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An Empirical Analysis for Duration of Job Search

o
o
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Kim (2016) applied hazard model for estimation of job search duration to KLIP survey.
Gender characteristics and the participation in unemployment insurance affect job search.
Results show that, in general, hazard rate is low for female workers and non-participants in
unemployment insurance.

In this study, we analyze the duration of job search applying hazard model to most recent
2020 KLIPS(Korean Labor and Income Panel Survey) data. These data is panel, but in this
study we used only 2020 cross-section data. We applied Tobit to estimation of log of job
search duartion. The estimated coefficient for job duration on wage is smaller than that of
(truncated) LS in Tobit model. These results show that workers with higher wages, in
general, have long period of job search. 1 unit of increase in wage and education increases
duration by 0.2% and 5.1%, respectively. We also applied parametric approach to hazard
model explaining the probability of job finding, and derived significant parameter estimates in
exponential, log—normal and Weibull models.
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Introduction

theoretical and empirical implication.

contrasted with structural approach, which is mentioned later in this study.
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The importance of analysis for duration of job search is very important in viewpoint of

In econometrics, the difference between unemployment and job search duration is important.

Econometricians use reduced-form approach that use search duration data only. This is

We applied hazard model for estimation of job search duration to KLIP survey. We can see
that hazard(failure) rate is low for ones who have much leisure-related activity. Also, gender
characteristics and the participation in unemployment insurance affect job search. Results show

that, in general, hazard rate is low for female workers and non-participants in unemployment
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msurance. This calls for the revision of the implementation of labor policy.

Kim (2016) applied hazard model for estimation of job search duration to KLIP survey.
Gender characteristics and the participation in unemployment insurance affect job search.
Results show that, in general, hazard rate is low for female workers and non-participants in
unemployment insurance. In this study, we conversely analyze the duration of job occupancy

rather than vacancy and search.

|'|. Econometric Analysis

The analysis for duration of job occupancy is very important from the viewpoint of
theoretical and empirical implication.

We apply sophisticated hazard model for estimation of job occupancy duration to KLIP
survey(1998-2020). We examine whether that hazard(failure) rate is low for ones who have
much leisure-related activity. Also, gender characteristics and the participation in unemployment
insurance affect job occupancy. We derive results show that, for example, hazard rate is low
for female workers and non-participants in unemployment insurance. This may call for the

revision of the implementation of labor policy.

1. The Econometrics of Job Search

The basic search model with regard to economic growth was presented by Mortensen

(1986). The time period during which unemployed worker find a matched new vacancy.

<Fig. 1> Search Model

Job Destruction Rate( 1/S = g/p)

y

Filled Job Vacant

(Employment Job Unemployment

N A
wMatching Function

Job Finding Rate [ m = m(v,u) ]



— (Job Separation, b=1/S)
< (Job Finding, m)

[Employment(E)] [Unemployment(U)]

but, b=1/S: job separation rate, m: job finding rate
Natural rate of unemp;yment is:
U/(U+E) = 1/[1+(mb)]= 1/[1+(m/S)]

A distribution whose hazard function slopes upward is said to have positive duration
dependence. The likelihood of failure at time t, conditional upon duration up to time t, is
Increasing in t, in that case. The opposite case is that of decreasing hazard or negative
duration dependence. Our question in the introduction about whether the job occupancy is more
or less likely to end at time t given that it has lasted until time t can be framed in terms of

positive or negative duration dependence.

(2-1)

i
R )

At t or earlier, the probability(distribution function) of failure(job search duration ends) is:

(2-2)

t
F(t) = s)ds
() = [ F(s)ds
For the period of t, probability of survival(job search continues) is:

2-3)
S(t) = 1— F(t) = ft%f(s)ds

Our empirical research may be used in the future research and policy recommendation. This
work can give high incentive for implementing labor policies for workers and give implications
for labor policy. Second, we can estimate the marginal (partial) effect of a change, for example,
in the probability that an individual firm success in product innovation on employment duration.

Finally, in this study, we use panel data from 1998-2020. This can control individual

heterogeneity of workers in estimation.
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A. Data and Estimation

This study analyzes the duration of job searcher who lost job or continued to search after
2020.

The number of sample is 22,964.

<Tab 1> Summary Statistics

SEARCH
WEEK CONTRACT WAGE DURATION
Duration of Job Existence of Monthly (10 Existence of
Search(weeks)  Work Contract Thausand Won) Job Search
Mean 0.163125 0.72439% 104.8303 59.17275
Std. Dev. 1.519645 0.931170 168.4180 340.5563
Observations 22964 22964 22964 22964

Data: KLIPS 239 (‘20).

Then, we estimate hazard model for job search duration. We use Weibull distribution, and in
this case hazard rate is a function of v.

N

3

The effect of explanatory variable make us have to estimate B. So, we need duration model.

B. Previous Literature

Hong et al. (2002) used KLIPS panel and considered unempolyed period, experience of
part-time job, etc. as explanatory variables. They contolled individual heterogeneity. Ji (2007)
argued that social insurance such as unemployment insurance cannot increase unemplyment.

Parametric hazard model not considering unobserved heterogeneity was criticized by
Heckmann and Singer (1984) as the problem of overparameterization. So, in this stidy, we used

semi-parametric approach.

2. Empirical Analysis: KLPIS

In microeconomics, they use mainly panel data which consist of cross—section and
time-series. For example, we can use (1968-, about 8000 households) PSID and (1979-, 14-22
aged youths 12,686) NLS(NLSY79; BEA).
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TKLIPS, 3t=r=%9d; 23th data (2020 survey). This data have

characteristics of longitudinal survey data.

In this stidy, we used

We postpone panel hazard function estimation in future research.

<Tab 2> Number of Observation
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A. Econometric Model

This study examines the effects of wages on the duration of job search of workers. Duration

(spell) data are as follows: t,, ty, ts.. ¢

ne

conditioned that duration T has lapsed at least t.

<Tab 3> shows basic statistics and questionnaire.

<Tab 3> Variables and Data(23th survey, Korean)

WAGE EDU
Mean 104.8303 5.250348
Std. Dev. 168.4180 1.515438
Observations 22964 22964
WAy Tiwsry SHIE 53
7H (224}, 2019) hhid22
(AR (A3 AYD) EDU p_0113 58] 73S
FEdAE)E 74]“/]4 #% CONTRACT p_0501 (1) BslA ol
2 (3BT ZAE A 4 (2) AalA A ek
37} 9x}on ok &g (3) Zer
(FHdAIFFE(E T WAGE p_1612
T{]ou} 2)) Ab3| R whe Bt SET NO. : 21
FRAAE)FUAFT7EY o p_2101 (1) 7ksi=lo] ek
(2) 7ksislo] A &t
(3 # maag
GEAARE) AL EN AT p_2701 1) et
(2) At
(F¥1 A=) 4 845 7] 1) SEARCHWEEK p_2706

The probability of exit(failure) from job search
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B. Log—normal Distribution

First, we apply lognormal distribution to model without covariates. That is, log vale of

duration is assumed to have normal distribution. In this case, Ele™] is not equal to €”, in

which t is duration.

f(t)=(p/t)dlp In(Ab)]
S(t)= o[-p In(At)] (2-1)

Maximum likelihood use method of BFGS. Considering right censoring of duration data, we

use the following likelihood function.?)

In L(B) = Z(uncensored) In f(t|©) + Z(censored) In S(t|6) (2-2)

First, we examine LS estimation for finding basic relationships between variables. As an
candidate of causal relationship, individual workers with long duration of job search had higher
wages on average. Existence of bilateral causation need to be tested strictly. We focused on
the determination of job search duration(SEARCHWEEK). This variable is related with
censored regression model, since duration variable is left censored at zero.

Recent development in econometrics made it possible to control heterogeneity of individual
worker. We can apply random effects or random parameters models. Most previous literature
applied fixed effects to censored data.

Tobit model comprises of participation and intensity equations.

Cragg(1971) presented other model, in which the probability of observing limit value is
independent from intensity equation. This is called two—part model.

Lin and Schumidt(1984) presented the method of testing restictions by likelihood ratio in
Tobit equation. If LR statistics exceed CV, we reject the null restriction of Tobit.

Amemiya(1985) provided mechanism (a), that is, type II Tobit.(<Tab 4>, Greene, 2012)

2) If survival funcstion is expressed as conditional function, this is S(Z;|v;).

Then, consitional expectation is:

S(t) = EU[S(tlv)]=/ S(tf(v)dv

Hazard function is:

MO (M) s)]?



<Tab 4> Type I Tobit

1. Participation Equation
dix = zi'y + u ui T N(O,1)
d=1 ifd*x>0 0 otherwise

2. Intensity Equation
yix = xi B+ el el 7 N(0,02)

3 Observation Equation
(@) yix =0if di =0
and yi = yix if di = 1
(b) yi = yixif di =1

and yi unobserved if di = 0

4 Endogeneity
ul ~ bivariate Normal with correlation p

5 Conditional Expectation(Type II)
E(yildi = 1xi) = xi" B + Eleildi = 1xi) = xi " B + po\

When d; = 0, we get sample selection model of Heckman(1984), if we cannot observe
explanatory variables.
We tested Tobit vs. Probit and Truncated Model by LR statistics. The null hypothesis is
the restriction that tobit is correct, that is, coefficients in probit and truncated model is equal.

We get the following value, and we donot reject the null.

LR = -4663

<Tab 4> Wage Determination

Dependent Variable: LOG(WAGE)
Method: Least Squares
Included observations: 643

Variable Coefficient Prob.

C 3.191434 0.0000

SEARCHWEEK 0.011881 0.0002+3

EDU 0.194022 0.0000#

CONTRACT2 0.422683 0.0000%
Durbin-

F-statistic 79.81657 Watson stat 1.360448

Prob(F-statistic) 0.000000%*




684 _ 20214 SIEL-EMHE Saths|

<Tab 5> Duaration for Job Search Determination
Dependent Variable: LOG(SEARCHWEEK)
Method: ML - Censored Normal (TOBIT)
(Newton-Raphson / Marquardt steps)
Left censoring (value) at zero

Variable Coefficient Prob.
C 0.838566 0.0000%
CONTRACT?2 -0.208837 0.0039s3
WAGE?2 0.002479 0.0000x3
EDU 0.051134 0.0956%
Error Distribution
SCALE:C(5) 0.918993 0.028005 32.81556 0.0000%
Right
Left censored obs 92 censored obs 0
Total
Uncensored obs 581 obs 673

Dependent Variable: LOG(SEARCHWEEK)

Method: ML - Censored Normal (TOBIT) (Newton-Raphson / Marquardt

steps)
Truncated sample
Variable Coefficient Prob.
C 1.177185 0.0000%
CONTRACT?2 -0.074926 0.2598
WAGE?2 0.001185 0.0008+
EDU 0.033708 0.2363
Error Distribution
SCALE:C(5) 0.743026 0.0000%
Right
Left censored obs 0 censored obs 0
Total
Uncensored obs 581 obs 581
Dependent Variable: SEARCH_C2
Method: ML - Binary Probit (Newton-Raphson / Marquardt steps)
Variable Coefficient Prob.
C -2.950783 0.0000s3
CONTRACT? 0.738264 0.0000s3
WAGE2 -0.001924 0.0000
EDU 0.088442 0.0000s3
Total
Obs with Dep=0 22291 obs 22964
Obs with Dep=1 673




<Fig. 2> Histogram of Job Search Duration

500 —
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400 Observations 674
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Then, we estimated hazard model for examining the probability of job finding conditioning a
certain duration of job search.

The significantly estimated hazard rate(location parameter) A is 6.13. If we assume
log—normal, A means that Elln t] = -In A. Scale parameter in survival function is estimated as

0.96. In this case, p means that o[ln t] is 1/p.

<Tab 6> Duaration Model for Job Search Determination

Variable | Coeff | Signif
Exponential

A 6.13 0.00**
Variable Coeff Signif
Weibull

A 0.17 0.00**

p 1.08 0.00**
Variable Coeff Signif

Log Normal

A 0.15 0.00**

p 0.96 0.00**
Function Value -2201
Weibull with Covariate

b -158 0,000+
p -0.001 0.000+*
a 1.098 0.000%*
Function Value -1812

C. Weibull Model with Covariates

In this section, we estimate marginal effect in Weibull distribution with covariates. Wage

level x affects the probability of finding job.
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Ai)=exp(—x(i)B) (2-3)

x(i) is assumed to be constant from T=0 to failure time(T=t,). If we set hazard probability A

(1) as a function of covariates , then we call this accelerated failure time model.
In this Weibull model, p is estimated 1.09.

<3 3> Weibull with Covariates
In tG) =ow(i)+x(1)B
f(In t()=1/0 {f([Int()-exp(-x(1)B)]/0)
S(n tG))= S([Int(i)-exp(-x(i)B))/0)

[l Summary

We applied hazrd model to KLIPS(Korean Labor and Income Panel Survey) data. These data is
panel, but in this study we used only 2020 cross—section data.

We applied Tobit to estimation of log of job search duartion. The estimated coefficient for job
duration on wage is smaller than that of (truncated) LS in Tobit model. These results show that
workers with higher wages, in general, have long period of job search.

1 unit of increase in wage and education increases duration by 0.2% and 5.1%, respectively.

We also applied parametric approach to hazard model explaining the probability of job finding, and

derived significant parameter estimates in exponential, log—normal and Weibull models.
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