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CT

This paper estimates Korea's natural rate of unemployment using various estimation
methods such as pure time-series methods, reduced-form methods, and structural form
methods, with discussion about relative advantages and disadvantages of each estimation
method. This paper also provides the confidence interval of the estimated natural rate of
unemployment by the Monte Carlo integration method.

Though multivariate unobserved component model exhibits better performance in
many aspects than other estimation methods, awareness should be raised for a potential
misspecification problem of a multivariate unobserved component model. Considering
that each method has its own advantages and disadvantages, it is recommended to make
an inference on the natural rate of unemployment based on common results among
various methods.

Korea's natural rate of unemployment was estimated to be around 3.8~4.0% on
average in the period of 1979: 1~1987:1V, and to decline to 2.5~2.9% in the period of
1988: I ~1997:1V. During the Asian crisis, it is estimated to peak at near 4.8% and to
have been on a downward trend since then.
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Yol Fewo] e H7He AEsg WAIAE o o] 24
Felsha, 0|8 Moz W AAUYERS £F L AT Folo]
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L HANYEY T

AAXNAFES] JNES 1968 Al Friedman©] Z1v]| 7|8} 3] (American
Economics Association)ol| A 33k 7Folol A AA| = i

“The ‘natural rate of unemployment’, in other words, is the level

that would be ground out by the Warlasian system of general
equilibrium equations, provided there is imbedded in them the actual

structural characteristics of the labor and commodity markets,

including market imperfections, stochastic variability in demands and
supplies, the cost of gathering information about job vacancies and
labor availabilities, the costs of mobility and so on. (Friedman[1968],
p.8)” [Rogerson(1997)91 4 #4218
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olF AAEY EVMISE 71 BA Uig FaEA S} A=}
e =4S 53t E7MEES 7HESA7IA & A Y E(nonaccelerat-
ing inflation rate of unemployment; ©]3} NAIRU)o|2h= &7} 2] A&
UTEY) NAIRUE */FEV‘* zﬂEH/] A7) BEa34 BHE fde

N A

2]
JoES _%EH%}% ol XA eal Eﬂ’%%%% 7FEAE At
9e AEsn A0 Bed o9 YYAIAE 033 o] 43
+ Sk

7rt_7ft+8(ut t)+wt 2.1

AN re AZANELL, 28 7]
HYES, e A9
MR o B8
4AagEel A94Y 215

Fa Fobde EHSAL Yk S

01 7}g8taL,
TG =T (2.2)

o]Z 4] 2.1)ol thYE T3 & NAIRU 2 78 4= Ut

2) dlE £0°1, Rogerson(1997) AAXAES] 7ol dFsle 82 FAALE, F
71495, 432 Emormal unemployment), TAI/E] A E(steady state rate of
unemployment), X< 7Fs3t A AUE, G873 A YE (efficient rate of unemploy-
ment) 5°] FAHANA AMEE I oS XAl QU

3) Espinosa-Vega and Russell(1997)2> NAIRUZ}= 8917} Modigliani and Papademos

(1975)7} A 718+ NIRU(noninflationary rate of unemployment)ol| A fell3lH5-S B3]
I o]
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Aol Uty FREFS o]&3k Wi tixAl o2 72 HEAY]
5] 7] = &(structural vector auto-regression model; ©]3} +& VAREH)S
F UG B =FolAe VAIA o]& o] &3t AAAAE F44 ol
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o] AAAHGE al

#A35(2001), T2 (2003) Te T8

239 oy HAZRIAEE S 0] 83
a o] AFelA AAEHE %—é A= A
Holal gtk o3t zole 7| RE %
ot 239 Aol AZ =21 %XJWJ 1= A EHA] = )
A 7118E 750l Y olE ¢
Vool A zpA|3] ohFaia) s, 0471*1% olg ATY FAHZAT A
H‘ﬁﬂb EAAs AR gk

u];q AE AJAAAES v BH TAAAHY AANGE 4
Fol| A A3 zpo]7F drAETE FA4442003)S 1980: T ~2002: 1T )3+
o] EIIARE ol&ste] AALAES FAHA=, ARLdE 4
7} 1980t F8k~1997\d 7]7+e)] ﬂif%%ﬂlxi AAAGERT A
Yelhar gtk o]o Hlste] QFped - A4
717k E7IAEE o]&ste FAg A
1997Lﬂ-°4 712 el A AALFES &

ATt A A$5(2001)7F 1974: T ~2000: B

6}04 FAS AALLDES 1980dt]) FRE~1997d 7|7t B AA4
ES IA 38t ok

A 71E ATFENA AAEHE=
B oollet HEY ARAAE ME
A - JA2(2000) 7 F4273(2003)<]
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£ 433] vkdsie 9 A= @71HQ HES xggstal e v
A#H35(2001)2] AANHAE-L HE3Ksmooth) A|AIEZE YERY AAAA
E9 Fold A g BA] Yv EH5S Hola th

® /12 ATl AA4YE A2

]
]

i > b

o—]

HE

o], ﬁ §(2001)°ﬂ/‘1 AXHE AHE AE 1988~98d 7|7 &
o] FE frAskaL Atk o]FE(2001)0] A uiel 2o, o)A
4 109 5o AAAFERY A FAEHJTGE E7FE 9

e > o 2 in

a9

A
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m X do e rr
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i

f‘tﬂé‘_

ot

= w5 a%lo] gIQ o] 7|3t Ft EVVESEC] EobAok &
© gren Bk A QAsgen, A4E 4 ol A% 59
A=H N Al Hel A 7]H5(1988: T ~1989:111, 1992: T ~1993: I, 1996:
[ ~1998: )7} FHHA I3 =& FAlske Ao=2 Yehar 3l
t} 10)

o] Bl &= QFF9 - A A 21(2000)8] FH A TN = F8A T
7 BAR AAclEH FEEHA| g A5t HHEHL e
3(2001)%] A5 AT Fse Aol FetARE AT 37]7}
oA 713 o A(stationarity) S AR £ A7 2

A},

J

2,

A o
Il 22 NALWEE o $¢ NAUAE 2F

. UHUYEY ALY 54

T AAGTHE AUES AAIEE 54S o8k WolER

10) 2JH o] =27}t A A8t 50| A7) S (reference cycle)#H] 4A@A 7} AQE A
< Brkshe 7‘”5::15;L FAJDA disiME =7te] s th ﬁoﬂtﬂool%"ﬂ o}
2t FAF #3R] Jido] gapd 4 glom, 574]7401]"1 Fxshs AEE
Y FEe] ¥ ;«1 FAAsE Hhe % Feds Hﬁzﬂf“ & Sik ok, AAd Y
Fo] BAAFAY A5 2 A=F 220wk vtgshe Bpole 3T FA 9%
S HAE AERE FAHY AT FEo] AAHAEN TS FA ®3, ol w
Zt AYE AR AVee] 48 AT FETAE Ad Aow F5EH
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olF o]&ale] AALPES FA] Mol AHES] AALEH EAS
ATE a7t itk (29 1]0] AYGEY 2ol AAHY St & =
ol A= 1970~2003A 717ke] AEZAE A 4by FHAFE £U1A
55 o]&sttk adHolA & F Aol 19883 199835 55t
AAE 7T 47 FEs s eS¢ F Ak

oo &4 AAGER o]l AYPES B92E 2= HASAAG
(nonstationary time series)= 7F43la RS AASIEZ EAof oA A
dEo] BTE ZEA AAE Btk el AAE o2 E Elliot

)

et al.(1996)2] DF-GLS(Dickey-Fuller GLS)77 3} Kiwatkowski et al.(1992)
] KPSS(Kiwatkowski-Phillips-Schmidt-Shin) 713 & ©]8-3}ch. DF-GLS
A2 v A A 2] &7 Al (deterministic trend) S GLS(generalized least
squares) 2} AR WFH O 2 A A3 & ADF(augmented Dickey-Fuller)737g

O:

(28 1] HYE

(%)

————T—— 77—
1975 1980 1985 1990 1995 2000

11) g=re] AQE skl #h" AAA aQld digh =9v £473(2003)F A%
(2001) Soll AAE 0] Y], EAA2003)S AANLYEL] WEE 2T F e
A= ago=z 19873 1€l AFE FF =FA @& 5 =571FHY 714

3} 9g317] o F ) FeE AYFAAE 5 Al 3

'

)



= A&3sh= Ao=E ADFAA Y B2 HAA H(powen) S /AT H
7 W ok AlAlge] ©92S Ztethe A7) DF-GLS A%
o AME-E= A FF o2 KPSSAAAME AJAGo] Te&S 2zt
A Fethe BAH(stationarity) AF-7H0] AL&H T oY A5 el
Al AFTHES iHE’E’E?*‘E T ARES AHEstE g8 44 (confirmatory
analysis) S AF&StO 24 FE29 AZPAS Y 5 Utk

<G PAA B AR], AYEe] 99Es sete ATl
A ZFA SHtime trend)< SAA 23 Sz
10%°14 717 =< 499 7145 A @< A57F 247 vlszsiA 354

B 1> HYs0 tiet 2ol 48

A 3 AT e
DF-GLS KPSS
1 22,933 % 0.373*
2 -1.937* 0.373*
3 -1.687* 0.373*
4 -1.932% 0.373*
5 -1.870* 0.373*
6 -1.407 0.373*
7 1432 0.373*
8 -1.663* 0.373*
9 -1.674* 0.373*
10 -1.190 0.373*
11 -1.046 0.373*
12 -1.370 0.373*

LA

1% -2.583 0.739
5% -1.943 0.463
10% -1.615 0.347

F 1) 9 92 AR AL L DF-GLSAAR Y A9 AlAgo] &L 7}
Arolm, KPSSHA Y 9 AlAGe] d9TE 2R 9.
2) AREAHL AHA = fFgE 10%01]/\1, K 0] 500 A, FrEE
FroFE 1%NA 242 A7l 71248 S JER.
3) KPSSHA Y A% HAFA =] ARk 7‘0101] FEF AR G5

12) BgRAo] that 2AFAI3F =2 Maddala and Kim(1998)& 3x3}2}
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9k 298] A9 AADoleks AR KpssAA <3
oz B ERoE A Eol

BAAALoI L AT o] F BAL AlWSATHIY

HPZE = FAFE0] vi-% &3 smooth) AlAIEoleh= 7HE 3 ol
XN

(T8 FATN] AALYEE AHET

S —uy) P+ a(2%u]) ?] G4

A7)A A2 2} RS YR, & 349 wHEo fig ¥3
TVEAZA 1Y ol AZASFE L Te U HEg AAIEE e
Heg 54 ‘HEA S (smoothing parameter)’ & = Th [ 2]9
A=1,600% 7H83tell HPEEZ Fai3l AALHER AHE A
Also] itk FHHE AAAAES 1979~87A 713t B Ht 4.0%
oA 1988~97d 7|7 Bt Ht 28% 2 ST 1891 7] 717
S 48% A AFEstar o] HIHA shEbstal At 7 X)),

AAE AL AALFET AJLHEY A)|2ZA BFolA 3
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BAAANA TR A7IedHo] AAg Ade] FA7 2 F 3
of Jof thaf =gho APAT ToA T o=
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St} vlwste] Bz} ghoh HPEE] ofs)
2] A A Rl Al A A EolAE B
ur, 1992: 1 ~1993: 1 717+e] AAE o] A7|=3he]
ANME 00 77 ZHS 2EaL, 1996: 1 ~1998:I0 717+e] AE 740
7158e] oA dY g 2 AeE Yehdar ok

r4> r4>

ox m o i

A M A AHtrend component) 2}
k1 ZH(cyclical component)Z &g & FAHIQIAE AAAHER TH
Sttt ol & E0], APE Udl vs 22 S A0

W

w, =ult+us 3.1)
uthutT_l-i—vt (3.2)

uG =d(L)us_ | +e, (3.3)
AN e AYEL, e AYEE FARRS, = AYEY
SPRRS e, 49 o WA (white noise)olth. E& A}
A2FAK(lag operator) (L) (=¢+¢,L+d,L°+...+¢,LHT B =
LR

o

(stationarity condition)S TE3ctal 7St 9] EoME &
Fdriftyo] e Folryoz AAHE v A (nonstationary) FE FA
47 AAALEE AEET:

AddGEC] AFHA Fv Hyo|BE HIASAARY S H¢ o

L
wrEel 2 e ol g8 g, RES 37

Sl = 5.3 (state space
model) 0.2 33t & At dE|(Kalman filter) 7| H-E o] 83t H9-F4
H(maximum likelihood estimation method) 2.2 F7g3t}17) Abe]-g7Fe 3

16) BN®31S] % A4 AAD WEe] ool FARRe] M tehtv, ool o
) BIEE UG G HAFEN AT 008 o
o2 ¢33tk BN

= =
% 24 delas A 2530003)2 3

4
7H2 g3 ZAwrdee] tidk Bk 2AIS =9+ Hamilton(1994)¢]1} Harvey



o =3 (measurement equation) @} A o] ¥} A (transition equation)O
2 TAREY, 2PPAL B P5T WS AeEaot 24
o] S E?ﬂ?} Aol Ao A A5 BE7bs3g el Eﬂd
gejoltt. 4 3.1)~(3.3)22 74 EYs JHIHEF R A
B, (D14, L g,L 2 FIT B SRWAAT ol
o 42 gt o
uy
&84 w,=[1 1 01| «5 (35)
u
uy 10 0)f#a] [
(Holg2l) u$ | = l 0 &1 Po||uf—1|t+ | e (3.6)
. 0 1 0 Uiy 0

Ao Bl Wy, e, ZFoll FBBATE = 7HE0l T
Ao @ol ARREEH], ol 2& 7Pt AALFES FAT
A7 (27 3]0l AAIE ] ATHs).

FHETERZ S o8] AALYES FHs= 45 T AR

A AdE RS o]gsh= ZutdE o vls) AA #5713t RS
o]

o] &3l= ZwrE(Kalman smoother)ol] 23] FAE = AAAHES
E3he Ao] diFo|nR B =folAE ZAuhg gl o3t AAdAE
S AFEEIAY FAE AAAAES AALNLEY WHEol IA I
H R&ES Hola it

A g A B S ke e
¢y ¢

(1989)% Fx3}ek
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AALPE TS AdAM ARHA e S 28 A diF
T dHaaAd 7RkS A gtk 7 gt FEle] dYHASA
< g3 2ol 28T+ Ak

ar, =0 u,—u™)+w, (4.1)

4 @1oIN AALGES AP P RE0] Ak g <)
Ao AL AP AYEY BrR AR o8 Fax)

B9 45T - = P %S AAAYE £
H

PN
T L

FAGT= 7Pl 7k Fa le ol2id 7 e
=

of BPAZAE A7 FHT 5 gleks FAGel A7, b 1
AAYES FANE W bF del ASHT P PEe MRIA 2
P GG NBSAARF) BY£FA 5 FoFY PN 37
she] mHS T TS MBS AR ol

20) BH2FA 7Hks FA) G FoFY RP 2R E Elmeskov(1993)9] WS & F
otk o] HMHE, NAIRUZF old, d845S 71&A17)4 &% 29 E(non-
accelerating wage rate of unemployment; ©]3} NAWRU)= F733}7] {3l AM&-H T}
SHARE o] WS AAAA A EC] A&HE F 7ld ¥ geve M S AR
3t 93, FHE Ao HPRES FHEslo] PP AAEE vE7] i o
#e dHE AR FH HPBHE H&she A% 237t A 24 Gt & =
EoMe A &gttt o] Wl g B}k Mg =0 fF745(2001)0] A
28} - 25 2(2003)S F=x3)e}

it
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THH HASAARY 2 AJAAE F400 718 d] AR 9
= ot AdddEC] 85 TFeshAl Fte oA o8 BHAIH
o7 By I F e HIASUARF o] AeH glon, o
A HASAARE S GdRs BASAAEY A Hlg] AHET o
B} Bl 7k BAlE Wt ¢ o] A AJAYE FH M
Bol AR itk

Fo AAA] 2FA4H 2 F(model specification
Aol Jerm # =fdAe I AP AFelA

WA AAAY BEAHORE 15R & uASE 2S48

71 gt FEo thig BlESAIAREE S dya3 49 AYE

. ol & £}, Staiger et
ordon(1997), #4/3(2003) 52 tha} 22 2¥-S A
ar, =aL)ar, + B L u,—uD)+y(Dx ,+w, ‘2

u; =u, +v, 4.3)

21) o] ¥1ol] OECD FolAe BAAL HpHEle] B kol chils HlpZIAne
S ZHRE9 AAE F7IA 7= tPHS HPEE|(Hodrick-Prescott multivariate filter; ©]
S HPMVEE]) B9 AHES)E ST HPMVREIS BUAAD HPRE % o
N2 BBAGE Helss o 22el o] girks BHES 2w gonz B
wollMe oHRA otk o Wl gk Bth ZA|g A Richardson et al.
(2000)& F=3}e}

Gordon(1997)%} #4%3(2003)2 AZHo|AEY AHo] ofe} AZH ol AE 5
& olgato] WAzl ik RAE FAYOM, AT NE AT A
ol AlkEAS RolgeaH AZdAolAEe A o83 Wej2l3} 2 Ao}
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B 2L WESR, WBG & WAGLl 5o JBIAE E
[e) [

H
TRE AFY - AAH000)0] FAH

3) 20| #l

Apel and Jansson(1999)2 2] (4.2)~2] (44)E FAY 23| &
W (Okun's law)S 718t AAAQET AAGDPE FH3H4TE =
FA2HGDP)oll sl o 2 m¥S AAsirt.

=utyi te, (43)

vi—yT=¢(L)u ~uh)+¢, (4.6)

lo

A7 mEF ¢ 9 ¢ WAl 28 e wmdgs
% B E=RNE 7bee @ B

oM, o

rol‘

& ZH 4 3AA7E giokal 7Hg g
HEE FA0) o] &8 4= J=F A1F#3(2001), Apel and Jansson(1999)

A
o o] BHATA, AYEY] FEFA R oL, 27 HAHS X
}

Lt SAAM(simultaneity)2] 2|

71E T ATFE0] 3FHE YWET 7HsAo] de E3A
2= A T A A (simultaneity) A =

=& 4 (42)°] FRaad dEAe A

drH

(u,—uD)s TFA71 A=, A& ol e
] ] Oﬂz‘s}: H}FSo _/': 01%% 71o}&)k

o

=

sk
R

7)1
- A3 ] el o) A F §hS
g A 7he] A 14 (orthogonality)
oFy e 2S o] &35 T FAE AT
Gordon(1997)3} Zo] AA&E
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al.(1995), Staiger et al.(1997) < A4 wAE Fal7] Sl ™
T2 APESTHS ARSI

oyt HE st B =FodAe FAA(simultaneity) &2 Q1
FA S S-S WA ElaA U go] AYPEL] AlxpEeTe S
2o Ao sE AT

Ar, =al)om, B L) u,—ul )+ L)x ,+w, 47)

vi—yvi=¢(L)u, —ul)+¢, (4.8)

O} SE%H U asise

—

ZAA2(2000) AHES] FEFA A EFHdrif)S *
=

4 - Eig
AAS B oollet £/ AT do)R Y (random walk)ZHg S WETH
s}

ul=dA+ul [ +v, v,~N(,od?) (4.9)
dl‘=dl‘—l+$t, E[NN(O’ 625) (410)

gEFA4e £75Y AA7E Jel Ry
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ul =ul | +v, (4.11)

(LY u ,—u?l) =e, (4.12)
ol wla) FAxe A ALHo 2 Peihe B dehl 9
cmz FANY FEFAE e 2ol ERYL T Ynyo

2 AAsAh
yi=ptyl+e, (4.13)

AEEY c&alld 3 23S 2Ask=
AER 7Hgste Aol IRk ot HFAES wHE3s
“12)°14  ¢(2) =02 o] &) D(unit circle) Froll EAJsioF k. &
ARE ABZ00DANAE B(L) =1-1.3939L —0.0769L°E T35
$(2) =02 o] 77} 188, 072 UEpd] wat A 205 S5
717 Zatar ok B =iEdAe FARE AYE S8R A

= Jo

4 20E AR FoFo R FHARTL FPYE HEES

ta
oft
=
b
o
)
El
&

FSo ey} o] MaRe oz AT

w ~NO0, %), & ~NO0,0%), e ~NO,d%),

v tNN(O, 621;)/ 3 tNN(O, 625)

25) ololl Tl ek AHE A 67 F715) AALAEL 24T Laubach2001) S
SECE



SEFA Y wdgy FIFEY wd o ABAA 7 EAEHA

S cov(v, e ,)=0, cov(e,e)=0, cov(e, ¢)=0), FEF

Al A % ABABATE EA8HA B2 A cov(v ,, £ ,) =02

= Ao] ¥R S} =

Al cov(e ,, & ) T Wy BH2H wehd) The] 4
w T

HA cov(e;, w ) cov(¢,,

AN AL 739 215721 E(signal-to-noise ratio)©] 0°] oo %
5 yehd 35o] St &9 ‘pile-up’ TAE I
2531 T2 oS E91, Gordon(1997)2] 4% At
AddEo] NEA w1z (smooth) A|AIBole= AASte] w=AE
] A5 ,=0.28 AHATL W3] ot AR FFLAFE] AL

delo] HPEE 9 HEAFE dds=

2l A& AMdolth. Laubach(2001) A FEFA nzhate] xF
A DB F AR[ALGES FHSAS Y, &

o tiall FH3 T 00] ofd FAHAEY T T AHEF
24 Adde] AY4E Folaa stk & =wolX % Laubach
(2001)NM A HA ngEFe] HFLAME FHT &, o5 FAloA
= F8E s g Fose WHS

olge =& vigoE B =X AMEE 23S FEsiH v

7 B

B )

26) o]t pile-up EAl Wit FAHSL == Stock(1994)S F=3}E
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(AT Az, =aL)ax,+ AL w,—ul )
+H(Dx+w,

(@2 WAy, =D ul )+

(AEe] FEFA) wi =uito,

(B8 S (D)~ u]) =e

(FALS BEFA) yl=ptyl it

9o ®mFo ZAuHAT  Ao|wgAe Az 7z}

a(L)=a, (L)= B, (L) =7, (L) =1— ¢ L. §(L) = ¢& 7V3

2
u, 1 —¢ 0] ut 0 ¢ 0] Ar,y] [e,
Amy =[0 —B 0wy |+ a B o] uiy [F|w] (414
Yy 0 —¢ 1 yTt 0 ¢ 0 Xt &
(FoA 2]
u'y 0 10 07[#i v,
wul | =|0[+]|1 0 0f|a’s|+]|0 (4.15)
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a9 29 F42 PINE AR w0 KD AL

L. (D) A7} oAk Sha) B =FolM ALY A

G 248 A5 BAL frolgel Fuke Fu Ads g
2R AGEE A A BRAYES ol $3lgn FHAE A

2nEvw ==
AGDPE AHESIAT dZE ol dE2 iﬂlﬂgﬂ A2 9] 2 1AM
S AHgsRen, AEH el S MXE dHF T F WFE
= 71EATAAM AFEHAY AEH ol A ST ZAASH ol E9] Ao
FUETVESETD ASH A& Aol I ST B3 ¢
T35 E 55 LEsAth B =R 1975:11~2003: 11 713129¢]
ARz E Z71AES ARSI, 4 Wgse] B9E 7L 9l

A& Elliot et al.(1996)%] DF-GLS7ZA ¥} Kiwatkowski et al.(1992)2]
KPSSAAS o83t AT A FAL ] Aol FATS £33t
+ DF-GLSHA A @92 AF7HE o] fFo4F 10% A 712H=A] &
= 4 KPSSHA AN = A AFTHEol 10% FreFEolA 71745

Atk E7FAF9 4% GDP HEd olH ¢ AMAETIAT B el
7Hdo]l FAgS Ese= DF-GLSHA T KPSSHA o3 AR ==
ABE AUt

olelgt &l A AR} V& AFAHE Uet £ =iolAe

27) S GDP T EAIHE 2HAEIAAF B4l AHSH RIE FYte] meAw F
A5 $5 F7h A T B Wt 97t Btk BYAFA0A
AQBY wBREe Bl GFS WAL o S ¥R Jleshed, 98 24

o4 FEo] ke vFol A3 e u
HZo| X A BE o3 m= 4o 7} Fol

= W, FEA43} 7149 3

°o7 & GDP Y= eﬂo]ay_\:} AH| R 7(]:‘[: } PasZA ango Eiﬂ_ﬂ%

B7lol AYE 7o) BAE FHsh d 3 Ao g Qg Y9 7E
A= BY-IHE ol 8 AUFe) F4o] GDP CFAIEI ke nix }

B/ RAF o2 AMRH A Yok

A Gordon(1997)0) 1 F22/3(2003) ) A9} 7Fo]

28 dlo] g2 A}E(difference) TH

—~

Z

A AZH o) age 4 (level)é A E S FEAYT) ojuldt dFS BeA

£ AE RO} RIZH o) AE9 AV|AARS] AlFEe] A& o)A AHHolA

FFoz Wt 143 Hegsle] 2GH RS A9 * Trb_"% AHES By Ao}

A9 GABHE ALZ YeiEth A A 4143 - = (2003)% 2z3)e}.

29) oJe} HE= 1975 o]H Y AFEE o]§ 7HestANt EL% } AFE 19750 245
71%¥ o] & 7lEsith

30) Zt Wiro] @l A7 Adke A4S - 2FH(2003)0] FEEo] JoH, B =Ed

S el Aok serslel e s
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A GEFA WG] FFAE 5HT JOoE JHASHA] ¥aL
291 23 1) AAEY FEFA RT3 4,)9F T8

FEAH )7t A2 034, 0.0159] e 2HE F o2 e

o} o] A% o] WA Fejael wad HEOA 49 Fol v
& 27 49w ope} o]F AT Fay] 3 HYAA 2
o eHgHo|A k&g kel olFe] BAHAME 49 5, 247
03, 0012 1PN ¥ R QY R 2). 28 17} 2§ 29|
FAZARE Bt B ol2igt 7H o] oAEre] FAAFk] A o
G FA @3 Y& & F Ak

FAE AFY Fo9 Ar|e AA e dFE Fshe o=
Atk AAE WY 1% deS THFA Fejalol A (Tt 719)
E7MISES 027%p F5E Z0E YeiiH, ol 279 W3 Iy
2o A (Thr 719]) TS 2.95%p Fe B} Qe Ao R 35
ATk HE=L@2001)ol A e} 2ol B2 B o= sAul &S ALksHd

31) AUE FEFAY TF23K aU)OH gt 718 o] A AR ojudt P37
A& AHR 7] 5t o5 27t 0.2, 042 7S ﬁo%—g FA5te B
FEFAY RTLAL FoldFE FHE AALPES HES BH5e
o} wehd 49 AANLEC] g 7|EA T Hloﬂ AAAGEY] Fo)9) H]
o}ﬂl T2 o= FA2003)Y FHEHE AJE FEFH Y TFLAE 042 7}

g A 7108 7ol g Aoz FZH o] Hhell Mo fojidol 3

ARlEE ZA vt A G Ao Yepsth olo] g RS A s - =
54(2003) S F=x3}e)



sto| XiAUE 3
(# 2> CfHe HIZSQIXEY FFA0
2y 2y 2
parameter o, T4 (6,=0.3)
o -0.577 -0.577
(-6.573) (-6.684)
o -0.380 -0.381
(-4.132) (-4.250)
s 0.125 0.123
(1.490) (1.508)
B -0.282 -0.269
(-2.183) (-2.106)
o 0.718 0.706
(3.890) (3.843)
Yor 0.072 0.073
(3.510) (3.587)
m 0.016 0.016
(10.456) (15.616)
o3 1.676 1.651
(16.868) (19.301)
b, -0.784 -0.754
(-8.192) (-10.505)
-2.746 -2.952
(-3.490) (-5.508)
o, 7.946 7.935
(13.438) (13.559)
o, 0.198 0.221
(3.819) (5.813)
o 0.000 0.007
(0.015) (5.332)
o, 0.344 03
(7.999)
o, 0.015 0.01
(11.873)
3 ke -3
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g3 m=re] B AHE AR (1005 4T F 3s= Aotk

z
YA FF 5 WS FYAFE PO R5F 23 BAS
3

EAH02 §o8 UL VAL Aoz tehton, oux 714 3
FAE JhAo] 2uAETl plAE 9Pl £UEIN) Mste] o 2
Aoz ekt

32) 2L PHE ABT00NS) HET B, A AFsAz], FAL A 479
Aol Py Aol go} 8 ul o] Alzre] Aol wet EZsle Aot el
s,

3) FAH AAAd ] AB917] AANE FEd 7
AAYEANNE YEA e Aol), 2uEe) 2
A4 o) o}x AEHA ke B7) JI% B 4

o} @& @xol JEpA ok

P~
Qﬂ
rir
»
rlo
iy
)
)
i)
=2
o
0
2L



(%)

PT

P T

(%p)P T

1985 1990 1995 2000

1980



36 KDI BusRH3T / 2004. I

)

2z 5y

A=

o] obd NAIRUS] 7l o]

23]

Ao W

2]

) 22 s

% (deterministic equilibrium)©] ©}

&3

A, AdLdEC] LAZ F

A
z
%S|

D

€]

ot} B7I

¥ (stochastic equilibrium)©] 2}

g

7N

-
L

T 8l

& 7Fs S viAE

i w3}
9

3]

23]

A A

/REI

A e A}

‘el

PR 3718 5 7 7hs

S

o}

i
—_—
o

gt

VI A Bzt

A=

9]

iy

3

1

HHE 1979~87d 7]17F =<k

FFo A 1988 ~97d 7]7F Fot

W

Ak

2
=

Sl

T 2.9%=
H7A]

3

i

S
.

3.7%9] Hlad =

ol

3

2
=,

5

kS

&

Fo, 218k917] 713 F1t s%th =

5

)

ol

—
o



o1& 7] 713 S AHE A tiFEol 84 2l 93 A
olgh= A2 (2001)9F thul ==, 2| 89)7|7F F=7d A o] T2 W

32 oplsle] wEARY FAFEIE 9FS WAL AL A
S ek 2ol AUE WEL BEATL Ao] A grovt 4
ARG E] 4GS U Yor] AL o] FEshe FA
92 F5He AL Yk o)t Mg &5 AADEH I *

AT} frAFeE Kol

A AALNFES AARJE 7H] ZolQl AJE LS [ 5]
A AEE A28 Yo AUE o] Yol A7|gke]
AR AHE Aol FoAe o= Yeht
1989:I 7|7t M= ZA71edke] A-AME APE o] 9] s 2
= A97F #EEG39

S
%0,
o
=
o
oo
oo
!

FEEYL o|§F WL WF 119 JHUAS HAHOR Tels)
7 Wee] ZoF By vls) RYNYOFLRE ARFTHE FHE
23 gtk oH@ FEEYS ol§3 Yol HEHY 2 T

34) 1B/ A% AATEAE RPo| FFL AHEAS A7) 5ol 1998:
1~2003:00 713 o cPlesg DY~ Beje] Fokstel 249 A
FAHOR 5 %e ACR Uehgor) tulusst e FAARY ol
HUE 93 VA4 Bt R0 Ukt HulEsst BAN0E Fo5A @
ohL sl 189171 Ggol gkn AEAS St QAT s HBS4EY
o B¢ B e JUEIL RPo) TgH o) ] wRe] BAH Fxu
8 AAPES A8 olele] o ool BHS A=shA gk

35) 1980 4T FRHRE 2)89)7] oA 717 B S8 BAL] AEo] GAHA

2 sk A71ese] ARAHER wBAG] A0 A% H0lA) ¢
e Aol FFE F5EAT ol PFH7] AT Bk 4G 40|

0

i &2 |o



(5.1)
u}

A

tod A
—A,L?,
xE

} % VARE
of ZA|o] &

°

9

Lew' S iid NO,Q9 FE E

o] A )| 2k % A(identifying condition)S o]
(kx1)®EOIM, A(L)=1-A,L—A,L* ...

L

R

(Elt’EZt, ..

2= Q)t}36) FLZ VAR

AL)X ,=¢,
e,

4714 x,
o

)

2}713] A 28 (Structural Vector Auto-Regression model; ©]

38 KDI BusRHFT / 2004. I

[¢]

al

)

el

% Blanchard and Quah(1989)7}

ﬁo

74

1
T

U AollA] Ko} 244

1

T

149

o]

of o

B

gAH7} A4 22t

=
T

Z70 wef

oF

ERIE

o}, Blanchard and Quah(1989)

=

=
= =

o} o

N

Ho

_—c_l

i

k<]
pal
p

-

ot

K

87 %

(S

T A

1<

A

-5 3F~(impulse response function)
Adams and Coe(1989)2] FZAHA 2]

AdddEl 27T T L

Y AHGDP) ol



7k AAlRAA A7IHE AT dold AE e F
TZ VAREFS o ] A

Jo
o
Qo
£
_>,i
rO
>
2
(i
o
e
o
o
o
k]
by

+ Astley and Yates(1999) 5°] oy o=
z7A9 g3 daixe o] A7|Eth oF o], Astley and
Yates(1999)+= €714, JEd ol &, AL HAQE, AVt sEZ +
o
AR

AE 5 VAREE S AMESle] QAL ES 5438}
i ‘?’—“‘% 1 o3 4714o 2w g vt /s

VA
: cﬂ%— 59, k%_‘(zom)o AAGDPS} GDPUZ#|o]E]

1:}
W 1Z VAREH S —7—%3]- 31, Blanchard and Quah(1989)
AuEAS Rolsel EFFaATol 8] HEEE GDP

Lt 2o Y R FYYHY

B E=RodE VA this MBSAuds F3HES UE,
AATHSYHGDP), B7H] IPFE ool T2 VAREHS
ST WA Fobd VARZEL Do w.

A(L)rX =€,
Aut

AX,=|AlogY, (5.2)
Alog P,

A7 4= AYES, v,e ZaWEE 4EGDPE, pE 2aW
3E E7HATE JERE, ARAME A(L) =1-A\L— AL~
—A,L'"E Aol west e,=(e1peones) 2 iid N0,2Y
EEYE yE2va 7pg3ch



40 KDI BisRHF / 2004, I

JE()°] ™z D(diagonal matrix)©]

i

"

QS;
A71H 5 ~N0,5°H, s iz dolt. ol

7t

fiTe)
M-

=
of

|
N
;o,._

i

11

VAREES oS3 o] 2 VARE

my =

~rX, =A(L) _1Q_177t
C(L)77t

(5.3)

73-%- Blanchard and Quah(1989)*]

==

AJr

Ho

)

2ol

Nr

—_
fite)

N

Ho
o)

(5.4)

t

71
7 ot
7 3¢

|

C1 0 0
Coy Co 0
C31 C3 Cgs

=C(1)y =

*
t

X



D1t M2t 7 36—

) -
o] BA7|H o),

lox]
=

H] A AFA] A

R

1

A7 X%

3t
|
!

—

oy Ho T
‘.Wc._o:#emumu:iim.bwmoﬂmﬂ o ]
o Y o o ° o o T 9 T T TR E B M R
T Ela X0 X0 ]_/ﬂA \_Alﬁ jaze) ﬁl O_E \_.__.;Ao oge ﬂwo - KO A_mvo - Ny ,._lmo o0 T
X&‘_dlﬂArL‘NrL 7“‘% ﬁ_l XdEﬂW‘._ IEIErlo_E‘LIO#O\Iy!JAIIH._ﬁ_I
%%%%%% PuETak Trd DU g X gy S g W
o] vAJv —_ )
H ool B = ,w@u%mw T M wmwm@o%_tim%ﬂ%
w%g@ﬁﬂ%iAQ o T BN T BT G X
o ol o = o = ! . —~— K o~ oV o= _
M%kﬂ«aau#o_ﬂ.vmﬂ %%M%%%ﬂhwﬂ%wﬂ@%
Eoﬂ%iczeg%év} o R0 X YN P K
o= oy U»A HE#E C-_1_I__.A‘| XOL.X
AN AR = 2 = LS uaigo_a_elﬂ. X N eSO
IO O %i?ﬂgmmﬁhnt%ﬂﬂﬁ
b ¥ go I zﬂo_uﬂﬂﬁmiﬂawﬁr.}@@
%MUﬁwﬂL_LXWTwﬁdoﬁm aaagﬂm&aﬁemﬁmﬂﬂk%ﬂoﬁM_m%:_ima
op M X ULL _ ﬂmo fan — N < T
Tegm® St T %%ﬁ%ﬂﬁaVQNMWa%ﬂ
\NQE‘.@.O ,Ll,.mu,._ ”C‘#ﬂ.uklll OAEOMH‘UI;OﬂJIXO_iO_EﬁouE
T WAoo m ) E T o TS T R . e
iﬂiﬁﬂeuvalmw_ o X Ab ) SRR - s
ﬂio_ﬂﬂﬂ,ﬂo__ﬁﬁl,z_ﬁ RO T T e E Nk
SR S VR A R e
_cg:.1o_eo_aﬂ%%_xﬁ = o _A_.mEEgLHﬁowr_z_.o <
quALOWmOﬁOELPLp]—,_AI ,WJIﬂLzTﬂ o — o n_Al_,A
o o 1% of =t o A= 2N - L mo 2 B N W s
%Hm&%ﬂﬂmmﬂmﬁ% g H %E@m_x%ﬁm
ol =0 Mg X of %O o o Nd o o 2o oy ~ N N
%E_@o%ﬁ%ﬂeﬁéw m;?m%_oommmo_awg_@w
: R -2 X . 0Y J
@E_Eﬂm%&%_xe@ﬂqﬂowwvwmwﬁnGzlfombmuﬂ
]ﬂﬂdﬂﬂm_lllmr\ﬂl‘m\mw_ﬂiodﬂer‘m _iAAJ-o ELﬁTMH]ZA_/I'l
maﬁﬂ%zx%%ﬂ.ﬂ ol > L ) NEWﬂ%mo
3 o @uﬂﬂzrﬁo}ﬂ%WW_o?ﬂéE7mM€du.mommﬂﬂu1r
o;uxﬂﬂﬂ%qw%%_ﬁo%@%??%?%ﬁxw\_ﬂuéﬁﬂ
TR L_L%@@%Médim%
o o o H oo



42 KDl Bk / 2004. I

7, = Q &
SR
AX,=C(L) 0}
0

(5.5)

HI A AIE AFE9 YAk AHECZ VARE o] FAE 7] fl8)A]
= WTFE ol FHEBATE SASHA Gotol sty A EAA &
Ash= 74 VAREZo] o}zl VECM(vector error correction model)<
ol gafoF 37] mjEolth. ddE, 4dGDP, GDP H= ol te] &4
© BAE A7) Hsk Johansen HE HAS AlWste & 23
olF W Thol| FHEB/AE SASHA B ASE YE HFES

<H 3> Johansen 3&E AN (MYE, ZLISMM, GDP C|Zg0|E])

Cointegration ) )
Trace test Maximum eigenvalue test
rank
A3 5% 1% A4 5% 1%
SAF | QAR | GAA | FAZF | GAA | LAA
0 28.80 34.55 40.49 16.54 23.78 28.83
1 12.26 18.17 23.46 12.13 16.87 21.47
2 0.13 3.74 6.40 0.13 3.74 6.40

= Trace test= ‘Ho: rank=r’2 ‘H;: rank=3°]| )3l 7373}, Maximum eigenvalue test=
‘Ho: rank=r"% ‘H;: rank=r+1’ol o3} A&
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0o
498544 | GDPFRA | B715R4
Andrews/Quandt 29.115 36.189 26.923
supremum LM test (0.573) (0.188) (0.717)
Andrews/Ploberger 12.006 15.675 12.346
exponential LM test (0.489) (0.118) (0.442)
Andrews/Ploberger 22.587 28.209 23.979
average LM test (0.254) (0.0438) (0.174)
Fadte] MEAY FA4 1998: 10 1982: 11 1981: 11
(Quandt)
supremum LM test 5.608 6.861 13.545
(0.177) (0.102) (0.005)

291 A2 GDPFA A gt ¥FLM 7 (average Lagrange multiplier
tes) AT 7145 AR Ueht HA BYe Q897 = B8l
4219 A4t 74]—/?94 FEEE 2FY
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AAEY 2ol 4y FH A AEHI o, o]E0] 1998:

o} kS zka 1999: 1 ~2000: 1 7]7F =9

AL mEsEte] WA 2 (5.2)0] e 2o gujwse
W

D, = 1 fort=1998: 1T ~1998: IV

0 otherwise
_ 1 fort=1999: T ~2000: I 56
D, 0 otherwise (56)

ol & Eﬂﬂltﬂ 294 ATE 42 5,,6,2t W He: 6,=6,=0
2ko] 10. (p value: 0.00)Z ol 10%°
A 71%@01 Eﬂﬂl HEEo] frofst Aoz AU A o3 ¢
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[J8 7] X VARZEQ 5ZHISE4 (<

22(7] HA)

Accumulated Response of UR to shock 1 Accumulated Response of UR to shock 2 Accumulated Response of UR to shock 3
15 2
1.0 3
1
05 )
S S —
0.0. 0
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1 2
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Accumulated Response of GDP to shock 1 Accumulated Response of GDP to shock 2 Accumulated Response of GDP to shock 3
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Z g} 711:8: T AAAAdEo] AALAAET DHEH
A 7)1E %101]*1 T3 %01 ZAAGDP ] FA 9

M
e Acw JEnte bl ue 2
& AR,

rB <
4»
o2l
9
rr
ot
2,
N
N
X0,
tilo



1975 1980 1985 1990 1995 2000

(%p) PT PT PT PT PT P T

AN, a WJ\/\/\/\ AN A
VWVV\/\/V\/\]v A A YA N Ay A e

I I
975 198 1985 1990

1
T P e A, Te 47ede] A

| LA B B B R
995 2000

1
747} e,

tlo



50 KDI BisRHfF3T / 2004. I
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0.385
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0.605

0.730

0.769

0.781

BRI

=
7

0.511

0.433

0.357

0.254

0.167

0.148

0.142

GDPY]

0.104

0.127

0.151
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0.083
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0.289

0.203

0.141
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0.068

0.037

0.025

GDP

0.653
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and Kohn(1986)2] HEPIH(Delta method) = A+ AREEHI QOLf
Staiger et al.(1996)°A EHI7IE2 ZoATS Al 23 DElHo
7S T 95% AlEFto]l ARl AAMHFEY FS s HlEo
64~99% = Yel dEPEH] o3t AFgr3to] =g ThsAdo] A4
Helong B =% ]/\1“ Hamilton(1986)2] *3H-& A3t

FHETERG L] FAIGAA w7Ivie FEHE( 2 )2k FEHE S

Kl

3
of 2URFTEAFEE(g)ol TG ARt o] FARTEANFELS
FRE 239 AgTt AAGRT 0E 5 e BSAEES vgsA X
stnE AeiRia 380 w2 18 on EEAEE HEA £
St} Hamilton(1986)8] ZH7IEE AEWHE JHIFUHEY AN 4
H A9 FETEZRE 7P AT (7)E A E(randomly)
F2 5 49 A "JV] 7P AGE o83kl e E <k A
HE o] 2R E S e Hedl, T2 S5mE oldg 3

35 W&t /‘]?%H?Joi’ﬁ w71 pekch X n7h o) e E ok A
HE o] 271 F-FF4Kconditional covariance) 3§ B o]-&3te] T}
2ol uj7]e] Zejule ol thate] FE B A(filter uncertainty)t Al

1=
-84 A (parameter uncertainty)= ZH2} S48 4= o)

A7 Z= AAARE ol&3te] T ¥ EE YehdTh 7
THEE ol o8 FAHE AeiHE e ESHAS I ESAATH AT
A dog SA4dH.

Hamilton(1986)2] ®H ol whe} B =FolA AlE 1,00038] wHE 3
st G HASAAEYH I TG HASAAREF ] o5 2
AHEY 95% A=FES FAS A7 (29 919k [2F 10]9

AlEo] ok oo AJHA TS HASAAR G 9 AlFF
48] Fo] 1%pE thAT HIASAARYE I FA 2po| A efghon, 9
Se7IAH AHEY WHEo] F 7Rl AT BlASAAEF | H]
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= 3 TR Fo] HHE 1.0%pE FAHH | FHAT ] FIt
B3 Aol EAsta e Ao UERTh FIZ Laubach(2001)7} 7]
=9 ARE o8-8t I AT} FL L1%p W9l FEE Ho

2 S ST BRANE £99 AAADE $2E YA 5
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oF
:ILZ VARE%J 3¢ TATSET 76151":3 kst o
2 REXE P (Bootstrapping) oW EE|7FEE AEHo| o]& 7}t
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ABSTRACT

Economists have long been involved in various studies, theoretical and empirical,
on the economic gains from innovative activities and as their outcome, intellectual
properties. In Korea, however, research in this field has experienced rather slow
progress, partly due to the lack of data availability and the awareness of its importance.

This study attempts to measure the economic impact of patents on market value of
firms from a microeconomic point of view. Analyses are performed to examine the
ex-ante market valuation of patent acquisition activities by investigating the effect of
patent acquisitions on daily stock prices as well as on annual market values. The study
on the effect of a disclosure of granted patents on daily stock prices reveals that the
economic value of a firm's patent acquisition is fairly high. The study on listed firms
also reveals that a firm's patent registration stock has a positive and statistically
significant effect on its year-end market value.

Therefore, it can be concluded that the analysis performed in this study supports
the validity of Korea's current patent system. The result, however, does not guarantee
the optimality of current system. Studies on various aspects of intellectual property
should follow to shape the system into a socially optimal one.

Ahges, a2(d O ditEel XHH Lol JHME ZdHA 21

QM FEH M SIASHA oA HAFFokR QlAlEof o aBLt ?
2lLtzte| deol= 718 At=22l £F 52| 0|FZ 0 Zoke| AFIt Ik

olz{et ZMellstol 2 AT XX Lol thEY HEj2tn & 5 A=
‘537t fE|uEt dET7IFES AETRlol n|Fl Fdeke EMEUA AlE
stlen, JHseh o chtet Z4zol A ZHoll H2st| #15to] Atzdd Tof of
HEMo| T I 2A7|HS HASIACL HAN, S5F S SAlof i L
F7te| HhE 8 AMHATI|IHE Sl 24 23, 7ol S3F 50| JHKl=
A JtxF 43 =2 A2 metEACh SHSAIZE ATl 7ot F
It s E Fe A2 I en, o2et ut= Hl1H 23 J[7ho
MM RAIEE A2 LEHRCh £3F SAA S 47 |HE2 A7t o
AN2E EUZ 24 21 9A SF 50| FHH2Z T A&
ooty SYHel dge nlxle A2Z LIERC

= ATFolM "ozl 2AME2 fELE STt JiXls REME
X|Xlots 22 A = Ak J2{Lt 0|21 E AT ZI} Y SSH =2
Z|Hd g X X|st= A2 otHd, SM I}t ZHol o|xl= HaFEUE I
5517 2l ME F= 2ot dE 22 ZHEH 24 50| 2Ys| 0| R0 of

I




S3{o| Jtxlofl thet AlZel HIt 65

T

o 3

m13 Fol wheiA A

[e]
e
9
R
o o
T o or
—_ Hlﬁﬁ
— olﬂ
Lo,
N
N
ﬁ
ot
rlo
g
i
2,
o
2
=

al operty)iif\']«]
S pe oy Hne)

{1

[¢]

= 2Hi
ﬁ(patent)ﬂ Z3A ] HX= G gt 4
o= ke Holx FAATA=
1q_1)
zaﬁ:}?j 53519} 22 AZALe 7HAE AAstE ZYol 7HA|
848 F3lA7P Griliches(1990)9] Aolo] w2, &
71Fo] B X - 7|7 ZL T A 20 EHO}Oi ol
Qb ko]t ARG-ol 1A wiErH delE 6}92%% H
o|t}2) ESAIEY A& FA EAstaAt she HAS Ut
2
1

g2 dm 2 e Qb K
_V&

y

o

4
A% SRS foldfn, of F29) Y E—S— A5 =

2>
o,
Oty Ho 2
Elomr mZ oo X ooz ofr

He Aelstes d Aok 7&33?;%1}—‘;—% 71%%}73% X714,

3l AR Ags =R A HA o AHAFE S Ukt
FHstas =€ Aoln, o] AAYANM AHANAT dHE GFd
Bt Fo £33 $AZ e s Aot 7goly FAAE G4
7199 FAT 7Ex] - ZALHQ AEA G AFANA AgH Ye

1) Fejvetel s A7/EdFe] A4 o] Bl o] FofR HZe] Atel] sl
/‘1“ MEM2002)E FxS  UE Aol
) Y2 v Zth “A patent is a document, issued by an authorized governmental
agency, granting the right to exclude anyone else from the production or use of a specific
new device, apparatus, or process for a stated number of years.”



66 KDI BERIAZT / 2004. 11

FAol o] Fofsh= 22AQ 7HA] -2 28] AAste] o2 #
ARl thd YEtze s 28 v

MM AF AR EAR st fiE BAlTEEte] S A
Tohe A AAge] BHAME v FrEe Fgolzt & 5 Utk
dE =0, 71e] v AFAdAE Bastal lvhe AMdTe R
Bk 7]“4 F7ht ool A Yehd=A, ob™ F7hd ool =
< o7t A5 Aol 7] YEJIA, AHA ] dEolyt i
&l MAe 9F FAUA sh= F79 TASL BAgAEY E
£ FEATIE FAEC] o F itk

A A Fo] AAA Aol v FE¥I Bd

e
v}
o
ot
re
1
N
N
Mo
=

NXE E} okl Hlete] Hop @d FHE wWol FEe X HAH
o] =T} F7} 3L 7|9 AR 7He] BA B3I EAo|ch
i AFAAl o= Aste] A (EEAR) ATHALER
H I AAA 7HAE 2T oY, 5ot 22 FIALe A
o= AlgelA A7t o] FolA= A7t vl-¢ AgHA ol g o] gk W
HE d&a7]dde ool mEn wepy Adss Foto] 753
AR 7S AAsr] feiA 7 el AR Ao HEE A
oM Adee F4¢ 7HHe 28 O 7S FESE Aot
FAo 714 & 719 AT 71 79 B FEARte s
H F= 3 Juko 2 &

A=)

B

of, NAIH BESE A FAT o] A
Hall(2000)& &&2] A2AG3tel A 7199 Al
Eol tigt AAA 7} (present discounted value)E HFF 5=

o] w|A|gFA o SA| 3 (forward looking indicator) 23l st T
oA - 7R V}"ﬂ ek FAk= 3#01‘: BHHormE 7]‘?30] =

5
2 5 Ue FF 7IdF o] 55 EH‘} Sy
ARCE
37

M] - ‘”5}



S3{o| Jtxlofl theh AlZel HIt 67

o)

ARE B AR5 D77} Vg wigolt A B Ast 7

o

o e FEAsEel AU g A3 8
3 R TP AR Y Aotk 5= ol
R @ 2, 201 kSl A% 20d) F9 8
FE2RYH FoE SH1ES Ueilie, 1 548 gAF o g g
AE FX87] flste S3olas BAdTE A 1 &9 I
3l AFY ARk AAAME 71 FA4l9 Bas AlFete o Ut
2hA 530 e FAZFE 7199 AHANLT Aol e oHed
(proxy variable)Z A2 4 A& W O]'Ha}, *‘019} 7]%4 ny 7}
e dAaeol g AFe A
A HrHA]olgkal Hote & —?*‘1]7} %’j\% Aol
Y olfz B ATE A4

e
-5
]
:};{
o
O
2k
ha)

offt
¢
O:

O.

a

—\Eﬁ—l}_&ﬂllm_l

E571 7199) A7 AE Pl BAe] 2Pe nEglow],
F5e @ T Aueld BA HTE] skl AHIDTHevent
study)S DEAS] F 4 2471ES BRIk
TgoAE B4 ARAT T 98 FAAARE o §3te] S5

Sofl thgk FA7E 7199 Fohel AE 9L AoRORA S
o e F744 wre-e BAsRgT ARATE 54 Aol 7]
P9l 7ol VIAE JFL FYSHE PHORA, FHA AFAAE
A A9 B3 749 A ZAH 02 WD Aol
AR o) Foi A Bk, WebA AadTE
A2 AT 5 Qe HmE w1z 2
B RHAAE ol Fal AW SeHSe] Fobo 3
$E WFHOE BelF & g Wolrh
a8 S37h Ba1g0R ARl wE Witk WAE B
1Zho] 27 QAL 559 ASS Fal FAE AL Aol
199] R0l FAA - A Ao e & e Bk ol AR
TS FAAE BReld & gl PRtk mehd mAeAe
=8 ARAL, 77 D SA55A8E olgdt] FHE Hduoly
HgoE E37} 1999 A MAE GFE Btk 37199

N N

we re e
_E



68 KDI BURIAZT / 2004. 11

SF

s
=

e Rt A

=
=

ol A

al

KH

b, A A

5]

e

=0
==

o8 NAdAE BA23

1L
E

&Mt 219 AMBIHKIY DXl TF

E
=

#2457

-

&3t

A 7152 83

il
2|

o)
Hlo

|

T
Njo
olJ
.iﬁ

<0

AR

<7

o

==
o

o

!

i)
-

)

1989 d5-E 1994 3A712] 9] 7]

22|
|

file)
;OU
P

ol

E{l_

]
Fatk. o]

S

o
A

=

719 F 4770 719S ez 7+ 719

B Abgtel

S|
&

Ao} A ERE B

Sy

E
=

10¢71k2]

5
T

2 3093 o]

7|0z o

AL

FH)Eo] ¢F 6.05%0l

Ho

ﬁ
0
N
J-

o

el

B
i
H
el

.

]

Hhe} o], 913¢17)

L
R

a1(2002)011 4 10|

aHu, M

g% T 4 Wsh B

al
=

71949 A0

o 371

=2 Z
= =

of loixd 199733} 1998\ A

el
Hlo

—_

=

53

tol A1l d2d 7199

S

EECEZER

S AME 7148) 7o

ERERE

7A
Mo
ilin



S3{o| Jtxlofl theh AlZel Bt 69

73] AWE 5, oleld BHORYE £EE ANES Q0K

gt

L A79Y

ARIATE FEAE HlOlEE AHstel 5 Akl Z197HA 4 )
e 9Es AYg e Hrlets WS AA3L A o] e FH ot
= AABNAE, 3 AFAe] 71999 71X m|X= FgFo] FA7FA |
ZA W= A gk el AuAo s wr|ztd] 2dX BEE FA7)
Ag AR sl Aol 7= A T4 WAs aRE 54
3t7] 9 ARE AT 5 AUk

E3F50 3 A= gubgoz Aol Foddt ExapEe] QXA
sh= 719 /\1%‘7H°ﬂ SAAQ GFE viA L, mEb FA] AT

Ar1ge) 2
HolA B o .
dob 2o ARPES AT

FAF7H(Ho): 8155 e sA = F45] deiol I&FS VAl

_,d
r1r

0
HU
é,
oX, =
i
ui
=}

Au)

N

Ao 23, S5FHS5 tgk 37 FHEY dEo] AR
= WAE AeE =YuA E A4e, AFTHEES 714E
& I A BHAM= F71

FEFS PA= FARZ AN Y-S AT F U Aotk
=550 gig TAL Tl BlAE BRE Z487) gaAE
FAY AT FFMSERE A el ] BE Frage
3) 5819 24 52 SaUEe 3 AHEY T IADAN Frh5ol g0 o= 4
= AR B 3 UE FEAR AlEr Jel ) Seis Bea Ao thris)
FAE 7190 SHAS Ao B Aolth i) Het 2AAHNE A7 53

o] 7319] SIIAE ob] B840] Yot ek, Balo] AS oleld BAAHL
astel, Al A Solel A8 NS dele Ade g 4 Ak Het
A dTE EHASAL B B 249 29 2w gk

4) MacKinlay(1997)5 AT A AAQTT} o] Aol oW o2 F89 &
E7HE A Aweka ik



70 KDl BEREAZE / 2004, 11

Aoz Qlste ftd F7HHSLE EYdte Aol Basith ojm, Al
& ARte] Ao mE F7HHEE /g (normal return) o] 2Rl g €]
shal, TS 23 52 vgst 5835 Ui FAE ety
IS F=71e] Wl RS BG4 (abnormal return B2 Z239))
olgtar Aozttt o3k nIgYF e A HallMe UA A%
TS FA3H7] st A3 H 2 (normal performance model)e] A%
o] A wofof gt

ARo| M4g52), Ro| ARG, 223 B(R | X) o] A5
oujsitiy & uwf, 7|1F i, AL tol] oAl G242 (abnormal
retum)% ARZZ: R - ( W | X;)i %’]tﬂ— T E]'

B BAAE AASGed ke nxE Q9102 A|ASel TS
st olgfle} o] 124 AT EH(one factor market model)S A&
3t

Rz'f =y + /giR'm,t + €z
E(ez'l = 0) » var (622‘): 0—5%

SelA, Ry R, 2A7) 74 i9h A% TEEE QY 7] 9,
6 WAL b

21 (ol i3t 2ARTHES F | =20 A 27k}
o HIAYF] AR, = R, —a; — BiR, & T&33, AF/HEselA
Mol JTEEE B PR MR pae &

o
4a

>
2
1o
rJ

o A%, 4 MAAE] CAR, (1,1) S (1 1,) Aol o) M)
1=}
RS

o Foz geld & e, AR T wggele pE
= ofgiet o] Hojd F Uty

5) WS E AYE FAH0R A A9, B, 9 5 A g 24
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o= /W AR GaA AZS athx| $85x gouF H|A
5,:0401] thaked 7N AR} A ARASel theke] St B e
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& E2a A9e SR, ool tiakd 1 fEAE FAp =,
AzHos w28 AIEAL 0,9 0o, 5 Olls 2ol et
9 4 9o
T
01n = ——2— ~ N(0,1)
var (AR,)
CAR (t,,t
Ocanr,.t,) = (b ts) ~ N(0,1)
\/var (CAR (t,.t,))
2. B29 M3 9 2%

B AoMe SEANR FFE WA 719 F 19979 1€ 19
B 2001 1€ 30471X19] 4 11707l 2H E3]9 FHEd gt
FA7E o] FR AE B4 e R Aa vk Bo A=
NE ESHS T4 80Y AFH 219 AR F7HEE %ﬁokﬂ
AR HEE S
208 AR F 41970
AHEGT o]E F3
T8-S AFHELAL FATHON)

A G vIA=TIe AR 55 HvHY] fste] AREHTh
6) A7gel s Aol tidt ARE HA FARG U4 R £= lonz, ol
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58750 B F8 F FAE A9le 2 o AR E SSAS A7 2AE
202 Fols]2 ek
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B 1> 5535 sAY d79 28 B Hgd+UE E
B T8 HggrYE
44 H1g gl & Oar w2 NPl E Ocur
-20 0.00934 2.37413%* 0.00934 0.37078
-19 0.00098 0.24971 0.01033 0.40977
-18 -0.00226 -0.57313 0.00807 0.32027
-17 0.00597 1.51580 0.01404 0.55699
-16 0.00037 0.09485 0.01441 0.57181
-15 -0.00401 -1.01977 0.01040 0.41255
-14 0.00254 0.64461 0.01293 0.51322
-13 0.00370 0.93995 0.01663 0.66001
-12 0.00752 1.91156* 0.02416 0.95855
-11 0.00076 0.19406 0.02492 0.98886
-10 0.00119 0.30241 0.02611 1.03608
-9 0.00267 0.67890 0.02878 1.14211
-8 -0.00809 -2.05601** 0.02069 0.82102
-7 0.00236 0.59972 0.02305 0.91468
-6 -0.00397 -1.00788 0.01908 0.75727
-5 0.00149 0.37790 0.02057 0.81629
-4 -0.00141 -0.35888 0.01916 0.76024
-3 -0.00259 -0.65918 0.01656 0.65730
-2 0.00170 0.43070 0.01826 0.72456
-1 0.01347 3.42249%** 0.03173 1.25906
0 0.02544 6.46497*** 0.05717 2.26872%*
1 -0.00637 -1.61930 0.05080 2.01583%*
2 0.00036 0.09221 0.05116 2.03023**
3 -0.00467 -1.18562 0.04650 1.84507*
4 0.00075 0.19046 0.04725 1.87481*
5 0.00064 0.16233 0.04789 1.90017*
6 -0.00036 -0.09137 0.04753 1.88590*
7 -0.00098 -0.24808 0.04655 1.84715*
8 -0.00760 -1.93036* 0.03895 1.54568
9 -0.00015 -0.03683 0.03881 1.53993
10 0.00486 1.23577 0.04367 1.73292*
11 -0.00044 -0.11073 0.04324 1.71563*
12 -0.00706 -1.79315* 0.03618 1.43559
13 -0.00118 -0.29920 0.03500 1.38886
14 0.00337 0.85679 0.03837 1.52267
15 0.00701 1.78124* 0.04538 1.80085*
16 -0.00211 -0.53537 0.04328 1.71724*
17 0.00341 0.86695 0.04669 1.85264*
18 0.00420 1.06740 0.05089 2.01934%*
19 -0.00278 -0.70554 0.04811 1.90915*
20 0.00161 0.40920 0.04972 1.97306%*
T4 10% oA BAAHSE FAHEFHA).

o 5% FEAM FAHLE FANFEAA).
1% FEAA FARLE FAHEEHA).
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(28 1]

Smwae
N

[-20, -2] | [-20, 0] | [-20, 3] | [-20, 5] |[-20, 10] | [-20, 20]

0.01826 | 0.05717 | 0.04650 | 0.04789 | 0.04367 | 0.04972

0%k 0.72456 |2.26872%* | 1.84507* | 1.90017* | 1.73292* |1.97306**
F 0 10% FEAM FAHCR FOFHESHA).

5% FEANN SAHCE FAHFSHA).

w 1% FEolA FAHSE fAHIFEA).

i
2

HASEAZ ¢ BT Stk T4 209 o]HRH o
20, -219] 713k F WA rA WG ES FoletA &
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4 AAGNA e} 22150 S HAR 5 e Nad B
27 BA0) QoM FES WolTh E4713b0] QolAA €y, o
2 29159 AFS WA 4 A F2, ol B AT B4
folg0] 3243 oA ") weky APpds S89 A5
a A5 AHAe] Aol 719 A o] A - gr)HoT AA
2 & Qe BRE ol ARAT/EL BeAE TRl & gl
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L 7lE a7
e A% B39 7gle] AR ghe] WA thgow @
AT QFALEASL A8 A e Al Hse] AT
How o]—aroaw. P 8 ol Solel e 719 2Hs) Hol

agelE %7—-8}1, ot GRS g R
G A g ?xm 3} 2o Aol UE An

ofol] thgt A7} Tﬂ/\&]o]a} Bl ]‘:}
53519t #HE @%H"qa:ff‘ﬂ% o] GFel Folof & He 5
39l 2oy 523 AAdE HEEo| B4 E WS (random variable)
2 TRAGE Zolth ol 57 FBNsE ARHL AL 0%
sk g]lej 7]Q1gkt. AA, Pakes and Griliches(1980)14] A2 € vhe} 2
o], R&D #A& T3 BT AEE T E 9 1 34 Elo|H, 1
il o]elgt AEE st S3E AHEA Y oAF B A1H EolH,
ag]a TRl S AR 2o E ALt A Y ESHAS AR
2 gto]"of 3lo] BE ool EAGT =4, 5 53 WA=
NesAe) e e wEEHes $EL] Atk FelA Sl
A2 £l SO g we A48 RS A W o
Q) SR § e S AT Qof, SeEe
BAA 7M1 7y A 2 Yv]o|tk. kA £ 7)ol Efg &
59 Tl AA T olE 539 JHAE B R ‘)rE]rLHX] ek
E T Aotk o]yt Wetol N AA|stAES d4ls S5 $18he
st ES Qo Edje] s|uket thekst =49 (patent-based
R - AFESe] g 539 QE(citation) VI =2 7HEX]
£ o] =3 JR4(Trajtenberg[1990]), =784 A4(Pakes[1986],
Schankerman and Pakes[1986]), 53] 1§F2 7TE(E37 =¢8 =719
7§47, Putnam[1996]), Z12]aL F-8ke] 7|4 So] 1 ofo|th12)

12) 2t A9 5352 &(patent citation)dl] 3+ Burt AE3tE o] A ¥, 5
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<E 3 7|72 Sof & SN 2o Ao diet V|E A2

r

o g | A R
] L R&D* R&D * * EF]*
72} 21 | va & &b A | =3
Griliches(1981) vl | 1968 ~74 1.0-2.0 0.08~0.25
) 34 0.065
Ben-Zion(1984) vl | 1969~76
0.5) (0.055)
C lly et al. 7.0 4.4
onnolly et a e 1977
(1986) (0.8) (0.6)
C lly and 5.6 5.7
.onno y an EY 1977
Hirschey(1988) (0.6) 0.5)
C lly and 5.7 5.7
‘onno y an n= 1977
Hirschey(1990) 0.7) 0.5)
M d Klock H 0.82 0.38
egna and Kloc ]iﬁ 197790
(1993) (=AY 0.2) 0.2)
1.93
Blundell et al.(1999)| 9= |1972~82
(0.93)
Hirschey et al. 1.7 0.20 3.30
irschey et a m= | 1989~95
(2001) (0.5) (0.06) (0.65)
Bosworth and -
o 1996 | 0.772~1.42 6.13~6.71
Rogers(2001)
Toi t al. 3.525 -0.333
oivanen et a 9= | 1989~95
(2002) (0.093) (0.051)
Fox Al () 2 FA wFAEAk
Zb&: Hall(2000)914 18, 8 2 A9 & H5
<H 3-8 B3 A7H 19 BAE BAT 129 AT ATE
gk oks AlFsta Stk ofgfolMe BEE dF AFE0 ko
ers] AlauEs A
S35t 714e] AR7H 2he] WA UiE AEH BAA 7Y B

574400 BE ARE B BET 94 e FRolth mepd E AFANE
Ued S5 Ak S0 3 7P A4 S Fehe YRS 3744
o= AEE + Ut



AA7F Je ALE Yesth

o]o}= 2] Ben-Zion(1984)2 1969~761 3 2 937] 719S thdo
2 ATE TR A, AFEE JAE SS9 A 7199 A
el frelgk o] &35 7P ee W, 719 A 571 A=
gL vvlshA YERES Holal Atk Megna and Clock(1993)2 3
ARke] M Fado] 53] =& A0E AAHI e EANAS
AR TP FFE S Hrtetdth AT7NEFEAS} E571 7
Aol AAZERAl disiA fFog AWEsEA &S Hon,
Ben-Zion(1984)#= 28] BA7IHY] FHFALE o] 7199 A7HA|
o #9% (-9 BHE 7= AR Hilstal gtk

Connolly and Hirshey(1988)% Fortune 500t 7149 A%, 42 &
A 53] g @99 St suintay] BEY V|Q7HR] deEdE Tt
Aes Btk o]52 7|EF R 535 SAV ATl FEFs v
e AZE AAAH 53 58 2 (surprising)3h= A5 =3kE T}
I 7Hgskar ok

Bosworth et al.(2000)2 Tobin's QS ©]-&-3F A|A7}x] WA AS =
o] 719 HEAEE AHEate] F4% A3 AE 7YY aHEHRE F
A 5 Yehde AR 9F FEALE Abold] AAIE wilg- oFstAl v
Ehbe 9, 7 719 e 18 a T Welel S A FE S 1l {9
3t o HAE 7S AT

Toivanen et al.(2002) F=r2] AR E ARE-g £4
1 Ae 537 7199 AT 23]
1l v Qlok

-

_?l‘,ollr‘
[O o of

2 r
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B ATE 588 TR 4R 19 vAE 9T
Ha7) 98 BHS AP o} FAHOR g wol BEH

b 32

E B Avold AeE 2ARgY A5 Fue

A% 249 A 718 Fee e

2ol e 4 2,
Vi (Ait’ [(zt) =qy (Ait + 4G )0' ()

4 @AM vE QUL N1F0R @ 199 AFTRERTY A%t
okt A AR B, 4k 719 RIS BAIAEY, 3
W, Az, G 5, K 199 FIAHAN) AF ), g

Al 3 A A A AT, 8 ol B4 g

4e) A APEst SHA AT WPRE WFE A4 5 9
o olE THHE aaEe TAHL u}% o] 237} b5 sk

it = €Xp [mi +d, +Uz'/] 3)

2 3)lA m; = 74 719 EF permanent firm effect), d,= 719
SholAfe] AwbA Agas, Z2|i we NEE AAE wke(distur-
bance) &2 Q2 Z}HKerror term) .2 A 71FH} Al thale] ZPZ o7
BEH e Aoz MR

2 (2)0] tidle] el 28 HhA, ojglel e AWE AL 4
At

InV,=Ing,+0,In4;+ o;ln (1 + 'Yth/Azt)
=m; +d,+o;In4; + o;In (1 + ’Yt]gf/Aif,) + Uy 4)

o, BAI=E B In (1+ 7K, /A, & /A, % 2AAE A3
F4okE Ao grie ARl B wolEelAw gl el
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o] A, o, WA FE & I overall scale effect) S UEM I, 4, &
7199 AL o] TR A 7FR] (shadow value)E UERATE
A 219 A (4)= oA ofge} o] HEHET

InV,=m;+d,+olnA,+ Ut’YtK;t/Ait +uy

RS FASHE thekst QAES Rt FAeta, T AR
o] o159 Thedoleta 7yt HEH R 4 (2)9 7HHA we 7t
T A% AR oo} 2ol A ALk

T, AFNLEAY AF =
FU ZL AR Fo] &8tk

teoee 5oy A7NEFAtet 22 FIAHTE gt 4
ol Bate] Lola) E5o] W g A7k x4
T =0 wEbA 5389 A ol obd A#e ARE-St
Itk 539 AL B4 74 A= 53] ol 15~30%9]
S Hgte] 2E23 A E B9, 15%2 A ES HES A d
T EFATHPS)S PS,=0.85PS,_, + P, = A7) A#n B7) f%
(P)e] = 1dd & S Bolth»)

<H 4 7129 ATl AHEEHIE AHsEdd et

|
= [e)
skal 3tk f-Ele dnbH e
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2% dWge] e FAWFES JEFo N, A

Aol vlA= &l thete] B ged Fg23E =EE 5 Aok
ojge] =olo s Fa & BAA ARE ARRsEel dste]
dolrzl, WA AAA HHHSE TF-LS Tobin's g0 ZHRJAEEZA, ¥

13) T B Apeln old A vlal §
A}, A2 Sof, FEAIe] 14 REE
YA Ao AYY B, olHT TN Age T
/MR S HBR oled fPSE Al UE R AT
& 9l7) WEoITh B ATlNE A% f3F mrol vl BAS

N
lo,
—d
oft
>
23
2
ol
o

4
Og‘:,"
QL
R
)
Gl



82 KDI BERIAZT / 2004. 11

CE 4 J|E AF0M AlSet 288He

—

a7 A Mg

N
T

trﬂ

Griliches(1981) ‘ii’/}(surprise)’_ R&D, FH(predicted) R&D,
‘2 59, 34 59, A8 wER
719857, SREERAFeRE 24D,
R&D, F4}, 0|9, 53], 2ty AA| 53

Connolly and Hirschey(1988) | §31, R&D, 33H], AF %, w2AARE, w&

Ben-Zion(1984)

Megna and Klock(1993) R&D, 737X} R&D, &3, ZAAAL 53]
AAF R&D, E-3], 23 (trade mark), TR}, 4=

94 4%, v 8%

Bosworth and Rogers(2001)

a) FAN/ARE, WSSk, APEH RS, AR
3, AR AREEEAY Beole VYR
)
Toivanen et al.(2002) ) g;}:‘i?y’_ﬂx]’ S s
¢) R&D/AY, 532, o FAHF B g 22t
Hsh/ ARk
d) A ATINEFAL
ARG, AEASE, AR, FAHE, 22T A1 B A
DaNE TP F oA AUEs 15e AR 4 o
FHRJVETA, ANGRIN ) 2 FEAMIE Folch A WA
OF2 AR el bk A=, A77PEFAd o T vlE, 59
H FAE HIE So8 o]FolA Utk EF T 7IHe 53 o=
3 7o) &3k Aol A3 BV A 5] o) BRI A
A Y HlE R TEeoH, A FARTE AL A5
o] 7kFsd A5 wdshy] At FIAINEES S8t
535171 B R&DE FAT 279 AEEE Q1A E7] wiol, 9%
2 RS AAsks vole okt A4 2A7F EAH 2 4
Me Ol ® E78kL R&D 9 5315 FEA ] tigh ol J==
getgitt. I olf= 587} oln| A 7hed AEQ vk, R&DE B
A3 md Y] SAE A dEolty. 28 53517F R&DY AEE
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Qg A (bias)7t TS FQl8h] ok 2y AA 2 HAY
53517} A weh ] R&D ] ZF= obd Fo|BE, 37 R&DY Y-
to] S5AF BAE 22 S Aelug, olgd A Axe
SetEva B 5 dS Aot

B AFdME 9o 22 3A-S AA AR =FH oo 4
6)° et 7|dael Atans ve3 2-way AT Y
= AR BFEA S ST
InMV,,= a+ BnA, + ByL,/Ay + B CE, /A,

+mn (D/E )t 1 +%dInS;, + 3 MS, + v, AD, t/Azt
+ 0, ( t/An) + 0, (PS/An) + 45 (CPSt/OAzt) +d,dIn TA

oX, l“-hI

1_.
Ca

r-{u:

o+t ey
(6)

My 7148 AT (A7 EE e+ A AD D BaRAE
A zm RDS  : A7) EA
L D FEARE Ps G
CF zﬂ_%:cz%' CPS/CA : A7 QA7NEA FA/
DE : FAH/ALRE A7 AEA
dnS : vi& “‘ﬂi}g dn7A : fFFEAIASHE
MS AR AET o; c71dEY

7 s AR E T

B d7e Ada AR7Y T e AxdAE EREe 7
e BAWGERE st ok & A7olA AR 5355 HolHe
2003'd 3¢ A WA= 551 olAM Best= IH 53155 HelH
Hlo] &/ S50] A& e ARE o] FolA 3t o]« = U 2
=259 Aol Qlyet= tlolEl7} AAAE AlA ‘:iﬂ FAEHIL A
%2 Holgs FHENES Jgrdn 59 [HE 112 d=E F5

14) &7 31'd 23 (random effects panel model)2] A& 7}5/4d-2 Hol= AAle =y
474 9loJA+= Hausman(1978)] 5737 A (specification test)S F3ll 7]1Zt=] ok
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55T Y EHEESTE RAFH 9 H59 [F & 2]
SEH 559 Ard SYHSFE HojFnh
IR A SdE 53 F 5IE A5 AFY HFo] Hof
A L 53EdH SFHS Ateldl ti=g H 3do =9 At
(1997~999% =Sl 552 7I5)7F EAsH7] "o T st= A
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s 27101%%% | 2.7397%%x [ 2.6486%** | 2.6722%**
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. . 0.1431%%% | 0.1452%%% [ 0.1428%%% | .0.1450%%% [ .0.1514%%+
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1 E 2k
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e 1,936 1,936 1,936 1,936 1,936
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A7) B 0.0003%* 0.0003%* 0.0003%* 0.0003%* 0.0003%*
TARE (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
2 ol sLe 0.0562%%% | 0.0518%* 0.0552%*% | 0,0508** 0.0467+*
hEeshE (0.0204) (0.0202) (0.0205) (0.0203) (0.0204)
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ST (0.4130) (0.4092) (0.4144) (0.4105) (0.4080)
0.8647 0.6664 0.8722 0.6734 0.5626
33718 H]8
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O &) 7 A o
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R’ 0.9678 0.9688 0.9677 0.9687 0.9687
TR 1,936 1,936 1,936 1,936 1,936
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ABSTRACT

The success of fiscal decentralization depends on an effective intergovernmental
transfer system. This paper focuses on the Local Share Tax(LST), the primary
intergovernmental fiscal transfer in Korea. The LST, by law, aims to mitigate
horizontal fiscal imbalance among the local governments. As an attempt to test the
fiscal equity of the LST empirically, net fiscal benefits of each county are
calculated based on a simple model. While the LST contributes to horizontal fiscal
measured traditional inequality indices, a geographical pattern of net fiscal benefits
is observed. From these findings, the role of LST on fiscal equity needs to be

carefully re-examined.
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A7 Basle] Shah(1996)=, 1997 A9 e 24
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Be ZUe A3 MEnge] 48T A% REFAE AAe U4
5 AP

b
Sl w2t old] R wEF(E]: 2O, T
217 )& AREstefof gtk 7HE AR A DA o] FUHH SR F8
& Fspillover effect)”} L AFGL] HeJo] ARl A =
$ BHEF9 el 275 v} (conditional matching grant)
G Aotk v X919 HAo] dubd - FAA AvREd F
Z742 dHHR ZF(unconditional general grant)©] Z3sHAl Ho} u}
BzFo) 4SS BHo) meh UFsh) g sloler i

A, ABALAES APAXGA o] G A Hre glojof
gt whep TElR] oW AAR|GA|7E AAeE S 7]eole t4l
HEa AT ujEe 2334 FFE S BAkete AAFAY S
S H3HA He olEn =94 3do](moral hazard) = GRJAIEE
(counter incentive)®] A7} WA SHA Hrh o] 3t AFgstol A= A A
QA AAADA S WRASNA e B9 AT 2
A2 xetetA dck

Lt R[N Hixnt AFaPy

Syte] AT AlZE 19508t 2 TAME AN,
o AR Asy SRRtttk I o]F AP EE e WS

Aot} <& 3> A uFAA =S} AEHo WY S HofF

ARAR AT Z7)dE WA 259 SFA5 44
Hl&E AAste] ooyt 1960 el o]22] A7) - kA, FA FL
A2k AlEol SiE AT 1972d 8 - 32X & Qlete] AP AAE
= & AEAS gola HAvk ¢4 Ldhd] wE H7EA 1
Hhel o2 Qlste] 1973@%1 Xlﬂoiﬂ%l A HANRES I A

sha, wA) B gielitel sk vl mel AYHES Fo
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Aled 3
R e % A Ed¥uRs F2=| 8 o
Q) 1951 EAl 2 AAA o2k 2] 346.8/1,000~| ] A FH 2]
Ao Al 133.9/1,000 —sﬁﬂoﬂ 260/1,000
A2E EXFEAS 9949 oA FH 9
Anpsel A |1952 e
15/100 3Z<H 40/100
A= PAE=R=YY
R 1% EXFEA] 8.8/100 2o 2de
1954 |AI2E EXFSAY 50/100 31
wFEFY - 40/100
854U 30100 3F
O GG, T2, G3A, A7)
Py D]-oﬂ
7k 2] 40/100 313 HEmRD Eo
1958 |@ A1F EXFEA Q] 8.8/100
] 30/100
A2ZE EXFSAY 50100 i
9114
@© G, LA, H717F2=A 9
1962 40/100 3ZH A F 09
@ FA = greFA9) 85/100 | AL 10/100
gq
AAA, A7I7kA, FA(BSTA | R A FH
1966 |A1€))9] 50/100 siZHZ HbeH(E|e] 10/100 3T
X]HOPE—‘?—H]% E"]‘jxﬂ zo}]) o_]]]
1968 W49 160/1,000 31 HEDEA Fd9 HAE
(REWEA Fo) 9] 10/100 (17.6%)
TAA9 AT Aol A I |7 e
7l =
Bl o3ty 1973958 Agai
1972. 19723 %
Ale] HANRES YA AZA S,
8.3 L H 1982
WA FRE GRdAe] A= oz 3
ulo]] WE=E 3 B '
1083 =AY 13.27% SNFHRFIEA | wFA FA
Zol) 111
A icﬂlg]
2000 [HAES W=A Y 15%2 A4 1/T1 o
At PFAX T, TARuEA ARSI, 2002.
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bimulas. t)="h— t: St g= {, Nt s;N; - ()
2 (4)01]*1 X] ‘{19] T8 T AM AHREES FAES =,
ol& Z

sHAl Hot 4] (4)4 24 fe AEE3AY Al oA
o] BAE Yeille EFATEA 03 1 Ate]9] ks 7HA]
FEAY < FFd(publicness) = SATHcE wHeF AR HA| 7} FF5)
© 3 EFFTAL A pe 00] HH, ol FFA AHlol 3
o)A &5 (congestion) ot BiEF 3 (rivalry) o] EAEHA] B SJr|gth
(Z, 9./N'=g,). 19 W= =5 AAAEY 49 T 10] BkS,
gi/]viﬂ = gl/]\ﬂ )-

6) Boadway and Flatter(1982)2] Rdl2 7|20 g2 X F=7lo] A 2HS A5 F
Ak wEA Al 71E 2 AldAEY ARAA S ZHAET OE S
@l A8 e e FEL S0 9 Lad el pde g
Qe a0 Helri 20l oJuls) slew, ol B A4l Pt Rew
MASHE fefol Rojob F ACE WAL,



AFEA FFHEo] WAow A ol 8 F3E Baxe
YTk 2 (4)9] Aol UEhd ulel o), FYARE APAFERA
£5 Bofo] APAAGA HEF 5, NS AFFOZH AGAEL
AdaA gk 2¥o] BestE ko] nEFe) FHYNRET, X
AR B2, o - g BEF 50l F a2 gl ot
GOl HHE old e =9 Frt FEY He BFoA
o} go] 199 REFY 5,7} LE AN A el 59 Bas
goke Aotk

Seluete) A9 7 ARAABATE APAle N2 TE A
A8 B8 5 Jus YR 3gan oy Fuxoz vy
&g Agste A4t s =8k 53 02 e 9% AR
AgA e AS- ARFR0) NEARFLE 2o YgolE B8
2 AAES stk 2w Adrhe ARdolth $-eluele] wEAs
#4430 ZAR B ATE B 23S HUYEE oS Ot
A gou), A Qe A7 Beslele) duE o & A7olA

A& Heo] i =BThe A vlFo] 199 Z(Hhel A

CE 5 12T XYM FE(E)

d= T R FdA
1994 84 0.105 0.036
1995 84 0.113 0.033
1996 84 0.126 0.037
1997 84 0.128 0.036
1998 84 0.130 0.033
1999 84 0.128 0.033
2000 84 0.143 0.038

Z= 3 1=0.125.
A5 BHAAR, AAPDL,, PAE,

7) S8 9=2] H]ASFA|(NDR; Non Domestic Rates)2} 720] 1913 vjE-jo] 145 o]
U] ALAAGEA 2F Zo|7t gle AT Yo o] AS s =57t 2 Aotk
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2] @914 AF2] tN, + s,
a% A5 geel 48 92 4k

s; = a+ b + ~vlogh, + ¢ , (5)
TAZH o] A FFSEAS A5 b, = b7t FHIITE o] A
2 (59 b= AR GA o Fglo] A dABEHAl Hol FAwA
A AEEe=a+b) o2 HFE F Ak 2 SAFHY A9 2t
zpol7b EAG A, b = b7 Ho] A (5)E FARAY A5 v A
TE ARG tate] b2 FAsoF dt} o] oBA e
% Holu HAARE EVFssith dukstd I dio]B Y A4
WA, S AGAAGA Y 71 S71E juith Fg3tojof ke B
b, Al F7Veke BAIEHA FA(incidental parameter problem)ol] 2
HsHA 7] W&otk
FEH HolEA & Aok WE & H%@i@ﬂ] T4 Tl B
7he& id HlolHE Ao EN ol A FEH & Utk 2 (5)
£ HAEHS A AgRIeR UrE‘rLHUd
Sp = a + by + YloghNy + € , (6)

o k. o}714] B 12 AZHE LrENITE W e 717t B2 2
379 ghol FiH oz hgHoleka HYehE by-b, = vierd 5
A& Aotk o] A% A (5914 APANHA i) A= 19T AHHA

Aol 5,2 A Fejz vehe obefs) prk

i

sp= a + ylogNy + b + €, , (7

A (e AEAA AYEAE Fojo] BEE 24T 5 9
Ane wom 7 AYAARA Y EARAYD)S 7T 5 Ak
ey 4 (1) Bed) AARAG A B 7K BAde] 2AF
o A, 5,7k Aol ST ARG s Rl AT BE

$) 4 (59 TARY BEPHe $Ee Fxae)
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F, = ¢ + 6logD, + 0O,logC;, + y; )

2 s =

o= O
STk ER AMEE () B AF
578

G Ao sjAH
=0} gk FFAAE 05317 033002 Yehgton], HYge 0
(FFT), &L -1L1s3(AgH o2 YeRi

HIH FAANRAY A7t E4E Fe A2 @S 7H Ao= 4

<) g 6,=-0.098(sd=0.026) = JE}sit}. 3HA
HZA BN AR HAZ0] 45 g adel w A2 AR
AGA| o] ZBANF el 3784 036;}—% nZ Aoz s A4 F
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2 ngo 2 AuE YFro <>11ZX1(F)9} AGIFE(F)S] oA
corr(£,F)=0.4542 UERT]
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St ule} Zo] 2 (8)olA AYYFE FE AHEE 45 4 (S)OM -
Fe} QA1) 7hell o] EAE 7FsAdo] Atk 1ev Fe A9
9 x}3lafe] A#Ado] AR gom E Ao Folo] AdAlS §A5)
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CE 6) wEM FHZADE): Y 29 2H (random effect model)

i FARS
(1 ) 3)
-0.0517++ -0.4289++ -0.0487++
log(S1)
(0.0026) (0.0019) (0.0021)
0.0064+++ 0.0110+++
log(H2)
(0.0019) (0.0022)
_ 00148+
AGIE T (F 1)
AR (0.0026)
- 00224+
PALELE AR =0 V)
]-I—V‘l‘ ( ) (0.0062)
R’ 0.6928 0.7689 0.7456
EZA0) 0.586 0.656 0.0610
) AGIFEE @0l 4255 A0l Ao AF WY
2) TFHP(AR ) RMITAHIAE)E AMES A9YS e
HE 1% -9 A (significance)S LFERY.
B =1+ ~/t, (10)

2 (10)01 <3E 5>l Wb 1919 et APgA| TS thejste] 7
i A ERATE 0
A71e weluete] B Ak ANAARAN wE R BE sol ALl
&

Agsh AgA oz vwaly] & 2wl Aok
WA A4S FHRGTE RE AN BAHOR FoIF Wl
2 7HAE Aoz Ueht 2440 ZgE A wge] 27t 59 A
S AR A 2] WAo] F45 190F APuREAL Frkee AL
& ok oleld WAe NEAEFER 2N AT, T
2 A7 T FEoA WAHS HAHOE uHs e B
WA PFAE 2T W FAF Aol
12) Kim(2003)9] A% A7Ad o] ot F47%2 0552 £ A7 FA3k w8 oha

S Yebs
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Changes in the Weekly Working Hours and the Efficiency
of Labor, 1963 ~2003

Dongseok Kim
(Fellow, Korea Development Institute)

« HAFEMOf: = F YAl ZKweekly working hours),
S5 E(efficiency of labor)
«JEL T =: 040, 120




ABSTRACT

For a thorough accounting for economic growth, it is desired to include
the working hours and the efficiency of labor as production factors in
addition to the number of workers and human and physical capital stocks.
This paper estimates the distribution of weekly working hours of total
workers as a continuous variable using the maximum likelihood method,
estimates the efficiency of labor as a function of working hours using wage
statistics, and by combining these results, estimates the labor efficiency
index in Korea for the period 1963 ~2003. Estimation results show that the
efficiency of labor was maximized when the weekly working hours was 40
hours, and the average annual growth rate of the labor efficiency for the
period 1963 ~2003 was 0.14 percent.
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[ 1] U=log(k—Xx)% =
g(u) T T
/
I log K
o FYAMZE x o HEUT G

Ff(x)E TRt 2ol

F(x) =PlX<x] =PlU> log(K—X)]
=1-PlU<1lg(K—X)] =1— G(log(K—x))

H(log(K—x))

1 T H (g K)

(7)
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—_d = d —
f(x) o F(x) dx(l— H(logK))
— _ h(log(K—x))
H(logK) - (K—x)
_ Uog(K=x)—u)*
_ 1 1 20°
H(logK) - (K—x) V9742 ¢ ,

B ALY BES A Zol S A, Y VAR

E[X]T U= 2o =&dn)

EIX) = [ T1-Fldax— [ Flo)ds

- fOK[l—Fm]dx (-0 <X<K)
_ K H7(l

0 H(logK) dx
:m H(logy)dy- )

B¢ FAA7E Aoz Fol= H(logy) = @ ((logy — /o) &
&3t EIx1E |4 ANE = Utk EE o] A= AGA
59 Hi HAYAIRE AAA e} E & UTh

HAA AR FAE It o i AYARE 73E HY
Ao JeE AT BadXe (28 3]3 2o] HY
A T3 [ d,_ . d))s j=1 mSE WrolA slew, 3t ;9 &
2FE N, Ea /P8

5) A HA 5249 $HS A5F F oiH gEHST 5 A AL F Ue
7R3 Aoz Graybill, nd Boes(1974)4 650 A ZLO}E
5
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p;,=Pld,_,<Xx <d]l
=Pllog(K—d;_) > U > log (K—d,)]
= G(log (K—d;_ ) — G(log (K—d))), j=L1m. (10)

TE &E po 0, BT (u,0)8 TR, F29] 59
“~(likelihood function)2} t4=%-%=3H~(log-likeliihood)= T 20 A <]
"ok B3 25 (g, 0) 9 #H-9F% FHmaximum likelihood estimator)<
WS Es S Brao 2 Fojdnt

Lu,0) = 5" 03" 0= 1L )
log L(y,0) = Nylogpy T Nylogpy "+ N, logp,,

= ];leogﬁj (11)

(1, 0)p = arg max (u.o)logL(p,0)-

3. HYAR W] e LFTE A F7
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AA7E o] wheE SEusigd tg 240 BasiH, AEelA
AFE vho} 2o] ot Aoz AZEAe] tyelea & 4
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Aolwl, UT FH2 AL AT AAAES o @ 4%
$4j0] Beshc}

Jeu A ukel o] fEutell= o] Hopidlxe dFEHe
A9l gle Ao, A3 - ¥E7(1979), Kim and Hong(1997) 52
Aol A= Denison(1974) & Denison and Chung(1976)°] v 2 U9
QY $H) AR FFS A AHESAT

e ¢4 HAGARE W] iE =5E wstgdoel o

_

3
ol3]E &7] ¢34 Denison(1974), Denison and Chung(1976) & ©]& 4=
A 7S At & AFFAE ol &5t olE FAs] Hg AR}
= A9 15

2 gtk g5 dESAE o8 =5eE wgud
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1) Denison(1974) % 7|& AF10AM2| 7Y
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AMRE A4S A2t 527417t ol2W o] TSk Aoz,
a8)al oA AE F9 39.0A170S 2HsPEMRE Fasty] A=s)
o] 49.0A17te] o]2HW 0o == ASE 71H3FATE T3 Denison
and Chung(1976)2 1953~71d 7|7tz AEAA Y] 4420S £43
2101 Denison(1974)% 5L 714S ALE-sHATH
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bl
bl

(E 1) SEHOYFES T FYAZE FYR+

(y—}

(291 9, Alzh

Zt} =

T AL =oma
[o= = T ool
A= | 117 | 18-26 | 27-35 | 3644 | 4553 | S4~ |H<AAlz

(1~18) (19~29) | (30~34) | (35~39) | (40~49) (50~)

1963 535 703 409 435 930 1,823 429
1964 609 747 452 429 882 1,706 40.0
1965 537 834 417 417 922 1,683 41.0
1966 649 834 453 409 957 1,574 40.8
1967 526 730 440 512 1,007 1,596 414
1968 428 778 489 493 1,043 1,570 40.9
1969 270 530 522 1,239 969 1,281 43.7
1970 423 581 538 1,314 895 1,150 40.7
1971 433 528 563 1,304 925 1,119 41.3
1972 472 493 601 1,215 995 1,564 437
1973 360 489 589 1,291 1,049 1,785 433
1974 207 436 600 1,360 1,156 1,825 45.9
1975 282 435 564 1,283 1,027 1,834 45.7
1976 187 405 560 1,244 1,058 2,146 48.5
1977 236 554 582 1,143 924 1,960 46.5
1978 107 468 544 1,271 922 1,863 47.0
1979 118 463 573 1,193 942 1,590 45.6
1980 35 415 560 1,440 1,081 1,573 45.9
1981 26 415 511 1,415 1,176 1,609 46.3
1982 26 346 511 1,312 1,059 1,547 47.0
1983 39 315 525 1,359 987 1,267 45.0
1984 39 291 457 1,152 915 1,119 447
1985 45 262 358 1,261 866 1,013 447
1986 41 317 409 1,257 797 915 43.7
1987 55 291 352 1,054 800 1,169 45.7
1988 51 243 318 998 789 1,251 46.7
1989 56 242 313 1,036 814 1,176 47.0
1990 48 207 272 1,049 869 1,006 46.3
1991 35 187 244 905 753 888 46.5
1992 30 174 205 893 822 837 46.4
1993 25 157 200 904 730 788 46.5
1994 30 160 196 877 744 717 45.9
1995 27 134 166 750 796 809 473
1996 24 134 136 743 771 804 47.6
1997 27 162 149 747 759 724 46.7
1998 52 181 150 832 721 665 454
1999 99 238 179 703 602 695 444
2000 115 207 155 666 646 707 448
2001 122 201 153 639 586 737 45.1
2002 132 223 156 697 550 631 437
2003 120 239 168 637 475 620 435

1968 A7HA = () e BREAES mE. 1980 o)A AEE 144 o] HAAE
71Ed. 7 AGAE ]’2}1} 2 AAFRAEE A QEY S
A5 BEAA, (AAGEZAT , ZPAE; http://kosis.nso.go.kr.



F Azt =S5E2| H3k 1963~2003 159
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(E 2> HSHOYUFES g FGAUE DX

Zt} =

T AL =oma
[o= = T ool
A= | 117 | 18-26 | 27-35 | 3644 | 4553 | S4~ |H<AAlz

(1~18) (19~29) | (30~34) | (35~39) | (40~49) (50~)

1963 132 169 113 123 620 1,666 554
1964 116 179 100 154 656 1,769 55.0
1965 108 166 103 169 742 2,108 57.0
1966 91 171 113 186 802 2,184 57.2
1967 91 201 119 187 882 2,426 56.8
1968 69 150 122 168 1,072 2,773 58.5
1969 51 113 155 692 1,108 2,447 57.2
1970 60 115 160 924 1,087 2,458 56.1
1971 57 119 152 807 1,119 2913 56.7
1972 83 124 190 755 1,009 3,020 57.8
1973 65 126 202 730 989 3,432 58.9
1974 28 73 169 701 1,227 3,797 58.0
1975 17 54 144 751 1,288 4,150 59.1
1976 36 102 200 759 1,331 4,523 59.5
1977 45 122 204 790 1,507 4,839 59.4
1978 33 109 220 937 1,600 5,394 59.3
1979 45 128 221 927 1,746 5,679 59.2
1980 46 121 226 999 1,826 5,320 58.8
1981 36 141 240 1,108 2,055 5,263 57.8
1982 26 102 199 970 1,805 6,461 60.4
1983 40 130 261 1,110 1,856 6,576 59.8
1984 52 143 261 1,149 2,023 6,764 58.9
1985 67 154 221 1,362 2,257 7,043 58.5
1986 104 287 518 1,658 2,170 6,959 56.9
1987 143 256 326 1,553 2,375 7,874 58.2
1988 118 218 294 1,601 2,566 8,322 58.1
1989 159 254 345 1,842 2,947 8,255 56.5
1990 149 238 316 2,003 3,437 8,386 55.5
1991 192 261 325 2,177 3,853 8,708 54.7
1992 232 305 354 2,275 4332 8,395 53.6
1993 215 311 330 2,328 4,597 8514 53.8
1994 238 308 338 2,602 4,869 8,631 534
1995 262 324 349 2,639 5,197 8,821 53.3
1996 267 345 376 2,845 5,441 8,817 53.0
1997 312 396 476 3,358 5,463 8,462 52.1
1998 418 501 533 3,153 5,247 7,245 50.8
1999 474 552 567 3,112 4,981 7,865 513
2000 467 519 581 3,309 5,287 8,288 51.3
2001 504 571 598 3,467 5,414 8,353 S1.1
2002 515 613 691 4,072 5,396 8,251 50.5
2003 528 616 745 4,308 5,575 7,823 49.8

1968 A7 E () ohe] BFEHAE whE 19801 oW AF = 144 o HAAS
el F3 HAGAIZE ]’W} m GAIFAAGE= A= e
A5 BEAA, [ AAGETAT , ZPAE; http://kosis.nso.go.kr.
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() %)
9 A9

ik 1~17 18~26 27-35 36~44 45-53 54~

(1~18) | (1929) | (30~34) | (35~39) | (40~49) | (50~)
1963 1.1 14.5 8.5 9.0 19.2 37.7
1964 12.6 15.5 9.4 8.9 18.3 354
1965 1.2 17.3 8.7 8.7 19.2 35.0
1966 133 17.1 93 8.4 19.6 323
1967 10.9 15.2 9.1 10.6 20.9 33.2
1968 8.9 16.2 10.2 10.3 217 327
1969 5.6 11.0 10.9 258 20.1 26.6
1970 8.6 11.9 11.0 26.8 18.3 235
1971 8.9 10.8 11.6 26.8 19.0 23.0
1972 8.8 9.2 113 2.8 18.6 293
1973 6.5 8.8 10.6 232 18.9 32.1
1974 37 7.8 10.7 244 20.7 327
1975 52 8.0 10.4 23.6 18.9 338
1976 33 72 10.0 22 18.9 383
1977 44 10.3 10.8 212 17.1 36.3
1978 2.1 9.0 10.5 246 17.8 36.0
1979 2.4 9.5 11.7 245 19.3 32.6
1980 0.7 8.1 11.0 282 212 30.8
1981 0.5 8.1 9.9 275 238 312
1982 0.5 72 10.6 273 2.1 322
1983 0.9 7.0 11.7 30.3 22.0 282
1984 1.0 73 1.5 29.0 23.0 28.2
1985 12 6.9 9.4 33.1 238 26.6
1986 11 8.5 10.9 33.6 213 245
1987 15 7.8 9.5 283 215 314
1988 1.4 6.7 8.7 273 216 343
1989 15 6.7 8.6 28.5 24 323
1990 1.4 6.0 7.9 30.4 252 292
1991 12 6.2 8.1 30.0 25.0 29.5
1992 1.0 5.9 6.9 30.2 27.8 283
1993 0.9 5.6 7.1 322 26.0 28.1
1994 1.1 5.9 7.2 322 27.3 263
1995 1.0 5.0 6.2 28.0 29.7 302
1996 0.9 5.1 52 28.4 29.5 30.8
1997 1.1 6.3 5.8 20.1 29.6 282
1998 2.0 7.0 5.8 32.0 277 25.6
1999 3.9 9.5 7.1 27.9 23.9 27.6
2000 46 8.3 6.2 26.7 25.9 283
2001 5.0 8.2 6.3 26.2 24.0 30.2
2002 5.5 93 6.5 29.2 23.0 264
2003 53 10.6 7.4 282 21.0 274

A <E 1>
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(E 4 HSHOEFE =g FGAUE 3D FgH|

(T %)
F7 A

ek 1~17 18~26 27~35 36~44 45~53 54~

(1~18) | (19~29) | (30~34) | (35~39) | (40~49) | (50~)
1963 47 6.0 4.0 4.4 22.0 59.0
1964 3.9 6.0 34 52 22.1 59.5
1965 32 49 3.0 5.0 218 62.1
1966 26 48 32 52 2.6 61.6
1967 23 5.1 3.0 48 2.6 62.1
1968 1.6 34 2.8 3.9 24.6 63.7
1969 1.1 25 34 15.2 243 53.6
1970 12 24 33 19.2 2.6 51.2
1971 1.1 23 29 15.6 217 56.4
1972 1.6 24 3.7 14.6 19.5 58.3
1973 12 23 36 132 17.8 61.9
1974 0.5 12 28 11.7 20.5 63.3
1975 0.3 0.8 22 11.7 20.1 64.8
1976 0.5 1.5 2.9 10.9 19.1 65.1
1977 0.6 1.6 27 10.5 20.1 64.5
1978 0.4 13 27 113 19.3 65.0
1979 0.5 1.5 25 10.6 20.0 64.9
1980 0.5 1.4 2.6 117 214 62.3
1981 0.4 1.6 2.7 12.5 232 59.5
1982 0.3 1.1 2.1 10.1 18.9 67.6
1983 0.4 13 2.6 1.1 18.6 65.9
1984 0.5 1.4 2.5 1.1 19.5 65.1
1985 0.6 1.4 2.0 12.3 203 63.4
1986 0.9 25 44 14.2 18.6 59.5
1987 1.1 2.0 26 12.4 19.0 62.9
1988 0.9 1.7 22 12.2 19.6 63.4
1989 12 1.8 25 13.3 214 59.8
1990 1.0 1.6 22 13.8 237 57.7
1991 1.2 1.7 2.1 14.0 24.8 56.1
1992 1.5 1.9 22 143 273 52.8
1993 13 1.9 2.0 143 282 522
1994 1.4 1.8 2.0 15.3 287 50.8
1995 1.5 1.8 2.0 15.0 29.5 50.1
1996 1.5 1.9 2.1 15.7 30.1 487
1997 1.7 2.1 26 18.2 29.6 458
1998 24 29 3.1 18.4 30.7 424
1999 2.7 3.1 32 17.7 28.4 44.8
2000 25 2.8 3.1 17.9 287 449
2001 27 3.0 32 18.3 28.6 442
2002 26 3.1 35 20.8 276 422
2003 2.7 3.1 3.8 22.0 28.5 39.9

A7 <FE 2>.



(B 5 = 3P 22 FFZH
FH YT A s
A=
7 o 7 o

1963 | 4.0680 (0.0073) | 0.3695 (0.0094) | 3.8476 (0.0088) | 0.3369 (0.0108)
1964 | 4.1045 (0.0084) | 03814 (0.0101) | 3.8464 (0.0082) | 0.3196 (0.0097)
1965 | 4.0930 (0.0073) | 0.3605 (0.0090) | 3.8277 (0.0077) | 0.3053 (0.0084)
1966 | 4.1255 (0.0081) | 0.3657 (0.0093) | 3.8369 (0.0070) | 0.2863 (0.0074)
1967 | 4.0835 (0.0060) | 03256 (0.0072) | 3.8330 (0.0068) | 0.2859 (0.0071)
1968 | 4.0733 (0.0052) | 0.3010 (0.0061) | 3.8317 (0.0058) | 0.2499 (0.0056)
1969 | 4.0264 (0.0045) | 0.2814 (0.0047) | 3.8163 (0.0049) | 0.2561 (0.0048)
1970 | 4.0674 (0.0049) | 0.2960 (0.0051) | 3.8350 (0.0046) | 0.2543 (0.0045)
1971 | 4.0665 (0.0048) | 0.2914 (0.0050) | 3.7982 (0.0050) | 0.2664 (0.0049)
1972 | 4.0335 (0.0054) | 03292 (0.0061) | 3.7796 (0.0057) | 0.2958 (0.0058)
1973 | 3.9986 (0.0048) | 0.3142 (0.0054) | 3.7504 (0.0060) | 0.3032 (0.0062)
1974 | 3.9743 (0.0041) | 02771 (0.0043) | 3.7535 (0.0050) | 0.2562 (0.0047)
1975 | 3.9786 (0.0046) | 0.3035 (0.0052) | 3.7489 (0.0048) | 0.2437 (0.0045)
1976 | 3.9405 (0.0045) | 0.2993 (0.0050) | 3.7356 (0.0051) | 0.2714 (0.0048)
1977 | 3.9721 (0.0051) | 03270 (0.0060) | 3.7397 (0.0048) | 0.2697 (0.0045)
1978 | 3.9575 (0.0044) | 0.2834 (0.0047) | 3.7395 (0.0045) | 0.2629 (0.0042)
1979 | 3.9785 (0.0043) | 0.2741 (0.0045) | 3.7385 (0.0044) | 0.2646 (0.0042)
1980 | 3.9739 (0.0036) | 0.2370 (0.0034) | 3.7603 (0.0041) | 0.2545 (0.0039)
1981 | 3.9668 (0.0035) | 0.2338 (0.0033) | 3.7817 (0.0036) | 0.2423 (0.0034)
1982 | 3.9622 (0.0037) | 0.2353 (0.0035) | 3.7241 (0.0043) | 0.2559 (0.0040)
1983 | 3.9847 (0.0036) | 0.2238 (0.0033) | 3.7314 (0.0043) | 0.2674 (0.0040)
1984 | 3.9838 (0.0039) | 0.2259 (0.0036) | 3.7377 (0.0041) | 0.2652 (0.0038)
1985 | 3.9886 (0.0037) | 0.2159 (0.0034) | 3.7520 (0.0037) | 0.2577 (0.0036)
1986 | 4.0067 (0.0038) | 0.2166 (0.0034) | 3.7732 (0.0038) | 0.2917 (0.0038)
1987 | 3.9700 (0.0043) | 0.2431 (0.0042) | 3.7449 (0.0039) | 0.2910 (0.0039)
1988 | 3.9507 (0.0045) | 0.2459 (0.0043) | 3.7456 (0.0037) | 0.2752 (0.0036)
1989 | 3.9601 (0.0043) | 0.2390 (0.0041) | 3.7725 (0.0033) | 0.2698 (0.0032)
1990 | 3.9689 (0.0040) | 0.2195 (0.0037) | 3.7903 (0.0028) | 0.2497 (0.0027)
1991 | 3.9676 (0.0043) | 0.2199 (0.0040) | 3.7998 (0.0027) | 0.2476 (0.0025)
1992 | 3.9663 (0.0041) | 0.2094 (0.0037) | 3.8191 (0.0025) | 0.2420 (0.0024)
1993 | 3.9694 (0.0042) | 0.2071 (0.0037) | 3.8228 (0.0023) | 0.2346 (0.0022)
1994 | 3.9769 (0.0042) | 0.2046 (0.0037) | 3.8315 (0.0022) | 0.2311 (0.0021)
1995 | 3.9513 (0.0044) | 0.2082 (0.0039) | 3.8346 (0.0021) | 0.2297 (0.0020)
1996 | 3.9475 (0.0044) | 0.2077 (0.0039) | 3.8427 (0.0021) | 0.2267 (0.0020)
1997 | 3.9632 (0.0044) | 0.2090 (0.0039) | 3.8606 (0.0020) | 0.2291 (0.0019)
1998 | 3.9829 (0.0045) | 0.2131 (0.0040) | 3.8797 (0.0021) | 0.2387 (0.0020)
1999 | 3.9948 (0.0055) | 0.2548 (0.0054) | 3.8680 (0.0023) | 0.2553 (0.0023)
2000 | 3.9858 (0.0056) | 0.2570 (0.0055) | 3.8668 (0.0022) | 0.2495 (0.0021)
2001 | 3.9810 (0.0060) | 0.2707 (0.0061) | 3.8716 (0.0021) | 0.2511 (0.0020)
2002 | 4.0082 (0.0059) | 0.2631 (0.0058) | 3.8856 (0.0020) | 0.2481 (0.0020)
2003 | 4.0115 (0.0064) | 0.2744 (0.0065) | 3.8985 (0.0020) | 0.2414 (0.0019)

F () e e
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Zrl mA |

2003

1993

1983

1973

1963




(B 6 Y BT HAAZ H3j0] TE 50| SEHSKE
$EHE wesEAE S AR PRI
A= [5AIATE[rdoRIFE] A A4 [Pl EilsdoliE
() ) 0) ) ©)
1963 0.6876 0.6649 0.6782 58.37 41.63
1964 0.7127 0.6725 0.6951 56.17 43.83
1965 0.6964 0.6623 0.6806 53.65 46.35
1966 0.6759 0.6575 0.6671 52.36 47.64
1967 0.6863 0.6647 0.6756 50.32 49.68
1968 0.6978 0.6531 0.6743 47.36 52.64
1969 0.6933 0.6764 0.6845 47.71 52.23
1970 0.7059 0.6780 0.6904 4438 55.62
1971 0.6957 0.6914 0.6932 41.80 58.20
1972 0.6926 0.6831 0.6872 43.39 56.61
1973 0.7269 0.6851 0.7029 42.60 57.40
1974 0.7062 0.7041 0.7050 4322 56.78
1975 0.7049 0.6962 0.6998 40.81 59.19
1976 0.6944 0.6927 0.6934 41.42 58.58
1977 0.6986 0.6920 0.6945 37.66 62.34
1978 0.7036 0.6948 0.6979 35.58 64.42
1979 0.7073 0.6961 0.6999 33.18 66.82
1980 0.7109 0.6911 0.6974 31.74 68.26
1981 0.7119 0.6933 0.6992 31.75 68.25
1982 0.7053 0.6917 0.6955 28.06 71.94
1983 0.7168 0.6923 0.6985 25.25 74.75
1984 0.7221 0.7000 0.7049 22.39 77.61
1985 0.7190 0.6986 0.7028 20.66 79.34
1986 0.7165 0.6985 0.7020 19.61 80.39
1987 0.7168 0.6988 0.7022 18.80 81.20
1988 0.7185 0.7030 0.7059 18.18 81.82
1989 0.7066 0.7086 0.7082 17.87 82.13
1990 0.7125 0.7150 0.7146 16.46 83.54
1991 0.7106 0.7199 0.7186 14.08 85.92
1992 0.7155 0.7232 0.7221 13.79 86.21
1993 0.7114 0.7197 0.7186 12.86 87.14
1994 0.7139 0.7199 0.7192 12.04 87.96
1995 0.7161 0.7195 0.7191 11.85 88.15
1996 0.7152 0.7186 0.7182 11.41 88.59
1997 0.7139 0.7174 0.7170 11.00 89.00
1998 0.7141 0.7188 0.7183 11.85 88.15
1999 0.7125 0.7171 0.7166 10.96 89.04
2000 0.7145 0.7192 0.7187 10.50 89.50
2001 0.7131 0.7181 0.7176 10.15 89.85
2002 0.7104 0.7164 0.7159 9.50 90.50
2003 0.7104 0.7177 0.7170 9.08 90.92
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(E 7 BRYAe, 8 8 FGAL | = SSERE
Ak 9 B HAANT | =ETeEAR
A= 22 2003 =100| AIZHF {2003 =100 |2003d=100
(D @) 3 ) ©)

1963 7,563 34.16 474 96.54 94.58
1964 7,698 34.77 45.9 93.48 96.94
1965 8,112 36.64 47.9 97.56 94.92
1966 8,326 37.61 47.6 96.95 93.04
1967 8,625 38.96 48.2 98.17 94.22
1968 9,062 40.93 49.1 100.00 94.04
1969 9,285 41.94 50.2 102.24 95.46
1970 9,617 43.44 48.2 98.17 96.28
1971 9,946 44.93 494 100.61 96.68
1972 10,379 46.88 50.6 103.05 95.85
1973 10,942 49.42 51.5 104.89 98.03
1974 11,421 51.59 52.5 106.92 98.32
1975 11,692 52.81 52.9 107.74 97.60
1976 12,412 56.06 54.5 111.00 96.70
1977 12,812 57.87 53.9 109.78 96.86
1978 13,412 60.58 54.5 111.00 97.34
1979 13,602 61.44 54.2 110.39 97.61
1980 13,683 61.80 539 109.78 97.26
1981 14,024 63.35 53.6 109.16 97.52
1982 14,380 64.95 55.9 113.85 97.00
1983 14,505 65.52 55.4 112.83 97.42
1984 14,429 65.17 55.1 112.22 98.31
1985 14,971 67.62 55.1 112.22 98.02
1986 15,504 70.03 53.9 109.78 97.91
1987 16,354 73.87 55.4 112.83 97.93
1988 16,869 76.20 55.8 113.65 98.44
1989 17,561 79.32 54.5 111.00 98.77
1990 18,085 81.69 53.8 109.57 99.67
1991 18,649 84.24 53.4 108.76 100.22
1992 19,009 85.86 52.5 106.92 100.71
1993 19,235 86.88 52.7 107.33 100.22
1994 19,848 89.65 52.4 106.72 100.31
1995 20,414 9221 52.5 106.92 100.29
1996 20,853 94.19 523 106.52 100.16
1997 21,214 95.82 51.4 104.68 99.99
1998 19,937 90.05 50.1 102.04 100.18
1999 20,291 91.65 50.4 102.65 99.94
2000 21,155 95.56 50.6 103.05 100.24
2001 21,573 97.44 50.4 102.65 100.08
2002 22,169 100.14 49.8 101.43 99.84
2003 22,139 100.00 49.1 100.00 100.00

A5 BAA, (AAZEEA

TAR,, ZPAE; http://kosis.nso.go.kr; <3 6>.
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(H 8 LIFY MFERQI9 7|78 AFEA SIts
(Z9: %)
T % A4S 3 Ht HIA =55 E

1963~1973d 3.76 0.83 0.36
1973 ~19834d 2.86 0.73 -0.06
1983~1993d 2.86 -0.50 0.28
1993 ~2003d 1.42 -0.71 -0.02
1963 ~2003d 2.72 0.09 0.14
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ABSTRACT

With the outbreak of the financial crisis in mid-1997, the Korean government
has removed a majority of M&A-related regulations in order to facilitate M&A
transactions. This was based upon the belief that M&As are one of the most
efficient ways to restructure financially distressed firms compared to other
government-driven restructuring programs. In this paper, we try to empirically
assess the role of M&A in restructuring distressed firms in Korea following the
financial crisis. In doing so, three empirical analyses have been conducted. The
first analysis attempts to identify financial characteristics of the insolvent M&A
targets. The second exercise directly tests the change in performance of insolvent
M&A targets before and after such M&A transactions. The third analysis is a
more general assessment on the role of M&A transactions to determine if being
involved in an M&A transaction (regardless of its motivate) has reduced the
probability of becoming insolvent in the future. Overall, we find some evidence
supporting that M&A activities after the financial crisis have played a positive role
in restructuring financially distressed firms in Korea.
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1997 BAgE BA 9] 7] o] F FA7|Hel tig FR2FL 57
A7} Adsfor & 71 FQ3uE AF3 AAFAZ thFolx ko

o] 9], FAVIHY EAMEAE 5&3let] A BAF #EH 2 Als
gAY, a2 FEAHEY e 2 FYPFE FIske A3
Al(asset management companies) & s°] & .
ojg} FAlo =e] FARAb o3k 7] el 9 Bl QIFH(M&A,
mergers and acquisitions) A|=2] E-& J
T OUE FEE Fo stuEAM ARl g ol AMAYS
of o3 FEH= M&AS] A7 il s FrH= vE 79T
223 FESET O 3830 WAL F AS B o, 7Yl oF
N2E FAS fEai 4%, A4 2
A= %

AN 7NE=

q2EA B2 AMEE TP

M&A S} FHE FAES d3lstes 2XE 3
Al
=

4o
9,“,
£
ok
A
o
—z
fr
ol
2
do
N
o
ol

3 AA7) o]F thEE I UE =
2aatol A sl ARl o3 7S] M&ASt BAE B
A= dom, o FAlo U7 1] M&A AE
3 AN e mH AGE0 gy o3 AR M&

1) 7197224 S g M&A A SVt vl ARt ofe}t Fdsh
Al71el BANZIE AJE JAZUIAlo}, T o] o} B Bl T o} FolAlol=T}t
EAXE TFHOE Yegd Aolth ol& FolrlotmrtelAe] s <At <
3k M&A A(cross-border M&A)S] AT 1 gyof] tgk 4L Mody and
Negishi2001)2 =32},

2) & 501, 1998 2€el= AFI/NFAET} HAAH AL, 22 3 5Loll= o=
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OgolA Hth 2AM3] =<jslr]|2 St

3) A3 - AXH(1994) L 1988 ~9413F FHE 7|UES o3t FHAAIIHY
ANFA EAS AFatgon, FAE(1997)S 1981 ~909F FHE 7PES gt
Z I F7IES S TI9Y AFE B4 Aolg ATt AL A}
g ul2 = AA97] olF M&A A did AF= oA gle ez HAh

4) 5 N9EF Auge "EHTA 2 FAAY B HE ol 2ste] A3
A9 NG 2t A4 - Fol vislte] FHA LI AnE ARE HE3E Ao
o 5 A2 A g A =9t AMAdA &,
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of Yt FA AAN] oIF AZ7AL M&A ATl 4
2 olth ANFIAE & AT FAR A /A AZEA B2
o] thstel Muska o] e AZEAAAE BuATh AV

AZENY F8 RS aokRA $ANY TERPS AT
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AEHOZ B9 M&A A4L AGs7E AL ofeh WA E
W) 2wl 7bg HEEReln Aotk & 4 Atk 1 ol
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W7ide] A2 gololN AST 5 YES Hof Yoo JTAER
A ARE FE Yol TGS FF TES 0 Fao] 753
ek e} BAN1E AOBA MEAS) tHE AR % 7199 Az
waks) Algste

| T BRI o e

o)k

BAA7IE NS5 BRAFAY WS E *Lvﬂi‘?ﬂ M&A Aefol thg
Ho) FAYE FAE B G
Atole] o] FAx M&ASH #HAH F8 F
ok AAS 7] AR 19973 290 A H
T3 HE, O &S B, M&ASH #-HE 1AV Q4I5S & F A
o} & 5o, AFRJAFAAT} FA o] 224 o)<l SU7IHde] BY
15 AT Afole ABAAY e QS wofof Flon, ¢35
A Q- Y Aol oAkE Y] ATt AE BFolvt 2= FA}
A7 10% o)’de] 75E A5 & AT

T3 e al 490 ARE "SAANE 0 sk, W=l ofg
BRI T2 10% o1 ASS &ty AFA oF-F v
A % (obligatory tender offer system)E T TE o F-F 7 vl A =3}
A o= 7199 ARS 25% ol Qg s AS AFTIdS
F7N vl <=(tender offer)E F3l| 50% + 1’ o]/d9] A|ES HI=A] FH 53}
of 8, 71HS A&H 50% + 'FREFY AR Aol AA 1270LF

AT -$-215[2000]).

6) ©19} 22 M&A A9 Fa el g uiF-4 J —’F ol9]ol| &, U?Xﬂiﬂﬂl(lMF)
2 58692 FAFES AFse ZUORE AdFAA Y FEA NP 273
<], 71le s 7Igel s 4 A5 EAse] g ZﬂFJi hslx
X7} Z3hEo] YAk
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12) oA ]SS 7|99 o|AHE 27t A F PO (EBIT; Earnings before Interest
and Tax)S ©|A}H| &0 2 pFo] Akt o|xt R /g &o] 1Rt Johe A2 7Y
o] gPolelog ojxu|gxA AT F glths AL v|siH, AFdEEE )
AstE FHE vt

13) AFE4 279 A d(robustness) & FAESL7] Hl5te] FA7| thgk A5 A
237 A&H 02 ozt E A o] 1 o3 719 E FA 3dzE FHt o] xR gHE
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RS o)gste 719 R ASE 1Eln 7199
gratio7} FESFF Q1 - FH O tide] & rHsAol =S EAth
Morck, Shlifer and Vishny(1988)% 19801 3% o] Fo% w|=fo A 2] M&A
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M&A Al A M&A th7d719 9] S4d0] of9A thertel tiste] A+
stk o2 523 M&AS 79 HRFRE g FAHAFH|
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74—°r°ﬂ~ 7199 gratio7} FEFE M&A 37190l 2 75l =5
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AzpAoEE BAe) s BAV YN A3 18 ASt 18
Byto 2 sgala ofud FA7I50] WM sIde] B FPsAol &
at.

Pr (td=o] M&A 3719 =1) = (X _'5)

>

d71elq Pr( - )& SE(probability), PE ZA2E RIS
(logistic cumulative distribution function)E Z+2t YERAH, X, ;& t—17]
o] 7149] AFH 545 Ueplie AWHS WEoth £ 2y ¢ A
£} 71gde) AR 2 ohe Aol 7130o] M&A il Hel
HE Adgste B¥olgta & 4 Ut} o7]oA M&A td7|He] 2

oig A
o S A= 7199 AFH SA4S Uehlle HesE2 WA ¢t
Al s M&A 37143 M&A W71 7 B3t gho]l TAH L

2 FIF Aol Hole WMFES Ausgon, DA F)e] FQol
A AF AESE WEE FoIA Holge £30) Fsd MAEE
FAATGE 3 3209

ZAIARY 9 A= <k 4>of Huso] = v} 2ok 3 ¥
23 ()2 AEALEIA gulFE XA 7)1A] &2 Aoy, F |
2y (i)= ol5S BEF ETIAZ Aotk F A5 25 2 2}
TE W] FAAT7 BAACE 98 o #s 2e Ao
e, 71971 E7 S5 M&A td7190] 2 7Hedol =S B

J

M) A & 7199 TEIF 224 E M&A Q] A H] &
7] wio] M&A td719e] 2 7FsAe] e Axehes v
olt}. ole gt A3t Aol FEuetl A (53] FHAH L3

1) M&AS] HZo] e AThEo] ohd 53 M&Ae]7)
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éérll‘érﬂ
MR oo oA opx @ R XX
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<H 3 d8HL9 Fo
¥ 4 o
In(ASSET) 719 FARte] AAZ gk
CR O R} H /gl E(interest coverage ratio, ©JAFH-§ A7 A F
019] + o] Au)g)
CUR -5 H]&(current ratio, &ALt + f-55FA)
DAR 3 2)- A} aH)E-(debt-equity ratio, EE-A + A7) AHR)
OIA FAH74 73 0] ¢ E(ordinary income to total assets ratio, “3%F
o]e] + FA}4h
ATR FAFF8] 2 E(total assets turnover ratio, W& W + FAAh
RS AEA D34S YeRHE YuH$524 RankSE 1998 2
an _
Rankezo | TR 71 89 59l ANEALHAL Rank630E 4]
an _
Ran3 170 6~309] AHA L3}, Rank31702 A9 31709 AEAL
an oo
CPERSIE

ol Ao A grhie

AEALGIA} HeiFE EFAZ B AR ] F 474]_r
= o3 TAZCE Fo3 Fo| TS 7Y YA L SAL A
7b A B2 Aol wisl FHAGF] 719 50% FE(. 49201]A1
02572) 7ZrAstgon, RE AEAGIAL gug dA] BARHOZ
frojgt FZAT+E %L“Lw:‘ Aoz et o|ldt A AR 97| o
5 wo AUALIAES] TERZAS e AN FEE Q¢ 2
s F8Ad As vt & 4 itk

o7 o]z H I E(ICR) 2 BRI E(DAR) S A$E F 7}

o 9lo] RE EA Ao E Sol3tA] e Ao gyttt o

16) Sk AFSH thE Merck, Shleifer, and Vishny(1988)= Hl=ollAe] 57 QA4 - 3
Bk AN - el B4 5 DY I S okl A5 o
2 U5 T SN G, A G0 hAa Bhds g
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(E 4 M8A ig7|of tigt ZRZY FHZEL

FiE: B
(i) (ii)
_ 1247 1%%% -8.716%%*
A28}
e (1.207) (1.353)
0.492%** 0.257%%+
Ln(ASSET) (0.063) (0.074)
0.094 0.089
ICR (0.259) (0.246)
1.284%* 1.130%*
CUR (0.505) (0.524)
0.001 0.0001
DAR (0.066) (0.007)
-0.621%% -0.390
IA
0 (0.256) (0.258)
3.415%%% 2.990%%%
ATR (1.083) (1.120)
1.789%%%
Ranks (0.455)
1.710%%*
Rank630 (0.298)
1.862%%*
Rank3170 (0292)
LR 42 74.78 128.05
[p-value] [0.00] [0.00]
Pseudo R’ 0.0837 0.1433
TEIYS 2,373 2,373
F: FEWSE FoAmel M&A t7IelR 1, okl 09] g Ao, 9% 3
Fuirlas7t £F5o] Gtk () QHS BEQACIM *, w¢ L wer S0 FYA ST}

22k 10%, 5% B 1% FEAM F1FE e,

Hul&)o] =A% &

g
Z BARlge] W2 714S dHTeEAN H B2
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A3 A AS2AM ANY M&ASH= 7|EHoE 1O 44 o
o= AolA olEd M&A AdEol &A1 F719 s o] FoH
o 7= JEH 23]8, HlasF o)Al FEo] v YU
T3 M&A A1ZelA e FFAE)0]l AFH oHRo 2R H By
A F71oAM Aeh7} o] FAHTAL st Aol B H5Y =
Adrgol & Aol

2. M&A Al A% M&A th7199¢] A= A3t

M&A Ad olF 795 ARt AR o
254 04 39 solth. gepd 1 FaAvEelu oo w1t
1 2] %} :LEM oI5 DAY thirel A5
o] w_ A7) AIAA o3, 53] MEA7
A e AFH 5719 Tﬂoﬂ A FAN W) T AT
o. 019} e Qe YAHS A, W57
59 BAFA UF Zejrjlow 8 A% - F
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o
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3
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ealy, Palepu, and Ruback(1992)2 7]&9] A9+ 27 o2
AIHHES HAstdet, 5 o]F9 7IHIAASEE AHEete] A
o w2 9 A FHoperating performance)9] H3lE AHAH o7 A=)
ATE 252 19799FE 1984 A71A] o] Folxl w= HIIHS] A
olF A= 7IHY I AvEEY @QE 0|3l SA43sIHROH,
olfg 7IHA At FAXLE FYsA NPAEHAT= BT 18y
Ravenscraft and Scherer(1987)7} #2413 95719] I/ w4 Aol wp=H
7199 /0] stetete A0 UEhY M&A % 3071
o] AINAEHR} EASHA dethe 28-S Wk SEluaed dig
A2 Bae, Kang, and Kim(2002)9] 77} A&, oL U471

19) Healy, Palepu, and Ruback(1992)S 3+=3}2}
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o] FAAAA Y HAY FAolEES EA8IAT o] dFe ¢
AHADE|ALY] AdFFEo| EE Be tiil, AuFFe 22 A
Fate] g2 AGAE] 7HXE ZALOEZN M&A Aol A%
AHAL S E Atolo] A9 El'd & YKtunneling effect) 7} SR 3Hch=
= ASAHCE dFAth

249 FH B M&A A o]F R e M&A W
Aol At AAHQER Q] 22 Frlsto 2R, M&A7} BA7)Y

st

N

o) F2zA glo} M ATS FYAREAT WFeAA S
Aoty mebx 7)o A9 AFEAS M&A thA7Idelvt 23S ot
Fol & 7I9ES M&A ol H o]F ] AAE Hristaat g
olggt HrtE FaAF o] FH FEVIPES FE3h= doll
7 A3

20
r
L O o

oo} o F

g & §7] MRtk et FZARAAYS AnE ARG o)A

(AP AN FHAF B GYFFE T /A BRI B4
| BARE 958 71QARARe AA Dol

199813 200137149 EABTHE H) Ak =, 7QATe] AlHo]
Y& Fzol7] W] MeA A B/ EHE Brlelrlv) ol
Aolt}, Fol 7 HlolER W 4 A= M&A A7 olFe] wTE
A 2de] Basime, BAol e AEEAANE MEA Ade BI)E
sz s)asolol & Aolth

EA-o|| A= Healy, Palepu, and Ruback(1992)0lA4 <] AZE2A] vt
wet Al 7HA] AFHFE 7|9 LARE ARSI Al 7] Wge
A (e}

F A4 240] @1 E(0IA; Ordinary Income to Total Asset), "Z <} 74/ d0] <]
E(0IS; Ordinary Income to Sales Ratio), 18] 3. FAF;:F3] 2 -&(STA; Sales
to Total Asset Ratio) 5-°]th2D) o] HEEL EALHA IS 4 3

20) Healy, Palepu, and Ruback(1992)l14 M&AI ]38 A4S M&A A ©|%F 537}
A9 ARE o|83tel +AHNG Teht Axdz FAE AIAHELE MLA
Al o]F 22k Aol 7 ZoM 1 o]Fdle HA Fol=e EES B

21) EFAFA240] 9 E(01A)S ROA(return on assets)H]&o|Ztis Bele Ao g FApAk
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oREAe| o3 W 5 Youg o5 W] Auighe vwd
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1, Aelst Al o] ®g BFollA 7|gAd 7] Aol Eﬁlz
o} &}A| ure} +th22) Panel CE M&A A 19 Az 2 d Fo] A3}
i o, o] Ag-o|= Panel Bl X< H5-¢} vl AE
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¥ R

o
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ot R R e
m%lrfr

Ao, B AZARNNE MEA AU FA719 721571
9 J7HE AR FANROE, THF EIE MEA A HFY
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A= A& & F Us 7/4\0]‘3} ] 7359 HaA ASAA=
<3 6> Birxo] ok OIA ®igeel oJsf Frts) & o, 7199 A<=
{l 7FA AlAF 2o /1o AAdEe AR VEAE

0IS$} STA W=ol osf Hrlsl & wjoll= M&A A< :quzq?l B
Z7}F F5lo] YehA] gt OIS H4E o8-8k 2dx} P vla
7d9-(Panel BS] A-)olwt A a7 BAHSZ Fo B Uz

oﬁr

S g} 5gHo= 01%6}04 FP94E SHEVHE FEHoE Yyl AR
g & § Jon, o= T ¥t g3 Zo] A#E itk OIA = OIS x
STA. W& H 7370l g(OIS)S 7]‘”«1 &S Yehle AR2
A AL STA)S 7199 A4 - s == 98 284S Yehile B
ARS-E)

22) OIA 2 STASY

A% e 2 o] %9 Hatgro] F() A2 M&A 7 o] F
dx= F wEE é@

M&A
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<H 5> M8A 72 A= mQle
Tests(FA7|H2 &E?)

719l gt

H310| CHSt Mean—difference

719 B OIA oIS STA
Panel A
M&A A 1A & Hii(a) -0.007 -0.01 -0.064
M&A A 13 & FH(b) 0.051 0.077 0.122
Bt ZHb—a) 0.058 0.087 -0.058
Hial ASE A tvalue 1.44 1.91% -0.97
A 7NAF 48 48 48
Panel B
M&A A 2d A H(c) -0.061 -0.074 -0.074
M&A A# 23 3 Hi#(d) -0.007 0.076 -0.023
HiFxHd—c) 0.053 0.151 0.051
Bt AEFS A3 tvalue 2.48% 2.07%* 3.06%**
R e 34 34 34
Panel C
M&A A 1d A Hid(e) -0.008 -0.028 -0.067
M&A A 23 T FH(f) -0.0003 0.087 -0.012
Hd 2K f—e) 0.077 0.115 0.055
Bzt 2SS A% tvalue 2.13%% 2.30%* 2.40%*
I e 35 35 35
T EE 7194859 HES Altstr] ol dol AtdHdghs Aste AAtsia
o} t-valueol] TA]E *, *x Gl xxx Zo WA} 02k AFIHEES 4 10%, 5%,
9 1% F2N 714EE eJvla
o= /A a=rt wv)sie, 53] STA Wg9] Afolle 2318 437}
otslEl Ao 2 Yepgth olgfst A= M&A Aol 93t 719 A
NAET7E g 71ge] FA71990 Ag-oll B} o F o] Yeldtar
g 4 S Aotk
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(E 6> M8A e T m|Ql47[9f it Hajof Chet Mean—difference
Tests (847142 &4<?)

71947 OIA oIS STA
Panel A
M&A A 1'd A Hd(A) 0.001 0.037 -0.039
M&A A 194 & B (B) 0.050 0.057 -0.091
BB —A) 0.049 0.020 -0.052
Hiat AEFS H3 tvalue 2.84%%x 0.77 -1.89%
I e 215 215 215
Panel B
M&A A 2d A H(C) -0.0001 0.033 -0.055
M&A A 23 & FD) -0.031 0.07 -0.069
HHd2HD —C) 0.031 0.374 -0.014
HEzt 2SS A3 tvalue 2.61%%* 1.89%** 0.7
I e 133 133 133
Panel C
M&A A 1d A HH(E) 0.001 0.039 -0.05
M&A A 2@ 3 HFIH(F) 0.074 0.079 -0.117
HHF2KF —E) 0.073 0.04 -0.067
Bzt ASS 93 t-value 2.92%%% 1.54 -1.81%
i R 145 145 145

T RE QAR HaEgks Alter) olxef s iis Axtate] Allteta
o} tvalueo] FAIE *, #* xxx 5.0 FPA7) 02k AFIMEE 42 10%, 5% 2
1% A 712Hs 9wt

e
(=
= N

A3} PG MEA Aol thte] mek ¢
: %l,q th%]. _j__‘,% A B C I:U
2 8fo], M&A 7P EA M&A 7

o
247140 2 FBL BFeue e

r—u
)

r = 1 o

L)
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& = M&A A ©]F ]
5710l @i}ﬂﬂ obist 7oz 90g 2
F A=) ARE AR FrhE £ gle Ao Hel
AN ATz Hrie] miuA she Aot

SAM G ATEA WAL VY] SR dnrFoR
AHEE I PE AT FUsH, A WAl 2] AR PTE

3ttt 2, Al NE g 2o 2413

A71A Y (- )2 XS RTIA R 2A)2
Z_1& t—17] 7199 54L& Yeille AFHTEH, M&A HHW
A

7k 2o} Aek2 J19de) FHL ekl ATHFES A

oI E el At mhr bR 2719 44719 2 Birgkel BA
Hog foid Fo|2 Mol WSS AU /Y PSR
3} BAS J12e) BN F2 AHEE ARNSES TFAR
(%7 ilx)

2ASARA) Aok <E o 2ol Yk AR Aok
Seluets ddoR @ R SR ol xe) BAATHFES 2I[2000)
S} 2A) thEA] Yk BE WSS T B (ii)dA 29, 719
o) 288 et BEEECILS 2UACSL /19 TEIE
Ehie g o) FRAGTLY FHAFE BF (09 F58 714
3 gom EAHOEE folsiTh ot o} +o40] 51 £EAR)
Z19YEE BaskE TPe Aol Y-S AR EF, 7191e) 2R

23) 719e] HAJRI} M&AS] AR E FFS Z 5 OB T M&A UH|E 0|9} 2+
o] XFATIE AL AR o] WA/dE A (endogeneity problem)E HAAIZ
F Ak 7 E M&A BEle] 17]9] ARE Fogto gy o3 EAE UF
XJE Zol|aA} a4tk
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KE D 4044 | Xo
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ICR O] R} R A &0 A& A7 A Yol + oA H| R
MNA M&A t37199E Hell= B
AB ART G S (Fe+Ag+fi7tsd+EdEsdTER)
C - ;_‘]_0]:1)
o Hua
CFL AFEF(EJ LT HTEE « THA)
STL MEd o FRACHES - F5A)
BAR AAFAS=(FTAYT + T4
IEB ADF A HE(CIAIE + FAAT
OAT RTINS (=S - FEARD
RS AEA D34S YeRHE YuH$524 RankSE 1998 2
an
Rank630 AR 71E 39 59 AEALIAL Rank6302 7]
an
Rank3170 6~309) LA LI AL Rank31702 491 31~709] AEAL
an -
A Ve

AV e
M&A vase] FHAFE =

AR frolstth B wee AT So BE
e M&A Aol FeIg M&A +
12 Ths Aol Yrke AS ojulgeh)

4T o
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o
N
)
=
=X
3
N
2
By

filo rlr of ok

24) 2} FAAGE oAl 10% BEo] 2X7) WEe] 5 A Fal M&A A
7 7199l BABE 24% 4 AT BAHeR T olde SHo] 3
£ o] APolth e & Avhe 1@ Aol R8s YEhT lE A==
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CH 8 J|HF4o et 2R 2Y FHEN
0] (i) (iii)
. 12,585k L0.645%+ -1.248%
(0.731) (0.255) (0.812)
- * - -
R 0.003 0.002 0.003
(0.002) (0.002) (0.002)
-0.191 -0.488* -0.546*
MNA (0.268) (0.288) (0.316)
L0.005%** 20.001 -0.001
CAB (0.001) (0.001) (0.001)
L0.065%+* 20.055%#
CFL (0.004) (0.004)
L0.019%#* 20.015%¥
STL (0.001) (0.001)
0.013%#*
BAR (0.001)
0.001
IEB
(0.001)
0.0002
OAT (0.0004)
20309 0.039 0.106
Ranks (0.273) (0.292) (0.295)
0.610%*+ 0.388+* 0.439*#*
Rank
ank630 (0.142) (0.162) (0.171)
0.736+*+ 0.443%%+ 0.424%*
Rank3170 (0.148) (0.170) (0.180)
LR 47 316.907 1,595.38 1,494.55
[p-value] [0.00] [0.00] [0.00]
Pseudo R 0.058 0.2944 0.3133
EEIYF 22,499 8,607 7,947
F: FEWSE RAV 49 19 48, S0 B9 09 @2 Ade, A=
AL Eauo] Stk () ke EEAACI % 9 e 2747}
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T AT Qlof T sl Fagh FAE M&A Al digh A
¥ E2Xo|t} Mitchell and Mulherin(1996) 1982 dF-E 19891d A}o] <]
n=AEE o] &ate] 71AQg et FEREA ek g BA4E 59
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ABSTRACT

Although various publicly reserved funds have recently come to the
fore of academic and policy-making attention in Korea, researchers rarely
take up the issue of the reserve fund retained from annual profits by the
central bank (i.e., the Bank of Korea). Starting with the general public
choice premise that bureaucrats seek to maximize their discretionary
budget, this paper first provides a theoretical reasoning why central bank's
bureaucrats would prefer retaining annual profits to turning them to the
Treasury. The major tenet to be emphasized is that retained profits as a
reserve fund can give the central bankers discretionary power in their
disposition. In particular, we focus on the close relationship between the
reserve fund and the discount windows. The latter, as a monetary
instrument, has traditionally been demonstrated to cause secrecy,
arbitrariness, and other bureaucratic amenities in the previous literature.
Subsequently, this paper, based on 61 countries data, empirically verifies
that the central bank's reserve fund is at least partially used to additionally
increase the discount windows. Since an excessive use of discount windows
results in inflationary bias, we conclude the paper with some policy
suggestions to have such bureaucratic power of discretion in check. This
paper, if in its experimental nature yet, is expected to shed a critical
implication for establishing the meaningful independence of the central
bank to a host of countries.
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"We should not expect that a monetary authority will naturally
pursue the optimal social benefits achievable with cleverly designed

stabilization policies." (Brunner[1981])
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Albania Law on the Bank of Albania §9 General Reserve Fund =3 75%
Australia Reserve Bank Act 1959 §29 Reserve Fund set E{S/de fo.f B 20.9%
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Barbados Central Bank of Barbados Act §9 General. Reserve & Q5. 1.5%
Special Funds
. Organic Act of the National Bank of Belgium . ‘compensating for losses o
Belgium §30~33 Special Reserve Fund in capital stock" 7.9%
Statutory Fund & "Cover uncollectable
Bulgaria Law on the Bulgarian National Bank §7~8 Y and doubtful receivables, 13.1%
Reserve Fund P "
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Canada Bank of Canada Act §27 Rest Fund =3 0.1%
Chile Constitutional Organic Act of the Central Bank of Reserves "Oftset any deficit” Lo
Chile §77
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to cover other losses
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ABSTRACT

This paper analyzes the industrial growth of Korea in the 1990s and its
relationship with the nation's export performance. The result shows that total factor
productivity (TFP) played a significant role in the growth of some industries, where
in particular a sharp increase in TFP was observed in the electrics and electronics
industry and the automobile industry in the late 1990s. While CEPII RCA indexes
for the Korean industries such as IT industry and automobile industry significantly
increased since 1998, only limited evidence was found that TFP or TFI influenced
RCA. Investigating Korea's export performance in the Northeast Asian context, this
paper shows that, in the 1990s, the growth of Korea's exports to Japan was led by
industries that recorded relatively fast growth in total factor input (TFI). In contrast,
that to China was almost equally contributed by industries that experienced
relatively fast growth in TFP or TFI. This paper also investigates competition
between Korea and China, and Korea and Japan in the world market. The
competition between Korea and China was relatively stronger for the Korean
industries to whose growth TFI made a more significant contribution. While no
decisive evidence is found for the relationship between TFP growth in Korean
industries and their competition against Japan in the world market, it is revealed that
the competition between Korea and Japan became less intense for the Korean
industries to whose growth TFI made a stronger contribution. In this regard, the
paper supports the view of 'nut-cracking' that the Korean economy has lost its
competitiveness in the sectors where it maintained comparative advantage, but
failed to catch up more advanced countries such as Japan by gaining competitiveness
in more capital or technology intensive sectors.

19904ithe] BRI E 0f2 Jbxl 3ol WS Fsteich b I
o AxSi7|el D= Befo| 5=l Jfeix|7| Al P2l AHIL AL I}
Wat B st S2A4MM0| MMTe] F2 SHoR X2

H:

Ch 2 o7 of 7|2t Sote] Al AIER of W5} ToiA Do

(e}

o

32

ri
ob

0
of
0

2
N
o ot
2 0% N o 0
=}
tol
N

2
02

4
ot
o H
o
r
Io

2
—_
gl
it
Qk
¥ 0
Ol
- -|D
12
%
°oH
1o
iy
>

do
ob
nE ok
4
i
0x
il
(@]
m
s
I
kN

o I2 267
El
Ho
d
A
4>
N

i
AT
1z
wopy i mlo

L=
o
N
10
H
rin
[

0A

mjo

L]

Hn

_?ﬂ

>

8%}

2

x

rir
I
J
J

4T ro o

gl
o

N
o
o

ol
%
Ral
I

A

o

A
o
N IR
Fo

ox oo = >

oM
AN}

)

X

P

o)

H-Ll AN}

r

m

-
=
rot
rm
Blis

— Mo I
=)
x
2
u

tof

N
o
i
N

3| X= = ‘nut-cracking’2l
B #ojLt= Aol o o|4

0=
ofr
32
ojo
1o
HI
o
kl
k=l
Hu
Bl
o
T
>
I

rir
i

J

Elone md 0x 10 32 mo 2
rir 1o i

>
oj
e
B
2
1o
o
12
x
rot
o




Productivity and pattemns of trade 251

l. Introduction

Korea has been one of the most important players in Asia since the
early 1960s, contributing to the world’s economic growth and dyna-
mism. While each and every stage in the Korean economy’s develop-
ment process since the early 1960s has been dramatic, one of the most
significant turning points of the Korean economy was the ambitious
launching of the heavy and chemical industry oriented policy by the
government in 1972. This policy of encouraging six strategic indus-
tries - steel, petrochemicals, non-ferrous metals, shipbuilding, elec-
tronics and machinery - has been criticized for having distorted mar-
kets. Nevertheless, it is also observed that the industries protected or
subsidized by this policy grew up to lead the nation’s economic
growth, at least up to the crisis in 1997.

While the Korean economy recorded remarkable growth until 1997,
Kim (2001) and Kwack (2001) point out that the economy in fact had
lost its competitiveness in the run up to the outbreak of the economic
crisis, through unnecessary compromise of the Roh government
(1988-1993) over the demands of workers. They also argue that large-
scale economic reform without prudent economic considerations by
the successive Kim government (1993-1998) worsened the situation.
As a result, costs such as material costs, labor costs, and borrowing
costs had been consistently increasing, which was accompanied with a
substantial increase in the unit value of exporting goods until 1995
(Tcha and Lee, 2003). KDI's (2003) study on the competitiveness of the
Korean industries also revealed that total productivity of Korean in-
dustries during the first half of the 1990s fell short of that before and
after the period.

The 1990s was a period of storm and stress for the Korean econ-
omy. Though the economy faced various challenges, it broke through
US$10,000 of GDP per capita entering a new era, joined the OECD, but
shortly after, was engulfed in a crisis. Nonetheless, the years of 1999
and 2000 demonstrated unprecedented recovery from the crisis. This
paper investigates the Korean economy during this critical period, in
particular, concentrating on growth of the industry and changes in
certain aspects of trade. In analyzing the aspects of trade, the nation’s
relationship with China and Japan is particularly focused.

Section II of this paper analyzes the structural changes in the in-
dustries by concentrating on their growth. In particular, based on
growth accounting, the contribution of total factor inputs (TFI) and
total factor productivity (TFP) to growth is analyzed for 17 manufac-
turing sectors using the KDI multisectoral data. Section III discusses
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structural changes in trade in the 1990s. Revealed comparative advan-
tage (RCA) indexes developed by Centre d’ Etudes Prospectives et
d’ Information Internationales (CEPII) are calculated for each indus-
try to find structural changes in relative advantage of the nation. In
addition, the export similarity index (ESI) is used to discuss competi-
tion between Korea, China and Japan in the world market. The evolu-
tion of the nation’ s export pattern during this period is also dis-
cussed. The findings from Sections II and III are integrated in Section
IV. The relationship between growth of TFI and TFP, and certain as-
pects of trade — RCA and ESI - in each industry is analyzed. Fur-
ther, it is investigated whether each industry’ s RCA and its experi-
ence of competition against Japan and China is inter-related. The ma-
jor findings in this study are consistent with Heckscher-Ohlin Crowd-
ing Hypothesis (Leamer and Lunborg, 1995), which is well known as
"nut-cracking" effect in more popular terms. Heckscher-Ohlin Crowd-
ing Hypothesis explains the situation where one economy is caught
up by late-comers and loses comparative advantage for the sectors
that it conventionally maintained comparative advantage, and at the
same time, cannot construct strong comparative advantage for more
advanced sectors. This study confirms that in general, the competition
between Korea and China was getting severe in the sectors where Ko-
rea traditionally possessed comparative advantage, but Korea failed
to gain competitiveness against Japan in the sectors where Japan
maintained comparative advantage. The paper concludes with Sec-
tion V.

. The Changes in Industrial Structure in Korea

1. The Changes in Industrial Structure - Overview

In 1990, as reported in Table 1, Korea’s total GDP was 178,797 bil-
lion won (nominal), where the contribution from manufacturing
reached 55,681 billion won, or 31.1% of GDP.! This fell slightly to
about 30.9% of GDP in 1992 and remained stably within the range of
30-31% until 1997. The year of 1998 witnessed a rapid growth in
manufacturing, and the sector bounced back to explain more than 32%
of GDP, producing 156,877 billion won.

While manufacturing stably explained about 30-32% of GDP
throughout the period of the 1990s, some dramatic changes in the
structure inside of the manufacturing sector was observed. The most
prominent change is, as shown in Table 1, the sharp decrease in the

! Most figures used in this paper are from KDI (2003) unless otherwise informed.
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share of textile & apparel (T&A) in manufacturing which fell from
10.7% in 1990 to 4.3% in 2000. The value of product from this industry
during the period in fact increased until 1994 in both nominal and real
terms, nevertheless, the industry’s growth rate was far behind that of
the entire manufacturing sector, subsequently shrinking relative to
other industries. Similarly, the chemical products and automobile in-
dustries experienced slight decreases in their shares during the period,
which respectively ranged about 11-13% and 8-10% of the entire
manufacturing. General machinery explained about 7.6% of manufac-
turing on average, and maintained a share of 7-8% throughout the
period, ending up with 7.2% in 2000. The electric & electronics (E&E)
industry, which contains four sub-industries - semiconductors, elec-
tronics and parts (E&P), IT equipments and home appliances - experi-
enced the most dramatic increase in product value and share. The in-
dustry produced 7,956 billion won or 14.3% of manufacturing in 1990,
which increased by more than four times to reach 32,663 billion won
or 18.5% of manufacturing in 2000.

In summary, the total value of products and shares increased for
all five major manufacturing industries?, except for T&A, for which
the share rapidly decreased. The share of E&E increased most signifi-
cantly, and the shares for the remaining three industries - chemical
products, general machinery and automobiles - were by and large
maintained or slightly declined with mild fluctuations.

Looking inside of E&E revealed that the four sub-industries in this
category experienced different growth patterns. For example, semi-
conductor industry grew more than seven folds for five years since
1990, and explained 5.8% of manufacturing products in 1995. Since
then, growth has been retarded and the share has fallen to 3.8% in
2000. The growth of IT equipment showed an opposite trend. Larger
than the semiconductor industry by almost four times in 1990, despite
the rapid growth, its size fell behind semiconductors industry in 1995,
accounting for 5.7% of manufacturing output. However, the industry
grew very rapidly in late 1995, and regained its position as the largest
E&E sub-industry in 2000, with a share of more than 49% in E&E or
9.2% of manufacturing. E&P and home appliances also recorded sub-
stantial growth during the period, however, their growth rates were
lower than the other two industries, and subsequently their shares in
total manufacturing were relatively stable.

? These five major industries include T&A, E&E, chemical products, general machinery and
automobile industries as shown in Table 1. As E&E in turn disaggregates into four industries,
these five major industries are in fact eight industries in the classification by the KDI (2003).
They explained major portions of employment, total output and exports throughout the 1990s.
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<Table 1> Total Product and Manufacturing Share for Major Indus-

tries in Korea

(unit: billion won, %)

1990 1995 2000
Textile & Apparel 5,979 7,833 7,549
(10.7) 6.7) 4.3)
Chemical Products 7,422 15,057 20,232
(13.3) (12.9) (11.5)
General Machinery 4,147 9,385 12,798
(7.4) (8.1) (7.2)
Electricity & Electronics 7,956 19,221 32,663
(14.3) (16.5) (18.5)
Semiconductors 947 6,775 6,642
(1.7) (5.8) (3.8)
Electronics & Parts 2,837 5,271 8,428
(5.1) (4.5) (4.8)
IT Equipment 3,690 6,582 16,155
(6.6) (5.7) (9.2)
Home Appliances 482 593 1,438
0.9) (0.5) (0.8)
Automobiles 5,675 11,787 14,486
(10.2) (10.1) 8.2)
Others 24,502 53,200 88,806
(44.0) (45.7) (50.3)
Total Manufacturing (A) 55,681 116,483 176,534
(100.0) (100.0) (100.0)
GDP (B) 178,798 377,350 521,959
A/B (31.1) (30.9) (33.8)

Source : Rearranged from KDI (2003).

Notes : Numbers in parentheses are the manufacturing share of each industry.
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2. Total Factor Inputs (TFI) and Total Factor
Productivity (TFP)

In conventional economic analysis of economic growth, total out-
put is determined by a combination of factors, in particular, capital
and labor. Therefore, the growth of output is contributed by the
growth of factor inputs and total factor productivity. Total factor pro-
ductivity used in this paper is obtained from KDI (2003), where each
manufacturing industry’s TFP was calculated based on growth ac-
counting,.

According to Solow (1957) and Griliches (1994), the objective of
growth accounting is to break down the growth rate of aggregate out-
put into contributions from the growth of inputs and the growth of
technology. Using a conventional neoclassical production function,
this aggregate relationship at time ¢ is,

Y(#) = A(#) - FIK(?), L(B)],

where Y is output?, A(f) is and index of the level of technology, or
is called total factor productivity (TFP)4 and K and L represent capital
and labor respectively. To take logarithms of both sides and time de-
rivatives produces the growth rate of aggregate output,

Y /Y :A/A+(AFK jK(Ai)L ,
Y Y

where X stands for changes in X over time, and F; means the
first order derivative of F with respect to input i (i = K, L). Therefore
AF; is the marginal product of input i. Multiply and divide the expres-
sion in the first set of brackets by K and the expression in the second
set of brackets by L to obtain

ALK AF,L

Y/YzA/A+( j~(K/K)+( j-(L/L) .

If the factor markets are competitive, then the marginal product of
each input equals its factor price, so that AFx equals the rental rate on
capital, R, and AF. equals the wage rate, w. Therefore, the term

* Total value added was used as Y in KDI (2003).
* To simplify the algebra, it is assumed that technology is Hicks neutral (or output augment-

ing).
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AFkK/Y is the share of the rental payments to capital in total income,
and the expression (AF.L)/Y is the share of wage payments to labor in
total income.

Under the assumption of constant returns to scale, the capital share
and the labor share add to 1 (AFkK/Y + AFLL/Y = 1). If a(t) is the capi-
tal share (= AFxK/Y)?, then the growth can be decomposed as,

Y/Y =A/A+a(t)-(K/K)+[1-a(t)]-(L/L).

In other words, the growth rate of aggregate output equals AJA
(the growth rate of TFP), plus a(t)-(K /K)+[1-a(t)]-(L /L), a weights
average of the growth rates of the two inputs, where the weights are
the corresponding input shares. KDI (2003) collated data on the quan-
tities, Y, K, and L, and total labor income for each industry. The share
of labor, a(t), was computed from total labor income and total value
added, and the share of capital was calculated as (I- a(t)). As the
growth rates, Y /Y, K /K , and L /L were all directly obtained
from the dataset, the only term in growth accounting that could not be

measured directly was the growth rate of technology, A/A. Using
the equation mentioned above, the growth rate of technology or TFP,

AJA , was indirectly obtained from
AJA=Y )Y —{a(t)-K /K +[1-a(t)]-L /L}..

In other words, we measured the TFP growth rate — or the rate of

technological progress — as a residual; we subtracted from Y /Y the
part of this growth rate that could be accounted for by the growth rate
of the inputs, K and L.

Table 2 breaks down the growth of value added as contributions
from TFI and TFP for selected periods.” For 1985-2001, the average
annual growth of value-added in manufacturing was 10.60%. While
the annual growth rate was 15.64% in the late 1980s, it decreased to
9.40% in the 1990s and then rose up to 17.47% after the crisis. Hahn
(2003) also points out that TFP for the Korean manufacturing de-

* For a Cobb-Douglas technology, Y = AK“L'™, the input shares are constant at o and 1 — a,
respectively.

¢ KDI’s (2003) study used real values for all the variables, where the base year was 1990.

7 KDI (2003) also computed TFP using the multisectoral index method as suggested by
Caves, Chritensen and Diewert (1982) and developed by Good, Nadiri and Sickles (1997). For
more information, please see KDI (2003).
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<Table 2> Decomposition of Industrial Growth (selected years)

year 1985-2001 1985-1989 1998-2001
year Avg.Annual Growth(VA) Contribution (%p) Avg. Annual Growth (VA) Contribution (%p) Avg. Annual Growth (VA) Contribution (%p)
year VA L K TFP TFI L K TFP VA L K TFP TFI L K TFP VA L K TFP TFI L K TFP
Food Prod. & Bev. 5.68 | -1.10 6.93 101 467 -029 4% 1.01 951 048 1037 195 753 014 739 198 | 472 171 350 142 328 041 287 1.44
Textiles & Apparels 0.00 | -4.37 3.97 107  -018 -046 028 0.18 929 195 1223 286 637 106 531 292 | 690 136 455 411 272 080 192 4.18

Paper Prod.,Printing,Pub. 621 | 082 1013 1.50 4.70 048 422 152 | 1200 326 1278 435 7.53 197 556 447 | 891 693 8.73 097 793 387  4.06 0.98

Chemical Products 10.64| 2.69 1251 194 8.67 110 7.57 197 | 1701 7.67 16.65 347 1345 292 1053 357 | 731 568 479 1.91 536 223 3.14 1.94
Petroleum & Coal 9.00 | 1.83 1548 429 1302 014 1289 402 | 913 054 1777 -6.06 1460 005 1455 -547 | 434 -1.02 591 -114 546 -005 551 -1.12
Non-metallic Min. Prod. 6.60 | -2.18 7.97 3.56 299 -106  4.05 362 | 1646 192 11.65 847 766 088 678 880 | 956 -026 047 934 020 -015 034 9.36
Basic Metals 9.73 | -0.12 9.21 295 672  -0.04 676 3.01 [1533 305 1679 164 1367 083 1284 1.66 | 586 0.84 6.60 074 512 022 490 0.74
Metals 6.92 | 3.09 8.97 1.08 5.83 213 3.70 1.09 | 2211 815 1649 812 1358 427 931 853 | 521 662 675 -133 652 438 214 -1.31
General Machinery 1299 3.44 1088 484 8.01 145 6.56 498 | 2437 998 1849 835 1558 423 1135 879 |19.82 720 812 1123 808 293 5.14 11.75
Semiconductors 2891 729 2425 932 1903 273 1629 989 | 4551 2007 2919 1537 28.64 10.07 1858 16.86 | 2044 0.44 542 1656 342 012 330 17.02
Electronics & Parts 2113 3.74 1577 976 1088  1.61 9.27 1025 | 2427 986 2729 425 1987 445 1542 440 |3879 984 1489 2283 1402 392 1010 24.77
IT Equipment 19.96 | 0.66 8.65 14.01 541 0.29 512 1455 | 2856 1113 1845 11.88 1589 541 1049 1267 | 4002 701 1120 2750 1053 3.08 7.45 29.49
Home Appliances 11.95( 0.86 8.52 6.87 4.89 049 440 706 | 2946 1683 2552 7.01 2208 9.00 13.08 738 |2179 333 584 1655 466 214 252 17.14
Automobiles 14.56 | 5.22 1612 298 1151 243 9.08 305 | 2704 1721 2958 235 2464 728 1736 240 |2000 1.61 312 1711 253 078 175 17.48

Other Trans. Equipment 10.61| 0.82 8.11 5.60 4.87 0.41 4.46 574 | -696 -745 140 376 -326 -376 050 -3.70 | 2457 4.82 173 2077 323 222 1.02 2134

Precision Instruments 717 | 0.75 8.16 149 5.66 0.26 5.40 151 | 2501 802 2333 581 1894 3.03 1591 6.07 |-1.06 471 -315 -042 -064 126 -1.90 -0.42
Other Manufacturing 431 | -2.81 6.18 3.29 1.00 -1.27 227 331 | 1734 377 1378 8116 8.84 213 6.71 8.50 | 11.92 4.71 7.32 5.46 6.31 2.23 4.07 5.61
Manufacturing 1060 0.12 1040 433 6.16 0.05 6.11 444 | 1564 510 1555 414 1138 218 9.20 426 | 1747 434 568 1168 537  1.69 3.68 12.10

Source : Rearranged from KDI (2003).
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creased in 1995- 1998, compared to 1990-1995. These figures support
Kim (2001) and Kwack (2001) who argue that the competitiveness of
the Korean economy eroded in the early 1990s, although some fun-
damentals of the economy appeared to be healthy. The resurgence of a
high growth rate after the crisis is considered to be largely due to the
death and exits of inefficient firms during the crisis, and the birth of
young and efficient firms since then, together with the better alloca-
tion of resources. This view is in line with the rapid increase in TFP
after the crisis, as will be discussed later.® Overall, machinery, E&E
and automobile industries experienced higher growth whereas T&A
did not grow at all.

Though not reported in Table 2, it is noteworthy that the KDI
study (2003) revealed that the leaders of growth changed from small
firms to large firms during this period.

It is well known that Korea started its economic growth in the
1960s by concentrating on the industries that had comparative advan-
tage, i.e. simple labor-intensive industries such as T&A. The fast ac-
cumulation of factors is regarded as being one of the most crucial
sources of rapid economic growth, since the launch of the develop-
ment plans in the early 1960s. Table 2 shows that for most industries,
both labor and capital input kept increasing during 1985-2001. Three
more observations regarding TFI and industrial growth are clear from
the table:

(i) During the period, industries traditionally using relatively
more labor (labor-intensive industries) did not grow as fast
as capital-intensive industries;

(i)  The growth rate of labor input in each industry overall de-
creased throughout the period in general;

(iii) The growth rate of labor input in each industry was, in gen-
eral, lower than that of capital. As a result, for the whole
manufacturing sector for the entire period (1985-2001), labor
and capital increased by 0.12% and 10.40%, respectively on
average each year.

As a result, GDP (or manufacturing) share of labor-intensive in-
dustries decreased and the capital-labor ratio in each industry in-
creased. In other words, the whole manufacturing sector was oriented
towards more capital-intensive industries, and the production tech-
nology for each industry itself became more capital intensive. It is
noteworthy that the semiconductor industry led the growth of labor

8 A referee pointed out that the exit and entry are usually observed during the cyclical down-
turns rather than upturns, while the period of 1998-2001 should be regarded as the cyclical up-
turns. The author agrees to her/his opinion. The major reason of TFP growth during this period
needs more investigation.
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input, recording 7.29% of annual growth of employment whereas it
also led the increase of capital input with 24.25% of annual growth.
The growth of TFI became slow after the crisis (1998-2001) compared
to the late 1980s. The role of capital accumulation has been substituted
by higher growth rates of TFP in leading the growth since the late
1990s.

Table 2 also provides crucial information regarding TFP growth
and industrial growth. The table shows that the average annual
growth rate of TFP for the whole manufacturing was only 4.33% for
the entire period of 1985-2001, which soared up sharply over the cri-
sis; for 1998 - 2001, the growth rate of TFP was as high as 11.68%. Be-
fore the 1990s, the contribution of TFP growth to the growth of manu-
facturing was 27%, which increased to 70% after the crisis. While it
may indicate that firms improved their production technology, at the
same time, as suggested above, such a change might be the result of
inefficient firms not being able to survive the crisis, and as new firms
with greater efficiency entered the market after the crisis.

It should be also noted that, in general, the industries that grew
fast showed high growth of TFP as shown from IT equipment, semi-
conductors, E&P, automobiles and home appliances industries, which
supports the view that TFP became an important source of growth in
Korean manufacturing. In particular, in the late 1990s, the growth
rates of general machinery, E&E and automobile industries were far
higher than the manufacturing average, where rapid increase in TFP
was observed in E&E and automobiles.

In summary, the industries with a relatively large share in manu-
facturing and high growth rate, such as E&E and automobile indus-
tries, led the growth of manufacturing since the late 1980s. It is also
noteworthy that industries with large firms and high TFP became the
engines of growth over time, in particular, since the crisis.

3. Contributions of TFI and TFP to the Growth of
Manufacturing Sector

For the period of 1985-2001, the contribution of TFI to growth of
the manufacturing sector reached about 58.10% while TFP was 41.90%
(KDI, 2003). TFP contribution was particularly high in IT equipment
(72.89% or 14.55%p out of 19.96%) and home appliances (59.10% or
7.06%p out of 11.95%). Conversely, TFP contribution was relatively
low in automobiles (20.95% or 3.05%p out of 14.56%) and chemical
products (18.48% or 1.97%p out of 10.64%). In the late 1990s, however,
TFP became substantially high in these industries as well; the contri-
bution of TFP to growth increased from 27.24% in the late 1980s to
69.26% after the crisis (1998-2001) for the entire manufacturing sector
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including industries such as semiconductors (83.28% or 17.02%p out
of 20.44%), automobiles (87.37% or 17.48%p out of 20%), home appli-
ances (78.62% or 17.14%p out of 21.79%) and IT equipment (73.68% or
29.49%p out of 40.2%).

Figure 1 shows the average annual growth rate of some major in-
dustries and contributions from TFI and TFP growth for 1985-2001
based on KDI (2003). The straight line connecting the same numbers
in each axis indicates the iso-growth curve, where any point on the

[Figure 1] Decomposition of Contribution from TFP and TFI to
Growth (1985-2001)
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line represents the same growth rate. For example, the growth point
for IT equipment lies around the line connecting 20% growth of TFI
and TFP, respectively, meaning that the industry experienced about
20% of annual growth during the period. Furthermore, the accurate
position of the point explains the contribution of TFI and TFP to
growth. For instance, the figure shows that for IT equipment industry
that recorded about 20% of annual growth, 5%p of growth (or about
25% of total growth) was due to factor accumulation, while 15%p (or
about 75% of total growth) was due to TFP growth. The figure illus-
trates that while the overall growth rate was the highest in semicon-
ductors, a large portion of the growth was due to factor accumulation.
The three industries that recorded the highest growth rates (semicon-
ductors, E&P and IT equipment) received a larger contribution from
TFP in absolute terms. However, in relative terms, the contribution
from TFP to growth was the highest in semiconductors followed by
home appliances. The contribution of TFP to growth was relatively
low for automobiles, chemical products and T&A.

The dynamics of the growth, as summarized in Figure 2, provides
substantially different features from Figure 1. The arrows in the figure
represent the move of the average annual growth for each industry
from 1985-1989 to 1998-2001. Four findings should be highlighted:

(i) For all the concerned industries, except chemical products,
the arrows point in a northwest direction; meaning that over
the period, the industries’ growth became more dependent
on TFP growth;

(i) The growth points of industries such as IT equipment and
E&P moved up, indicating that they grew faster in the late
1990s than in the late 1980s;

(iii) While the contribution of TFP to growth increased, the
growth rate of each industry, in general, decreased except for
IT equipment and E&P.” KDI (2003) reported that the growth
rates of the industries were particularly low in the early and
mid 1990s, up to the crisis. Therefore, these low growths for
1998-2001 should be regarded as what recovered from the
growth rates for the mid 1990s;

(iv) Contrast to our common belief, semiconductors, one of the
representative exporting commodities of Korea, experienced
a huge decline in the rate of growth. This decline is found to
be a result of a decrease in the contribution from factors,
while TFP’s contribution was still maintained.

? While it is not shown in Figure 1, “Other Transport Equipment” recorded 24.57% of an-
nual growth for 1998-2001, from —6.96% in the late 1980s. This is provided in Table 2.
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I11. The Relationship between Industrial
Structure and Trade Structure

1. Changes in the Structure of Tradel0

For nine years since 1992, the Korean manufacturing sector in-
creased its exports to the world substantially, as summarized in Table
3. The fastest growing market for Korea during the period was China.
While Korea’s export of manufacturing goods to the world increased
11% on average annually, those to China recorded an annual growth
of about 27%. Korea’s exports to Japan grew slower compared to the
world, recording an annual growth of 8%.

Table 3 also shows that most industries in Korea recorded double-
digit growth in their exports to China. In particular, exports of semi-
conductors expanded as much as 85%, IT equipment 48%, and preci-
sion instruments 50%, annually. Korea’s exports to Japan were also
led by E&E; 22% of annual growth of exports of IT equipment, 20% of
semiconductors, and 18% of home appliances were observed. How-
ever, the growth rate of E&P is considerably low, which implies that
the patterns of regional division of trade that Korea imports parts
from Japan was strong, and it was hard for Korea to penetrate the
Japanese market with E&P. This finding is consistent with Ko, Cho,
Lee, Lee, and Lee (2003). While the annual growth of automobile ex-
ports to China increased by 32%, exports to Japan increased by only
1%. Also, exports of petroleum and coals, chemical products and pa-
per products to Japan recorded relatively high growth rates.

2. Revealed Comparative Advantage

The comparative advantage that firms or industries can acquire
originates in various ways. Lafay (1992) categorizes them as follows:

i)  favorable natural resource endowment of the territory con-
cerned;

if)  lower relative costs through the choice of segment that are
best suited to the macroeconomic factors of production;

iif) lower relative costs through innovation at microeconomic
level in the production process;

1% All the trade data used in this section are from KDI (2003), which modified PC/TAS by
UNCTAD/WTO.
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<Table 3> Annual Average Growth Rate of Korea’s Exports
(1992-2000)

Korea to China  Korea to Japan  Korea to world
Food Products & 043 0.02 0.03
Beverages
(1.56) 0.27) (0.26)
Textiles & Apparels 0.27 -0.08 0.00
(0.97) (-1.05) (0.03)
Paper Products,
Printing, Publishing 0-20 022 017
(0.74) (2.84) (1.61)
Chemical Products 0.28 0.10 0.12
(1.00) (1.27) (1.09)
Petroleum & Coal 0.47 0.25 0.24
(1.71) (3.27) (2.24)
Non-metallic Mineral 042 0,04 0.07
Products
(1.53) (-0.58) (0.62)
Basic Metals 0.09 0.01 0.07
(0.34) (0.09) (0.65)
Metals 0.18 0.09 0.06
(0.66) (1.16) (0.56)
General Machinery 0.31 0.12 0.14
(1.12) (1.59) (1.31)
Semiconductors 0.85 0.20 0.15
(3.08) (2.62) (1.43)
Electronics & Parts 0.41 0.07 0.15
(1.50) (0.95) (1.36)
IT Equipment 0.48 0.22 0.17
(1.74) (2.91) (1.60)
Home Appliances 0.39 0.18 0.10
(1.41) (2.40) (0.91)
Automobiles 0.32 0.01 0.17
(1.17) 0.12) (1.60)
Other Transport 011 0.13 0.09
Equipment
(-0.39) (1.76) (0.87)
Precision Instruments 0.50 0.08 0.09
(1.83) (0.99) (0.81)
Other Manufacturing 0.29 -0.02 0.00
(1.05) (-0.24) (0.03)
Total Manufacturing 0.27 0.08 0.11
(1.00) (1.00) (1.00

Source : Rearranged from KDI (2003).
Notes : Numbers in parentheses are the ratio of annual growth rate of each industry's
exports to that of total manufacturing exports.
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iv)  the acquisition of monopoly elements through the microeco-
nomic creation of new products.

Therefore, changes in both resource endowments and technology
affect comparative advantage of producers. TFP may be related to mi-
croeconomic innovation in the production process (iii) or product
creation (iv), and change comparative advantage. This concept of
comparative advantage is often confused with competitiveness. The
two essential differences between the two concepts are, according to
Lafay (1992):

i)  whereas competitiveness is measured between countries, for a
given product, comparative advantage is measured between
products for a given country;

ii) whereas competitiveness is subject to changes in the macro-
economic situation, comparative advantage is structural in na-
ture.

As it is impossible to measure comparative advantage, which can
be defined in the autarky in a very strict sense, there have been efforts
in the field of economics to find comparative advantage revealed
through economic activities, in particular, from transaction of com-
modities between countries. While one of the most significant contri-
butions for these revealed comparative advantage (RCA) was pro-
posed by Balassa (1963, 1979)1, it has been widely criticized that most
indexes, including Balassa’s, distorted the real figures of comparative
advantage as they ignore domestic consumption and production (and
therefore trade balance), and take into account the flow of the relevant
commodity only (for example, see Ballance, Forstner and Murray,
1987; Webster 1991). In this regard, RCA index proposed by CEPII
(Lafay, 1992), which adopted a weighted indicator to reflect the con-
tribution of trade balance and each product’s importance for the coun
try’s total trade, is recognized as a proper index. This index f;, for
industry k in country i (hereafter a weighted RCA index or CEPII RCA
index) is defined as

fik=Yie— Zix

where yi is balance in relation to GDP (=1000%(Xix Mzi)/Y)
and zj is attributed balance to industry k

' KDI (2003) presents RCA indexes for the Korean industries using the Balassa methods.
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Xix + My
Z(Xik + M)

k
index for a specific industry is obtained by correcting the conventional
RCA utilizing relative balance and the attribution of the balance to the
industry. Rewriting this index gives

(= Y )2 In other words, this weighted RCA

_ 1000 2(X 5 M - X M)
Y; X, + M;

1 1.

foik

where the subscript . stands for the flow of commodities to a refer-
ence zone (such as the world). The RCA status of an industry can be
classified as:

Country i has RCA inindustry k  iff fa>0,
Country i has RCD® in industry k  iff fx<0,
Country i has neither RCA nor RCD in industry k  iff fx=0.

Different from most RCA indexes, the absolute value of this fi
can be larger than one. Table 4 and Figure 3 summarize the weighted
RCA indexes for Korean industries for the period from 1992 to 2000.
The general trends of the indexes in the table and figure show that, in
spite of relatively large fluctuations in the indexes for some industries,
only P&C industry moved from the range of revealed comparative
disadvantage (RCD) to RCA over the eight years, and semiconductor
industry is the only one that changed its position from RCA to RCD.
As of 2000, IT equipment, automobile and T&A industries possessed a
strong RCA: the indexes for IT equipment and automobile industries
increased and that for T&A industry decreased dramatically, but re-
maining positive. Overall, in 2000, Korea maintained RCA for seven
industries - P&C (though very close to zero), T&A, home appliance,
IT equipment, metal products, automobiles and other transport
equipment industries. It is worth noting that semiconductor industry,
which has been regarded as one of the most important exporting sec-
tors of Korea, recorded a very high level of RCA in 1995 and then lost
its revealed comparative advantage. In 1998, the industry recorded
RCD first time in the 1990s, and the degree of disadvantage became
deeper since then.

2y is GDP, X is exports and M is imports
'3 RCD stands for revealed comparative disadvantage.
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<Table 4> CEPII RCA Indexes for Korean Industries

(1992, 1996, 2000)

1992 1996 2000

Food Products & Beverages -6.2891 -7.2793 -8.4938
Textiles & Apparels 33.2642 21.6454 15.1646
Paper Products, Printing, Publishing -3.1205 -2.3753 -3.8737
Chemical Products -7.9924 -5.7064 -6.8058
Petroleum & Coal -3.9165 -1.8785 0.3701

Non-metallic Mineral Products -1.5673 -1.9944 -1.3128
Basic Metals -4.2772 -11.4629 -9.5031
Metals 1.2685 1.0982 1.2282

General Machinery -27.3191 -31.2455 -14.2997
Semiconductors 1.3044 8.3993 -8.1473
Electronics & Parts -2.7402 3.0339 -4.8919
IT Equipment 13.2469 12.3974 20.0207
Home Appliances 2.2241 2.9467 2.6003

Automobiles 7.4267 18.7344 17.6350
Other Transport Equipment 2.4981 4.7563 9.4857

Precision Instruments -5.6289 -9.7698 -10.4158
Other Manufacturing 1.6176 -1.2975 -0.6589

Source : Calculated from KDI (2003).

[Figure 3] CEPII RCA Indexes for Selected Korean Industries

(1992~ 2000)
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[Figure 4] RCA nad RCD for Korea, China and Japan
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The average RCA and RCD of the Korean industries in the 1990s
are compared to those of China and Japan in Figure 4.1 Including
P&C industry, Korea has RCA in seven industries,’> China in eight
industries and Japan also in eight industries. For three industries such
as IT equipment, metal products and non-automobile transport, the
three economies share RCA. In addition to these three industries, Ko-
rea and Japan have RCA for automobile industry, and Korea and
China share RCA for T&A and home appliances. There is no industry
that only Japan and China share RCA. In addition, no country has
RCA against the world for basic metal industry. More findings from
RCA analysis are summarized as the following,.

i)  Excluding P&C industry (where the RCA index of Korea is
almost zero), at least either China or Japan has RCA for all the
industries that Korea has RCA. This indicates that all the ex-
porting commodities that Korea has structural strength are
likely to face challenges from China and Japan in the world
market. Further, the industries that Korea has RCA consist of
both labor intensive and capital (or technology) intensive in-
dustries.

'* Weighted RCA indexes for China and Japan’s industries are available from the author on
request. KDI (2003) contains Balassa’s RCA indexes for the industries for the three economies.

'3 In 2000, Korea appeared to have comparative advantage in Petroleum and Coal, where it
used to have comparative disadvantage. The data indicated a sudden increase in export of this
commodity group in 1999 and 2000. The reason of this rapid increase needs more investigation.
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if) Japan is the only country that has RCA for some capital or
technology intensive sectors such as machinery, semiconduc-
tor, E&P and precision machinery industries. It also has RCA
for automobile, IT equipment, metal products and other
transport equipment industries, for which Korea and/or
China also have (has) RCA.

iii) China is the only country that has RCA for F&B and NMMP
industries. In T&A and home appliances industries, it may
compete with Korea as both countries share RCA for these
two industries.

3. ESI for Korea-China and Korea-Japan

A variety of indexes related to trade have been developed and util-
ized in the previous literature. These indexes have different defini-
tions and investigate different aspects of trade. This section reviews
the trade performance of Korea using the index that investigates the
extent of competitiveness of commodities exported from Korea in spe-
cific markets, in comparison with those from other countries. This in-
dex, labeled as the export similarity index (ESI), quantifies the similar-
ity of trade structures between two countries in the same market un-
der the assumption that the possibility of competition is higher when
the trade structures for two countries are similar. ESI is computed by
summing up the minimum values of each country’s ratio of export of
a specific commodity to a specific commodity group as

" koMY
BSl= S 'min | M i |
i1 My, My,

where

M} market h's imports of commodity k (in commodity group
K) from country i,

M =market h’s total imports of commodity group K from coun-
try i,

M ]]-(h =market h’s imports of commodity k (in commodity group
K) from country j, and

M ]I,i =market h’s total imports of commodity group K from coun-

try j.16

' Accordingly, the industries in subcategories are investigated to calculate ESI. For more
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In this study, the entire world market is used as a destination.
When two competing countries in a market are compared, if the index
is zero for a specific goods, the two countries do not compete for the
market with the product as one country does not export the relevant
goods at all. If the index is one, then for each commodity, the trade
structures of two countries are exactly the same, and they compete
very intensively. Table 5 shows ESI for each industry in 1992 and 2000
computed for Korea-China and Korea-Japan. The last row of the table
presents unweighted arithmetic average of ESI for each industry.
Therefore, while it can provide a big picture for competition in the
entire manufacturing sector, it does not tell specific information about
competition between countries in industries. For example, while the
ESI for total manufacturing changed more significantly for Korea-
Japan, the changes of ESI for disaggregated industries tell that the
fluctuation was more serious for Korea-China. The last column for
each case is the growth of ESI. As of 2000, there was almost the same
extent of competition measured by ESI between Korea and China
overall, as in 1992. This finding does not indicate that the competition
between the two countries was unchanged: there were some substan-
tial changes in competition structure over the period. For example,
competition between Korea and China in the semiconductor market
significantly increased from 0.30 in 1992 to 0.68 in 2000 in ESI. It re-
veals that China has already become a competitor of Korea in the
world semiconductor market as more foreign firms invested and pro-
duced in China. In comparison, competition between the countries in
automobile industry sharply decreased from 0.43 in 1992 to 0.17 in
2000. This change implies that Korea’s superiority in automobile in-
dustry has accelerated during the period, and China’s automobile in-
dustry has failed to catch up Korea’s in the 1990s. ESIk.c also signifi-
cantly decreased for NMMP and T&A industries, meaning that Korea
has lost its competitiveness in these two industries. For home appli-
ances and general machinery, the index stably moved in the range of
0.50 and 0.65 throughout the period. The change for these industries
over the period was insignificant, indicating that the competition
structure for these goods for the two countries did not change notably.
For E&E industries (except semiconductor industry) such as E&P,
home appliances and IT equipment, the competition between the two
economies were overall high showing intense competition has been
maintained in these industries throughout the period.

Table 5 also reports export similarity indexes in 1992 and 2000
computed for Korea and Japan. It is noteworthy that overall ESIk,
substantially increased for the period for the two countries from 0.43

information regarding sub-industries for each industry, please see KDI (2003).
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<Table 5> ESI of Korean Industries against China and Japan

ESIk.c (Korea-China) ESlk (Korea-Japan)

1992 2000 Change® 1992 2000 Change’
Food Products & Beverages| 0.35 048  0.13 053 058  0.05
Textiles & Apparels 054 040 -0.14 049 058  0.09
paper Eirr‘l’;“ds' Prining, | 949 039 010 055 049 006
Chemical Products 0.34 0.37 0.03 054 0.56 0.02
Petroleum & Coal 039 044  0.05 0.65 054 -011
Er‘;rc‘l‘lﬁf;aﬂic Mineral 058 040 -018 050 060 0.10
Basic Metals 032 035 0.03 054 066 012
Metals 0.61 0.62 0.01 044 048 0.04
General Machinery 048 050  0.02 0.62 062  0.00
Semiconductors 0.30 0.68 0.38 082 077 -0.05
Electronics & Parts 0.63 057 -0.06 0.55 0.57 0.02
IT Equipment 0.64 0.69 0.05 0.67 0.69 0.02
Home Appliances 074 0.67 -0.07 075 071 -0.04
Automobiles 043 017 -0.26 071 088 017
Other Transport Equipment| 0.51 0.49 0.02 042 045 -0.02
Precision Instruments 0.52 0.62 0.10 0.62 0.64 0.02
Other Manufacturing 051 049 -0.02 042 045  0.03
Manufacturing 042 040 -0.02 0.43 0.53 0.10

Source : Computed and rearranged from KDI (2003)
Note : * denotes the change of the index.

to 0.53 indicating that competition between them intensified in the
1990s. The competition became significantly severe for automobile,
basic metals, NMMP and T&A industries while became less intense
for P&C, PPP and semiconductor industries. An increase of ESlk; for
automobile industry is most dramatic reaching as high as 0.88 in 2000.
This shows enormous contrast to a sharp decrease in ESlk.c for the
same industry for Korea and China. For automobile industry, Korea
far exceeded China and grew up to be a significant competitor of Ja-
pan in the world market. T&A is another industry that shows promi-
nent contrast of ESI between Korea-China and Korea-Japan. While ESI
for Korea-China for T&A industry decreased from 0.54 to 0.40 in the
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1990s, that for Korea-Japan increased from 0.49 to 0.58 in the same
period. While it needs further investigation with more disaggregated
data, nevertheless, it indirectly proves that the Korean T&A industry
moved its focus from labor-intensive, low-price goods to more tech-
nology-intensive and high-quality goods, and, in consequence, com-
petition between Korea and Japan intensified. While ESlkxj for home
appliances and semiconductor industries decreased, those for E&P
and IT equipment industries increased only marginally. For E&P, the
competition index between the two countries is also very stable
around 0.55-0.57, and the extent was about the same as or slightly
lower than that of Korea-China. Nevertheless, the continuous de-
crease in the index for semiconductors and home appliances (1% per
year respectively) is observed, which might be due to the relocation of
production bases from the two countries to China.

In summary, the overall competition between Korea and Japan in-
tensified in the 1990s. Nevertheless, there were substantial changes in
competition between Korea and China in selected industries. Compe-
tition between Korea and China increased very rapidly in the semi-
conductor industry, due to the catch up process of China. In contrast,
in the automobile industry, Korea has increased the gap between the
two countries as proven by decrease in ESlk.c. Korea’s automobile
industry grew relatively successfully, stably increasing its competitive
edge against Japan (say 3% per year as measured by the ESI).

IV. Effects of TFP growth on Trade

1. Introduction

This section investigates the effect of TFP growth on some aspects
of trade that the Korean economy experienced in the 1990s. The as-
pects of trade to be investigated include export growth to China and
Japan (and the world), RCA and ESI. While this section is, in particu-
lar, interested in the effects of TFP growth, the effects of other vari-
ables such as TFI growth and overall industrial growth are also ana-
lyzed. As a result, it will reveal how structural changes in industries
can be interpreted in the context of international competition and re-
vealed through trade.

More specifically, this section analyzes the relation between each
industry’s TFP growth and export growth followed by the relation
between each industry’s TFI growth and export growth. These will
show how the export structure of Korea, in particular, exports to
China and Japan, was affected by the growth of TFI and TFP. Second,
each industry’s TFP and TFI growths are compared with each indus-
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try’s competition against China and Japan. This will reveal how com-
petitiveness of Korean industries in the world market was influenced
by the growth of TFP and TFI. It is also one of the major concerns of
this section how the change in RCA is affected by TFI and TFP growth,
and how it is related to export performance and ESI.

2. Growth of TFP, TFI and Exports

Previous sections investigated structural changes in Korea’'s indus-
tries in the 1990s, and found which industries contributed to economic
growth, increasing its share in manufacturing and GDP. The contribu-
tion of TFP and TFI to industrial growth and annual growth of exports
were also investigated. It is believed that the growth of TFP and TFI
are related to the changes in Korea’s RCA, growth in exports, and
competition against China and Japan. Table 6 summarizes the correla-
tion coefficients between the sources of each industry’s growth and
export growth, ESI changes, and RCA changes.

First of all, it is striking that the changes in RCA were not contrib-
uted by either source of industrial growth. Changes in RCA are posi-
tively related to TFI growth only (p = 0.091), but the magnitude is neg-
ligible. This result cast an important question regarding

the RCA fluctuation for the Korean industries in the 1990s. The
RCA index is by definition the measure of comparative advantage
revealed through trade. If neither TFI nor TFP growth (and even the
industrial growth itself!) explains the fluctuation of RCA, it indicates
that domestic consumption pattern also substantially changes and in
consequence changes in comparative advantage may not be properly
reflected in trade performance. It needs further investigation whether
there is any other reason that can explain why the industrial growth is
not related with RCA in the 1990s. In fact, RCA does not explain Ko-
rea’s export performance to China and Japan. The growth in each in-

<Table 6> Industrial Growth and Trade Performance: Correlation
Coefficients (1992-2000)

Xe X] X (KorEeiéiina) (Kor]ezziI]Ka-;aan) RCA
GIP | 0578 0454  0.498 0.564 -0.242 -0.015
TFI 0336 0436 0528 0.625 -0.326 0.091
TFP | 0533 0.282  0.259 0.245 -0.056 -0.014
"11:1;11; -0.156  0.116  0.205 0.279 -0.202 -0.124
RCA | -0.052 -0.049 -0.119 -0.138 0.122 1
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dustry’s RCA is not correlated with the growth of Korea’s export to
the two countries. This finding supports the view that domestic con-
sumption pattern might change substantially during the period. While
the magnitudes of figures are still small, the changes in RCA is nega-
tively related to ESI for Korea-China (p = - 0.138) and positively re-
lated to that for Korea-Japan (p = 0.122). It implies that the Korean
industries, which experienced relatively large extent of RCA im-
provement, faced slightly less competition from China and more
competition from Japan in the world market. This finding is reason-
able considering that in Korea RCA indexes increased significantly for
leading industries such as automobile and E&E in the 1990s, which
were in the frontline of catching up with more advanced Japan’s in-
dustries.

Second, the table indicates that all correlation coefficients for
growth in industrial output (value added is used here) and export
growth are positive. The industries that experienced higher growth in
output, in general, experienced higher growth in exports to the world
market, including both Chinese and Japanese markets. It is notewor-
thy that the correlation coefficient between the growth rates of TFP
and exports (p = 0.533) is substantially larger than that between the
growth rates of TFI and exports to China (p = 0.336). In other words,
the Korean industries with relatively higher TFP growth are more
likely to increase their export to China compared to those with rela-
tively higher TFI growth. In contrast, the correlation coefficient for
TFP growth and export growth (p = 0.282) is substantially smaller
than that for TFI growth and export growth for Korea’s exports to Ja-
pan (p = 0.436), indicating that Korea’s exports to Japan were more
closely related to TFI growth rather than TFP growth. This result may
reflect that Korea has comparative advantage against China in the in-
dustries with higher TFP growth, and against Japan in those with
higher TFI growth.

Third, it is also noteworthy that the correlations between the
growth rate of TFP and exports to China or exports to Japan are larger
than that to the world. In contrast, the correlations between the
growth of TFI and exports to China or Japan are smaller than to the
world. In the world market, Korea’s export growth was more closely
related to TFI accumulation rather than TFP improvement during the
1990s. The appropriateness of these analyses may be questioned as the
industries with higher TFP growth could experience higher TFI
growth as well. However, the correlation coefficient for TFP growth
and TFI growth is only 0.142 during the period, showing that the two
growth rates for each industry are fairly independent. Nonetheless,
this study also calculates the correlation coefficient between the dif-
ference between TFI growth and TFP growth and export growth; the
results support previous findings, showing that it is negative for
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growth of exports to China and positive for that to Japan. The indus-
tries with relatively higher TFI growth than TFP growth are more
likely to penetrate the Japanese market successfully, while they are
less likely to penetrate the Chinese market.

3. Growth of TFP, TFI and ESI

The comparison of the correlation coefficients between the indus-
trial growth, growth of TFP and TFI, and ESI results in some interest-
ing findings. First, the average annual growth rates of industry’s out-
put, TFP and TFI are all positively correlated with ESI between Korea
and China, and negatively correlated with ESI between Korea and
Japan. For a Korean industry, which experienced a higher growth in
industry’s output, TFP, and TFI during the 1990s, competition be-
tween Korea and China in the world market increased (p = 0.564 for
GIP-ESlk.c, p = 0.245 for TFP-ESIk.c and p = 0.625 for TFI-ESIk.c re-
spectively), while competition between Korea and Japan decreased (p
= - 0.242 for GIP-ESlky, p = - 0.056 for TFP-ESIk; and p = - 0.326 for
TFI-ESIk. respectively). The positive correlations for Korea-China im-
ply that China also increased its exports of the commodities that grew
rapidly in Korea, and consequently, competition intensified. It is in-
teresting that competition between the two countries has the highest
correlation with the growth of TFI; the Korean industries, which re-
corded higher growth of TFI had to deal with more intense competi-
tion from China. In contrast, the correlation between the growth rates
of TFP or TFI and changes in ESI for Korea-Japan decreased for the
period, indicating that competition between Korea and Japan became
less intensive in the industries that grew fast in Korea. Three kinds of
answers, which are completely opposite to each other, may be sug-
gested for the Korea-Japan case:

(i) Those industries that grew fast in Korea might grow even
faster in Japan and, as a result, Japanese firms were able to
capture more of the growing world market;

(i) Some Korean industries might completely catch up with
Japanese industries, which would lead to a decrease in Ja-
pan’s share such as memory semiconductors (in particular
DRAM);

(iii) Alternatively, as KDI (2003) points out, the acceleration of re-
location of production bases for these industries to foreign
countries such as China, would induce a decrease in competi-
tion between Korea and Japan.?”

'7 The three suggestions should be applied with care, especially when TFP is considered, as



Productivity and pattemns of trade 275

Second, the correlation between TFP growth and ESI for both Ko-
rea-China and Korea-Japan is weaker than that between TFI growth
and ESI for both cases. The industries whose growth was based on TFI
faced more severe competition from China as aforementioned. In
other words, competition from China was relatively weaker for the
Korean industries that achieved a high rate of TFP growth. On the
other hand, competition between Korea and Japan decreased more
significantly for the industries with a relatively higher growth rate of
TFI than TFP. In other words, the industries that had more contribu-
tion from TFI growth (than TFP growth) to their output growth faced
less competition from Japan.

The size of the correlation coefficients for Korea and Japan requires
further discussions. First of all, competition between Korea and Japan
in the world market was not stable in aggregated data for selected
industries. Nevertheless, the changes of ESI for many industries were
insignificant. The coefficient for the growth of TFP and change in ESI
for Korea-Japan is also very close to zero, which implies that TFP im-
provement in the Korean industries may not be sufficient to gain the
competing edge from Japan in the world market. Over the period,
while six Korean industries experienced very rapid growth in TFP
including E&E, automobiles and other transport equipment, only one
of these six industries, automobile industry, recorded substantial and
positive increase in ESI against Japan. For most of these industries,
notwithstanding the rapid growth, Korea still seems to have failed to
catch up to Japan in the world market except for a few commodities
such as DRAM.

In summary, it can be concluded that the Korean industries faced
challenges from China in the 1990s, where the challenge was relatively
stronger for the industries with higher TFI growth. This implies that
the industries that grew fast in Korea based on factor accumulation
also grew rapidly in China, possibly even faster than those in Korea.
The overall competition between Korea and Japan in the world mar-
ket became less intense for the Korean industries that enjoyed fast
growth in TFP or TFI. More specifically, while the effect of TFP is neg-
ligible, competition was significantly reduced for the Korean indus-
tries, which were largely contributed by growth in TFI. This is consis-
tent with the phenomena that Japan has moved from the industries
dependent on TFI to those dependent on TFP, and left more room for
the Korean industries supported by TFI growth. The growth of TFP is
found not to have influenced competition between Korea and Japan.

the correlation between TFP growth and ESI growth is almost zero. Also a referee explained that
the low correlation between TFP and ESI for Korea-Japan might be interpreted that the level of
competition is structurally independent of TFP, rather than Korea did not gain competitiveness in
spite of TFP growth. While this argument is plausible, the fact that Korean did not gain competi-
tiveness is still valid. For the reason of insignificant correlation, further analysis is needed.
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The relocation of production bases offshore or relatively fast growth
of Japan's industries may be the cause of this phenomenon as dis-
cussed earlier.

4. Further Considerations

While this study investigates the growth of industries in Korea by
disaggregating the sources into TFI and TFP, and analyzes their rela-
tionship with selected trade figures and indexes, there is no reason to
limit our discussion to only those trade figures used in this study. For
example, some other trade-related indexes such as trade specialization
index, or other RCA indexes may provide invaluable information
from different angles. This study analyzes the relationship between
industry’ growth, RCA and ESI by investigating correlation coeffi-
cients between relevant figures. More rigorous quantitative analyses
could be performed when longer time series data and the information
regarding sources of industrial growth for China and Japan are avail-
able. For example, ESlk.c is considered to depend on variables of the
two countries, Korea and China, where certain variables such as TFP
and TFI for China are not available at present. In this regard, to run
regression using only available data will estimate parameters with
bias, which will render the entire estimation meaningless. This is one
of the major reasons that this study does not perform regression
analysis to find the effect of TFP and TFI on competition. Nonetheless,
even with the simple quantitative analyses, this study presents many
interesting results, where most of them are consistent with intuition.
Omission of discussion on any change in trade policy at Korea's ex-
port destinations such as China and Japan and the patterns of intra-
industry trade also remains as a limitation of this study in providing
more affluent and accurate information. Further studies are planned
for service industries as well as manufacturing industries, and utiliza-
tion of more variables such as TFP, TFI and some trade figures for
relevant countries including Japan and China will enable a more di-
rect and implicative analysis of the structural relationship between
Korea, China and Japan. Furthermore, a close investigation of firm
level data would supplement this study that is based on industry level
data, as aggregation may distort some real figures. Also, although
there is a consensus on the stylized fact that TFP or TFI growth causes
changes in patterns of trade, causality between structural changes in
production and trade should be further confirmed as more data are
compiled.
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V. Summary

This study disaggregates the industrial growth that progressed in
the 1990s in Korea into contributions from TFI and TFP growth by
using data collated for KDI's multi-sectoral model. These findings are
applied to the exploration of the relationship between different
sources of growth (TFP and TFI) and trade performance, such as RCA
and ESI.

In the process of restructuring in the 1990s, it was found that capi-
tal accumulated faster than labor in proportion in most industries. In
consequence, the entire manufacturing sector was restructured to-
wards more capital intensive, and even the labor-intensive industry
used more capital-intensive production technology. TFP played a sig-
nificant role in growth for select industries, and a sharp increase in
TFP was observed in the late 1990s, especially for E&E and automo-
biles. The contributions of TFP and TFI to the growth of industries
varied considerably across industries. In the 1990s, Korea’s exports to
China dramatically increased at an average annual growth of 27%,
which is far higher than the average growth rate of exports to the
world, 11%. E&E industries led Korea’s exports, in particular to
China, recording 40-85% of annual growth. While the industry overall
led its exports to Japan as well, growth rates were lower, and exports
of E&P to Japan grew very slowly, 7% per year. However, if these per-
formance are standardized by considering the slow expansion of ex-
ports to Japan, Korea’'s exports of IT equipment and home appliances
to Japan grew relatively faster than those to China. Overall, TFP was
more closely related to Korea’s export performance to China and TFI
for Korea's exports to Japan.

Furthermore, it is striking that competition between Korea and
China became more intense regardless whether the Korean industries
experienced a fast increase in TFI or TFP. For the Korean industries
that experienced fast growth in TFI, the competition against Japan
became weaker. The more intense challenges from China indicate that
some industries, which grew fast in Korea also grew fast, probably
even faster, in China. The extent of challenges from China was rela-
tively weaker for the Korean industries, which recorded relatively
higher contribution from TFP growth. While no decisive evidence is
found for the relationship between the growth of TFP and competition
with Japan, it was revealed that the industries experiencing the high
growth of TFI faced less competition from Japan. This pattern partly
reflects that the industries whose growth depended on TFI accumula-
tion significantly declined in Japan. It is noteworthy that this finding
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confirms the general concern possessed by the Korean people, from a
new angle, that the Korean industries are nut-cracked between devel-
oping countries (such as China) and developed countries (such as Ja-
pan). Nevertheless, there is also a mild clue that the Korean industries
climbed up the ladder to compete the Japanese industries, concentrat-
ing on the industries with higher improvement in RCA. It was found
that the Korean industries that achieved higher improvement in RCA
competed against Chinese industries less severely, whereas they faced
more intense competition against Japanese industries throughout the
1990s.
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ABSTRACT

This paper theoretically formulated and empirically explored the relationship
between exchange rate pass-through (ERPT) for (average) market price and an individual
country's price, using steel products data in the US market, with special reference to two
major steel exporting countries, Korea and Japan. It was found that the direction of
market ERPT can be different from that of individual ERPT that each exporter
experiences, due to strategic interactions among producers and different parameters.
Vector error correction (VEC) models and impulse response analysis were used with the
statistical inference based on the bootstrap-after- bootstrap of Kilian (1998) for short-run,
and the fully modified estimation of Phillips and Hansen (1990) was used for long-run.
Empirical results indicate that market ERPT in the US market due to changes in
Korea-US exchange rates is different from those due to changes in Japan-US exchange
rates. The framework developed in this study indicates that this phenomenon is attributed
to either (i) the two countries have individual ERPTs of different magnitudes and
directions for the products in the US market, or (ii) the pricing strategies of the other
exporters' (to the US steel market) respond differently depending on whether the price of
the product from Korea changes or that from Japan does. As each exporter's ERPT can be
significantly different, and market response to each country's ERPT can be also different,
this study concludes that it is crucial for an exporter to understand how competitors in the
market respond to changes in its price, as well as to understand how its price changes
when the relevant exchange rate fluctuates.
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l. Introduction

The post-Bretton Woods era that allowed the free fluctuation of ex-
change rates provided the impetus for research on the effect of ex-
change rate shocks on commodity prices. This topic was explored
more intensively in the 1980s as economies experienced an unprece-
dented fluctuation in real exchange rates accompanied by the appre-
ciation (until 1985), and the subsequent depreciation of the US dollar
in the same decade. While the first few years of the 1990s have been
characterized as a period of stability in foreign exchange markets as
Goldberg and Knetter (1997) point out, there were still some notably
large fluctuations in various currency values. In the 1980’s and 1990’s,
it was frequently observed that the price of commodities in an import-
ing country did not fluctuate as expected or predicted by the tradi-
tional models such as the law of one price.

The incomplete pass-through (when changes in the exchange rates
are not fully transferred to commodity prices), or perverse pass-
through (when changes in the exchange rate influence commodity
prices in unexpected ways), observed in these periods was, in general,
attributed by researchers to the fact that foreign producers may re-
spond to a dollar appreciation by partially decreasing their prices and
also increasing their profit margins. On the other hand, in periods of
dollar depreciation it was observed that they may increase their prices
but also reduce their profit margins, in order to keep up sales and de-
fend their market share (for example, Gagnon & Knetter, 1995; Krug-
man, 1987; Tivig, 1996; Varangis & Duncan, 1993).

Notwithstanding some unexpected outcomes such as perverse
movement or no pass-through of commodity prices, most studies that
utilized disaggregated data (such as 4-digit country specific industry
data) reported the existence of pass-through. However, the extent of
pass-through was partial and differentiated by periods and market
structure, across regions and products (for example, Feenstra, 1989;
Feenstra, Gagnon & Knetter, 1996; Gagnon & Knetter, 1995; Knetter,
1989, 1995; Marston, 1990).

The purpose of this paper is to explore the relationship between
exchange rate pass-through (hereafter ERPT) for individual producers
and for the market. While studies on ERPT for individual producers
have been extensively carried out, it is surprising that the effect of
changes in a specific exchange rate on the market price (hereafter mar-
ket exchange rate pass-through or market ERPT) has seldom been exam-
ined.! A few exceptions include Rindler and Yandle (1972), Sjaastad

! In fact, when the law of one price prevails or the market is perfectly competitive, the mar-
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(1985), Sjaastad and Scacciavilani (1996), and Tcha and Sjaastad (1998).
While these studies explored the effect of one-period shocks on com-
modity markets in a multi-period open economy, they did not exam-
ine the mechanism of how the individual ERPT is related to the mar-
ket ERPT. In imperfectly competitive markets, all competitors’ prices
(and therefore market shares) are closely related to one another by
strategic interaction, hence ERPT for the whole market can be differ-
ent from that for an individual producer experiencing exchange rate
fluctuations.

Due to the nature of oligopoly markets or implicit cartels, it is
sometimes difficult to find each individual producer’s real price re-
sponse to a given change in a certain exchange rate, especially where
only the weighted average market price is announced. Different cate-
gorization of products across countries also hinders the direct obser-
vation of individual prices. Moreover, the analysis of the response of
the market price to exchange rate shocks will provide useful market
information that the analysis of individual producer’s ERPT cannot
provide. This paper theoretically develops a model, which explains
the relationship between the individual ERPT and the market ERPT,
by accommodating the aforementioned problems associated with
market prices and data deficiencies. The theoretical framework to ana-
lyze individual producers behavior is based on Froot and Klemperer
(1989) and Tivig (1996), which were widely applied in studies on
ERPT for individual producers, such as Gross and Schmitt (2000). This
study goes one step further, by analyzing the market ERPT and its
relationship with the individual ERPT. Necessary and sufficient con-
ditions to define the direction of movements of market and individual
prices will be explored. Further discussions on this subject will be
introduced after ERPT for the US steel market is empirically analyzed.

Il. The Market Exchange Rate Pass-Through

1. Market ERPT and Individual ERPT

The weighted average market price of a steel product that we are

n
interested inis P, = Za),-t p; at time t, where a; is country i’s mar-
i=1

ket ERPT will provide the same results as the individual ERPT. However, when the market is
imperfect, the change of average price in the market is not necessarily identical to that of the
price of a good from the country whose exchange rate varies.
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ket share and P; is country i’s price in the US market, which is deter-
mined from profit maximization process of exporter i. The effect of
changes in the exchange rate between country | and the US (ej) on the
weighted average market price is, leaving out time subscript ¢ for
simplicity,

op 1 . . . op
o _ op 2By [%ﬂpﬁﬂwi}_f_m
de; 0P, Oe .| oP; oP, oP, de |

Due to imperfect competition in the market, both P; and «; are af-
fected by Pj, unless each country’s market share equi-proportionally

changes with total demand when P; changes. Therefore, using elastic-
ities, equation (1) can be rewritten as

o _ P < [0 P 0P Py o 0P PP
de | de | « \oP; w; oP; P; P, oP, P; P,
oP " P.
_ o Z _ . Bk 2)
= @ 1 - ¢;) oy ' (
de [i —1 o P
where ¢; is the elasticity of country i’s market share with respect
) ow; P; . .
toPie, ¢, =-—- —| and g isthe cross elasticity of coun-
oP;, w;

. . . op. P
try i’s price P; with respect to P (i.e., oy = —- _lj_z
oP; P.
] i

Separating country J's own elasticities (g; and oy . where oy =1)
from (2) gives

oP 6P] w; P;
— = — o |1- + 1 - ¢ 7 3
6e] ae] T ¢]] Z( #i) oif a)]P] ( )

i#]

Equations (1) and (3) show that [P/ &Pj] is the important chain
connecting the market ERPT and country J's ERPT when ¢; changes.
This term [JP/ APj] is, in turn, the product of country J's market share

2 We do not have any presumption about the sign of this cross elasticity. Country i may in-
creases its price when country J increases its price. Alternatively, it may be the case that country
i decreases its price as country J increases its price. It depends on country i’s profit maximization
behavior.
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and the constellation of parameters and variables in the bracket as
shown in (3). Since country J's market share «y is positive, the sign of
[P/Fe]] in (3) is determined by the sign of the bracket on the right
side such as

oP D,
: J ; ;i I
—L 1 - + E 1 - ¢;) o 2| >0
sign |:5E]:l lff ¢]] ‘ ( ¢11) Oy a)]P]
i#]
opP P,
: ] ; @i I
- —L 1 - E 1 - ¢) o 0
sign |:66]:l lff ¢]] + 4 ( ¢11) iy aJ]P] <
i#]
(4)

Equation (4) indicates that the market price does not necessarily
move in the same direction as country J's price when the exchange
rate between country | and the destination (e;) changes temporarily.
An assumption helps to explore the necessary and sufficient condi-
tions in (4) further.

[Assumption 1] The total market demand for a specific steel product (M)
is not affected by the change in a producer’s price (i.e.,
_oM B
= a v

respect to |'s price). 3

Hy = 0, where y; is the elasticity of market demand with

Applying this assumption to the equation for the elasticity of the
market share for country J, ¢y, provides

0 (M;/M) p; _oM; P, oM Pj _

Mo p, Wi /mM) e, M, op, M MM

g,

where g is the elasticity of demand for country | [i.e. ey =

® While this assumption is consistent with a Cobb-Douglas function with powers as weights
(shares) of each exporter and, in general, reasonable for the factor markets investigated in this
paper, the total market demand for final goods would change as prices change. This assumption
is needed for the convenience of the analysis only, and does not change the findings in this paper
significantly.
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oM P71
oP; M
from (4) converted to

. Therefore, the term that determines the sign of [cP/ JP)] is

w; P;
1 - ¢y + z (1 = ¢i) oy wlpl =
i#] T4
1 1 i P (5)
- &y 4+ Z( - &) o
i#] I

Assumption 1 also implies that country J’s market loss due to its
price change is all absorbed by the other countries, i.e.

oM . ..
i R Z oM; , hence the elasticity of demand for country J's
oP; — 0P
products is

oM; P oM. P M;

il B B ovi ] _ _ g i
T, M, Zap M, ,zg“ % a, O

] ] iz My iy ]

Substituting (6) for g; in (5) gives

w; P, _
1 - EU + E (1 — 81‘,‘) Gi] a)IPl -
i#] I
p P,
z . _ e Loy Lt 5)
1 + |: Oij (1 Ei & P, ):| w]P] ) ( )

i#]

which indicates that, when there are n countries in the market, the
direction of the market ERPT to the change in any country’s exchange
rate depends on the magnitude and signs of all the other countries’
elasticities, prices and market shares as well as country J's ERPT.

We will first examine an extreme and simple case where all n sup-
pliers are identical, in the sense that their elasticities, prices and mar-
ket shares are initially symmetric, and then turn to look at a general
case, where firms are allowed to be different. It will be shown that
while both necessary and sufficient conditions are obtained in a sym-
metric case, only sufficient conditions can be derived in a more gen-
eral case.
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2. Market ERPT with Identical Producers

When all firms are identical and share the same variables and pa-
rameters, condition (5)’ reduces to [1 + (n-1) o] and, accordingly,
the ERPT for the market is

oP
E:—]a}] [1 + (n- 1) o]
66] 66]

The following proposition is presented regarding the necessary
and sufficient conditions for the direction of the price movements.

[Proposition 1] When all the producers in the market are identical,

> 1
@ -
I’s and the market prices to move to the same (opposite) direction(s), or the
individual and the market ERPT have the same (different) signs, when the
exchange rate between country | and the market changes?.

is the necessary and sufficient condition for country

The implication of this condition is clear. It shows that even when
the prices of all the other producers move in the opposite direction to
country |5 price due to their dynamic profit maximization strategy, it
is still possible that the direction of the market ERPT is the same as
that of country |5, depending on the elasticity of country i s price with
respect to country [%. In the duopolist case, for example, only if elas-
ticity is greater than -1 will the market price move in the same direc-
tion as country |5, regardless of whether country ] responds normally
or perversely, and whether all of the other countries respond normally
and perversely. As the number of suppliers increases, [- 1/(n - 1)] ap-
proaches zero, that implies that the two ERPTs (say, country |5 and
the US market’s) are less likely to have the same sign unless the cross
elasticity is positive.

3. Market ERPT with Non-identical Producers

When producers are not identical, it is not possible to derive the
sufficient and necessary conditions for the direction of market ERPT
and country 5 ERPT in a more succinct form. Nonetheless, (5)’ is al-
ways positive if the bracket is always bigger than zero for all i. As P;,

* It is open to question whether other countries would move in a different direction from
country J. Tivig (1996) theoretically proves that oi; is always positive if producers operate in the
inelastic region, while the sign of o;; is indeterminate in the elastic region.
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M;, P;and M; are all positive, the sufficient conditions to have

sign xr. = sign Pr | or sign o@r = - 5ign Py are, foralli=],
83] Ge] 83] Ge]

. 5P] . P]
sign 0 —_— lf [Gi]ﬂ (1—51'1‘ 0 +&jj 7)] 0
ae] p;

1

sign {sp}: . (7N

e
J , op, ] P,
—sign [ a if [og0 (1-g;+e; ?)] <0

1

From equation (7), the sufficient conditions, that the market price
moves in the same (opposite) direction as country |% price, are ad-
dressed as in the following proposition.

[Proposition 2] When the exchange rate between a producer (say coun-
try J) and the destination market temporarily changes;
(i) the market price and country |’s price move in the same direction

. > > g -1
if o 0 d P Ji___ T P oand;
if aiy ) an J (<) & i
(ii) the market price and country |'s price move in different directions
. > < g -1
1 : 0 and P &~ p;.
f oy <) ") il l

This proposition indicates that even when the cross price elasticity
is positive, if country |5 price is significantly larger than other coun-
tries’ prices initially, then it is the case that the (weighted average)
market price actually decreases (increases) as country |5 price in-
creases (decreases). This is possible as the market share country | loses
due to the increase in its price is so large that sufficiently large
weights are now given to other countries that have substantially lower
prices and take market share from country J.

All possible combinations available from [Proposition 2] are sum-
marized in Table 1. While the threshold of oy, which determines
whether country i 5 price moves in the same direction as country |5, is
zero, the threshold of the second condition determines whether %
price is larger or smaller than the product of P; and an inverse of the
famous ‘price mark-up’ (i = i) for an imperfectly competing

MC,‘ Eii -1
firm i. While we have four cases (sufficient conditions) which have
the same or different signs for ERPT for country | and the US market,
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<Table 1> The Direction of the Two Exchange Rate Pass-Through
and Sufficient Conditions

Py . G~ 1 Py _ G~ 1

P; &ii P; &
oy 20 () Same (I1) Opposite
oy <0 (1) Opposite (IV) Same

an assumption is added, which makes our analysis simpler.

[Assumption 2] Prices of products from different countries are not sig-
nificantly different. >

This assumption allows us to preclude Cases Il and 1V in Table 1,
and to avoid tedious repetition. Case | occurs when |5 price in the US
decreases (increases) and the other countries respond by decreasing
(increasing) their prices. Then, the market price will decrease, with
Assumption 2. This is so, regardless whether country | responds nor-
mally (for example, to increase/decrease its price by apprecia-
tion/depreciation of its currency) or perversely (for example, to de-
crease/increase its price by appreciation/depreciation of its currency)
to the fluctuation of the value of its currency. If other countries do not
follow country | and respond by changing prices in the different direc-
tion, the market price P will move in the different direction from
country |5 price, with Assumption 2. This can be explained as the fol-
lowing; the decrease (increase) in P due to the decrease (increase) in P;
(and the increase in ) is sufficiently large to offset the increase (de-
crease) in P by the increase (decrease) in P;. This is summarized in
gi = 1 P; can be under-
11
stood as the condition necessary to allocate a sufficiently large market
share to the country with relatively lower prices, and, consequently,
lead to a reduction of the weighted average market price.

Table 1 also presents the possibility of the ‘J-curve’ for the market
ERPT, which was theoretically suggested by Tivig (1996) for individ-
ual countries. More discussion on this issue will be done in Section IlI
with empirical findings.

Case Ill. Therefore, the inequality P; >

% If demand is not very elastic, [(&— 1)/] is considerably smaller than one and it is unreal-
istic to have such a small P; that P; < [(&i— 1)/&i] P; as the products are quite homogenous. In
contrast, if demand is very elastic, which indicates that the products are highly substitutable and
prices must be very close to each other, then [(&i— 1)/&i] will be close to one. In either case, it is
more plausible to assume that P; > [(si— 1)/si] Pi. In addition, when producers operate in the
inelastic region (&; < 1), Cases Il and IV are not available as [(&i— 1)/&i] is negative.
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I11. Empirical Analysis of Exchange
Rate Pass-Through

1. The US Steel Market and Data

We are interested in the steel market for several reasons. First of all,
in the era of e-commerce and genomics, the importance of steel to the
economy has never diminished. As reported by the World Steel Dy-
namics (1997, 2000), the world steel market has experienced repeated
‘booms’ and ‘downturns’. Nevertheless, steel has continued to be re-
garded as one of the most important materials and inputs necessary
for major economic activities.

The high volatility of steel prices, which is not removed even when
real values are investigated, also makes research on steel prices sig-
nificant and interesting. This volatility has increased over time, and
even appeared to accelerate as the steel industry throughout the
world entered an era of restructuring (World Steel Dynamics, 1997).
While various factors have contributed to this volatility, ranging from
technological innovations and computerized production planning and
management, to excessive investment in the steel industry of many
countries, the volatility of steel product prices may also, in part, be
explained by the volatility of exchange rates (Tcha and Sjaastad,
1998).6

In particular, this study concentrates on five steel products, which
are quite disaggregated and may be categorized into three groups
based on the characteristics of the production process and the final
use of the product. Group 1 consists of two steel products; hot-rolled
strips and hot-rolled sheets, where hot-rolled strips are used as an in-
put to produce hot-rolled sheets. Group 2 consists of another two steel
products; hot bars and cold bars.” Group 3 comprises three steel
products; hot-rolled strips, cold-rolled strips and cold-rolled sheets,
which are related from the upstream product to the downstream
product. Utilizing data for these six steel products is in many ways
unique. Most of the previous empirical studies on ERPT observed oli-
gopoly markets such as automobiles, where products are fairly differ-

® The volatility of steel prices may be also due to protection. While we recognize the rele-
vance of this variable, it is not included in this study as accurate data for various forms of protec-
tion imposed by the US are not available, including the problem of converting quantitative re-
striction into tariff-equivalent measure of protection. Further investigation is needed to overcome
this problem.

"1t is technically controversial whether we can categorize specific steel products into ‘hot
bars’ and ‘cold bars’. However, the American Metal Bulletin regularly publishes the related data,
such as prices and market shares for these categories of products. Accordingly, we follow the
same approach and use the data published.
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entiated (for example, Feenstra et al., 1996; Gross and Schmitt, 2000;
Laussel et al., 1988) or other manufacturing (Fisher, 1996; Marston,
1990), or some commodity at the aggregated level (Varangis & Dun-
can, 1993). The steel products examined in this paper are much more
disaggregated and almost homogenous in their quality and character-
istics, regardless of where they are exported from. These features are
consistent with the assumptions adopted in this study. Also, we hope
that the market ERPT by the two exchange rates (Korean won-US dol-
lar and Japanese yen-US dollar) will enable us to compare the indi-
vidual ERPT of almost homogeneous products from Korea and Japan,
and will reveal the difference between the two countries’ pricing
strategies, which were the focus of attention in the previous studies by
Klitgaard (1999) and Kim (1997).

In this study, all steel prices are obtained from The Statistical
Guide to the Metal Industries: Metal Statistics (various years), and the
economic variables, such as exchange rates and petroleum prices, are
collected from International Financial Statistics (various years). All
prices and exchange rates are converted into real terms using con-
sumer price indices. The data is quarterly from 1970:1 to 1996:4 com-
prising 108 observations. The data since 1997 was excluded form the
analysis as a kind of structural changes in the market was expected
due to the economic crisis and accompanied violent swing in Korea-
US exchange rates, where considering the market with structural
break is not the major concern of this study. For simplicity, we la-
belled the price of each steel product in the following manner: P; for
hot-rolled strips, P, for hot-rolled sheets, P; for hot bars, P, for cold
bars, Ps for cold-rolled strips and P6 for cold-rolled sheets.

2. Estimation Methodology and Statistical Inference

If the model discussed in the previous section is generalized over
multi-periods, each country will maximize its present discounted
value of profit in its own currency, in the first period, based on Tivig
(1996), Froot and Klemperer (1989) and Gross and Schmitt (2000).
Country |5 optimal price at ¢t is, therefore, in a general form,

Pri=F(Py, Po, e/, e0’, MCy),

where P; is a vector of past prices of the steel product of country J,
Po is a matrix of past prices of the steel product from all the other
countries, e; is a vector of past and present exchange rates between
country % currency and US dollar, eo is a vector of past and present
exchange rates between each country’s currency and US dollar, and
MC,; is the past and present marginal cost of the product in country J.



Exchange Rate Pass—Through and Market Response 293

Among the various resources, raw materials and labor required to
produce steel products, our study adopts petroleum as an index that
captures the effect on costs of price changes in raw materials, whose
significance was confirmed by Tcha and Sjaastad (1998). We consider
the vector autoregressive (VAR) model of the form

Yi=Bi1Yi1 + ... +Bth.p+ ot + uy (8)

where Y; is the Kx1 vector of variables including relevant prices
and exchange rates at time ¢, and Bjs are the KxK matrices of coeffi-
cients. The model also contains the intercept vector and linear time
trend terms, however, these deterministic components do not appear
in the VAR representation for simplicity of exposition, while they are
included in estimation. Note that u; is the Kx1 vector of i.i.d. innova-
tions with E(uy) = 0 and E(UU;) = X, = HH"

The above VAR system can be written in the vector error correc-
tion form as

AY i =1AY 1+ ...+ 1pa AYt.p+1 + (Y + yt) +uy 9

where IT=B;+ ...+ Bp — Ik, Ii=- (Binn+ ...+ Bp) and 6 =Iy. When
Yt is cointegrated with the cointegration rank r, Rank(ll) = r < K and IT
= gb’, where a and b are respectively Kxr matrices.

The VAR model is fitted to each group of steel prices and explana-
tory variables. In each case, the vector Y; contains ¢; (say, hereafter the
value of US dollar in terms of Japanese yen), ex (hereafter the value of
US dollar in terms of Korean won), and the petroleum price followed
by steel prices from upstream to downstream products in the group.
That is, five-dimensional VAR is fitted for Groups 1 (hot-rolled strips
— hot-rolled sheets) and 2 (hot bars — cold bars), while a six-
dimensional VAR is fitted for Group 3 (hot-rolled strips — cold-rolled
strips — cold-rolled sheets). The ordering of the variables in Y; is based
on the Wold causality (Lutkepohl, 1991, p.52), which is important in
the context of the impulse response analysis based on the VAR. It in-
dicates that contemporaneous causality runs from e; and ex to steel
prices, and not in the opposite direction, which is consistent with our
intuition.

For each group, the VAR order in (8) is determined so as to ensure
that the least-squares residuals of each equation in VAR mimic a
white noise. We attempt to find the smallest order possible for parsi-
monious parameterization. To this end, a visual inspection of the re-
sidual autocorrelation function (ACF) is conducted, accompanied by
the use of the Ljung-Box (1978) test. It is found that the VAR(4) is ade-
quate for Groups 1 and 3, while the VAR(3) is adequate for Group 2.
To test for the cointegration for each model we use the method devel-
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oped by Johansen (1988). We also use the fully modified OLS estima-
tor of Phillips and Hansen (1990) to estimate the long-run relationship
among the variables.

Impulse response analysis is conducted to examine short-run dy-
namics among the variables. This form of analysis is also closely re-
lated to causality, as zero impulse responses between two variables
means that no dynamic causality exists between them (Lutkepohl,
1991).8

3. Empirical Findings and Discussions

Non-stationarity of Data and Cointegration

The presence of non-stationarity for the time series variables sug-
gests that a spurious regression problem may exist. Table 2 reports the
augmented Dickey-Fuller (ADF) test statistics for all variables. Two
ADF statistics are reported: one (t,) from the regression with inter-
cepts but with no trends, and the other (t,) from the regression with
intercepts and linear trends. The order of augmentation is determined
using Akaike Information Criteria (AIC). For most cases, the null hy-

<Table 2> Unit-Root Tests: ADF Statistics

Variable T, 43
P1 -3.03 (4) -1.37 (4)
P2 -2.52 (3) -1.29 (3)
P3 -2.48 (0) -2.39(0)
P4 -2.98 (0) -1.16 (0)
P5 -2.44 (0) -1.84 (0)
P6 -2.53(0) -1.28 (0)
€ -1.78 (2) -2.40 (2)
ex -1.85(2) -1.91(2)
PE -2.48 (0) -2.86 (0)

Note: 7, is the ADF statistic based on the model with intercept but no trend.
7, is the ADF statistic based on the model with intercept and trend.
The numbers in brackets next to the statistics are the order of augmentation cho-
sen by the AIC.
The 5% critical values for z,and zstatistics are —2.89 and -3.36.
P1: hot-rolled strips, P2: hot-rolled sheets, P3: hot bars, P4: cold-rolled strips, P5:
cold-rolled sheets, P6: cold bars, e;: US-Japanese exchange rate, ex: US-Korean ex-
change rate, PE: petroleum price

& More information on impulse response analysis using bootstrapping technique is discussed
in Appendix.
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pothesis of a unit root cannot be rejected at the 5% level of significance.
One exception is the t, statistic for P;, where the null hypothesis is
accepted. However, P; shows an upward trend, and, in this case, the
use of the . statistic should be more appropriate. Note that there is no
evidence of the second unit root for any time series. Hence, we con-
cluded that all time series are integrated of order one. Table 3 reports
the trace and maximum eigenvalue (Amax) Statistics of Johansen (1988)
for each model. For Groups 1 and 2, the null hypothesis of no cointe-
grating vector in favor of at least one cointegrating vector is rejected,
but the possibility of three cointegrating vectors cannot be rejected at
the 5% level of significance. For Group 3, the Amax Statistic indicates
acceptance of two cointegrating vectors, but the statistic is fairly close
to the 10% critical value. Hence, it seems reasonable to conclude that
Group 3 is cointegrated with three cointegrating vectors.

Vector Error Correction Models and Impulse Response

Table 4 reports the estimated error correction models for the price
variables. For each group, where error correction terms were obtained

<Table 3> Test Statistics for Cointegration

Group 1
Null Trace Trace (0.95) Amax Amax(0.95)
r=0 129.03 87.17 61.93 37.86
r<i 67.10 63.00 29.21* 31.79
r<2 37.89 42.34 18.45 25.42
r<3 19.44 25.77 14.08 19.22
r<4 5.36 12.39 5.36 12.39

Note: *: Significant at the 10% level of significance
Trace (0.95) and Amax( 0.95) indicate 5% critical values for each statistic.

Group 2
Null Trace Trace (0.95) Amax Amax(0.95)
r=0 117.26 87.17 48.31 37.86
r<i 68.95 63.00 29.15* 31.79
r<2 39.80 42.34 18.96 25.42
r<3 20.84 25.77 11.94 19.22
r<4 8.90 12.39 8.90 12.39

Note: *: Significant at the 10% level of significance
Trace (0.95) and Amax ( 0.95) indicate 5% critical values for each statistic.
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<Table 3> Continued

Group 3
Null Trace Trace (0.95) Amax Amax(0.95)
r=0 183.15 115.85 64.21 43.61
r<i 118.94 87.17 55.88 37.86
r<2 63.06 63.00 28.99 31.79
r<3 34.07 42.34 20.01 25.42
r<4 14.06 25.77 8.56 19.22
r<b5 5.50 12.39 5.50 12.39

Note: Trace ( 0.95) and A max( 0.95) indicate 5% critical values for each statistic.

using Johansens’s (1988) just identifying restrictions, the vector error
correction (VEC) models associated with the cointegrating regressions
are estimated. All error correction models show a reasonably good fit
with no sign of model mis-specification, including serial correlation in
error terms. This is evident from visual inspection of the residual ACF
and Ljung-Box test statistics as well as the Durbin-Watson statistics
reported. For all models, it can be seen that the current price changes
are to some extent affected by the short-run changes in exchange rates
and factors affecting marginal cost such as petroleum prices (PE). As
the results associated with these VEC models are sometimes unclear
and hard to interpret, we next use impulse response analysis to exam-
ine the short-run dynamics of the variables involved. These results are
summarized in Figures 1 to 3.

Figure 1 plots impulse response functions of P; and P, in Group 1
against time horizon 0 to 24 (0 to 24 quarters), when one standard de-
viation shock is given to ¢, ex, PE, P; and P,. Bootstrap-after-bootstrap
confidence intervals with a probability content of 90% and 95% are
given for statistical inference. If a 95% (90%) confidence interval con-
tains zero, the null hypothesis of zero impulse response value cannot
be rejected at the 5% (10%) level of significance. It can be seen that ¢;
shows no dynamic impact on P; and P,, as all confidence intervals
contain zero. This result implies on the one hand, that there is no di-
rect and clear evidence that changes in ¢; affect the dollar price of the
Japanese steel products, such as hot-rolled strips and sheets (and
therefore the weighted average market price does not change). Alter-
natively, with the given data described in the previous section, it
might be concluded that while the price of Japanese steel products are
affected by the exchange rate (i.e., [Py # 0), the weighted average
market price of the products are not significantly affected by the
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<Table 4> Exchange Rate Pass-Through: Error-Correction Models

Group 1 Group 2 Group 3
AP1 AP2 AP3 AP5 AP1 AP4 AP6
ecml 0.10™ -0.01 0.26™ 0.13* -0.06™ -0.07* -0.03
ecm? -0.05 0.11* -0.08 0.22 | -0.11™ 0.04 -0.13*

ecm3 007 | 007 | -0.00
AP1(-1) | -008 | 001 007 | -017 | 051~
AP1(-2) | 021 | 0.65™ 023 | 008 | 038
AP1(-3) | 018 | o031 022" | 017 0.20

AP2(-1) | 010 | -0.02
AP2(-2) | 006 | -0.37
AP2(-3) | 005 | -0.12

AP3(-1) 001 | -0.01
AP3(-2) 021" | -0.06

AP3(-3)

APA(-1) 018 | 005 | -0.18
APA(-2) -013 | -0.06 | -0.13
APA(-3) 005 | 012 | -012
AP5(-1) 0.04 0.09

AP5(-2) 021 | -0.01

AP5(-3)

AP6(-1) 0.15* | -0.01 | 0.03
AP6(-2) 010 | -005 | -0.09
AP6(-3) 001 | -0.21” | -0.05

Agy(-1) | -0.13" -0.20 -0.33" [ -0.23 -0.03 -0.07 0.03
Agy(-2) | -0.09 0.05 0.13 0.04 -0.01 -0.04 0.09

Aes(-3) | -015” | 0.20 010 | -0.08 | 0.04
Aex(-1) | 037 | 019 | -049* | 022 | 0277 | o010 | -025
Aex(-2) | -057 | -0.84= | -1.03™ | 042~ | -048™ | -0.16 | -0.48™
Aex(-3) | -018 | -0.16 018 | -023 | 003

APE(-1) | 0.02 0.03 0.00 -0.03 -0.02 0.04 -0.03
APE(-2) | 0.01 0.03 0.00 -0.08™ -0.01 -0.02 0.00

APE(-3) 0.02 0.00 -0.00 0.01 -0.20
R2 0.50 0.36 0.30 0.30 0.62 0.31 0.22
DW 2.14 1.90 2.07 212 2.02 2.05 1.85
Note: *** : Significant at the 1% level of significance
ki : Significant at the 5% level of significance
* : Significant at the 10% level of significance
DW : the Durbin-Watson statistic

P1 : hot-rolled strips, P2: hot-rolled sheets, P3: hot bars, P4: cold-rolled strips, P5:
cold-rolled sheets, P6: cold bars, e Japan-US exchange rate, ex: Korea-US ex-
change rate, PE: petroleum price
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[Figure 1] Orthogonalized Impulse Response Estimates and Confi-
dence Intervals: Group 1
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[Figure 1] Continued
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w; P;

change in Japanese prices (i.e. |1- ¢ + Z (1 - ¢i) oy
iz]
from equation (5) is insignificantly different from zero).

In contrast, changes in ex ‘pass through’ and change the dollar
price of the commodities in the US market, with lags. There is some
evidence that ex affects P; and P, negatively (normal market ERPT) with
a time lag, as 95% and 90% confidence intervals do not contain zero at
the second quarter after the exchange rate shock, respectively for P;
and P,. The price of petroleum (PE) affects the price of hot-rolled
strips, P;, positively for five quarters once the shock is given, but ex-

oy Py
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erts no impact on the price of the commodity at the end of the produc-
tion process, hot-rolled sheets (P,). This result is plausible considering
that the impact of the petroleum price on the final product weakens as
changes in the petroleum prices partially affect the price of hot-rolled
strips, where, in turn, the price of hot-rolled strips only partially ex-
plains the price of hot-rolled sheets. It is also evident that P;, the price
of hot-rolled strips, affects P,, the price of hot-rolled sheets, for two
quarters, but that P, has no impact on P;. Both P; and P,, depend on
their own pasts for several quarters.

Figure 2 presents the impulse responses in Group 2. A shock in ¢
has no impact on P;, the price of hot bars, and P4 the price of cold
bars; but a shock in ex affects P; negatively (normal market ERPT) after
two and three quarters. Py is also negatively (normal market ERPT) af-
fected by the shock to the Korean-US exchange rate for four quarters
after the shock is given, although the impact is very marginal. The
price of petroleum shows no impact on Ps. It exerts a positive impact
on P4 from quarters 4 to 7, however, the effect is marginal. It is again
evident that changes in P; dynamically cause changes in Py, but there
is no evidence of causality from P, to P;. Both Groups 1 and 2 report
that the impulse response of the prices of downstream products (cold-
rolled strips and cold bars) to the shock in the prices of upstream
products (hot-rolled strips and hot bars) is significant; but the reverse
is not the case.

Figure 3 presents Group 3, and looks at the production stages of
hot-rolled strips, cold-rolled strips, and cold-rolled sheets. Again, a
shock in ¢; shows no impact on P; and Pe. There is some evidence that
ey affects Ps negatively; however, this has little practical implication as
it happens after 12 quarters and the level of significance is very mar-
ginal. In contrast, ex affects steel prices negatively (normal market
ERPT) in the relatively short-term, with a lag of two or three quarters.
The price of petroleum (PE) shows a positive impact on P; for four
guarters. Some evidence indicates that it affects Ps positively in the
short-run, although less severely than it affects P;, but not Ps&. Among
prices, causality runs from P; to P; and then to Ps; however, little evi-
dence of causality in the opposite direction was found.

From the evidence related to the short-run dynamics adopting
bootstrap-after-bootstrap methods for confidence intervals, the
following general features emerge. First, a shock in the Japanese-US
exchange rate in general shows no impact on steel prices in the US
market (except in the case of Ps in Group 3, where the response to
impulse is found after three years), while a shock in the Korean-US
exchange rate affects them negatively (normal market PT) with a lag
of two or three quarters. However, these results do not directly
support Klitgaard (1999) and Kim’s (1997) assertion that Japanese
firms actively absorbed the change in exchange rates by modifying
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[Figure 2] Orthogonalized Impulse Response Estimates and Confi-
dence Intervals: Group 2
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[Figure 2] Continued
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[Figure 3] Orthogonalized Impulse Response Estimates and Confi-
dence Intervals: Group 3
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[Figure 3] Continued
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[Figure 3] Continued
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their profit margins or mark-ups while Korean firms did not. It is still
possible to interpret our results that while the individual ERPT hap-
pens to Japanese producers, there is no market ERPT.®

In contrast to the Japanese case, Korean steel producers let the
pass-through happen, at least partially. Any change in petroleum
price, which represents marginal cost conditions, affects steel prices
positively in the short-run, but there is a strong tendency that it is
more likely to affect those products, which are in the upstream stages
of production. The more processed the product is, the less affected it is
by the price of petroleum. There is little evidence that the petroleum
price affects the prices of the final products. Utilizing commodities in
the same production stream, the findings of this study break new
ground and go further than previous studies, which concentrated on
the final goods in different or differentiated categories (for example,
Feenstra et al., 1996; Fisher, 1996; Gagnon & Knetter, 1995; Laussel et
al., 1988). For the prices of the steel products in the same production
stream, causality runs from the prices of upstream products to the
prices of downstream or final products, but not in the opposite direc-
tion.

Market ERPT, Individual ERPT and the J-curve
Market ERPT against the two exchange rate shocks shows ‘J-curve
cases in Figures 1 to 3.20 The US market prices initially responded

7

® Another possibility to explain this phenomenon of no-response to Japanese price is the ex-
istence of the switching costs as illustrated by Klemperer (1995), Tivig (1996) and Gross and
Schmitt (2000).

® The possibility of experiencing the ‘J-curve’ for individual ERPT under certain condi-
tions was discussed in Tivig (1996). In that paper, it was shown that the J-curve in trade balance
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positively to the fluctuation in e, although only insignificantly, and in
turn dropped negatively, which is contrary to its response to the fluc-
tuation in ex. While Tivig (1996) entertains the theoretical possibility
of a J-curve for an individual producer’s ERPTL, this J-curve has not
been thoroughly discussed in empirical works, although many studies
reported that the prices of specific goods from some countries moved
perversely when its exchange rate changed. Moreover, there has been
neither any theoretical nor empirical work done for the J-curve in as-
sociation with the market ERPT.

If we have two firms competing in the market over two periods,
each firm’s strategic pricing behavior against exchange rate shocks
results in 16 different cases.’2 With assumptions that capital is imper-
fectly mobile over time, and that producers choose a closed-loop solu-
tion where they can observe and respond to their opponents’ actions
at the end of each period, Tivig (1996) shows that second period price
movements of each producer occur in opposite directions.3 It is also
impossible for country | to respond perversely for both periods if it
maximizes intertemporal profit. These two findings remove 10 cases
out of 16, and Table 5 summarizes all the remaining possible cases for
individual ERPT. The last row for each case in Table 5 indicates the
direction of the US market price movement for each case of the indi-
vidual ERPT. Figures 1 to 3 indicate that the market ERPT against ¢;
shows similar movements to Case 5, while that against ex demon-
strates similar movements to Cases 2 and 4.

Case 5 for Japan explains that when the Japanese currency depre-
ciates ERPT for Japan is likely to be normal (Japanese price decreases
in the US market) in the first period, and then change to be perverse
(Japanese price increases) during the next period, although only in-
significantly.14 All the other countries respond to Japan’s price change
by increasing their prices initially and then decreasing them. Cases 2
and 4 respectively, explain that Korean producers respond to the ex-
change rate shock either perversely (Case 2) or normally (Case 4) in

can be observed due to the perverse movement of individual price in the first period, in a case of
a sinqle good.

!t According to his two-period model, all the other countries should increase (decrease)
their prices in the second period responding to country J’s price increase (decrease) in the first
period. By strategically behaving like this, firms can increase their market share over time and
then compensate for the losses incurred by ‘perverse’ movement in the first period.

2 Two firms’ pricing behavior (price increases or decreases) over two periods with two dif-
ferent results in market average price (market price increases or decreases) provides 2*2*2*2 =
16 cases.

% In order to derive these findings, Tivig (1996) adopted more assumptions such as that
demand functions are linear and that second-period demand functions are taken to be linear in
the first period market shares.

¥ The argument in this part uses sufficient conditions as discussed in the previous sections,
and hence, we cannot exclude the possibility that the market ERPT occurs due to some other
reasons from those discussed here.
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<Table 5> Directions of Market ERPT and Individual ERPT Over

Time
Case 1st period 2nd period
1 P 0 J
Pi T® TG
P 0 0
2 P 0 J
Pi ) TG
P 2 0
3 P
Pi NG Ve
P ¥ \’
4 P 2 \
Pi G T O
P 2 0
5 P J 0
Pi TG Ve
P 0 \’
6 P, J J
Pi T e T e
P 0 0

Note: T and { mean ‘increase’ and ‘decrease’. The signs in parentheses are those for oi.
P, and Pi are country J's and i’s prices respectively, and P is market price.
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the first period, however, only normally in the second period. It is
possible for Korea to increase its prices temporarily in the first period
in case of a depreciation of its currency, if its first-period market de-
mand is inelastic, which is Case 4. However, it should reduce its
prices in the second period to regain the market share that it lost due
to the perverse movement in the first period. In contrast, all of the
other producers decrease their prices in the first period regardless of
Korea’s strategy, take more market share, and can increase prices in
the next period.

In addition, Case 4 for Korea indicates that the market J-curve can
be observed even when the country’s individual ERPT is normal over
the periods. In this case, the main force to increase price in the second
period is the increase in the price of the other countries after they re-
tain large market shares in the first period by moving together with
Korea (that is to decrease prices), and then increase their prices in the
second period if their demand is inelastic. This J-curve for the market
price is not found when the Japan-US exchange rate fluctuates.

Long-run Elasticities: Phillips-Hansen Fully Modified OLS

For each group, fully modified OLS estimation of Phillips and
Hansen (1990) was conducted to examine the long-run elasticities
among the variables, taking each price variable as a dependent vari-
able. Table 6 summarizes the results obtained, which reveal that in the
long run most of the elasticity estimates among the price variables are,
when statistically significant, close to one. It should be pointed out,
that long-run elasticities are found in most cases to be significant in
both directions of the production line. In the long-run, changes in the
price for any steel product are almost equi-proportionally transferred
to those of other steel products in the same production line, regardless
of whether they are in the upstream or downstream production line.

The elasticities of the US market price with respect to the Japanese-
US exchange rate, in the long-run were statistically significant in four
cases out of seven. Excluding the case of P, in Group 1 where the level
of significance is marginal, the market price responds negatively
(which means that the US market price decreases) in the long-run as
the Japanese yen depreciates against the US dollar. In the previous
section, we observed that ERPT for the US market (and Japanese)
prices against e¢; were initially negative (normal), and then posi-
tive(perverse). This implies that, while impulse response was, in gen-
eral, insignificant, the perverse movement of the market and Japanese
prices in the later periods is not sufficient to offset their initial normal
movement. This is completely contrary to the findings of other studies,
which argued that ERPT infrequently occurs normally to Japanese
products.
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<Table 6> Estimates of Long-Run Elasticities: Fully Modified OLS

Estimation
Group 1 Group 2 Group 3
P1 P2 P3 P5 P1 P4 P6
P1 0.97 1.04™ 0.84
P2 0.93™
P3 0.78™
P4 0.59™ 0.13
P5 0.93*
P6 0.25™ 0.17
e -0.21 | 0.10° | -0.24 | -0.04 - 0.06" 0.05 -0.05
ek 0.16* - 0.06 0.45" -0.16 0.26** | -0.30™ | -0.12
PE 0.01 0.01 -0.06 0.14~ 0.02* 0.01 -0.02
Note: *¥** : Significant at the 1% level of significance
b : Significant at the 5% level of significance
* : Significant at the 10% level of significance

P1: hot-rolled strips, P2: hot-rolled sheets, P3: hot bars, P4: cold-rolled strips, P5 :
cold-rolled sheets, P6: cold bars, e;: Japan-US exchange rate, ex: Korea-US ex-
change rate, PE : petroleum price

These striking results are also found when the elasticities with re-
spect to the Korean-US exchange rate were considered. The elasticities
are significant in four cases out of seven, including one marginal case.
While the depreciation of the Korean won decreases Ps in Group 3 as
traditional pass-through models expect, it increases market prices ex-
pressed in dollars for P; in Group 2 and for P; in Groups 1 and 3.
Comparing the three products with significant elasticities, with re-
spect to both ¢; and ex, provides an even more dramatic contrast: the
price elasticities with respect to e; are all negative, while those with
respect to ex are all positive. In other words, in the long-run, the de-
preciation of the Japanese yen against the US dollar decreases the
weighted average prices of the products in the US market, while the
depreciation of the Korean won against the US dollar increases the
prices of the weighted average prices of the products in the US market.
This implies that either perverse ERPT to Korean products in the ini-
tial period is so large that it dominates its normal ERPT in the later
period, and/or an increase in the other countries’ prices in the later
period dominate. Alternatively, while the ERPT for Korea is normal
over the periods, all the other countries’ perverse reaction in the sec-
ond period is so large that the market price is eventually pushed up.

Notice also, that ey and ex tend to affect the price of upstream prod-
ucts. The price for downstream products (which are close to the end
user) is not so greatly affected by exchange rate fluctuations as that for
upstream products. The price elasticities with respect to PE are statis-
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tically significant for P, and P;, and the coefficients are positive, indi-
cating that the prices of selected steel products respond positively to
changes in petroleum prices.

V. Summary

The effect of exchange rate fluctuations on the price of commodi-
ties has been explored by a host of studies due to its importance in
trade balance and macroeconomic context (among many, see for ex-
ample, Fitoussi & Cacheux, 1988; Froot & Klemperer, 1989; Krugman,
1989) and its importance in understanding competition in imperfect
international markets (for example, see Feenstra et al., 1996; Tivig,
1996; and Gross and Schmitt, 2000). Unlike previous studies, this
study concentrates on the market ERPT for similar commodities based
on the theoretical pursuit of Tivig (1996) for the individual ERPT. While
Sjaastad (1985), and Sjaastad and Scacciavilani (1996) explored the role
of exchange rates on commodity prices, our study is unique in that it
explores the mechanism of the market ERPT and the relationship be-
tween the individual ERPT and the market ERPT. The mechanism that
market ERPT takes place depends on three stages: (i) pass-through by
the exporter whose currency has changed in value, (ii) price responses
by competitors of the exporter and (iii) changes in market share. From
the market ERPT, the individual ERPT was found for two countries
competing in the US market (Korea and Japan) as their different pric-
ing strategies are of interest to economists and policy analysts.

Error correction models and impulse response analyses based on
VAR contrast the different pricing strategies of Korea and Japan, or
contrast the different magnitude of impact to the market. Within one
or two years, changes in the Japanese-US exchange rates show no im-
pact on the US market price, while changes in the Korean-US ex-
change rates are found to be significant. The response of the market
price towards the fluctuation of both exchange rates empirically re-
veals the J-curve movement, which has not been previously explored
at the market level.

The prices of upstream products were also affected significantly.
However, these results are contrary to the conventional belief in pre-
vious studies once longer run effects are taken into account. For all
products where fluctuations of both yen-dollar and won-dollar ex-
change rates are significantly influential, the depreciation of the Japa-
nese yen against the US dollar, in fact, decreases the average dollar
price of the product, while the depreciation of the Korean won against
the US dollar increases it. This finding implies that the previous ar-
gument may not be valid in the long-run, as Japanese producers ab-
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sorb the impact of exchange rate fluctuations by adjusting their profit
or price mark-ups. In contrast, the argument that Korean steel pro-
ducers aggressively change their prices in the US market as exchange
rates change is only partially plausible; their long-run responses are
frequently perverse.

In summary, our results show that (i) the market price response in
the short-run can be different from that in the long-run, (ii) ERPT for
the market price is not necessarily the same as ERPT for the country
experiencing currency depreciation or appreciation, and (iii) countries
may have different pricing strategies against exchange rate shocks
even when products are similar.
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Appendix

Given m realizations (Yy, ..., Ym) of (8), the unknown coefficients
are estimated using the least-squares (LS) method. The LS estimators

for B = (By, ..., Bp) and %, are denoted as B=(By,, B,) and 3, .
The orthogonalized impulse responses are defined as & = & H, where
2y = HH and &'s are the coefficients of the MA(w) representation of

(8). A typical element of @ is denoted as é,, and is interpreted as the
response of the variable k to a one-time impulse in variable I, r

period ago. Using B and iu , the estimator for impulse response ék,,r
for @y, , can be calculated.
The bootstrap-after-bootstrap confidence interval for 6;, can be

constructed as the following two stages. In Stage 1, we generate a
pseudo data set following the recursion

Y*t = B]_Y*t—l + .+ épy*t—p + u*t ) (Al)

using the first p values of the original data as starting values. Note
that u" is a random draw from the residuals of the LS estimation of
the model. Using {Y¢} {":l, the coefficient matrices are re-estimated and

denoted as B"=(B;,.., B,). Repeat this process to generate 5000
sets of {Y¢*}{%, and obtain the corresponding 5000 bootstrap replicates

of B *. The bias of B can be estimated as ‘i’:f%*—fa, where B” is the
sample mean of 5000 bootstrap replicates of B *. The bias-corrected
estimate for B can be obtained as B = B — ¥, implementing the sta

tionarity correction detailed in Kilian (1998)! .
In Stage 2, generate a pseudo data set following the recursion

Yt=B~1Yt_1+...+B~th_p + U,

in the same way as in (Al). Note, that we now use the bias-
corrected parameter estimators to generate the pseudo data set

{Y¢}/2, . Re-estimate the coefficient matrices using {Y¢};2; and the

parameter estimator is denoted as B” . The bias-corrected estimator is
obtained as B = B" - ¥, again implementing the stationarity cor-

! The stationary correction is given to prevent the parameter estimators from becoming non-
stationary as a result of bias-correction.
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rection. Repeat this process to generate 5000 bootstrap replicates of
B, from which 5000 bootstrap replicates é,:,, , of impulse responses

are obtained.
The 100(1-2)% bootstrap-after-bootstrap confidence intervals for

Owr can be constructed as the interval [é,:,y (), é,:l, r (1-a)], where
é]:l, . () is the gth percentile from the distribution of 5000 bootstrap

replicates of é,:,, . based on the percentile method of Efron and Tib-

shirani (1993, p.160). This confidence interval can be used to test for
statistical significance of impulse response estimates. If a 95% (90%)
confidence interval contains zero, the null hypothesis of zero impulse
response value cannot be rejected at the 5% (10%) level of significance.
According to Killian (1998), this bootstrap-after-bootstrap confidence
interval performs substantially better than other conventional alterna-
tives for statistical inference of impulse response estimates, especially
for the cointegrated VAR model when the sample size is small. There-
fore, we firmly believe that the application of this method will cer-
tainly provide more robust and reliable results.
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