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st2 dF- glo] shgslith. (Figure 1)-& o] wiHe)x] A& HolFch
5T} ¥l ARl e Lo BAS 2= Aow A gor}, (Figure 1)
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(Figure 1) Beveridge Relationship
(Unit: %)
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Note: 1) The vacancy rate is defined as the number of vacancies/labor forcex100, and both the
vacancy rate and unemployment rate are seasonally adjusted.
2) The figure on the left shows the relationship between the unemployment rate and the
vacancy rate between 2009 and 2018, and the figure on the right shows it before and
after 2013.
Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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Bauer (2013) & 2000~201032] 7|7t FeoF 5o A
n| 2w x| o] ofs)] A= FiEs FEEstdanh A
T JE FEL 2000d0E < 35~45% 9o, 2010900E 25~40% 2 A%
gt Ao & Vet Bauer (2013) ol 21 AlAtela A= @A19, A2
AlAbell mER 2000~2010d AU E kel oF 104~153%7F 2k wl2mj)d)
o3 AwEe A= YeRyith

@0l APATFELS AYE WSl tigh vz x|9] 7| &5 FEslele Aol F
E2Ao]l o}, Herz and van Rens(2019) & Al 30837F vl w=gA & A YEH
o af]e] AQle] RS B S AESIATE FAFIA Y (no-arbitrage)
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2] Zrt. sdlM e F2 1852 537‘37\}501 A= (Worknet) AF&-2}
Jackman and Roper (1987) 2 Sahin et al. (2014) 9] W& AR8-sto] theket 2t
oA w2 2] 2|FE Aok AFEo] MU H3E(2013) & AT
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(job separation rate) 2+ T-2& (job finding rate) o] i3t A|AIE x5} Ho3hd),

Y= AR AAEH FHES AR 4 glo] Aol digt 7]o&3 #A
H EAS AAE = E Ao g Hlth B Ao A= Shimer (2012) 7} Aok
ol b2 o 2 A D F TR A EY FHES FY3aL o|& o835k
2 2R AGE RSk 7oste ARE FEFstsit)

4) TR APAFoMe F2 Y3 ARE ARSI ?X‘XPQ} | Azt MEE &3k
TR} W dxlE] BT AfE ] Y AR AT A5IF AT E 33
F ok a2y Y39 AR2E A ParAE 24T gl ZEA A ),
Z A= APALY H]Fo] ol MelH| (selection bias) o FA|7} @A 7lsAdo] Tk

L
0% )

-
2
ot
ok



g=re] Aty mlaviAl A9 11

I =AHE

2 =Fo)A= Sahin et al. (2014) o] WHES TE3t] 4K v A FE
A, ghollA] 201349 o] ¢ S7keE A9 E T AN mlzwlR] ol oa] AHE=
HES FEFsleit}, 2 o4& Sahin et al. (2014) & W E F B A7) Bad
FQ1 4ke] mlawl|e] o), AbyY wl2mA] A=) AL, Al tiet Ak Wl
x| e] 7o &5 S eke WAl tial AvHgieh

1. &+ ofADfx|2] Fo

B Ao A= Sahin et al. (2014) oA e} Zo] 54 FEoA|2] njxnjx]e] =7
= FETINE F, W A F/A9A 7 vlEo] ARA HA 27 Zd
A= Aot} A vl A A W vl (friction) 5 o] glvbA Ak TH

rlo

AAAES oo 98hE & 9t AYS Avjgieh ek A4 1 vhe] gl
Th 4i9] 3 GRS olFom HEE W dxke] /AR 4 Hlge AEA
A7 $EL FAM He, o] 2 AL wEL RE3} 4 9] 7)e} o))
Aol <l8) WS frkn 2 5 ek,

| 2ufx] o] F715 AA Wl dxje] /492 5 vgo] ARSA HA 3 1
2 AR Holsts A A A HA $30 gk 2%e] 88k, o=
o 22 AR AIE A} (social planner) & FEIA AAZGA EA1E &-8-gich
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Vie;v.¢.2,5,8) = maxy, - o 2 z(e;+h)+BE[V(e0',¢,2 ")) (1
i=1
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e; = (1—5)(ei+hi)
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A2 AdEn 8

FAdoR A4 208 w23 A3l A AL BAGNN AT 28,
He Akae Aol
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A%E Azl we} W o

heE 22 A 8 R HA A 28] fer mEnh A 2

&2 ARHE) ol met Wepd Hus 4ke] vl A
7141 AA] A ATF 18 b, o HA QA A 18

H
Hl dzjg] 471 FolH S u A A9t 8o e w4l ole] AR Hk
B Ao Akd 9] nfjAg R RS EH (CRS, constant returns to scale) 9

o

Cobb-Douglas "5 AFE-3laL 91em, Sahin et al. (2014) 3} Zo] Akd 7H
uj ) g4=o] et stefu|el 7t Z2ohal g skt 100 AR dA At 289 #HA A

10) Sahin et al. (2014) I E A4 HAAH S S AGEZ mA] &= (o) o] O Afole F
8 B4 A7) fABH YRS ESh
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gare] Ak manA AY 19
V. 4 725
1. AR} M

A mlam 2] A|FE Al SEiM e A AQRE FE FetElof sk,
AAQZZL oW ARdellA Akl E 2o deAld tigh dEA e Ase dA &
AskA] e ZoR Helth 18&eFHo PYAEQ] YA A5 T AN o
W datelol] gk theFet HEIF SRS A AL i A BT} glo] A

H) 2o 2] Aol ARgSE7|7F ok o] g O]ﬂgri T APAFelx = 4k 7l
2 z]of] it A AlEsHA] R Ao FSETh

Sahin et al. (2014) dlX= FAALe}F FRI7IG0] Ao e A=t obd A4
A} A ER 9l CPS (Current Population Survey) o4 Adzke] old 22 Ak A

= Z83le] AE AdA FE Adksta ok & 03:[101]/\1&1: Sahin et al.
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(Figure 2) Industry-Level Matching Efficiency
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Note: ‘Mining, etc.’ refers to three sector groups: ‘mining’, ‘electricity, gas and steam’, and
‘water supply, sewage and waste’.

Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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om, A Y22 Z= Sahin et al. (2014) oAl e} o] 2kE w3 g&4]
02 7459 HA FEREES nlgth A4 242 Jackman and Roper
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(Figure 3) Actual and Optimal Vacancy-Unemployment Ratio by Industry

1.6 1 [ Actual V-U ratio
14 _ M == Optimal V-U ratio (Sahin et al.,2014)
1.2 _ = Optimal V-U ratio (Jackman and Roper, 1987)
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Note: The white bar indicates the actual vacancy-unemployment (V-U) ratio (v,/ u;), and the

gray bar indicates the optimal V-U ratio considering the heterogeneity of the
industry-level matching efficiency, and the black straight line indicates the optimal V-U
ratio when the industry-level matching efficiency is identical.

Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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(Table 4) Industry-Level Mismatch Index

(Unit: %)
2009 | 2014 | 2009
-2013 | -2017 | -2018

Index | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

M, 1.2311.50 | 1.73]1.57 [2.31]1.95]2.23|2.89(3.80|2.33| 1.67 | 2.64 | 2.15

M 1.19]1.2510.90(0.73]1.02]0.900.96 | 1.44 | 1.88|0.99| 1.02 | 1.24 | 1.13

M,—M 10.05/0.25{0.83]0.83]|1.29]1.04|1.27(1.45|1.92|1.34] 0.65 | 1.40 | 1.02

Note: 1) The industry-level mismatch index indicates the rate of decrease in new hires due to
industry-level mismatch.
2) The last three columns represent the period mean of the industry-level mismatch
index.
Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.

(Figure 5) Changes in Industry-Level Mismatch Index

0.05 1

= |ndustry-level mismatch index (Sahin et al.,2014)

Industry-level mismatch index (Jackman and Roper,1987)
0.04 A
0.03 A
0.02 A1
AL

0.01 A
0.00

2010 2011 2012 2013 2014 2015 2016 2017 2018

Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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37] Sein e AAE (s,) 3 7P3e) FRE(f) o] Des, 2 (18) o o8] 7+
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& Axto]l dFAelty, & AFelA= Shimer (2012) 7} A|Sker WA o2 F2&
I ARAES FFsta A} 260 (Figure 6)2 Shimer (2012) o] W2l o 2 AlAke A
gy} FAES oo HdE old Ao tdst] 1E3 TAF HAYES HAFE
o}

o =8, (1—u,)+ (1 —f)u, uy = tsggome (26)
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26) Shimer (2012) o] WHES Hg3le] d=ro] TR EY HAAES Aitehe W € 4 23
off thgt ApAIg -8 —8— an and Kim (2019) & Zz3s}l7] blgch
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(Figure 6) Actual Unemployment Rate and Unemployment Rate Approximated
by Shimer (2012)'s Method

(Unit: %)
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Data: Statistics Korea, Economically Active Population Survey, 2009-2018.
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(Figure 7) Unemployment Rate, Industry-Level Mismatch Unemployment Rate

(Unit: %)
55 1 . ) r20
3 Industry-level mismatch unemployment rate (right)
50 | = Actual unemployment rate (left)
' Frictionless unemployment rate (left)
15
45 7 /
|
404 |
\\/J F1.0
35 A1
3.0 1 05
N i HHH
o
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Note: Industry-level mismatch unemployment rates are calculated considering the heterogeneity
of the industry-level matching efficiency.

Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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(Table 8) Contribution of Industry-Level Mismatch to Changes
in the Unemployment Rate
(Unit: %p, %)

2009-2011 | 2011-2013 | 2013-2017 | 2017-2018 | 2013-2018 | 2009-2018
Au -0.32 -0.28 0.58 0.17 0.75 0.15
Au* 0.09 0.01 0.20 -0.02 0.18 0.27
M) Au -26.9 -3.5 34.1 -12.1 23.6 185.6

M, . . .
Note: 1) w ° denotes the industry-level mismatch unemployment rate considering the
heterogeneity of the industry-level matching efficiency.

2) It is necessary to be careful when interpreting the results for 2009-2011 because they
are influenced by the initial value of the frictionless unemployment rate (u;).
Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of
Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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(Table 9 Contribution of Industry-Level Mismatch to Changes in the Unemployment
Rate: Different Values of Aggregate Matching Elasticity (a)
(Unit: %)

Aggregate Matching Elasticity (o)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 10.755| 0.8 0.9

A /A | 319 | 275 | 24.2 | 22.5 | 22.1 | 22.5 | 23.4 | 23.6 | 23.5 | 19.6
AuM Au L4 | 29 | 44 | 61 79 ] 99 | 119|128 | 13.2 | 11.4

M, . . . .
Note: 1) w ° denotes the industry-level mismatch unemployment rate considering the

heterogeneity of the industry-level matching efficiency and

denotes the
industry-level mismatch unemployment rate when the industry-level matching
efficiency is identical.
2) The aggregate matching elasticity used in this study is 0.755, and the rest of the
values are arbitrarily set.
Data: Statistics Korea, Economically Active Population Survey, 2009-2018; Ministry of

Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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(£2 2) MeiR o vl ARalel NelEE

(Table A1) Distribution of Unemployed by Industry

(Unit: %)

Industry 2009|2010{2011|2012]2013]2014|2015|2016{2017|2018 | Mean

Agriculture, forestry and fishing 0.510.810.910.910.8[1.0[0.810.6[0.8[0.7| 0.8
Mining 0.110.110.110.0[0.0]0.0]{0.0{0.0]0.1]0.1]0.0
Manufacturing 14.5|11.6|11. 4{11. 7{12. 7|11. 4|11. 7|12. 7{11. 0|12. 0| 11. 9
Electricity, gas and steam 0.110.110.110.2{0.2{0.1{0.0{0.2{0.1{0.1]0.1
Water supply, sewage and waste. 0.210.210.210.110.210.3[0.410.310.2[{0.3]0.2
Construction 11.2]10.0{ 9.5 9.9 7.9 8.0 7.5|7.2 6.9 | 8.6 | 8.5
Wholesale and retail trade 11.4110.0{10.4]10.5/10.1| 8.4 | 8.8 | 8.1 1 9.8 1 8.9 | 9.5
Transportation and storage 3.712.712.912.612.6[3.0[2.011.6|2.2|2.2| 2.5
Accommodation and food 8.416.7|7.1|7.517.97.4]17.916.9|7.7]7.6]7.5
Information and communication 2.212.112.712.5(2.312.01.8(2.8(2.2|2.2| 2.3
Finance and insurance L9|L4 11|17 1.4]1.5|1.2]1.3|0.9]1.4| 1.4
Real estate .6[1.91.6]1.6/1.3|1.0|L.1|L3|LO|L2| L3
Professional and scientific service 2.412.212.613.313.212.3|2.9(2.2|2.812.9| 2.7
Business facilities and support 5.014.814.9(5.114.714.914.714.5[4.8]5.2] 4.9
Public administration and defence 1.915.8(4.0(2.812.4]12.512.312.3|2.4]12.6]2.9
Education 3.813.9(3.6(3.9]3.6[3.5[3.0[2.2]3.0[12.9]3.3
Human health and social work 2.213.114.213.8|3.6[4.6|4.7]5.1|4.714.9|4.2
Arts, sports and recreation 2.012.012.111.6[1.9(2.012.0[1.9|1.4]|1.6| 1.8
Other personal services 2.312.712.313.112.8[2.512.5[2.7(2.0]|2.4]| 2.5
Activities of households as employers [ 0.2]0.3{0.3{0.4]0.310.1]10.1]0.210.1]0.1]0.2
Activities of extraterritorial organizations | 0.0{0.0{0.0{0.0]0.0]0.0]0.0]0.0]0.0]0.01 0.0
Industry information missing 24.2|27.7|28. 2|26. 6]30. 0|33. 4]34. 3|35. 7|36. 1]32. 2| 31. 4
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Data: Statistics Korea, Economically Active Population Survey, 2009-2018.
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(Table A2) Distribution of Vacancies by Industry

(Unit: %)
Industry 2009/2010{2011|2012|2013|2014 |2015|2016{2017 | 2018 | Mean

Agriculture, forestry and fishing - - - - - - - - - -
Mining 0.1/0.170.1/0.1{0.1/0.1]0.1{0.1]0.1]0.10.1
Manufacturing 21.4/21.3(20.0]19.1|18. 3{18.7|16. 6|16. 3| 15.8{16. 6| 18. 1
Electricity, gas and steam 0.110.1{0.1]0.1/0.1(0.1({0.1/0.1]0.1]0.1]0.1
Water supply, sewage and waste. 0.410.310.310.310.410.310.310.310.4{0.4|0.4
Construction 10. 8112.4(17.2{17. 2|17.6|17.9{19. 1| 20. 2|24. 3| 21. 4| 18.5
Wholesale and retail trade 12.3|11.6{10.6{10.9|11. 2|11.1|11. 2{10.6/10. 2|11. 1| 11. 0
Transportation and storage 4.713.913.613.413.0(3.4(40]3.8]3.8[40]3.7
Accommodation and food 14.4111.1{10.6{11.4]12.1|13.9{13. 3|14. 1|13.1|13. 0| 12. 7
Information and communication 2.212.512.6(2.512.012.2|2.112.0|1.8[19] 2.1
Finance and insurance L1|L4]L5]1L5[L0[0.9]1.0|0.8]0.7|0.6]1.0
Real estate 20| L6|1.6(12|1.3|1.4|1.4]1L5|L4|L7] 15
Professional and scientific service 4.314.9(14.8(13.913.7(13.5(3.7]3.2(3.2(3.2] 3.8
Business facilities and support 6.917.9]17.4183(9.0(82(8.884|7.2]7.0]8.0
Public administration and defence 3.413.712.313.012.1|15(1.6/1.5]1.4]1.5] 2.1
Education 4.4105.215.415.2)16.4(5.1(5.1|47]45]4.6]5.1
Human health and social work 6.67.2]7.1|7.1/6.4(58(6.0[6.7/6.9[7.6]|6.7
Arts, sports and recreation L3|L1| L4 L3|L7|L8|L6|1L7]L7|L9] 16
Other personal services 3.813.713.513.413.5[4.3/4.0(4.2/3.6[3.3]3.7

Activities of households as employers - - - - - - - - - -

Activities of extraterritorial organizations| - - - - - - - - - -
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Note: Vacancies are defined as the sum of vacant jobs and hires in the Labor Force Survey at
Establishments.
Data: Ministry of Employment and Labor, Labor Force Survey at Establishments, 2009-2018.
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The Industry-Level Mismatch Unemployment

in Korea*

Jiwoon Kim™*

Abstract

This study quantifies the contribution of the industry-level mismatch
unemployment to the increase in the unemployment rate during 2013-2018
(0.75%p) by using Sahin et al. (2014)’s methodology. Industry-level
mismatch unemployment refers to the unemployment that occurs when job
seekers’ movements across industries are hampered by labor market frictions
such as wage rigidity, lack of information, skill mismatch, etc. According to
the analysis, industry-level mismatch accounts for 23.6% of the observed
increase in the unemployment rate during 2013-2018.
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