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This Paper

Motivation
• Young workers are particularly vulnerable to adverse labor market conditions
• Economic downturns can have persistent negative impacts on young workers’

careers
• Coping mechanisms that they may adopt to overcome these adverse conditions are

underexplored

What we do
• Study the effect of economic conditions at college entry on later labor market

outcomes for college graduates, highlighting their behavioral responses
• Exploit variation in regional unemployment rate at the time of college entry, mainly

driven by the Asian financial crisis (AFC) in South Korea
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Key Findings

• Higher employment probability and earnings among individuals facing more
adverse economic conditions at college entry

• Partly explained by working in industry and/or occupation with better employment
prospects

• Suggestive evidence on increased effort to prepare for the job market

• Propose a theoretical framework based on ambiguity aversion to explain the
potential mechanisms
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Related Literature & Contribution

• Recession effects on labor market outcomes
▷ Penalties on college or high school graduates who enter the labor market during a

recession (a.k.a. scarring effect) (Genda et al., 2010; Kahn, 2010; Oreopoulos et al.,
2012; Altonji et al., 2016; Choi et al., 2020; von Wachter, 2020; Rothstein, 2023)

▷ Wage gains for college graduates who start their undergraduate studies in an adverse
economic condition (Bičáková et al., 2021, 2023)

◦ by exerting more effort

• Ambiguity aversion
▷ Existence of ambiguity aversion (Knight, 1921; Ellsberg, 1961)

▷ Under ambiguity aversion, individuals tend to maximize their utility by considering the
maxmin expected utility (Gilboa and Schmeidler, 1989)

▷ Applications to labor market behaviors are rare
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1997–98 Asian Financial Crisis in South Korea

• A sharp and deep economic
downturn starting in Q4 1997

▷ Worst recession since the
1950–53 Korean War

▷ Unexpected due to sound macro
indicators until Q2 1997

▷ The economy started to pick up
from Q1 1999, and it took about
3 years until full recovery

Nov. 1997
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Data & Analysis Sample
1. Korean Labor and Income Panel Study (KLIPS)

▷ Yearly longitudinal data on a representative urban households in South Korea

▷ 1st–25th waves spanning 1998–2022
◦ 1st wave: 5,000 households (13,319 individuals aged 15 and over)

25th wave: 11,670 households (23,275 individuals aged 15 and over)

▷ Analysis sample: college graduates who entered 2- or 4-year colleges in 1989–2006
and graduated at age 20–32

▷ Sample size: 3,959 individuals (21,809 obs. at person-year level)

2. Unemployment rate statistics
▷ Yearly regional unemployment rates in 1989–2006

▷ Measured based on the Economically Active Population Survey (EAPS)

summary stats
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Empirical Strategy

yit = α + βURcr + X′
i γ + f (c) + δr + λa + ϕt + ε it

• β: average effect on yit of a 1pp increase in URcr

• yit : time-varying outcome of person i (who entered college in year c and region r )
in calendar year t

• URcr : regional UR in college entry year c and region r

• Xi : person i ’s background characteristics (e.g. gender, type of college (2- vs.
4-year), father’s education, parents’ job status at age 14)

• f (c): cubic function of college entry year c
• δr : college region fixed effects
• λa: age fixed effects
• ϕt : calendar year fixed effects
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Results: Employment and Earnings
• College graduates who start college in a worse economy are more likely to be

employed and earn more during the 10 years after college graduation
• For 1pp ↑ in UR at college entry

▷ employment probability ↑ by 0.9pp
▷ monthly real earnings ↑ by 25K KRW or 0.126 log points

Employment Earnings Earnings Log earnings Log earnings
(employed only) (employed only)

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

Regional UR 0.009*** 25.0** 7.038 0.126*** −0.007
(0.003) (11.6) (15.233) (0.041) (0.016)

Adj. R2 0.102 0.241 0.229 0.113 0.029
Obs. 21,809 21,741 16,099 21,741 16,099
Mean of Y 0.741 1,824.5 2,464.0 10.634 14.360

7 / 22



Robustness Checks

• Not driven by positive selection of individuals entering college in a recession

• Not driven by positive selection of college graduates

• Not driven by economic conditions at college graduation
▷ control for regional unemployment rate at college graduation
▷ drop 1998 & 1999 graduation cohorts

• Similar results from using national unemployment rate at college entry

• Timing of shock: positive effects vanish when students experience a bad economy
during their later years in college
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Additional Results: Job Characteristics

• No evidence of deterioration in job quality (conditional on employment)

Hours of work Self-employed White collar Public sector Job satisfaction
(1) (2) (3) (4) (5)

Regional UR 0.147 0.001 0.002 −0.002 −0.001
(0.111) (0.003) (0.004) (0.004) (0.004)

Adj. R2 0.105 0.028 0.123 0.063 0.049
Obs. 16,146 16,167 16,005 16,156 15,259
Mean of Y 46.656 0.078 0.842 0.138 0.438
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Additional Results: Job Mismatch

• No evidence of job mismatch (conditional on employment)

Education level Skill level

Appropriate Lower Higher Appropriate Lower Higher
(1) (2) (3) (4) (5) (6)

Regional UR −0.002 0.002 0.000 −0.001 0.000 0.001
(0.003) (0.003) (0.001) (0.003) (0.003) (0.001)

Adj. R2 0.027 0.028 0.002 0.026 0.029 0.003
Obs. 15,731 15,731 15,731 15,711 15,711 15,711
Mean of Y 0.827 0.155 0.018 0.837 0.142 0.020
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Potential Mechanism: Mediation Analysis
Figure: Effects on employment probability

0
.0

05
.0

1
.0

15
C

oe
ff.

 o
n 

re
gi

on
al

 U
R

baseline

region of re
sidence FE

education level FE

major-by-year FE

industry-by-year FE

occupation-by-year FE

• Occupation or industry choices explain up to 44% of the increase in employment
probability

• Limited role of migration, post-college education, or college major
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Potential Mechanism: Mediation Analysis
Figure: Effects on earnings
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• Occupation or industry choices explain up to 44% of the increase in earnings
• Limited role of migration, post-college education, or college major
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Potential Mechanism: Mediation Analysis
Figure: Effects on log earnings
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• Occupation or industry choices explain up to 52% of the increase in log earnings
• Limited role of migration, post-college education, or college major
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Potential Mechanism: Education Outcomes

• Increased effort during college to prepare for the job market
▷ by acquiring more certificates during the undergraduate studies

College N of certificates Years until Graduate college Some
GPA during college col. graduation on time post-col. edu
(1) (2) (3) (4) (5)

Regional UR −0.007 0.013* 0.053*** −0.004 −0.004
(0.009) (0.007) (0.020) (0.005) (0.003)

Adj. R2 0.065 0.019 0.501 0.069 0.066
Obs. 1,763 3,922 3,959 3,959 3,959
Mean of Y 3.471 0.245 4.254 0.668 0.088
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Potential Mechanism: Education Outcomes

• Increased effort during college to prepare for the job market
▷ by choosing college majors potentially more rewarding in the labor market (though

insignificant)

College major choices

Humanities & STEM Education Art &
Social sciences Sports

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

Regional UR 0.001 0.011 −0.001 −0.005
(0.006) (0.007) (0.002) (0.004)

Adj. R2 0.061 0.109 0.032 0.024
Obs. 3,939 3,939 3,939 3,939
Mean of Y 0.375 0.469 0.048 0.089
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Theoretical Framework: Why Exert More Effort?
Ambiguity Aversion
• Originated from unmeasurable uncertainty (Knight, 1921)
• Ellsberg (1961) provides evidence from a thought experiment
• Gilboa and Schmeidler (1989) suggest Maxmin Expected Utility model under

ambiguity aversion

• In the event of unexpected and large-scale economic shocks, such as AFC,
▷ lack of information about employment prospects can drive individuals to

◦ consider worst-case scenarios
◦ choose strategies that ensure the best possible outcome under adverse conditions

▷ “...The job fair, which was a significant employment pathway for college students each year,
was suddenly canceled due to low company participation, creating uncertainty in the job
market. This was the first cancellation since its inception, underscoring the severe impact of
the economic crisis...” (Yeonhap, 1998)
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Theoretical Framework: Optimal Effort Decision Model

• Setting:
▷ Individuals i receive a signal s based on the market conditions or the level of

competitiveness, ω.
◦ i ∈ [0,1], ω ∈ Ω = R

▷ Individuals then estimate ω through s and exert an effort level of ei .
◦ ei ∈ [0,1]

▷ The top d(ω) proportion of individuals i , based on their effort levels (ei ), will be hired
by the firms h.

◦ d(ω): labor demand

▷ If an individual’s effort level ei ≥ 1 − d(ω), the individual i is hired by a firm h.
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Theoretical Framework: A Normal Situation

• Individual’s optimal decision problem in a normal situation
▷ maxei E [w(ω,ei )1{ei≥1−d(ω)} − c(ei )|s]

◦ w(ω,ei ) is non-decreasing with respect to both ω and ei

◦ cost of exerting effort c(ei ) is strictly increasing in ei

▷ Individual’s payoff
◦ If hired: πi (hired) = w(ω,ei )− c(ei )

◦ If not: πi (not) = −c(ei )
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Theoretical Framework: A Normal Situation (cont’d)

• Assumptions reflecting the South Korean labor market
▷ Effort ei is worthwhile for individuals.

◦ πi (hired) = w(ω,ei )− c(ei ) > 0

▷ The marginal benefit from the effort decreases in the effort level
◦ d2πi (hired)

d(ei )2 = ∂2w
∂(ei )2 − ∂2c

∂(ei )2 < 0.
e.g.: w(ω,ei ) = f (ω)

√
ei and c(ei ) = e2

i

• Under these assumptions, the objective function is strictly concave in ei .
Thus, the optimal effort level is e∗

i (s) = E [1 − d(ω)|s] = 1 − d(s)
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Theoretical Framework: A Crisis Situation

• Individual’s optimal decision problem in a crisis situation
▷ max

ei
min

ω
E [w(ω,ei )1{ei≥1−d(ω)} − c(ei )|s]

◦ Crisis situation: individual i encounters ambiguity regarding the state of the market.

◦ Individuals with ambiguity aversion would evaluate worst-case scenarios and select
strategies that guarantee the most favorable outcome under adverse conditions.

• The optimal effort level in a crisis situation is ẽi(s) = 1 − d(s − δ)
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Theoretical Framework: A Crisis Situation
Proposition 1 (More Effort in a Worse Market in Crisis Situations)
The optimal level of effort in a crisis situation is decreasing in the signal s: ∂ẽi (s)

∂s < 0.
• In crisis situation, if the market situation is worse in the previous period, which can

be represented by the lower s, individuals exerts more efforts represented by
higher ẽi(s).

• Individual i exerts more effort to acquire more certificates during college to prepare
for the job market.

Proposition 2 (Increased Effort in Crisis Situations)
• The optimal level of effort is higher in a crisis situation than in a normal situation:

ẽi(s) = 1 − d(s − δ) > e∗
i (s) = 1 − d(s).

• Moreover, the difference in effort levels between a crisis situation and a normal
situation increases with s: ∂(ẽi (s)−e∗

i (s))
∂s > 0.
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Conclusion

• Individuals entering college in economic downturns have better labor market
outcomes after graduation: increased labor market attachment and higher earnings

• Results are not driven by selection or labor market conditions at graduation

• Find suggestive evidence on increased effort during college and throughout career

• A simple model base on ambiguity aversion can explain behavioral changes
invoving increased effort
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Thank you!
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Additional Materials



Summary Statistics
Mean SD Obs.

A. Treatment variables
Regional unemployment rate at college entry 3.412 [1.604] 3,959
College entry year 1998.1 [4.968] 3,959
B. Background characteristics
Male 0.513 [0.500] 3,959
Attended 4-year college 0.621 [0.485] 3,959
Father’s education

Less than high school 0.380 [0.485] 3,902
High school 0.437 [0.496] 3,902
College or more 0.183 [0.387] 3,902

Parents’ job status at age 14
Regular wage worker 0.450 [0.498] 3,847
Irregular wage worker 0.071 [0.256] 3,847
Business owner (with employees) 0.136 [0.343] 3,847
Business owner (no employee) 0.327 [0.469] 3,847
Unemployed or unpaid family worker 0.016 [0.126] 3,847

C. Labor market outcomes
Employed 0.741 [0.438] 21,809
Real monthly earnings (in 2020 1K KRW) 1,824.5 [1,645.7] 21,741
Real monthly earnings: employed only (in 2020 1K KRW) 2,464.0 [1,442.9] 16,099
Log real monthly earnings 10.634 [6.523] 21,741
Log real monthly earnings: employed only 14.360 [1.987] 16,099



Selection Pattern
• Individuals who start college in a bad economy appear to be negatively selected on

observables.
• Apply the bias-adjustment method proposed by Altonji et al. (2005) and Oster

(2019), assuming that selection on unobservables is proportional to selection on
observables.

Employment Earnings Earnings Log earnings Log earnings
(employed only) (employed only)

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

Regional UR 0.009*** 25.0** 7.038 0.126*** −0.007
(0.003) (11.6) (15.233) (0.041) (0.016)

AET-Oster bounds [0.009, 0.012] [25.0, 47.8] [7.038, 44.622] [0.126, 0.169] [−0.007, 0.011]

Adj. R2 0.102 0.241 0.229 0.113 0.029
Obs. 21,809 21,741 16,099 21,741 16,099
Mean of Y 0.741 1,824.5 2,464.0 10.634 14.360



Robustness Checks

Figure: A. Employment

-.0
2

-.0
1

0
.0

1
.0

2
C

oe
ff.

 o
n 

U
R

 a
t c

ol
le

ge
 e

nt
ry

baseline regional
UR

at col grad

without
98,99 grad

cohorts

national
UR

including
col dropouts



Robustness Checks

Figure: B. Earnings
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Figure: C. Earnings (employed only)
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Robustness Checks

Figure: D. Log earnings
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Figure: E. Log earnings (employed only)
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Timing of Shock

Figure: A. Employment
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Timing of Shock

Figure: B. Earnings
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Figure: C. Earnings (employed only)

-6
0

-3
0

0
30

60
C

oe
ff.

 o
n 

re
gi

on
al

 U
R

 a
t c

ol
le

ge
 e

nt
ry

 +
 k

0 1 2 3 4 5
college entry year + k



Timing of Shock

Figure: D. Log earnings
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Figure: E. Log earnings (employed only)

-.3
-.1

5
0

.1
5

.3
C

oe
ff.

 o
n 

re
gi

on
al

 U
R

 a
t c

ol
le

ge
 e

nt
ry

 +
 k

0 1 2 3 4 5
college entry year + k


	Introduction
	Background & Data
	Empirical Strategy
	Empirical Results
	Theory
	Conclusion
	Appendix
	Appendix
	References


