analysis. For each year, the survey collects students’ job market related 

activities and tracks the observations for three years. Since the data is 

constructed based on the survey, some unreliable variables and observations are 

dropped.9) Additionally, since this paper’s research question is about the job 

market behaviors of fresh college graduates, college graduates aged over 40 are 

also dropped. 

There are some limitations in the sample. One is that there are quite a few 

observations (14,593) that enroll less than 5 semesters until graduation 

although college is an 8-semester program. Judging from their age, most of 

those observations are transferred students; a few other cases seem to be those 

who pursue degree in their later years after they got expelled out of university 

early in life. In addition, the relative ranking of school or major cannot be 

observed in the survey, and some possible career changes or employment/ 

unemployment status are not considered as well. In order to get rid of possible 

biasedness caused by these sample problems, additional estimations are also 

conducted with the sample showing less of those problematic observations 

(Selected Obs. in the following descriptive statistics table, Table 1).

Control variables are selected following previous studies on youth 

8) Graduate Occupational Mobility Survey, survey.keis.or.kr.
9) For example, most of the students do not report their salaries or report unreliable level of salaries of over 

10million KRW/month (equivalent of 10,000 USD/month).
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Table 1: Sample Statistics (mean)

 All Observation 
(N=126,982)

Obs. Less y4=1
 (N=115,928)

Selected Obs.*
(N=22,072)

Dependent Variables
(y1) No. of semesters 10.88 10.92 12.83

   between college entrance and graduation (4.14) (4.18) (3.33)

(y2) No. of months 9.98 9.85 8.99

   between graduation and employment (9.62) (9.44) (9.55)

(y3) Employed=1 0.79 0.81 0.83

(0.41) (0.39) (0.38)

(y4) Entering other school after 0.09 - -

   graduation=1 (0.28)

Control Variables    

(age) Age at graduation (years) 24.94 24.96 25.61

(2.58) (2.60) (1.95)

(area) School location (Non-Seoul=1) 0.77 0.78 -

(0.42) (0.41)

(school) Two year degree program=1 0.27 0.27 -

(0.44) (0.44)

(gender) Gender (female=1) 0.46 0.46 0.49

(0.50) (0.50) (0.50)

(marriage) Marriage=1 0.06 0.07 0.07

(0.25) (0.25) (0.25)

(military) Military Service=1 0.33 0.33 0.32

(0.47) (0.47) (0.46)

(College Major, Reference Category=Education Major)
     (major1) Engineering=1 0.27 0.27 0.23

(0.44) (0.44) (0.42)

     (major2) Social Science=1 0.22 0.23 0.27

(0.42) (0.42) (0.44)

     (major3) Fine Arts and Physical 0.12 0.12 0.10

            Education=1 (0.33) (0.33) (0.30)

     (major4) Medical and Pharmaceutical 0.06 0.07 0.03

            Science=1 (0.25) (0.25) (0.17)

     (major5) Humanities=1 0.11 0.11 0.16

(0.31) (0.31) (0.37)

     (major6) Science and Mathematics=1 0.13 0.12 0.13

(0.34) (0.33) (0.34)

(Parents’Monthly Income, Reference Category=monthly income between 2-4 mil KRW)
     (income1) >5mil=1 0.17 0.16 0.25

(0.37) (0.37) (0.43)

     (income2) 4-5mil=1 0.07 0.07 0.08

(0.26) (0.25) (0.27)

     (income3) <2mil=1 0.19 0.19 0.13

 (0.40) (0.39) (0.36)
Notes: ( ) are standard deviations.
       *: Observations less of y4=1, y1≤5, school=1, or area=1
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unemployment.  Some variables such as parents’ income of college graduates 

that Lee (2010) uses in his analysis of college graduates’ employment are also 

adopted as control variables in the analysis. Regional controls suggested by 

Berg and Ours (1994) are considered as well.

Some more detailed statistics besides the provided table give us extra 

information on how college graduates deal with their future careers.  Among 

those 126,982 observations, 100,554 graduates (79.2%) are employed within 

two years after graduation, 11,054 graduates (8.7%) go to other schools 

including graduate level schools, and 15,374 graduates (12.1%) become 

unemployed (or possibly self-employed). Among those employed, about quarter 

of them (24,561 graduates, 24.4% of the employed) are employed before 

graduation, and about half of them (49,983 graduates, 49.7% of the employed) 

within 6 months of graduation. Time to graduation is on average 10.9 

semesters, but the figure varies from 9.7 semesters for the class of 2005 to 11.9 

semesters for the class of 2007.  In order not to include unemployment history 

on their resume, some college students either postpone graduation until they 

get employed or enter other tertiary schools.  Of course, however, many college 

Figure 3: Job Market Related College Students Decision Tree
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graduates do not have an opportunity for these strategic options, simply ending 

up being unemployed. A rough summary of the decision tree of college 

students is described in Figure 3, and this paper tries to cover most of the paths 

described in the decision tree.

In addition to the survey data, macroeconomic variables are also collected 

and assigned to each micro observation according to graduation years. The 

variables are described in Figure 4. Unlike other age groups, the youth job 

market is sluggish, showing a decrease in the rate of the employment to 

population ratio since 2004 and an increase in unemployment rates after 2010. 

GDP growth rate is highly correlated to the unemployment rate, but it does not 

seem to be related to the employment to population ratio or youth 

unemployment after 2010. On the other hand, labor market structure indices 

are delivering somewhat different information about the labor market situation 

compared to GDP growth rate, possibly providing additional information on 

the labor market situation. Especially, PI seems to be highly related to the 

employment to population ratio and a rise in youth unemployment after 2010.

Figure 4: Labor Market Related Macroeconomic Variables

GDP growth rate (%) Employment/Population (%) Unemployment (%)

Polarization Index (PI) Gini Coefficient (Gini)

 Labor Market
 Structure Related
 Indices   

Source : Bank of Korea Economic Statistics, Korean Statistical Information Service and Chung and Jung (2016)
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Gini index, which is expected to represent similar objects to PI, shows a 

different trend from PI: Gini index decreases after year 2009. Although PI is 

similar to Gini index as it calculates the distribution of wage income, they are 

different in that PI is relatively free from the lifetime income hypothesis that 

young workers earn less than experienced workers. For example, an entry level 

young worker working for a big corporation with a standard working contract 

can be positioned in a middle to low income worker category in Gini index, but 

placed in the primary market labor in PI. In this paper, when Gini index is 

adopted as a proxy to the labor market structure, an alternative to PI, it does 

not render feasible results probably because of this difference between PI and 

Gini.

Regarding other explanatory variables, proper control and modelling is 

needed in the analysis, since the relationship between college students’ job 

market related outcomes is the result of a complex interaction between personal 

characteristics and market situation. Among those college students’ job market 

related activities, binomial choice variables such as the probability of getting 

employed after graduation (3) and the ratio of entering other schools after 

graduation (4) seem to be highly correlated to the youth unemployment rate 

(Figure 5). However, the duration variables (1 and 2) do not seem to deliver a 

Figure 5: College Students Job Market Related Activities (Average)

No. of Semesters to 
Graduation

(Y1)

No. of Months to 
Employment after 
Graduation (Y2)

% of Employed after 
Graduation

(Y3)

% of Entering Other 
Schools after Graduation

(Y4)

Cross Correlation Matrix 

y2 y3 y4
y1 0.27 0.45 -0.35
y2 0.83 -0.22
y3 -0.57



11 BOK Working Paper No. 2017-4

conforming message compared to the youth unemployment rate, thus 

necessitating proper control for the age and the number of periods of 

enrollment in analyzing dependent variables. For example, in a situation where 

a sluggish labor market has been prolonged for a long period of time and 

students have already enrolled many semesters, they might have to enter the 

job market even though the labor market situation is bad. As another example, 

an unemployed college graduate might want to get a job in a secondary market 

when the length of the unemployment period becomes longer and the market 

situation is expected to become worse. In other words, many disturbing factors 

make it hard to recognize the relationship between the dependent and 

independent variables.

The expected effects of the labor market situation on the dependent 

variables are summarized in Table 2. It is obvious that for the employment 

probability (3) and the probability of entering another school (4), the 

business cycle effect should be positive and negative respectively. Likewise, since 

GDP represents the firms’ demand for labor, its immediate effect should be 

negative on the duration of both student status and unemployment after 

graduation. However, from the workers’ point of view, since the business cycle 

phase constitutes their expectations of the job market prospect, they may 

extend their job searching in the hope for better opportunities after receiving a 

good sign from the labor demand. Thus, the overall effect of the business cycle 

variable on the duration variables (1 and 2) is ambiguous.

On the contrary, the labor market structure indicator (PI) only affects the 

labor supply side of workers in this paper as using individual observations in 

the analysis. Thus, it is expected that as the labor market becomes more 

Table 2: Expected Signs

GDP PI

Length of maintaining student status ? +

Length of job searching after graduation ? -

Employed after graduation + -

Entering another school after graduation - +
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polarized, the duration of maintaining student status should be longer since 

college students will prepare more for the job market; the length of searching 

period after graduation should be shorter since minimizing the unemployment 

period is better for young workers. Also, PI will have negative and positive 

effect on the probability of employment and the probability of entering another 

school, respectively, since the chances for their career should be limited when 

labor market polarization is severe.

Ⅲ. Estimation Results

 1. Estimation results on the duration of maintaining student status

Conceptually, the decision between maintaining student status versus 

graduation should be determined by (1) probability of getting a good job, (2) 

cost of maintaining student status, (3) institutional factors and (4) personal 

characteristics. Probability of getting a good job should be affected by the labor 

market situation represented by GDP growth rate and PI in our case, as well as 

other personal status and characteristics. One example of the cost of maintaining 

student status is registration fee, but it is not controlled in our case: its variance 

is not that large compared to the lifetime income after graduation; and the 

upward trend of registration fee resembles the PI trend during our sample 

period. Institutional factors include the type of college program, i.e. two-year 

program or four-year program, and whether students have to serve the military 

obligation which lasts for approximately two years. Personal characteristics 

include age, gender, marriage status, major and parents’ income.

First thing to consider when using the variables representing the labor 

market situation is that they constitute the expectations of potential workers. If 

we assume that students have rational expectations, then the expected market 

situation at the time of graduation should be equal to the actual market 

situation. In this case, we should match the current GDP growth rate 

(gdpt=graduation year) with PI (pit=graduation year) for the graduation years of the 
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observations. On the contrary, if we adopt the adaptive expectations assumption, 

the expectation for the labor market situation should be constructed based on 

the past performances of the market. Thus, we should match the past GDP 

growth rate (gdpt=past year) with PI (pit=past year) for the graduation years of the 

observations. This paper provides the estimation results based on the rational 

expectations assumption, but the results under the other assumption are also 

provided to check the robustness of the estimation results.

Another thing to consider when estimating the effect of the labor market 

situation on the variables of interests is that the variables representing the labor 

market situation are time variant, whereas the control variables are time 

invariant. Thus, it should be considered that the external situation can have 

different context depending on students’ grades. For instance, if a student has 

been enrolled for a long time, say 5~6 years, it can negatively affect his/her job 

market performance, thus regardless of the labor market situation, he/she will 

have to graduate anyway. In this paper’s analysis, the macroeconomic variables 

are treated as time-varying.10)

In this sense, from the basic proportional hazard regression (1), we use 

equation (2) using GDP growth rate and PI as time-varying variables (z). Since 

the actual impact of macroeconomic situations on students’ decision to graduate is 

diminishing with the duration period, an exponential rate of   exp ×  
is considered, which assumes the half-life of the macroeconomic impact is one 

year (two semesters). Other hyper parameters such as –0.2 and –0.5 are also 

considered alternatives to –0.35 to check the robustness of the estimation results. 

Basic Proportional Hazard Regression:

   exp ⋯  (1)

10) One statistical method to test whether GDP growth rate (gdp) and PI (pi) variables are time-varying is to 
check the significance of   and   in equation (*). The estimation results of (*) suggest to reject the null 
hypotheses of      and       at 5% significance level.
   exp     (*)
⇒    exp
Note : ( ) are standard errors.
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where  is the baseline hazard function, and is control variables.

Addition of Time-varying Variables, ⋯ :
   exp ⋯    ⋯    (2)

where  interacts with the time-varying covariates.

Using equation (2), the estimation results are presented in Table 3.11)

Except for column (1) where only institutional variables are controlled, GDP 

growth rate increases the hazard rate while PI decreases it, agreeing with the 

logical expectations. Control variables are also in concord with general expectations. 

It turns out that labor market polarization has statistically significant effect on 

delaying graduation. 

However, for the GDP growth rate, adapting other model assumptions 

generates different implications, as shown in Table 4. To check the robustness of 

the estimation results, other models using adaptive expectations assumption, 

alternative data sets, alternative proxy variables and alternative diminishing 

rates are estimated using the same control variables as in column (4) of the 

original estimation table. The implications for PI are not different from the 

original estimation in the direction of the effect. However, adopting adaptive 

expectations assumption alters the direction of the effect of the GDP growth 

rate, implying that higher GDP growth rate extends the period of maintaining 

student status. Also, when using the selected samples of students getting into 

four year program universities in Seoul, higher GDP growth rate leads to longer 

duration. Thus, the effect of GDP growth on the duration of maintaining 

student status is ambiguous.

11) The regression can be reduced to how much the macroeconomic variables can mimic the group fixed 
effects assigned to each graduation year. Thus, the regression model can be reduced to the problem, 
whether the linear combination of GDP growth rate and PI can reproduce the ten years of graduation year 
fixed effects.  It turned out that the use of those two variables can explain most of the year fixed effects. 
More details are provided in Appendix 1.
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Table 3: The Effect of Labor Market Polarization on Maintaining Student 
Status

 (1)   (2)   (3)   (4)  
Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio

(Control Variables)

age 0.684 ** 0.686 ** 0.686 **

(0.002) (0.002) (0.002)

area 1.120 ** 1.110 ** 1.110 **

(0.009) (0.009) (0.009)

school 3.352 ** 3.022 ** 3.050 ** 3.050 **

(0.024) (0.025) (0.026) (0.026)

female 2.808 ** 2.689 ** 2.683 **

(0.027) (0.027) (0.027)

marriage 1.110 ** 1.105 ** 1.105 **

(0.014) (0.014) (0.014)

military 0.418 ** 0.833 ** 0.833 ** 0.830 **

(0.003) (0.007) (0.007) (0.008)

major1 0.636 ** 0.636 **

(0.008) (0.008)

major2 0.679 ** 0.679 **

(0.009) (0.009)

major3 0.748 ** 0.748 **

(0.011) (0.011)

major4 0.778 ** 0.778 **

(0.013) (0.013)

major5 0.650 ** 0.650 **

(0.009) (0.009)

major6 0.715 ** 0.716 **

(0.01) (0.01)

income1 1.018 **

(0.009)

income2 1.010 *

(0.013)

income3 1.019 **

          (0.009)  

(Time Varying Variables)

gdp 1.176 ** 1.033 * 1.039 ** 1.032 *

(0.022) (0.02) (0.02) (0.02)

pi 2.132 ** 0.769 ** 0.751 ** 0.756 **

(0.082) (0.03) (0.029) (0.03)

 Likelihood -1,230,750   -1,201,351   -1,200,615   -1,200,610  

Notes: (  ) are standard errors.
 Dependent Variable=No. of semesters between college entrance and graduation.
 No. of observations=115,928 / Cox regression with uncensored data.
 Variables in TVC equation are interacted with exp (-0.35*y1).
 ** : significant at 5%  /  * : significant at 10%.
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 2. Estimation results on the unemployment duration, the probability of 

getting employed and probability of entering other school after graduation

In binomial choice variable cases, the samples used in the probability of 

getting employed are different from those for the probability of entering other 

schools after graduation in that the former involves only college graduates who 

decide to participate in the labor force. Thus, the samples entering other 

schools after graduation are not included in the analysis. However, it should be 

also noted that the probability of getting employed after graduation might be 

underestimated since some of the college graduates might not participate in the 

Table 4: Robustness Check for the Effect of Labor Market Polarization 
on Maintaining Student Status

 Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio  

Adaptive Expectations Assumption Alternative Data Sets

(1) (2) (3) (4)

gdp 0.963 ** 0.935 ** 1.033 * 0.575 **

(0.017) (0.026) (0.019) (0.084)

pi 0.649 ** 0.607 ** 0.781 ** 0.189 **

(0.022) (0.026) (0.028) (0.059)

 Alternative Proxy Variables Alternative Diminishing Rates

(5) (6) (7) (8)

gdp 1.324 ** 1.144 ** 0.989 1.127 **

(0.032) (0.035) (0.009) (0.041)

pi 0.710 ** 0.583 ** 0.934 ** 0.518 **

 (0.042)   (0.04)   (0.017)   (0.038)  
Notes: (  ) are standard errors.

 Dependent Variable=No. of semesters between college entrance and graduation.
 ** : significant at 5%  /  * : significant at 10%.
 (1) = Assuming adaptive expectations, variables one year before the year of graduation are used.
 (2) = Assuming adaptive expectations, variables of the average of three years before the year of 
       graduation are used.
 (3) = Including the samples entering another school after graduation (sample size=126,982).
 (4) = Excluding the samples entering another school, transferred from another school, enrolled in 
       two-year program or enrolled in college outside Seoul (sample size=22,072).
 (5) = Using alternative variables, i.e. employment to population ratio and Gini index instead of GDP 
      growth rate and polarization index.
 (6) = Using alternative variables one year before the year of graduation.
 (7) = Using diminishing rate of exp (-0.2).
 (8) = Using diminishing rate of exp (-0.5).
 Control variables used are the same as in equation (4) of Table 1 except for (4).



17 BOK Working Paper No. 2017-4

Table 5: The Effect of Labor Market Polarization on the Unemployment 
Duration

 (1)   (2)   (3)   (4)  

Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio

(Controls)
age 0.998 0.997 * 0.998

(0.002) (0.002) (0.002)

area 0.919 ** 0.912 ** 0.920 **

(0.007) (0.007) (0.007)

school 0.986 * 0.996 0.966 ** 0.975 **

(0.007) (0.008) (0.008) (0.008)

female 1.031 ** 1.074 ** 1.069 **

(0.010) (0.011) (0.011)

marriage 1.180 ** 1.185 ** 1.187 **

(0.018) (0.018) (0.018)

military 1.218 ** 1.254 ** 1.259 ** 1.253 **

(0.009) (0.012) (0.012) (0.012)

major1 1.146 ** 1.145 **

(0.016) (0.016)

major2 1.017 1.015

(0.014) (0.014)

major3 0.945 ** 0.944 **

(0.014) (0.014)

major4 1.237 ** 1.234 **

(0.021) (0.021)

major5 0.942 ** 0.941 **

(0.014) (0.014)

major6 0.977 0.977

(0.015) (0.015)

income1 1.082 **

(0.010)

income2 0.986

(0.013)

income3 0.936 **

          (0.008)  

(Time Varying Variables)

gdp 0.987 ** 0.985 ** 0.985 ** 0.985 **

(0.005) (0.005) (0.005) (0.005)

pi 1.173 ** 1.173 ** 1.171 ** 1.168 **

 (0.012)   (0.013)   (0.012)   (0.013)  

Likelihood -992,156   -992,032   -991,711   -991,626  
Notes: (  ) are standard errors.

 Dependent Variable=No. of months between college graduation and employment.
 No. of observations=115,928 / Cox regression with censored data where Censorship: y3=1 (employed).
 Variables in TVC equation are interacted with exp (-0.35*y1).
 ** : significant at 5% / * : significant at 10%.
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labor force in case available job openings offer lower wage than their reserve 

wage, thus the estimated coefficients can be biased down.12)

Using equation (2), with the same logic as the time-varying nature of 

macroeconomic variables that the longer the unemployment period is, the less 

a job seeker becomes selective in choosing a job, the effect of PI on the 

unemployment duration turns out to be the same as the expectations.13) The 

direction of the effect of GDP growth rate and PI is opposite to previous results, 

implying that a higher GDP growth rate delays the employment process while a 

higher PI accelerates the process. The estimation results are presented in Table 5.

For the probability of getting employed after graduation, and for the 

probability of entering another school after graduation, GDP growth rate and 

PI also exhibit expected signs. Controlling personal characteristics (column 1 

and 5), school characteristics (column 2 and 6), major (column 3 and 7) and 

parents income (column 4 and 8) all generates similar implications for 

respective estimations. In these binary variables case, as the GDP growth rate 

represents the firm side of the labor demand, it should be positive in 

employment probability and negative in the probability of entering another 

program. Likewise, since PI represents the labor market structure, a bad 

situation or a high value of PI should enhance competitions for a good job and 

incentives to avoid the competitions.14) 

12) This logic is also applied to the unemployment duration when a college graduate simply decides not to 
participate in the labor force after graduation.

13) Unlike the duration of maintaining student status (y1), the unemployment duration (y2) is censored when 
the observation is employed.

14) To check the robustness of the estimation results, an alternative set of models is also constructed and 
estimated. In most of the cases, GDP growth rate and PI render similar implications. However, when using 
the alternative proxy variables of the employment to population ratio and Gini index for GDP growth rate 
and PI, the implications are changed (See Appendix 2 for the estimation results). 
One possible reason that PI and Gini show different implications is that as workers get older, they receive 
higher wage in compensation for the human capital associated with their working experiences. Thus, 
secondary market workers with seniority based wage schedule might enlarge the gap between PI and Gini 
since a rise in income does not automatically reclassify the workers as primary market workers. This can 
explain why PI is increasing consistently while Gini is dropping recently, but detailed analysis on PI and 
Gini is out of the range of this paper’s interest, thus should be left for future research.
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Table 6: The Effect of Labor Market Polarization on the Probability of 
Employment after Graduation

 logit  probit

 (1)  (2)  (3)  (4)   (5)  (6)  (7)  (8)  

constant 7.409** 7.453** 7.805** 7.398**  4.176** 4.224** 4.417** 4.228**

(0.562) (0.562) (0.566) (0.574) (0.317) (0.318) (0.320) (0.325)

age -0.040** -0.048** -0.049** -0.046** -0.023** -0.028** -0.028** -0.026**

(0.003) (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002)

area -0.080** -0.104** -0.089** -0.046** -0.058** -0.050**

(0.019) (0.019) (0.019) (0.011) (0.011) (0.011)

school -0.123** -0.211** -0.195** -0.071** -0.121** -0.112**

(0.018) (0.018) (0.018) (0.010) (0.010) (0.010)

female -0.326** -0.344** -0.299** -0.300** -0.180** -0.192** -0.166** -0.167**

(0.023) (0.023) (0.024) (0.024) (0.013) (0.013) (0.013) (0.013)

marriage -0.522** -0.486** -0.482** -0.481** -0.305** -0.282** -0.280** -0.279**

(0.029) (0.030) (0.030) (0.030) (0.017) (0.018) (0.018) (0.018)

military -0.160** -0.164** -0.153** -0.149** -0.089** -0.091** -0.085** -0.082**

(0.024) (0.024) (0.024) (0.024) (0.013) (0.013) (0.013) (0.013)

major1 0.146** 0.148** 0.086** 0.087**

(0.032) (0.032) (0.018) (0.018)

major2 -0.083** -0.082** -0.042** -0.042**

(0.031) (0.031) (0.017) (0.017)

major3 -0.028 -0.027 -0.011 -0.010

(0.034) (0.034) (0.019) (0.019)

major4 0.727** 0.725** 0.402** 0.401**

(0.046) (0.046) (0.025) (0.025)

major5 -0.197** -0.197** -0.107** -0.107**

(0.034) (0.034) (0.020) (0.020)

major6 -0.171** -0.170** -0.095** -0.094**

(0.034) (0.034) (0.019) (0.019)

income1 0.107** 0.059**

(0.023) (0.013)

income2 0.194** 0.106**

(0.034) (0.019)

income3 -0.119** -0.070**

(0.020) (0.011)

gdp 0.035** 0.034** 0.034** 0.032**  0.020** 0.020** 0.020** 0.019**

(0.005) (0.005) (0.005) (0.005) (0.003) (0.003) (0.003) (0.003)

pi -0.088** -0.084** -0.090** -0.084** -0.049** -0.046** -0.050** -0.047**

 (0.010) (0.010) (0.010) (0.010)  (0.006) (0.006) (0.006) (0.006) 

Likelihood -55,316 -55,277 -54,931 -54,873 -55,323 -55,284 -54,983 -54,879

Notes: (  ) are standard errors.
 Dependent Variable=Binary variable, Employed within a year after graduation=1.
 No. of observations=115,928.
 ** : significant at 5%  /  * : significant at 10%.
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Table 7: The Effect of Labor Market Polarization on the Probability of 
Entering another School after Graduation

 logit probit

 (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  

constant -6.760** -4.214** -4.291** -5.632**  -3.343** -2.405** -2.380** -3.074**

(0.722) (0.734) (0.738) (0.741) (0.355) (0.361) (0.364) (0.369)

age -0.040** -0.133** -0.124** -0.121** -0.019** -0.052** -0.048** -0.048**

(0.005) (0.007) (0.007) (0.007) (0.002) (0.003) (0.003) (0.003)

area -0.458** -0.470** -0.442** -0.223** -0.231** -0.218**

(0.022) (0.022) (0.023) (0.012) (0.012) (0.012)

school -0.760** -0.717** -0.694** -0.339** -0.314** -0.305**

(0.029) (0.030) (0.030) (0.014) (0.014) (0.014)

female -0.194** -0.388** -0.405** -0.451** -0.091** -0.159** -0.168** -0.194**

(0.029) (0.030) (0.031) (0.031) (0.014) (0.015) (0.015) (0.015)

marriage -0.289** -0.113** -0.100** -0.098** -0.138** -0.042* -0.033 -0.033

(0.050) (0.049) (0.050) (0.050) (0.024) (0.024) (0.024) (0.024)

military -0.128** -0.088** -0.086** -0.172** -0.062** -0.049** -0.048** -0.090**

(0.030) (0.030) (0.030) (0.030) (0.015) (0.015) (0.015) (0.015)

major1 0.075* 0.085** 0.023 0.027

(0.042) (0.042) (0.021) (0.021)

major2 -0.506** -0.500** -0.248** -0.248**

(0.046) (0.046) (0.022) (0.022)

major3 0.230** 0.230** 0.105** 0.105**

(0.046) (0.046) (0.023) (0.023)

major4 0.198** 0.184** 0.081** 0.074**

(0.056) (0.056) (0.028) (0.028)

major5 0.280** 0.285** 0.134** 0.137**

(0.045) (0.045) (0.023) (0.023)

major6 0.601** 0.607** 0.301** 0.304**

(0.042) (0.042) (0.022) (0.022)

income1 0.462** 0.238**

(0.027) (0.014)

income2 0.343** 0.176**

(0.041) (0.021)

income3 0.360** 0.181**

(0.027) (0.014)

gdp -0.023** -0.029** -0.027** -0.052**  -0.013** -0.015** -0.014** -0.026**

(0.006) (0.006) (0.006) (0.006) (0.003) (0.003) (0.003) (0.003)

pi 0.103** 0.110** 0.105** 0.127** 0.047** 0.050** 0.047** 0.059**

 (0.013) (0.013) (0.013) (0.013)  (0.006) (0.006) (0.006) (0.006) 

Likelihood  -37,399 -36,739 -37,403  -36,009 -37,403 -36,800 -36,268 -36,077 

Notes: (  ) are standard errors.
 Dependent Variable=Binary variable, Entering another school within a year after graduation=1.
 No. of observations=126,982.
 ** : significant at 5%  /  * : significant at 10%.
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From these results, it can be seen that socio-economic conditions affect the 

various aspects of the job market related outcomes of college students. As the 

previous studies have asserted that institutional variables related to the labor 

market have statistically significant effect on labor market indicators including 

unemployment duration, this paper also finds that environmental factors 

surrounding the labor market affect young workers’ job searching behaviors. 

This implies that analyzing college students’ behaviors is also important in 

understanding the youth labor market since some hidden labor market 

indicators are observed, which is the integral part of youth employment.

 3. Counterfactual predictions when the labor market situation changes

Some counterfactual examples should aid better understandings of how the 

labor market situation will affect college students’ job searching related 

behaviors. Since the change of dependent variables depends on the level of 

independent variables, some illustrative cases have to be constructed to 

examine the effect of changes. It is assumed that for a male student, he is age 

24, served the military obligation, and majoring in engineering; for a female 

counterpart, she is age 22, and majoring in sociology. Both cases are presumed 

to be at a 4 year program school located in Seoul and to have parents’ income 

level from 200 to 400 million won per month.

When the growth rate falls by 1%p, which is approximately 0.5 sample 

standard deviation drop, it is calculated that the enrollment period extends by 

approximately 0.1 semesters. By comparison, when the polarization increases 

by 1.5%p, approximately 0.5 sample standard deviation rise, the enrollment 

period extends by about 0.5~0.6 semesters. For the probability of employment 

and the probability of entering another school, a unit variation in PI seems to 

show almost 5 times larger effect on those variables than a unit variation in 

GDP growth rate. The results are provided in Table 8.
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The figure also implies that a unit variation in the unemployment rate is also 

large when the variation is caused by labor market polarization. For example, if 

we assume there are 4 year grades in every school, a 1/16 increase in the 

number of semesters until graduation implies a 1/16×25% increase in students, 

implying approximately a 1.5%p increase in college students. Using this logic, 

if we observe a 1%p increase in the youth unemployment rate due to a rise in 

labor market polarization, corresponding increases in college students (1%p) 

and the entrance rate of another school after graduation (1.7%p) altogether 

constitute a 3.7%p increase in youth unemployment, provided that there is no 

other way of hiding the unemployment status of students. Likewise, a 1%p 

increase in youth unemployment caused by the sluggish economic growth may 

imply a 3%p growth in real unemployment, which is 0.7%p lower than the one 

caused by the rise of labor market polarization. To put it simply, a 1%p increase 

in college students’ unemployment might imply a 2.7%p or 2%p increase in the 

total number of students, depending on what causes the unemployment.

In sum, according to the estimation results, a rise in labor market 

polarization has a larger effect on youth unemployment than a decline in GDP 

growth rate, and even greater effect on the job market related behaviors of 

college students in an effort to hide or evade their unemployment status.

Table 8: Point Estimates of the Changes in the Dependent Variables 
according to the Labor Market Situation Changes

Situations

No. of Semesters 
until Graduation

Unemployment
Rate (%p)

Prob. of Entering
Another School

male1) female2) male1) female2) male1) female2)

GDP growth rate is 3.5
0.546 0.61 1.587 1.487 2.446 2.871

PI increases from 55 to 56.5

PI is 55, and GDP growth
0.104 0.128 0.387 0.362 0.619 0.731

rate decreases from 4 to 3

Notes: 1) age 24, military served, 4 year university in Seoul, engineering major, parents’ income 200-400.
 2) age 22, no military, 4 year university in Seoul, sociology major, parents’ income 200-400.
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Ⅳ. Conclusion

It is found that the changes of the labor market situation not only affect 

youth unemployment but also have significant effects on the hidden behaviors 

of college students relevant to their job searches. The nominal unemployment 

rate could be underestimated because of the disguising behaviors of college 

graduates aiming to avoid putting unemployed period on their resume. Thus, 

the actual unemployment is hidden by the decision to delay graduation or get 

into other schools. By looking at the facial value of the youth unemployment 

rate, the effect of the labor market situation is likely to be undervalued.

Additionally, it is found that the labor market structure, i.e. labor market 

polarization has significant effects on college students’ job market related 

outcomes. Concerns are usually raised over the relationship between the 

unemployment rate and the GDP growth rate. However, as employment is a 

lifetime decision whereas the variation of the GDP growth rate is sometimes 

cyclical, college students’ efforts to make way into the primary labor market 

should increase when the market segmentation between the primary and the 

secondary becomes severe. Thus, the structural aspects of the labor market 

deserve more attention in analyzing the youth labor market.

The policy implication is that in order to lower the youth unemployment, we 

should focus on macro and institutional level of labor market reform aiming at 

eliminating the labor market dualism. In other words, the youth labor policy 

should not only look at the number of job openings, but also focus on 

institutional barriers hindering labor market mobility and equitable treatment 

of labors regardless of the position and the industry.

The estimation results imply that in considering the youth labor market, we 

should look at the graduation duration and the number of college students entering 

another school after graduation, along with the unemployment rate. In this sense, the 

youth employment-to-population ratio can be a suitable complement to the youth 

unemployment rate. Also, the results imply that if a policy aims to reduce youth 

unemployment, it should focus on the labor market structural reform and concentrate 

more on the quality of job positions rather than the number of job openings.
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However, there are also some limitations in the analysis regarding causality, 

endogeneity and representativeness. First, the explanatory variables such as 

age, type of schools, composition of colleges and majors, and household 

income level can also be affected by macroeconomic variables, so the estimated 

significance of macroeconomic variables for the college graduates’ behaviors 

related to the job market could be underestimated. For example, if the labor 

market is expected to be worse in the future especially in the service sector, it is 

more probable that students will choose an engineering major than fine arts 

when entering college, which can reduce the number of semesters enrolled and 

increase the probability of getting employed after graduation. In this case, the 

significance of the effect of the labor market can be biased down because of 

agents’ reaction to the anticipated macroeconomic variables.

Secondly, since the analysis is based on micro level data and microeconomic 

tools, the implications for the change of other macroeconomic variables, caused 

by labor market changes, are not considered. In reality, macroeconomic 

variables such as production and consumption should be also adjusted following 

a large shift of the labor market variable. However, this endogeneity is not 

considered in the analysis of this paper and left for other macroeconomic 

analyses. Thus, in interpreting the estimation results provided in this paper, it is 

not suitable to draw any implications for labor market related outcomes after 

large structural changes in macroeconomic variables.

Thirdly, considering only contemporary labor market polarization and the 

GDP growth rate to represent the labor market situation in the analysis might 

cause bias in the estimation. Since the job market related decision is a 

long-term one, both the short-term macroeconomic indicators and expected 

future macroeconomic environment will affect youth labor market related 

behaviors. If the GDP growth rate and PI do not properly represent all the 

relevent labor market information that college students encounter, this might 

produce false implications for the youth labor market. Thus, indepth study on 

how to find proper variables standing for the labor market is remained for 

future work.
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〈Appendix 1 〉

Estimation of the Effect of Labor Market Polarization on Maintaining 
Student Status using Year Fixed Effects

Control Variables Year Fixed Effects

Hazard
Ratio (s.e.) Hazard

Ratio (s.e.)

age 0.688 (0.002) ** 2005 1.055 (0.031) *

area 1.116 (0.009) ** 2006 0.814 (0.027) **

school 3.061 (0.026) ** 2007 0.868 (0.025) **

female 2.766 (0.030) ** 2008 0.875 (0.026) **

marriage 1.107 (0.014) ** 2009 0.905 (0.026) **

military 0.854 (0.009) ** 2010 0.846 (0.025) **

major1 0.636 (0.008) ** 2011 0.848 (0.025) **

major2 0.683 (0.009) ** 2012 0.862 (0.026) **

major3 0.748 (0.011) ** 2013 1.031 (0.031)

major4 0.774 (0.013) **

major5 0.653 (0.010) **

major6 0.720 (0.010) **

income1 1.018 (0.009) **

income2 1.020 (0.013)

income3 1.017 (0.009) **

Notes: Dependent Variable=No. of semesters between college entrance and graduation.
 No. of observations=115,928, ** : significant at 5%  /  * : significant at 10%.

The table below provides the OLS estimation results using the fitted values 

of the year fixed effects as dependent variable, and GDP growth rates (gdp) and 

polarization index (pi) as independent variables. We can check that the 

polarization index can explain almost 90% of the year fixed effects. This 

implies that the market polarization alone can explain much of the duration of 

student status.

OLS Regression of Year Fixed Effects on GDP growth rate and polarization index

 coef. (s.e.) coef. (s.e.) 

gdp -0.045 (0.056)

pi 1.816 (0.431) ** 1.497 (0.169) **

adj. R2 0.8805   0.8851     

Note: Dependent Variable=Fitted values of the year fixed effects.
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〈 Appendix 2 〉

The tables below provides the robustness check results of the estimation 

results with the number of months between college graduation and employment, 

the probability of getting employed, and the probability of entering another 

school after graduation.

It is found that the estimation results are not robust against the use of 

alternative proxy variables that stand for the labor market structure and the 

business cycle phase. Other results are supporting the implications of PI 

derived from the original estimations.

Robustness Check for the Effect of Labor Market Polarization on the 
Unemployment Duration

 Hazard Ratio   Hazard Ratio   Hazard Ratio   Hazard Ratio  

Alternative Temporal Lags  Alternative Data Sets

(1) (2) (3) (4)

gdp 1.066** 1.105** 0.982** 1.000

(0.005) (0.008) (0.005) (0.010)

pi 1.142** 1.239** 1.175** 1.181**

(0.013) (0.016) (0.012) (0.027)

 Alternative Proxy Variables Alternative Diminishing Rates

(5) (6) (7) (8)

gdp 0.920** 0.913** 0.987** 0.984**

(0.007) (0.009) (0.004) (0.006)

pi 0.985 0.921** 1.161** 1.187**

 (0.016)  (0.017)  (0.010)  (0.015) 

Notes: (  ) are standard errors.
 Dependent Variable=No. of semesters between college graduation and employment.
 ** : significant at 5%  /  * : significant at 10%.
 (1) = Variables one year before the year of graduation are used.
 (2) = Variables of the average of three years before the year of graduation are used.
 (3) = Including the samples entering another school after graduation (sample size=126,982).
 (4) = Excluding the samples entering another school, transferred from another school, enrolled in       
       two-year program or enrolled in college outside Seoul (sample size=22,072).
 (5) = Using alternative variables, i.e. employment to population ratio and Gini index instead of GDP     
       growth rate and polarization index.
 (6) = Using alternative variables one year before the year of graduation.
 (7) = Using diminishing rate of exp (-0.2).
 (8) = Using diminishing rate of exp (-0.5).
 Control variables used are the same as in equation (4) of Table 1 except for (4).
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Robustness Check for the Effect of Labor Market Polarization on the 
Probability of Employment after Graduation

Alternative Data Sets  Alternative Proxy Variables

 (1) logit (2) probit  (3) logit (4) probit 

gdp 0.009 0.005 0.008 0.005

(0.011) (0.006) (0.007) (0.004)

pi -0.092** -0.051** 0.316** 0.180**

 (0.025) (0.014)  (0.015) (0.008) 

Notes: (  ) are standard errors.
 Dependent Variable=No. of semesters between college graduation and employment.
 ** : significant at 5%  /  * : significant at 10%.
 (1) & (2) = Excluding the samples entering another school, transferred from another school, enrolled in  
            two-year program or enrolled in college outside Seoul (sample size=22,072).
 (3) & (4) = Using alternative variables, i.e. employment to population ratio and Gini index instead of 
            GDP growth rate and polarization index.

Robustness Check for the Effect of Labor Market Polarization  on the 
Probability of Entering Another School after Graduation

 Alternative Data Sets  Alternative Proxy Variables

 (1) logit (2) probit  (3) logit (4) probit 

gdp -0.055** -0.029** -0.001 0.006

(0.013) (0.007 (0.008) (0.004)

pi 0.257** 0.133** -0.542** -0.275**

 (0.023) (0.013  (0.019) (0.010) 

Notes: (  ) are standard errors.
 Dependent Variable=No. of semesters between college graduation and employment.
 ** : significant at 5%  /  * : significant at 10%.
 (1) & (2) = Excluding the samples enrolled in two-year program or enrolled in college outside      
            Seoul (sample size=25,758).
 (3) & (4) = Using alternative variables, i.e. employment to population ratio and Gini index instead of GDP  
            growth rate and polarization index.
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