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_g_J4-7]- = E IIH 1:]—7]14'& }\(E}\]—/H_,] o‘:/l]-O] 7}-‘61— E 9)\’[;]—

HI

AFAS] HARIES F-Tl 2@k (Cobb-Douglas) Fe)E 7Pgstar AAKsH
= A9 ARIAO] EQ A4 (Total Factor Productivity, TFP)
AAFEQ] Q@ (s, R S)oF AlA7E 2R 71sAl0] =t
SRAIRE o5 e Gl BAHAASH(OLS) S o83t 34L& Al wshe
A%, PR WG aA, TRDR QI3H 240] oyt s =
ok Bop FARCRE sl B ARRASe] g0l HerE HAystn o
o R g SRy, AdAs A EE SATE AR
olat BEA|A | that 2o R Olley and Pakes(1996), Levinsohn and
Petrin(2003)-& t2]|¥2(proxy variable)S E3) 2%o] Ho|RA|S 325}

V. ZIMAZ0| Aol ojF Fgt - 77



1A} 3}t OP(Olley and Pakes)= EAPHI, :Lﬂ_T’_ LP(Levinsohn and
Petrin)= Z7(&1], Agn], d&Ev] SHE dgd 3a31ick op
o 79 71900 FAP} HHsA WASA) o ﬁ°7+ ot T
W09 A e el £ $AS WA - ek
= olo] ojgt metew ARy, M dm 2gelo] OPE
LSS A9 S GAHSl Holelyel BAS Mets sioich
S OPo] HHHE LS Ex9] ZAH|E-(adjustment cost) O 2 Q13 =4 3HA

oA #7149 EAEE WANZ oiR)7 ZAfRit,

1) Levinsohn and Petrin(2003)2] W=

L

LP(Levinsohn and Petrin) @] AYAlEH =48
24 Ao etel st Sisl hot e Felel AESE Ayt
=2 i,

Yir = Bo T Bilie + Bikip + By + wi + 1y A (D)
yas ARG o] 2O 3 g 1, og(eERY, k= log
HEEQD), m, = logIRE], A2, Azv] 5 B0 2 ofulgick
o AR EQLAYTIR), 5,3 ARG 0TS ekl
w3, 7)9iAle] Z0 RS theo] Ak 2o ARELT A,
my = hy (ki wy,) A (@)
Levinsohn and Petrin(2003)o)| 4= 7MY =887t w0l diste] @
Z7}3<~(monotonically increasing function)Q-& H R, wala] o] 493+

23 E eyt 778 Adk=(inverse function)E& &% 4= Qi)

wy = [y (kitvmit) A (3)
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ﬂ&ﬂi FASPAA e 4 39 FTRE ] dhdste]

ﬂO + ﬂl it + ﬁkkzt + 6mmit +ft (kzt7wzt)+nzt /—\—} (4)
A @RRE e 4 G)gh 2 AT 4 O 2o uiYYrE
&5 £ Q3 ke A GOREEH =& £ 9tk

i — Elyylkymy) = 8L — Elyylkymg]) +ny A1 (5)

Qsit ﬂk‘klf + ﬂmmzf + ft <kn‘am ) 6Ak1f + /87”m”‘ + Wiy /-\—} (6)

o g TR, )7F tha A (DI =2 AR(1) processE T
thal 7HgsiaL,

Wy = pwiy 1t & A1 (7)

= FEl¢|kk_m_,1_4] A (8)

Levinsohn and Petrin(2003)of|Al= 9] A2 dlo|ElE o]t OLS

olgRk WS FHT LPE olgt #4 AIE vl S

010



[O2 V-1] direts =8 2 oAl

Base case parameter estimates for four industries
(bootstrapped standard errors in parentheses)

Industry (ISIC code)
Input 311 381 321 331

Unskilled labour
0-139 0-172 0-130 0-193
(0-010) (0-033) (0-024) (0-034)
Skilled labour

0-051 0-188 0-155 0-133
(0-009) (0-025) (0-026) (0-030)
Electricity
0-085 0-081 0-005 0-047
(0-007) (0-015) (0-019) (0-021)
Fuels
0-023 0-020 0-038 0-021
(0-004) (0-011) (0-010) (0-014)
Materials
0-500 0-420 0-500 0-550
(0-078) (0-091) (0-118) (0-086)
Capital

0-240 0-290 0-180 0-190
(0-053) (0-094) (0-095) (0-090)

Returns to scale

1-037 1-172 1-007 1-133
(0-059) (0-075) (0-113) (0-157)
No. obs. 6115 1394 1129 1032

XtZ: Levinsohn and Petrin(2003), p. 333, Table 4.2 QI

(18] V-11-& YA = (materials) ¢ =71 E<Q](intermediate input) T
2 (proxy variblo) % O}g31o] AAHAE 2e AT, 7} AAHES)
0] digt Al g HojFal vk e [OF NV-219) s|AETH
< 3118 4k}(Food Produc)e] AilpleE OLSE olg3f 43k Aot
LPE o-gsf 3t Aol Al Aol Bootstrapg- ol-gsto] Akt A} gk
Bors— Brpr& Bolzet. 24 Ave] fam AEARES OlsolHs T
FHele BAHOR foji Aol WAlske Aow Ueten], iR
(materials) 2 A2 (electrictiy)o]] ot A4 3 OLSO||A] ©] A =A==
Ao pelylth, £ OLSE 0|83 374 Ak S (skiled labour)
o ot A gEe Pk o 2] 3ok AR ek

80 - ZXZ0| 7|HtEHl DIXls St BAM L UXI2| Lol Bl




[O8 IV-2] ditete =8 21} oAl

Histogram of differences between Histogram of differences between
OLS and LP for unskilled labour OLS and LP for skilled labour
100 e 100
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Difference Difference
Histogram of differences between Histogram of differences between
OLS and LP for electricity OLS and LP for fuels
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Histogram of differences berween Histogram of differences between
OLS and LP for capital OLS and LP for materials
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FIGURE 2
Differences between OLS and LP estimates
AI2: Levinsohn and Petrin(2003), p. 334, Figure 2.5 218
(18] V-312 glo]gjitol|A 00] ofd 457(] (observation)2] H]ZLE Ho]
Z=11 9Jtk. Olley-Pakes(OP) HIFHHZo|| A= ExHS(investment) S ?r‘/'ﬁ o H

o] ZAIE siidstr] izt Wﬂ@?—(PfOXY variable) 2 ANGSH=T|, AFYER
56~65%= FEAPHS=Q] Zlo] 028 ZAZX|(missing value)S ZH| E= EXA|
o] gol=Et) HhH YR FEH](materials)= ZZ2]2] v]&©o] 0.1~0.3% 53
0% EquiE qes BERS nud BN B RIS BEY

W= U
G o= o] EAfR




[T22 IV-3] ti2|Hs2 AR JhsS HeSel #EX| X10|

TABLE 2
Per cent of non-zero observations
Industry (ISIC) Investment Fuels Materials Electricity
Food products (311) 42.7 78-0 99.8 88-3
Metals (381) 44-8 63-1 99.9 96-5
Textiles (321) 41.2 51-2 99.9 97-0
Wood products (331) 359 59.3 99.7 93.8

XtZ: Levinsohn and Petrin(2003), p. 325, Table 2.2 QI

(29 WAE P2 o] ga 799t OPS o] gsle] AAIE 24e 2
ko] 2ol — ()5 Bootstrapping: E8] HojFal gl OPe] A9
v E(unskilled labour) Al4=2} A} (capital) A4~ IPETE IR4A2A, 9

A (materials) o] gk A4 ehEAEHE Aol e BT 4 ek

[TZ V-4] OP2} LPo| Jitete FFO| X}0|

Histogram of differences between Histogram of differences between
OP and LP for unskilled labour OP and LP for skilled labour
60 .
50 60 .
= 40 =
§ 30 § 40
20 20
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(] 0
-0 —0 05 0-05 0-10 -0-10 -0-05 4 0-10
lefersnce Difference
Histogram of differences between Histogram of differences between
OF and LP for electricity OP and LP for fuels
100 - 1o
= 80 = 80
g o0 2 60
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20 20
0 - 0 . =
-0-10 -0-05 0-0 0-05 0-10 -0-10 -0-05 0-0 005 0-10
Difference Difference
Histogram of differences between Histogram of differences between
OP and LP for capital OP and LP for materials
12
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! il h I
0 -III i .E:n-_! - e g lf LU | ill;i i i
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lefcrence leferenca
FIGURE 3
Differences between OP and LP estimates

XkZ: Levinsohn and Petrin(2003), p. 336, Figure 3.2 218
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Uz [O7 N-Slojlks LPE] o] 83t Al 4= @ OLS @ 14
AiHfixed effects)S 123t B @) EFHS(HRY lag FHe =FHESLE
S o83t Y @ LPE o&sty FAPHSTE BEEE i B8
fﬂ{— 78l 7HA -} Blarsto] EO%D} Aifo] w2 OPE ARg-S}
L 7Aoo 23 zlo] By BEE= Ao(>07HS BEOFZ o]8a)
of LPE ol&ste A9 4 A% %kﬂlr TARCE Aok AR7HEE 7|
Z15HA] Fohe Aor YEith & FARSTE BSEe Aeols oret
P 7B o2 tforzel upHEo 2 k23t 4= 9l S olu|dlt},

==

(T2 V-5] LPSt EF AMas 2% Zblo| A &3 2t bl

TABLE 6
Comparisons across estimators P-value for Hy: 1 = B2
Industry (ISIC code)

Comparison 311 381 321 331
Levinsohn—Petrin vs.

OLS =0-01 0-20 0-58 0-21

Fixed effects =0-01 <=0-01 <0-01 =0-01

Instrumental variables =0-01 0-22 0-09 <=0-01

Olley—Pakes <0-01 0-54 0-20 0-89

Levinsohn—Petrin (; > 0 only) =0-01 0-02 0-27 0-93
Olley—Pakes vs.

OLS <=0-01 0-04 0-19 0-46

Fixed effects <=0-01 <=0-01 <=0-01 <=0-01

Instrumental variables =0-01 =0-01 =0-01 =0-01

Levinsohn—Petrin (i > O only) 0-56 0-47 0-85 0-55
Fixed effects vs.

OLS <=0-01 =0-01 <=0-01 =0-01

Instrumental variables =0-01 =0-01 <0-01 =0-01
No. obs. 6115 1394 1129 1032
Notre: The cells in the table contain the P-value for a standard Wald test for
“no differences between the (vector of) parameter estimates for estimators
1 and 2. <0-01 indicates a P-value that is less than 0-01.

Xt=: Levinsohn and Petrin(2003), p. 337, Table 6.2 QI
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2] iy HAYT ol Ak, o, 8o )

q
= 1__ ‘_l
2 G GBEARI AR oIRt AR Uitk BAHOR

Ade P2 A=Y ARte] A el A4He FFe iRl o=
HEUARE G AFolde FARCR FoRt FAA ] H5H

(

= %
T A R
S FHAF ol el FA e E Ao Uehgrh

o AT AR 2EA Foll HAUF 120} wgte] dFEAY
U HAUYTER BPlsich ol FAUT 2 A AHuTE

DEAE BE Y 9F 450 LERASE PHAH0R UF QY
S W) fRolth. HAEE] QO QI 7 ARIAVE GREE s
HEg Uehhs AERA oloh 2 AXNUTUET & ohE AERA
AR HAdF ] F9IeTHmedian wage) WL o] §3l|E Bk,

(E VDS 2011~20164] AR AR S, g HAY
DAREL HOFL, (1Y V-6 AW 2011-201639] HHUITAE
wiale molct,

04.4 09,[“

(# V-1) zMzg & 18 A2E INUSSTE

= 2011 | 201214 | 2013 | 20144 | 20154 | 2016k
AR ZHUS(R) 4320 4580| 4860| 5210 5580| 6030
QIAE(%) 5.10 6.00 6.10 7.20 7.10 8.10

18 72E ZXAZITE%)
501 ojot 3611| 3287| 3236 3098| 3067| 3333
521 0[A~10Q1 Ojgt 2479| ©2500| 2146| 2344| 1905| 2402
1021 04~302! o2t 19421 1854| 17.79| 2111| 1908| 2330
3021 0A~100Q! ojzt 1277 1440| 1512| 1528| 1461| 2010
100¢! 0A~300Q1 Oj2t 980| 1366 7.60 7.99 780| 1091
30091 0JA 409 2.99 1.99 337 2.95 424

= g - 85812018) p. 9 (# )2 2&
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[O2 V-6] ZIMdE A EEE ZNUSTLE

40%
35%
m2011 m 2012 m 2013
30%
m 2014 m 2015 m 2016
25%
20%
15%
10%
o I“I Il |||| I“I
o5 I Kl ul
#b\‘y; o \Qﬁa\" \‘\‘9‘ (9 &09 %00.%\ lb& g‘@ @’ ,:@h\ 1..1-} &(9' 'z,\@ o\\‘g' R\g"
v ,%&q,"& \o-uh -°>r & 4\*-&‘@»&%
> '@“‘}‘i\“—]\*ﬁ\. " $¢‘> w;ﬁ‘*ﬁ‘ﬁ-ﬁaﬁﬁex\%yﬁ \3 i< nhﬁs& ? \3}‘1 ﬁ;‘\@_ﬁi}
i P > B
o+ &> o a¥

ATe] o ATE okl (E V2 MR Aol At
gofl X REE 2014-20161 EE o} 83 ATHE Molzrh Hxjel
I %‘%%—i% T-mbg ARl raes b E?:XPPJ

LB TAR AERANA AL S BE Aom
Uiehdeh W 1§ T AAAFITEC] BE A0S BE AU
e g FEIE A QA A AT o] ML FaAE
A Qs AoR 2AHUT, olf 2 8ol A RAH mTks
ApgLEAT QARGRER AN o 27 hebge,

2

(& V-2) ZNUF Qo] LZat 180l 0lxl= FEH2014~20161)

X - 78 Fay
e USY AMUZAEE | omems | EE T
== Ooooo

|_
o 0

x| 22Xt 0.0030"**| (0.0005)| 0.0056™*| (0.0011)| 84,236

ZHQ| 10|t
OOT'__L;;;%O AgaRXL | 00019"*| (0,0005)| 00036™*| (00010)| 83489

AN LS LZ2X} —-0.0035* | (0.0020) 0.0095| (0.0060)| 11,680




(# IV-2)°| A%

k=3 H
2= oz HNAIHE %@555; = 4
AN 22Xt 0.0006™* | (0.0002) | —=0.0140** | (0.0003)| 84,330
g5k MNIA2Xt 0.0040** | (0.0002) | —=0.0070*** | (0.0005)| 83,490
AN Y22} -0.0015| (0.0014)| —0.0430** | (0.0042) 11,721
F1.() 2t Rls BEEQXL
2. EAX QolMe cheap 2o ¥ 1%, ** 5%, * 10%

T2 2AY - S

o)
rlon

2018), p. 12, (H 2)E 2I&

Thero 2 (3 V-3)2 LPo} OLSE of§sfo] Al Ahildrg 743 2
IS v AEfste] Rty FoaMdT o BARIS A Tl AR
o

o

Hop g ARRE S, AR E BagEaL Sle A ERIE 4 At

(2 V-3) Mz g3E i =8 2t

AEE H 38 HRNZ HRIHIZ XSAL - EdYad
(10) (11) (13) (26) (30)
LP OLS LP OLS LP OLS LP OLS

=& | 0.2027% | 0,273 | 0.427*** | 0.468™** | 0.376™* | 0.533*"* | 0.260** | 0.428"**
(8) (0.011)] (0.007)| (0.014)| (0.009)| (0.012)| (0.008)| (0.010)| (0.006)

1] | 0.085™* | 0.116™* | 0.084** | 0.060*** | 0.051*** | 0.051™** | 0.073"** | 0.081***
Br) (0.005)| (0.004)| (0.026)| (0.003)| (0.003)| (0.004)| (0.005)| (0.004)

THEH| | 0,527 | 0.612%** | 0,438 | 0.433"*| 0.303"** | 0.436™* | 0.252**| 0.487***
Bn2) (0.089)| (0.003)| (0.006)| (0.003)| (0.093)| (0.004)| (0.108)| (0.003)

KE2 ] 0.149% | 0.049"** | 0.119"** | 0.058™* | 0.169*** | 0.059*** | 0.327*** | 0.059"**
(B,) (0.057)| (0.003)| (0.030)| (0.004)| (0.047)| (0.004)| (0.065)| (0.004)

| 12584| 10567 | 10052| 8204| 10304| 8443| 12644| 10594

HH
b/

=)

() et #Xl= BEQR}
2. SAM RolM2 Chgm 2o 7 1%, 5% * 10%
P

Az 47 - 84312018), p. 14, (H 4HE 0l

_

RO (& ) AT ol 7199) AT A 710
= S Hojzrh mye| Rt HAedF
I gl F7h2 gaelakemt 719l 9, Ao,

86  Z[XYUZ0| 7|HEHl DIXl= Bt BAM L UXR2| Lol Bl



W1 W, /19 TAERS BAGK) aisl 230 2k 32

W 9FE AAUTYTE AT BAROR ST F2 goB
U QHFOR QR AAUTIUE 4L
29102 2l Aow 20| YTk Shu A T
Ak gho] volu AR Lt 7w ARAIS] %
21 S v)AE O FHEUL,

A7k
AAFIFEE 1 74

Jo] AAMA o] HAZ] o

To

2= 719A1Y] SR E S

=

om, A

(B V-4) 2XUZ Q0| M| MEY AAME 21 AAL 720 OJ!
FH3H2011~2016:)
= AARN AgARY MAKY BTt
oixy z|xjolDciatE 0.02439*** 0.00028"* 0.00181%**
(0.00047) (0.00011) (0.00071)
) B} ~0.06688"** —-0.00162%** ~0.00065
8 IMUAIHSE ' ' '
=g 2N & 0.00101) (0.00025) (0.00073)
olmmsle 0.00542*** 0.09914*** 0.10286***
(0.00147) (0.00134) (0.00231)
o1 0.00229*** —0.00040*** —0.00431***
= (0.00040) (0.00010) (0.00134)
=zl 0.05628"** —0.00484*** —0.00967**
(0.00303) (0.00071) (0.00307)
7| AR - 0.98281*** —0.01543%*
- (0.00070) (0.00105)
FE N N %
R—squared 0.06 0.96 0.96
Obs 1,593 21,593 21,593
FA () O A= HEQR}
2 EAM olNe Clemt ZOh ¢ 1%, ** 5% * 10%
A= AR - 243K2018), p. 15, (& 5)E QI

(T8 V71 230 Al 4 A3 ks ol8sto] 2AUa3FE]
ARl APARAY WIBL] 950 AlFrkS #EElo]
SH7F Yehd=
sARCE Fouigt A At vEhd A
avl7h e o2 955 onigitt. Aas
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7t B7PIRIE

A AR, HAAEel AR BRI e w2l
TS e BRI, AFEAC] BT BPS A Fauee
AR BAPHIRET PRI AR 100), R AAATIT
BQRIFERE RSP 2AS BEIN] 2 AR ARIER,
A, 9 AS wefsle] AANA F9ck 3 2] mek Y, (99
HAF VY FAe] AAETE ek el 19 A ARATYFES
F712 BABMIT. 37t BAMGE A ol GHE FAs] 9l
25 AR Apele] 2717k AR YRi(age), FAE 1915 AEAECR
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o S8 BIIEXIE(%)
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%
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as S8 BIIEXIE(%)
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Abstract

The Effect of Minimum Wage on Firm’s Behavior

Hwanoong Lee and Kyungho Song

This study investigates the employment, labor costs, and productivity
effects of the minimum wage increases in South Korea between 2017 and
2019. Specifically, we examine how firms adjusted their labor costs including
employment, salary, and employee benefits following the minimum wage
increase. In addition, we analyze the impact of the minimum wage increase
on the firm's productivity and various empirical analyzes were conducted
whether the employment effects were heterogeneous based on the firms’
productivity, We find that if the minimum wage exposed rate increased
by 10pp due to the minimum wage increase, the employment growth
rate in those firms decreased by 1.9%. In addition, we explicitly consider
how much the extensive margin(firm's exit from the business) accounts
for the estimated employment effect. The employment adjustment through
the extensive margin was found to account for 22.32% of the total
employment adjustment, indicating that the explicit margin is also
important,

Next, we looked at changes in labor costs such as average wages

following the minimum wage increase. According to the findings, when
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the minimum wage exposed rate was increased by 10 percentage points,
the average wage in 2019 grew by 7% over 2017, The estimated result is
quantitatively similar when we use the labor cost including employee
benefits, However, there seems that the association between the wage
change and minimum wage effect existed even before the minimum wage
increase, the estimated results should be interpreted with caution,

Furthermore, we further investigate whether the employment effect of
the minimum wage was heterogeneous according to the increase rate by
extending the analysis period from 2012 to 2019. The result shows that
the effect of an increase in the minimum wage on employment was
statistically substantially different after the sharp increase(after 2018) and
before. Specifically, in many models, no significant relationship between
the minimum wage exposed rate and employment was observed before
2018, but after 2018, the increase in the minimum wage exposed rate is
reducing employment significantly in all models. This suggests that the
effect of the minimum wage increase rate on employment may have a
critical point or may have a non-linear relationship.

Finally, we conduct several empirical analyses on the effect of a
minimum wage on firms' productivity and whether the employment effect
is heterogeneous with the productivity of firms. We find that an increase
in the minimum wage had an overall positive effect on the productivity of
firms, but statistical significance was also found to disappear depending
on the model specifications. In contrast, the impact of the minimum wage
on employment was found to be quite varied depending on the firms'

productivity, and these results are robust in all models.
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