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ABSTRACT

The global financial crisis has exerted enormous impacts on the attainment of inflation
target in Korea. The annual average CPI inflation was 3.3% during the targeting period of
2007-2009 and the target was 3.0+0.5%. Thus Korea has succeeded in keeping annual
average CPI inflation just below the upper limit of the 2007-2009 target under the global
crisis.

This paper intends to evaluate the performance of the inflation targeting system in
Korea. First, it estimates the conventional call rate reaction equation under the global
crisis and finds that the policy interest rates never reacted to expected inflation, output gap,
and won/dollar exchange rate, as expected by theory. Second, it identifies the shock of
global financial crisis into core and non-core, applying the structural VAR model. The core
shock was defined to have no (medium- to) long-run impact on real output.

The core shock was identified to have the character of the demand shock, since it has
the positive impact on the inflation and output in the short run. The structural core inflation
due to core shock was an attractor of headline inflation, not vice versa. Therefore, the
structural core inflation that reflects the demand-side shock would be the better intermediate
target for the final headline inflation target than the official core inflation that excludes the
volatile inflation of agricultural and oil-related products.

During the inflation targeting period of 2007-2009, the structural core inflation was more
volatile than the official core inflation, because the global crisis has very large negative
impacts on the domestic demand as well as the prices of agricultural and oil-related
products. This paper shows that the negative core shock during the fourth quarter of 2008
was larger than that in the financial crisis in 1998. But the core shock turned into positive
very quickly in 2009, as the Korean economy recovered very quickly from crisis.

The volatile changes in structural core inflation suggests that the Bank of Korea barely
managed to attain the 2007-2009 inflation target, owing to the very large negative impacts
of the global financial crisis on the domestic demand. It also suggests that the rapid rise in
core inflation with the rapid recovery of the Korean economy will lead to rapid rise in
headline inflation.
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[Figure 1] Trends in Dubai Qil Price and Won/Dollar Exchange Rate
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[Figure 2] Trends in Output Gap
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(Table 1> Estimation of Call Rate Reaction Function (GMM Estimation)
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[Figure 3] CPI and Core Inflation (Year over Year)
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{Table 3> Separation of Trend and Cycle in CPI Inflation Using Unobserved

Component Model

CPI Inflation cpr”
Sample Period
1990. 1~2009. 12 1999. 1~2009. 12
ShOCk. Yes No Yes
Correlation
u -0.022 0.261** 0.262*
D, 0.143 -16.06 1.093**
D, 0.000 0.924** -0.093
On, 0.532%* 1.00 0.221
O¢ 0.432 0.078** 1.149
Cov(n, ¢ -0.4918 -0.608
T -197.93 -33.22 -75.08
Notes: ** denotes 1% significance. * denotes 5% significance.
1) 100*log(CPI).
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[Figure 4] Structural Core Inflation
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o] d(underlying inflation H+  core o]g A 717K horizon)S ZA FEFE
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Aoz Yepdt}. 7|ZHhorizon)S 2471Y = 224 389719 dos Z94
Hop ZA Fow B/RIEEIIZE & 4] 100d A 939 7] v A9} A
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A =k F717H2007~09%) F ZLAZH o]0l

{Table 4> Measures of Core Inflation during 2007~2009

(Unit: %)
2007 2008 2009 Average
CPI Inflation 2.5 4.7 2.8 3.3
Core Inflation"” 24 42 3.6 34
12-Month 2.8 4.7 2.4 33
Structural Core
) 24-Month 3.4 49 2.4 3.6
Inflation
36-Month 3.6 5.5 2.7 3.9
Structural Core Inflation
) 3 3.0 4.6 2.5 3.3
(stationary)

Note: 1) Official.
2) Obtained from the structural VAR model, applying 12, 24, and 36-month horizon.
3) Obtained from the structural VAR model, when CPI has one unit root. 12-month horizon is applied.
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[Figure 5] Trends in Structural Core Shock
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{Table 5> Evaluation of Measures of Core Inflation
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[Figure 6] Responses to Structural One S.D. Innovations

Response of Output Change to Core Shock Response of Output Change to Non-Core Shock
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(Table 7> Variance Decomposition of Changes in Inflation and Output
(Percentage of Variance Due to Core)

horizon(month) Changes in CPI Inflation Changes in Output
1 76.1 23.7
3 75.2 23.7
12 72.1 27.7
24 71.7 27.7
48 71.7 27.7
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[Figure 7] Inflation Trends during 2007~09
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ABSTRACT

This paper examines the causes of the terms of trade decline in Korea since the
mid-1990s, using the decomposition methodology suggested by Baxter and Kouparitsas
(2000) as well as regression analysis. The main empirical results are summarized as follows.
The decomposition exercise of changes in terms of trade showed that Korea’s terms of trade
decline for the past decade or so is attributable to goods price effect which were driven by
the rise of oil prices relative to manufactures. The decomposition of terms of trade change
for 55 countries showed that terms of trade decline due to goods price effect is a
phenomenon that was commonly observed for exporters of manufactures since mid-1990s.
These results suggest that external factors such as China’s trade expansion, rather than
internal factors, are mostly responsible for the decline in terms of trade. In accordance with
these results, the regression results suggest that China’s trade expansion contributed to
Korea’s terms of trade decline, especially in 2000s, by raising the import prices of oil and
raw materials and lowering the export prices of manufacturing products.

2 =20lM= 1990t &tk ol X siEo| MTF - IEZS ESSHE 3
gluigl wezAe] FMH shiels  AME TEIC ISl daels Hck
Baxter and Kouparitsas(2000)2| &sii2t Ol <a|ui2t WY=21 sitel Fo ¥
HES 0835104 BMsl EUct Fe & 2lo| R2uzt WEY 2lErctkeE oE
M= ctga 2ol wYzze| #ste] 5o £39 FHE S 2FH 20l
2ol S Sl felLiet mAdxze| 5t T|eEE AlAbECL FHEAM Znt S22
2ENTE HEE 3AHE tHy| HRel &  Fdsifs feluHElel WY=Z si=ke
ot d&cz olst MaMthridgnr  ERs delol HA2m, 5351 200040
off 7|olgto] LIERGCE 5 ™ MA 5570 o AFet |AA FIIHel MEI F
=o| WH=EA HE YT WHECZ  MES FEIIHS SIEAZI W= LiE}
=ofis & Zxh 1990t =Ht olF X wtedl, Ol WYE EsiETUIE AlAlst
SHAHIEAZTol| ost wHEEAe| FM = Hi} FESH




.M 2

1990t F8F o] p-Euhete]
ZAS FAFoR S A&
gk FAFOE 1996~2006'F 717 =
WAEALE FEA7H s B e
71e] FE o= Qlate] AT -5.6% W]
o] £ 2 dgtelqith. wHxe] st
o Wzt F 7IkF T FWIFTAS(GD)Y
S7H(3.0%)2 SUIFAY2KGDP) S7H
(4.6%)= 33 & 3sl3jste] ok 93]

12

£

THeolgks SN E HA1H 71EdA
Al 98 Holgole £ sk
7] olF2o] Aol thste] i
o= BAH Hrpt AZNEHUL olF
i woxzie] siet weh dEa
5 Z7H80] 44 GDP /1S =4 &
M ZE 5 3tk 22917

AZe] WAz SFFAE A
ojulo A WEEA - YRFANT]7] FEL]

Wt et 96 2 DA 59

1990K1C ¢t 0/ DHEY sfixAlo goley | 35

Wk 4%l e Fesa ok g
& el Qe Ao, FAH Zol
SECESERESBERDES
of that FHE A BHe =BT @
9, 22 A FE9717E £A87) o
A @) mAx g FEsh

& 928 BAE AA 2] ol
wEe A9 el wez

A8 2o feuets 239 AlA 55
N =7re] Wz FA7A wskE
Baxter and Kouparitsas(2000)2] 3l
< o]&ste] =874 A country price
effect)2}  ASPFl7FE &7 goods  price
effect) 2 afstaLh) s-2lyete}l b =
7} 2re] Wz Wt Yo FAPH
zfo) el sl =ofal 2ot B =7l
< olglgt =9 & T, velviet wex
A sEtAle] F52Q Agds FWA
[Rle|A Zotof Bh=x] oW =2]3
[1oA Zolof =0l theh theks
Q1 RS AlAE Bzt gich

1) sk S} AP A LR gole] el AT sk sk



36 | mmmawE /2010, 1l

B =Fo %FJUrﬂ‘r Iﬂ‘?%fﬁﬂ Hgkel 4
gRRlogA Faolge adld 24s
TE AL AA, AATGAA AAEA

QI F=ro] AASHe o] Fuw

e A, =4, o w9z gt

=92 a<glo] gy}t udxy W}

o] Z=adHA Ae3 Ao Uehdos

A TolA 2 wiAS 2 itk
&l

o 2y

puis

g(}

F?

H =23 AHAHoz
& =5 AR dad grh 9
Baxter and Kouparitsas(2000)= w93
o] WF(volatility) 2915 AHE =Fo
t}. Baxter and Kouparitsas(2000)= World
Bank®] 1991 World TablesE ©]-8-3}
1969~88'd 713t & A|Al 1007H=9] WY
271 WHEs AsMdiirtAaset =d

(I Ty o

_

7HAERE Faletith AsdiiziEa
= AE o)z Ajste] AdtirhAe] W
o =H Wshs Yz Hislolch
=, A7t ass g 57te &
BEL FWFE T2 27 Wi
Agi) ol g 59, FES FE3)
AFE Fdske =7k dR7HEol
o Hlgl FhHo® F7Fe uff, w
stehs ZAEstA €. vk
e APtz 837t opd
21¢] wslolnt ol 7|EA R
A3k AQsrE =7 e & 7HAd
Ao 2 LEU7} PO ZRE
o] o 7|Qlst Yeh= @/dolth
2 =i 3 M ade 4% XH
sldll, FAHH) ol g FYF oiEl 5

F 74 ] wste] o) ““&46}‘;}2)
Baxter and Kouparitsas(2000)= A|A| ZH=
< A= NEs, 2Ea
I (commodity) ==, A (fuel) =
=, &4FE(manufactures) &= 5 Al 1
Fog FHEsle] Wz HEells
FE Rt o]59 Ade wox7ie]
dshe o oA I 7HE R
W7t A3 AR e Bt 5%

H&

BN

PN o A o
i

N

],

OHI El @ 12 of

o

Z dgs

F

A= 3HE $E7 A¢ wdzd
MES R = A Ese 7)Ag

2) Baxter and Kouparitsas(2000)= =¥ 713 G3h= A4} 5 A3tol] tis) s)]r g6l A xpdsld 714

< AAske Adae] AZHAPTM) Sl e Blojeta didtt 7
(1996)= PTMol| <J3F UE-Ar}e] H2of Sjuljge

HhHo) Goldberg and Knetter
olg}, E47g 887 Kincomplete exchange rate

pass-through) 2 13 of718 @abolel Aweln, B AZEA =8 Ak Uk



pa)
(o
il
L
¥
|
g

=5 =7 st
HEL o]E9] WHHES A5l F&
sk ZoJAY, 7[BAHo g wdxAe F
712 Wzle] Q018 AWErE o
A olg9] =3 EFTh $HH, Baxter

and Kouparitsas(2000)2] Sz WHE
Lol wWe 4 Ade Azt J
Al gl Wnd & dok 2 =2
UNComtrade A}&2] SITC 5 digit(Rev. 3)
T Alesd AsE ARgste], o
2A AEste AEE EdE nogxd
AT e Alske] JA

A, FHBA7E T wAxd ¥
slof] M]3 FFFS ATE =7 A
olR 7] o]@ttd) & 1 ¢2]EA Kim
2006y & & Jed), T3 =4 &
b HA O] WA FHA FF

< "Fes HoFa v Iy

3) F39) ¥ago] SRR 1|7 Gl BE 4%

83 AoE =oH1 JF=

199040} B¢t 0| DHEA sFMCl foizy | 37

S
ra
o
i
M
1
QL'
k=l
o,
o
rte
-
2
fo w

£ zteth WA B =72 SITC 5 o
A Ak sEvete] FE9 @
o]-gste] #A33h=tl, ©]= Kim(2006)<]
wirol| vl Bok A1 HEgoleta
AL £ g2 ole B =i
Kim(2006) 4= 22 $59 79 7}
SEyete] FEerlel Setvtol] miX]
= 295 7247 BA8I v AHSld), o]
Az Wl lojx FErA g
APA o R HiAIEHA] eS

olmsitl ¥whA Kim(2006)S 3F F&-o]
st 7

i:o{l

=
BN

Lo
B

=R

i

Bl FA19] F A7 ARro] EAYsh=
Ao E 7P o N I 7] &
AE dHdAo =2 AL ek
pREto 2 B =72 A9 Prebish-
H =5 H o

wigol ok &

Bt o8 AFHeE BAT =ES 79 3] ofHrke Holth

o] ol B3 7|1E =EES Li2002), Lall and Albaladejo(2004), World Bank(2006), H-&4] &)
(2005), 3-x13] - 2-8-23(2007), Ahn, Fukao, and Ito(2007), Kim et al.(2006), Ito and Hahn(2008) 53} ©]&

=dlA J18E T3S x| vt
4) Kim(2006) 3+ F=r
FE =0 " H

o FFet Seiete] MR 2YH JFS IR Bolw Yok
e 9P FHO ojFoiAm gk
5) 2, Kim(2005)& 71 #40] glold ABA7ke) o] 4Y@e 71getar 9l

fr

Zolt.



38 | mmmuwE /2010, 1l

Ao| Prebisch(1950) 2 Singer(1950)=
2 AT FEI AAEHE g F
Z 3E FE2ER) =T nYxy
& | ZAFE] whe ARl Lro 7

ASEHA, B2
W g e *‘rj‘??l'
o7 FoE Qlate] %
7Fs/de] wthal F7s)
B2 MEs mexze]
QRHET= F2 A=
X g} ofig Aue o
Skt Kaplinsky(2006)+= &
2 NE=9 wexzio] A
FAHo R sfalgitia
I AR HE=Y v
(innovation intensity) % ©]Z I3k
FEFY w2 A9 5o A
Askar ok 28l e JhE=
U B NES G e 3
AW FE5EZ(product-specific) 2.1
o] o}t = ]*—Txéﬁ,(country-spemﬁc)L
Qlojgtar Fstal Slvk & =9 A
AlA =71l tigk wgzd e dde
o] =9l M= AAS AESh
= 7 Utk

B BuAe 74 v 2ok WA

AT = 2 A AA =74
ETASS BV v‘f“ﬂ@-dr** chaq Xﬂ]ﬂ%
o

¢

i
_13".,_]&1,
O_IZJ_,Q
o &
b Ho 1B ol
o o nd oyl

2
oo
g

©
Ky
BN
&)
o
N

Hd PN 1

e )

ﬁ
¥
o> o tlo
(Lo fm
N o2 9

FH‘

9/]

ol
2
(o
.z

ok
>
il

ﬁ;‘:
[‘1 (
-

;

A
o 1|

ﬁ

WA B Ao 19909 FRtE o] %
%ﬂﬂrﬁ‘r Aste] ARk sfEl
FEH7HY st Qe Aol oy
A 71eFs] A ETHFigure 13} Table
D). vt mzze] ¥sh HES 90
dd) = 2000t zfolE Bl
1990\t FRb7)e] mA st AHT
6.5%) FEUIP 25 e T
+H A7 s AT -3.1%) B,
T2 FE7F] SEhAET 9.6%)°l
o FEEUTE oldke tixFo=R
20008 o] %] wHxEz ke FE
FAI] 5
ok 1990t $917198) 597} shek
WA, ARFA7]7] 5 A7 1AAAF
3 F=EAI, 20009 o] F} U
7]_ /\Lé_/qlb Z} ok

& o4
AAA, FE= %01] o8 Fr=ar Sl



19904C) B¢t 0% DAEA sizMe Boiey | 39

[Figure 1] Korea's Export & Import Price Index and Terms of

Trade Changes
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Source: Bank of Korea.

{Table 1> Korea's Export & Import Price Index and Growth of Terms of Trade

(Unit: %)
1988~95 | 1995~2000 | 2000~07 | 1995~2007
Terms of Trade 1.2 -6.5 -4.7 -5.5
Export Price Index 0.6 -9.6 -0.5 -4.3
Semiconductor -20.7 -40.7 -28.4 -33.5
Precision Equipment 1.2 =37 -8.3 -6.4
Information & Communication Equipment 2.0 -12.4 -1.8 -6.2
Electric Machine for Domestic Purpose 3.2 -6.3 3.5 -4.6
Import Price Index -0.6 3.1 4.2 1.1
Electric Machine for Domestic Purpose 0.2 -9.0 -1.5 -8.1
Information & Communication Equipment -1.9 -8.2 -7.6 -7.8
Precision Equipment 2.3 -33 -4.9 4.2
Semiconductor 1.2 4.0 -5.0 -1.2
Crude Oil 1.6 8.9 12.7 11.1

Source: Bank of Korea.
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{Table 2> 68 Countries Samples

Correlation Correlation
Country name | Export Price | Import Price | Group Country name | Export Price | Import Price | Group
Index Index Index Index
ARG 0.986 0.909 A COL 0.953 -0.128 B
BRA 0.977 0.664 A HUN 0.967 -0.207 B
ESP 0.863 0.785 A VEN -0.012 0.726 B
HKG 0.821 0.739 A CIv 0.325 0.402 C
IDN 0.623 0.915 A CRI 0.481 0.527 C
ITA 0.991 0.825 A FRA 0.455 -0.030 C
JPN 0.955 0.982 A GRC -0.903 0.844 C
KEN 0.650 0.673 A HND 0.150 -0.090 C
KOR 0.709 0.991 A MYS 0.322 0.037 C
NOR 0.986 0.933 A NLD 0.255 -0.246 C
NZL 0.903 0.801 A OMN 0.431 0.832 C
PAK 0.645 0.927 A PHL 0.477 0.134 C
PER 0.934 0.914 A PRT 0.575 -0.113 C
POL 0.917 0.847 A TUN 0.356 -0.121 C
SLV 0.674 0.635 A IND -0.571 -0.265 C
SWE 0.822 0.658 A MEX -0.440 -0.143 C
THA 0.629 0.754 A JAM 0.282 D
TUR 0.832 0.854 A LVA 0.852 D
URY 0.876 0.859 A AUT D
USA 0.968 0.807 A BRB D
AUS 0.768 0.528 B CHE D
CAN 0.889 0.608 B CZE D
CHN 0.234 0.883 B EST D
DEU 0.926 0.986 B FIN D
DNK 0.469 0.607 B GBR D
DZA 0.971 0.337 B HRV D
ECU 0.920 0.102 B ISL D
GTM 0.904 0.256 B KAZ D
IRL 0.686 0.588 B LTU D
MAR 0.412 0.782 B MKD D
NER 0.339 0.602 B ROM D
NIC 0.782 0.617 B SVK D
SGP 0.342 0.820 B SVN D
BOL 0.716 -0.131 B TTO D

Note: Depending on the patterns of correlations between WDI data set and UNComtrade data set, the 68 countries
were classified into four sub-groups.
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[Figure 2—1] Korea's Terms of Trade and Export & Import Price Index
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[Figure 2—2] Growth of Korea's Terms of Trade and Export & Import Price Index
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{Table 3> Pairwise correlations of export & import price Index and TOT among

BOK, WDI, and this paper

Bank of Korea World Bank UNcomtrade
Bank of Korea 1 0.991 0.477
Terms of World Bank | 0.474
Trade
UNcomtrade 1
Bank of Korea 1 0.997 0.781
Export Price
World Bank 1 0.776
Index
UNcomtrade 1
Bank of Korea 1 0.997 0.986
Import Price |y 14 Bank 1 0.986
Index
UNcomtrade 1
Note: Annual Growth Correlations
A = 2=0] o] 2 x10]lo o
ARTE FERbsL St e 4, DXL PHXO| Y

258 Holal Utk <Table 3> 4 A Wz WHle] E3) A7E AvE
® 2P AEASTE FERVHY AT 71 QbA, WA 19903t Fwk o]F A
0.781, FHT7Fe] 785 098602 w5 AA =] wez710] $471%4 Wals
Fos AT ok ok Wz Ao} B4tz 7hol| ofwgh Ado] 9l
Azt ST AEAITE 04T S =71 AR} <Table 4>+ 557 =7}
Ao Z Yehtar itk mebA =7 FE tate] 1996~20063 717+ = F=
A AL RYERAAGFE o83t Pt & w21 FA Ao
7 9o @A BAS Fashe Aol =Y T7EE BoFa Jrhi Tabledl=
= AT ek g0 ol =7k B w7h AgER A,

5, 3Eo] A7 = B FYA A

A &= ]3‘(1993~2006Eﬂ Hihel &

AlEo] ok EFEHIFE 7h Al

10) & =&oA olgigt EAl= 271 HA =t & =% T4

sk

11) 1993~2006'd 717kol] 3k AFh= <Appendix 2>l AAE o] 9o}, =7} & 4074508 ZolETh
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(Table 4> Change of terms of trade and trade structure, 1996~2006

(Unit: %)
Growth Export Shares Import Shares Net Export Shares
Country EX?OH Import Terms Commo- Manu- | Commo- Manu- | Commo- Manu-
Obs. Price | Price | of dity Fuel factures |  dity Fuel factures | dity Fuel factures
Index | Index | trade
Developing Countries
Commodity | 21 0.8 1.6 | -08 | 361 |42 598 138 [102| 76.0 22 |60 -162
Fuel 6 44 | -19 | 63 | 215 |412] 373 207 | 84| 710 09 |32.8| -33.7
Manufactures| 10 23 53 |29 | 153 |39 | 808 19.0 [11.8] 69.1 38 |19 117
Total 37 22 36 | -14 | 211 |79 | 711 180 [11.0| 71.0 31 |32 01
Developed Countries
Commodity 7 15 | 43 | 28 | 366 | 70| 564 224 |13.0| 64.6 142 |-60| -82
Fuel 2 6.5 39 | 25 113 [165] 722 155 |38 | 808 42 |128| -8.6
Manufactures| 9 14 | 51 |37 9.2 0.6 | 90.2 184 [10.1| 71.6 92 |94 186
Total 18 2.1 48 | 271 161 |42 | 797 190 [100| 711 29 |58 87
World
Commodity | 28 1.3 35 | 22| 364 |61 | 575 197 |12.1] 682 167 |-60| -10.7
Fuel 8 59 | 24 | 35 140 [23.0] 629 168 |50 | 782 2.8 181 -153
Manufactures| 19 1.7 5.1 34 | 111 | 1.7 ] 873 186 |10.7] 70.8 15 190 165
ZHFA AT A3 S0 Tk 2|3l <Table 4>9] FAEL 1996~
f‘f}id_ 550 7R AREH AE=e 2006 VI Wi FEAeE T
212 32aL o] Az tste] FEF 4 = grolth
=7, 98 T, TAF FEIE <Table 4>9] 3 WA D& 7Z}z}o] 27}
EREATE o710 A, A5 22 ¥ OFY w7 Folvk A= A=
A FETY B e 2 97 £ o SR B e A=) 20, N
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{Table 5> Decomposition of TOT change: Korea, 1993~2006

(Unit: %)
Export shares for country price Goods Price Country price
Period F;(rrl):): Iglr?f: TemS | Goods Price| O™ | A1 | A2 | A3 | A4 | AS
Index | Index of trade price
1993~96 1.7 6.0 -43 -4.4 0.1 -14 | -3.0 | -03 | -0.1 | 05
1996~2001 | -4.1 -1.5 | -2.6 -3.7 1.1 02 | -40 | 00 | 0.1 1.0
2001~06 6.7 134 | -6.7 -10.4 3.8 -1.8 | -87 | 00 | -0.1 | 3.9
1996~2006 | 1.3 6.0 -4.6 -7.1 25 -0.8 | -63 | 00 | 00 | 24
1993~2006 | 1.4 6.0 -4.6 -6.5 1.9 -09 | -56 | -0.1 | 0.0 | 2.0
Import shares for country price Goods Price Country price
Period E;g’:: Iglrli):;t Terms of Goods Price Cou.ntry Bl B2 B3 B4 BS
Index | Index trade price
1993~96 1.7 6.0 -43 0.8 5.1 03 | 05 | -1.7 | 33 | -0.2
1996~2001 | 4.1 | -1.5 2.6 -53 2.7 05 | -5.8 | 0.1 24 | 02
2001~06 6.7 | 134 | -6.7 -4.7 2.0 -0.7 | 40 | -02 | -22 | 04
1996~2006 | 1.3 6.0 -4.6 -5.0 0.4 -0.1 | 49 | 00 | 0.1 0.3
1993~2006 | 1.4 6.0 -4.6 -3.7 -0.9 0.0 [ -371]-04|-07 ] 02

Note: 1) Goods Price is Al1+A2, B1+B2. Country price is A3+A4+AS, B3+B4+BS.

2) Al= (axc-amc)*(pmc-pmm), A2= (axf-amf)*(pmf-pmm), A3= axc*(pxc-pmc),
Ad= axf*(pxf-pmf), A5S= axm*(pxm-pmm), Bl= (axc-amc)*(pxc-pxm),

B2= (axf-amf)*(pxf-pxm), B3= amc*(pxc-pmc), B4= amf*(pxf-pmf),
B5= amm*(pxm-pmm).

3) aij is individual items' export(import) shares. i=x, m. x(export), m(import). pij is individual items'
export(import) price index. j=c, f, m. c(commodity), f(fuel), m(manufactures). A1 and A2 denote the
effects from changes in the price of commodity and fuel respectively, relative to manufactures. A3,
A4, AS denote the country price effects of commodity, fuel and manufactures respectively. B1-BS,
denote the effects when imports are used as weights for country price effects, and are defined
symmetrically.

I ool AsbdiiziAad 9 = vt 717K1993~2006'A)ll tht r‘;rsn
Ag¥r} ojulgh 8jlol s MWE= JJr—E— AWEY, T 71 T
Aol g3 =2Jst7|= gk Ante w92 AL AT 4.5% 1H9494
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{Table 6> Decomposition of TOT change for 55 Countries: Export Share Weighted,
1996~2006
(Unit: %)

Export shares for country price Goods Price Country price

Export | Import

t T f t
CoUMY | price | price |1 ©ff Goods | Country |y a3 | Ad | A
Obs. trade | Price | price

Index | Index

Developing Countries

Commodity 21 0.8 1.6 0.8 06 | -02 | 1.0 [ -15]-04 ] 00 | 02
Fuel 6 44 -1.9 6.3 2.5 89 | -13 | -13 | 06 | 83 | 0.0
Manufactures 10 23 53 2.9 -1.9 -1.0 | 00 | 220 | -0.5 | -08 | 03
Total 37 22 3.6 -1.4 -1.6 02 | 01 | -1.8|-04 1] 04 | 02

Developed Countries

Commodity 7 1.5 43 2.8 -1.2 -1.6 | 05 | -1.7 | <06 | -1.0 | 0.1
Fuel 2 6.5 39 2.5 2.0 05 | 04| 24 | 01 |-011]05
Manufactures 9 14 5.1 3.7 -4.0 03 | 00 | 40| 01 | -03 1] 05
Total 18 2.1 4.8 2.7 26 | 01 | 01 | -26 |01 | -04 | 04
World

Commodity 28 13 35 2.2 -1.0 -1 06 | <16 | <05 | -0.7 | 0.1
Fuel 8 59 24 3.5 0.8 27 |06 | 1.5 | 02 | 21 0.4

Manufactures 19 1.7 5.1 3.4 3.3 01 1] 00 |-341]-011]-04] 04

Note: 1) Goods Price is A1+A2. Country price is A3+A4+AS.

2) Al= (axc-amc)*(pmc-pmm), A2= (axf-amf)*(pmf-pmm), A3= axc*(pxc-pmc),
Ad= axf*(pxf-pmf), AS= axm*(pxm-pmm).

3) aij is individual items' export(import) shares. i=x, m. x(export), m(import). pij is individual items'
export(import) price index. j=c, f, m. c(commodity), f(fuel), m(manufactures). Al and A2 denote the
effects from changes in the price of commodity and fuel respectively, relative to manufactures. A3,
A4, AS denote the country price effects of commodity, fuel and manufactures respectively.

4) Entries refer to export-weighted average of the group.(Baxter and Kouparitsas(2002)
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{Table 7> Decomposition of TOT change for 55 Countries: Import Share Weighted,

1996~2006
(Unit: %)
Import shares for country price Goods Price| Country price
Country EPXrIi)((:)ert I?rli)f: Terms | Goods | Countr | gy | gy | g3 | By | B3
Obs. Index | Index of trade| Price |y price
Developing Countries
Commodity 21 0.8 1.6 -0.8 1.0 -1.8 | 0.1 | 09 | -0.1 | -1.8 | 0.1
Fuel 6 4.4 -1.9 6.3 34 29 |15 49 | 15|08 | 07
Manufactures| 10 23 53 2.9 -0.9 20 | 04 | -1.31-09 |-09 |-03
Total 37 22 3.6 -14 0.0 -14 | 0.1 | -0.1 | -04 | -0.9 | -0.1
Developed Countries
Commodity 7 1.5 43 2.8 0.2 3.0 |02 04 | -02|-271 00
Fuel 2 6.5 3.9 2.5 2.7 -0.1 | -04 | 31102 |-09] 06
Manufactures| 9 1.4 5.1 3.7 24 -12 | 00 | 24 ] 0.1 | -14 | 0.1
Total 18 2.1 4.8 2.7 -12 -5 |01 |-1.1 100 |-17] 0.1
World
Commodity 28 1.3 3.5 22 0.5 26 |01 | 05 |-02|-241 00
Fuel 8 59 24 3.5 29 07 |-07 1|36 |05 ]-04]06
Manufactures| 19 1.7 5.1 34 2.0 -5 | 01 |21 1-02|-13] 00

Note: 1) Goods Price is B1+B2. Country price is B3+B4+BS5.
2) Bl= (axc-amc)*(pxc-pxm), B2= (axf-amf)*(pxf-pxm), B3= amc*(pxc-pmc),
B4= amf*(pxf-pmf), B5= amm*(pxm-pmm).

3) aij is individual items' export(import) shares. i=x, m. x(export), m(import). pij is individual items'
export(import) price index. j=c, f, m. c(commodity), f(fuel), m(manufactures). B1 and B2 denote the
effects from changes in the price of commodity and fuel respectively, relative to manufactures. B3,

B4, B5 denote the country price effects

of commodity, fuel and manufactures respectively.

4) Entries refer to export-weighted average of the group.(Baxter and Kouparitsas(2002)
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{Table 8> Regression of Changes Export & Import Price Index at Product Level

Dependent variable: Export Price Index

Model 1 Model 2 Model 3
93~96 | 96~01 01~06 |93~96 | 96~01 | 01~06 | 93~96 | 96~01 01~06
DSXC -0.040 | -0.240%* |-0.488*** 0.008 | -0.256** | -0.332%*
(0.190) | (0.117) | (0.162) (0.202) | (0.122) | (0.169)
-0.376%| -0.153 0.148 -0.461** | -0.131 0.077
DSMC
(0.213) | (0.158) | (0.208) (0.219) | (0.164) | (0.213)
MSXC -0.022 | -0.005 [-0.132%**| -0.030 0.006 [-0.113%**
(0.041) | (0.026) | (0.034) | (0.044) | (0.027) | (0.035)
0.074 | -0.016 | 0.053 0.108 -0.022 0.051
MSMC
(0.069) | (0.041) | (0.052) | (0.071) | (0.042) | (0.053)
R2 0.001 | 0.002 0.004 | -0.000 | -0.001 | 0.007 0.001 0.001 0.008
Obs. 2021 2091 2141 2021 2091 2141 2021 2091 2141
Dependent variable: Import Price Index
DSXC -0.221 |-0.639%** |-0.476%** -0.226 |-0.630%** |-0.400%**
(0.140) | (0.096) | (0.120) (0.147) | (0.099) | (0.124)
DSMC 0.105 | 0.053 |0.527%** 0.077 0.039 | 0.378**
(0.169) | (0.139) | (0.160) (0.171) | (0.145) | (0.168)
MSXC -0.014 | -0.032* |-0.078*** | 0.002 -0.005 | -0.056**
(0.031) | (0.019) | (0.024) | (0.032) | (0.020) | (0.025)
0.072 | 0.047 |0.121*** | 0.069 0.011 | 0.094%*
MSMC
(0.054) | (0.037) | (0.040) | (0.055) | (0.038) | (0.042)
R2 0.000 | 0.018 0.010 | -0.000 | 0.001 0.009 0.000 0.017 0.015
Obs. | 2316 2348 2371 2316 | 2348 2371 2316 2348 2371

Note: Heteroskedasticity-consistent standard errors are in parentheses. Coefficients with asterisks are 1%(***),
5%(**), and 10%(*) level, respectively.
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{Table 9> Regression of Changes
Fixed Effect Model

Export & Import Price Index at Product Level:

Dependent variable: Export Price Index

Model 1 Model 2 Model 3

-0.204* -0.176

DSXC (0.114) (0.115)
0.081 0.054

DSMC (0.135) (0.137)

-0.106*** -0.100**

MSXC (0.040) (0.040)
0.066 0.064

MSMC (0.056) (0.056)
R2 0.006 0.107 0.107
Obs. 6253 6253 6253

Dependent variable: Import Price Index

-0.268*** -0.262%**

DSXC (0.087) (0.087)
0.137 0.100

DSMC (0.115) (0.116)
-0.042 -0.034

MSXC (0.031) (0.031)
0.079* 0.075*

MSMC (0.045) (0.046)
R2 0.105 0.104 0.108
Obs. 7035 7035 7035

Note: Heteroskedasticity-consistent standard errors are in parentheses. Coefficients with asterisks are 1%(***),
5%(**), and 10%(*) level, respectively. All regressions include period dummies.

FRAFR) Aoz s B
3} Aolth1s) A WA v x| wx) o

el 7 1A GoiE S Ao =N, T
o] AAINA F2¢lo0] 7t R | £2(Q))

@7tell vF =adE vehd 2ot

A 2o HojFsto] AnkHos F
o] 79 = 20009 0% $-2)
2] FEWHE ST FAwy

f ©

18) olggt Wo] T 9 g9 TS EXE F v dUS He ofUth AR T JES ¢
U3 E43t7] sixe 9] U= counterfactualo] TS ofof gtk 1y Ftd Folo] ofv] Qe
counterfactual A= 82| 4Tk 919 WH2 AME 7} Airt 09 3hs 71 7399} vlaske]
o] JEE =93t e A 2o} ol W vl 9S8-S AAsta vlaske Aotk wE
A ol3key] =9 ©A FAHE AFE AFHoZ dME] Br] Ys W] Eafsit



62 | mEREHE /2010, Il

[Figure 3] Effects of China’s Rise on Korea's Export & Import Price Index
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{Table 10> Regression of Changes Export & Import Price Index at Manufactures
Industry Level

Dependent variable: Export Price Index

Model 1 Model 2 Model 3
1996~2000 2000~03 1996~2000 2000~03 1996~2000 2000~03
DSXC 0.343 -0.279 0.254 -0.237 0.266 -0.230
(0.613) (0.191) (0.618) (0.203) (0.620) (0.199)
DSMC 0.025 0.688* 0.264 0.546 0.259 0.510
(0.947) (0.368) 0.971) (0.378) (0.973) (0.370)
. -0.003 0.013* -0.003 0.010
R&D Intensity (0.002) (0.008) (0.002) (0.008)
Capital -0.008 0.002 -0.013 0.000
Intensity (0.008) (0.008) (0.009) (0.009)
Productivity 0.112* -0.103*
Growth (0.063) (0.060)
Technology 0.000 0.001
Intensity (0.001) (0.001)
R2 -0.005 0.010 -0.003 0.011 0.002 0.019
Obs. 365 363 364 360 359 352
Dependent variable: Import Price Index
DSXC -0.422 -0.129 -0.292 -0.094 -0.213 -0.123
(0.526) (0.168) (0.527) (0.176) (0.529) (0.170)
DSMC 1.010*** -0.078 0.900%* -0.011 0.870%** -0.061
(0.430) (0.333) (0.429) (0.345) (0.431) (0.333)
R&D 0.001 0.014* 0.002 0.014*
Intensity (0.002) (0.007) (0.002) (0.007)
Capital 0.017** 0.002 0.016** -0.003
Intensity (0.007) (0.008) (0.007) (0.008)
Productivity -0.012 0.009
Growth (0.054) (0.054)
Technology 0.001* 0.000
Intensity (0.001) (0.001)
R2 0.011 -0.004 0.026 0.002 0.031 -0.001
Obs. 369 371 368 367 363 357

Note: Heteroskedasticity-consistent standard errors are in parentheses. Coefficients with asterisks are 1%(***),

5%(**), and 10%(*) level, respectively.
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{Appendix 1> Excepted Products on Each Country

Country Year Commodity Fuel Manufactures
Bolivia 2002 | Import 3449
32121,32222,3223,3250,3330,33542
2002 | export
(671)
3211,32122,3221,32221,
Import
Canada 3250,3330,33542(77W)
2003 | export 1170 32121,32222,3223,3250,33542(570)

3211,32121,32122,3221,

Import 2374
32221,3250,3432(770)

32121,3223,3330,33419,33429,

Columbia | 2000 | Import 5570 33541 3354233543670) 1107}
1999 | Import 3221, 32122, 3223, 3250(47W)
India export 3221,32122,3223, 3250, 33521(57H)
2000 Import 32121,32122,3221, 32221, 3250(570)
Korea 1993 | export 33411, 33421, 3343, 3344(470)
Mexico 2001 | Import 12274

32221,32222,3223,3250,33411
1999 | Import 33429,3344,3345,33512,33531
33532,33541,33542,33543(147W)

Malaysia
32221,3223,33411,33429,3344
2000 | Import 3345,33512,33523,33531,33532
33541,33542,33543(137})
Oman 2001 | export 3330(17H)
Philippines | 2002 | export 32222(170)
Slovak | 2002 | export 3441(171)
Republic | 2004 | export 3211,3510(270)

Republic of
2004 | export 33521(170)

Slovenia

Notes: We eliminated those products whose year-on-year growth rate of unit value belongs to upper and lower five
percentile of its distribution. Even after this procedure, we additionally eliminated those products with unit
value of export(or import) larger(smaller) than its previous year’s value by more than one hundred times.
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{Appendix 2> Change of Terms of trade and Trade Structure, 1993~2006

(Unit: %)
Growth Export Shares Import Shares Net Export Shares
Country EX?OH Im?on Terms |Comm- Manufact-|Commo- Manufact- |Commo- Manufact-
Obs. Price | Price of trade| odity Fuel ures dity Fuel ures dity Fuel ures
Index | Index
Developing Countries
Commodity 12 1.5 2.1 0.7 | 349 | 43 60.8 133 1102 | 765 215 |59 | -156
Fuel 5 39 | <16 | 54 | 205 |403| 393 216 | 6.6 71.8 -1.2 1337 325
Manufactures| 5 3.0 5.0 20 | 171 | 43 78.5 205 1108 | 687 34| 64 9.8
Total 22 2.7 35 08 | 211 | 738 71.2 192 | 103 | 706 19 |25 0.6
Developed Countries
Commodity 7 23 43 20 | 371 | 64 56.4 228 | 141 | 630 143 |17 | -66
Fuel 2 5.9 48 12 115 | 183 ] 702 155 | 37 80.8 4.0 | 146 | -106
Manufactures| 9 2.0 48 28 8.8 | 06 90.5 187 1105 | 708 9.8 |99 | 197
Total 18 2.6 4.7 2.1 182 | 44 774 197 1109 | 694 15|65 8.0
World
Commodity 19 2.1 3.7 -6 | 366 | 59 515 205 | 13.1 | 664 16.1 | -72 | -89
Fuel 7 54 32 22 144 252 ] 604 174 | 46 719 3101206 | -175
Manufactures| 14 23 49 26 | 121 | 21 85.8 194 1106 | 700 13 | -85 | 188
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ABSTRACT

The concept of CoVaR introduced by Adrian and Brunnermeier (2009) is a useful tool
to measure the risk spillover effect. It can capture the risk contribution of each institution
to overall systemic risk. While Adrian and Brunnermeier rely on the quantile regression
method in the estimation of CoVaR, we propose a new estimation method using
parametric distribution functions such as bivariate normal and Sy-normal distribution
functions. Based on our estimates of CoVaR for Korean banking industry, we investigate
the practical usefulness of CoVaR for a systemic risk measure, and compare the
estimation performance of each model. Empirical results show that bank makes a
positive contribution to system risk. We also find that quantile regression and normal
distribution models tend to considerably underestimate the CoVaR (in absolute value)
compared to Sy-normal distribution model, and this underestimation becomes serious when
the crisis in a financial system is assumed.
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[Figure 1] The Relationship between p and (pijJr \/1—p?j>
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[Figure 2] The Theoretical ColaR for Various Values of p
in a Normal Distribution Model
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{Table 1> Summary Statistics for Stock Log—Returns

(Unit: %)

Mean . Corr. Coef.

(x100) Std. Dev. Skewness Kurtosis with KOSPI
KOSPI 2.00 1.76 -0.53 9.31 1.00
IBK -1.97 3.07 -0.42 8.42 0.70
Daegu 1.25 2.96 -0.18 6.98 0.63
Busan 0.00 2.90 -0.42 6.55 0.61
Shinhan 1.24 2.79 -0.20 7.65 0.69
KEB -0.12 2.85 -0.09 8.36 0.56
Woori -2.54 3.53 0.03 8.33 0.67
Jeonbuk -2.93 2.46 0.43 7.77 0.53
Cheju -1.10 2.16 -0.47 14.24 0.45
Hana -1.47 3.47 -0.29 8.54 0.60

VaRE AAVSIATE o 7]llA CoVaRe=
CoVaRkospr; Z2X 23 jo F4
°l&°] VaR'Y W, KOSPI °]&9
VaRE Qv|stt)y, Ot doll =
ACO VaRE' CO VGRIZ:'OSPIU - Va’RlI}OSPI
AR Aoz 29 o) AlzEe
23 7|9EE ou|git}. mpRete R
VaR< VaR!'2X 238 ;] VaRE ©]v]
sht,

O <Table 2>9] U9} A& B¢
3|9 F4 ZARE By, ZE 239

ACoVaR7} 5% AS & F Ut
ol= CoVaRfpspr; 7V VaRiospr ol

wlal Aagtel o & AL or@th 3,
oj| 7 23)o] 917)9] HF HEE
AA R B7AS Axdlelaart ad A

lN

i

Al glo] Frigh mlzAR Alé%ﬂaéﬁ
o Blgj o Atk A gtk 2

2P Eo] AxEF T K+ 7
£ st Joke omjojtt. o]9f & <
o] B+ p=0.059} p=0.0114 FL3
Aoz Yehdth dH <Table 2>9&
wol A FARE ZF 235 A2
Y23 7| E HERZ ALk Bk
%, o9 HES AklEth

ARl 7)o & (%) =

p _ p
CoVaRgospr j VaRgospr

21

P
VaRgospr

0|2 A2Fst A3}, <Table 2>°ﬂ A A
Heol ole BAF A 749 B¢



ok

12 eyueel coler 39 | 85

(Table 2> ColaR Estimated by Quantile Regression

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK -3.82 -0.94 -4.46 -8.08 -2.80 -8.65
Daegu -4.03 -1.15 -4.45 -6.61 -1.33 -6.83
Busan -4.06 -1.18 -4.48 -7.86 -2.58 -1.71
Shinhan -3.76 -0.89 -3.97 -8.20 -2.92 -8.61
KEB -3.75 -0.88 -3.98 -7.15 -1.87 -7.41
Woori -3.89 -1.02 -5.14 -7.20 -1.92 -11.72
Jeonbuk -3.68 -0.81 -3.57 -7.08 -1.80 -5.57
Cheju -3.97 -1.10 318 -7.19 -1.91 -5.97
Hana -3.88 -1.01 -4.74 -8.00 -2.72 -14.20

Note: CoValRl, ACoVaR, and VaR denotes Co VaRyepr;, CoVaRnep;— VaRigep, and Valil,

respectively.
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{Table 3> ColaR Estimated by Normal

Distribution Model

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK -4.08 -1.20 -5.07 -5.77 -1.70 -7.16
Daegu -4.05 -1.17 -4.85 -5.74 -1.66 -6.87
Busan -4.05 -1.17 -4.76 -5.73 -1.65 -6.74
Shinhan -4.07 -1.20 -4.58 -5.77 -1.69 -6.48
KEB -4.01 -1.13 -4.69 -5.67 -1.60 -6.63
Woori -4.07 -1.19 -5.84 -5.76 -1.69 -8.24
Jeonbuk -3.97 -1.09 -4.07 -5.62 -1.54 -5.75
Cheju -3.87 -0.99 -3.57 -5.48 -1.40 -5.04
Hana -4.04 -1.16 -5.72 -5.72 -1.64 -8.09

Note: CoVaRl, ACoVaR, and VaR denotes Co VaR[ ey ;, CoVaRiogy;— VaRoep, and Val?!,

respectively.
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(Table 4> ColaR Estimated by Sy—normal Distribution Model

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK 571 -2.86 -4.55 -14.19 -8.45 -8.57
Daegu -5.67 -2.81 -4.56 -14.04 -8.30 -1.72
Busan -5.66 -2.80 -4.56 -14.00 -8.26 -7.91
Shinhan -5.74 -2.88 4.11 -14.26 -8.52 -7.61
KEB -5.54 -2.68 -4.19 -13.60 -7.86 -7.32
Woori -5.70 -2.85 -5.19 -14.15 -8.41 -10.85
Jeonbuk -5.42 -2.57 -3.64 -13.23 -7.49 -6.67
Cheju -4.85 -1.99 -2.99 -11.41 -5.67 -6.86
Hana -5.60 -2.75 -5.01 -13.83 -8.09 -9.64

Note: Co V(iR,l ACoVaR, and VaR denotes Co ValRpogp;, CoVaRpogy;— VaRfgy, and VaR?,
respectively.
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[Figure 3] Relationship between VaR and ColaR

(1) Quantile Regression
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(2) Normal Model
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(Table 5> The Ranking of ACoVaR (in absolute value)

p=0.05 p=0.01
Quantile Normal Su Quantile Normal Su

IBK 6 1 2 2 1 2
Daegu 2 4 4 9 4 4
Busan 1 5 5 4 5 5
Shinhan 7 2 1 1 2 1
KEB 8 7 7 7 7 7
Woori 4 3 3 5 3 3
Jeonbuk 9 8 8 8 8 8
Cheju 3 9 9 6 9 9
Hana 5 6 6 3 6 6
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[Figure 4] Daily 4CoVaR Estimated by DCC—GARCH Model (p=0.05)

(1) Normal Model

32008

(2) Sy—normal Model
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(Table 6> The Correlation Coefficients among Daily 4 ColaR (p=0.05)

(1) Normal Model

IBK Daegu | Busan | Shinhan | KEB Woori | Jeonbuk | Cheju Hana

IBK 1 0.993 0.992 | 0992 | 0980 | 0.996 | 0.986 | 0.922 | 0.994
Daegu | 0.993 1 0.995 0.995 0.984 | 0.993 0.990 | 0.923 0.996
Busan | 0.992 | 0.995 1 0.992 | 0.985 0.991 0.989 | 0.921 0.994
Shinhan | 0.992 | 0.995 0.992 1 0.980 | 0.992 | 0.990 | 0.921 0.995

KEB 0.980 0.984 0.985 0.980 1 0.982 0.977 0.908 0.989
Woori | 0.996 0.993 0.991 0.992 0.982 1 0.987 0.928 0.995
Jeonbuk | 0.986 0.990 0.989 0.990 0.977 0.987 1 0.928 0.989
Cheju | 0.922 0.923 0.921 0.921 0.908 0.928 0.928 1 0.920
Hana 0.994 0.996 0.994 0.995 0.989 0.995 0.989 0.920 1

(2) Sy-normal Model

IBK Daegu | Busan | Shinhan | KEB Woori | Jeonbuk | Cheju Hana

IBK 1 0.990 0.990 0.992 0.980 0.995 0.981 0.920 0.994
Daegu | 0.990 1 0.991 0.994 0.981 0.990 0.984 0.919 0.994
Busan | 0.990 0.991 1 0.990 0.975 0.986 0.983 0.916 0.991

Shinhan | 0.992 0.994 | 0.990 1 0.979 0.992 | 0.985 0.918 0.996
KEB 0.980 0.981 0.975 0.979 1 0.982 0.974 0.907 0.987

Woori | 0.995 0.990 0.986 0.992 0.982 1 0.982 0.927 0.994

Jeonbuk | 0.981 0.984 0.983 0.985 0.974 0.982 1 0.928 0.986
Cheju | 0.920 0.919 0.916 0.918 0.907 0.927 0.928 1 0.919
Hana 0.994 0.994 0.991 0.996 0.987 0.994 0.986 0.919 1

Z 929 AL F 8ol ZA CoVaR7} ACoVaR= AZYoll uwpe} w23k W3}
VaRE AZ 3l3)sle o] Uehdtt o8 Hola gty 2388 ACoVaR AlE)
(BT EERE). [Figure 4114 @ o}2fjZ =7} A Dot {ARE Wi S 2
o $Ixg AF2Be] ACoVaR Fol& ol=A] S5} Hﬂ WHoE 7t Al
Hyl ol5 & 5 ok = 3t 38 741?% % A¥7}h <Table
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94 | sEmEHE /2010, 1l

<Table 7> The Correlation Coefficients between A Co VaRy{spy;, and VaR)’

Normal Model Sy-normal Model

IBK 0.865 0.850

Daegu 0.843 0.837

Busan 0.857 0.844

Shinhan 0.847 0.811

KEB 0.788 0.762

Woori 0.834 0.819

Jeonbuk 0.467 0.535

Cheju 0.620 0.650

Hana 0.847 0.822
£ Foluw, F wolN Hgo] o 239} Joh} BAYES YW Yrke
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[Figure 5] The Relationship between Daily Va/ and AColaR for IBK

ACoVaR
3
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[Figure 6] Individual Risk and System Risk Contribution
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ABSTRACT

This paper defines markets relating to each paid broadcasting service by applying the
test method of critical sales loss to the results of survey to the paid service subscribers. The
result confirms the existence of a meaningful competitive relationship--in terms of the
Competition Law--among all paid broadcasting services included in this study, or at least
analog cable broadcasting, digital cable broadcasting, and real time IPTV(Internet Protocol
TV) service. This indicates that current regulations which are being applied to cable TV,
satellite broadcasting, and IPTV are actually discriminatory. Based on these analysis results,
this paper suggests that the main attention for the improvement of regulations should be
focused on regulations which are differently applied to different paid service providers. In
particular, Article 20 in the Internet Multimedia Broadcasting Law is interpreted as defining
the real-time IPTV as an independent market, thereby having leeway to harm fair
competition among different paid service providers. Therefore, that article needs to change to
give the right of equal access to contents to all the competing paid service providers.
Furthermore, to put teeth in the contents equal access rule, most popular pay channels need
to be designated as target contents of the rule. As for the market-share limitation regulations,
the paper suggests that an upper limit on the market share should be set based on the total
number of subscribers of all the competing paid services and the same limit applied to all
the competing paid service providers.

= =22 REUSMH|AE M2 o|sh WAL =0 ASS =elst
Al AZ =Y f2[E o835t & ok olet B4 Zi= A SR
=Y HHAEE ASHoR 2lFst, Al WE((RIdEE) T IPTVOl &olstl HE
T 2FutdolM selE AF 7 i == 7HS0 wHAtERIE oolgich £
AE Etiz stof s Mol EfFddES 5 IPTVERES SEE AEez =¥sie
=A5t JjMdEeks MAISIICE A Hez oiMEls lE{SIEE(D|E|of EEAL
EEME AYHES M85l Zzel 72 R H20Z= ZUBTAIRIA ¢ 2™ &
YSMu|AHz HEAEES 2HE 2, dalel SYEYE AT oXUF 228,
A AFOIME ZE REESMH|A £ ZHXx ZSSHZL Y SSHEARKEAE
= HolT ofgz=IAol=Es, CIXEAH IERFUESERPYS), IPTVE g
olgws, IPTV Zof ZdExcz Rof LIt ok EF 2Hzx ZSHZ9




ABSTRACT

AL Rlof| i

i
T
Hu

4

ol
ol

F

=

Mo} peislod X|AmAY PPe} S5 PP

At

ol

7t

T

At AE2|




104 | mmmsms / 2010,

| 289 )

aq gsEe APhIE SRR
W, SIS PSS 5 o
2EE PEAES BRI 47 )
9% 2 45 AY AW 5 9TE 7|
Fog FAAAZ rlasT ek B9,
FURATE, APPSR PTV

9 99 AV chIslel 3
olEl@ dww FAANAE P 71
Aol BE BAE FEHoR R
W 71| Agspggo] vl F
vk QQAMbE [PTV 5 Wik IE
o AlI59] A=
S HEY o7
TAE whdgt
o Aotk webd d g5 -
A qAAAE ol | k=

Al¥lHZF Q] Ao 7}t
T 1990 Ath ZRE ol 7, AH]
22, ARIA 2ol H W B0 8
o FASHA YEALIA FAAA

2, YRR WAME Fold Gl A

oo g
2

1o

2) *%—%‘ ﬂlSZg} T AlAE Adx
3) EU Commission(2002a).

Ax} 7+ AATA ) AP mel 7=
A5 - F2F A A AR =] 3
A AP, AT 5o EAVE d4
st= 31 Qe o] wet WE - FAY &
ol th&sted AFdAF TF 3AHAAS 9
gk AAA NS Zaido] A7|E o
itk FAAA A AL 71EY o
T - A AAAE FREAH
SHIAR S, AEAH 2 T 859 7
ANE SAEE FHA F9(layen)E
At FHEE A8 TAE A
she, olent FH A AAAR Hekst
< Zleltk T AR A dAle
AR dE Wrgg Al A 7]
Z3tt} o]n] F-5 91 ¥3)(EU Commission)
= P2 AR AN SrAARA o
29 o] A3 A=ES AFgre
E2 ofgf 2002 "HAAFEAIEI AHI 2
£ A% Az LA E Bl s
B Fell AR A g4 e
£ whgg vt ok

FEytel A FAREY] 7

Ao 1__
oT ™

Ao HeEE o83 A 94 2
3]
=

Y

|

it

|

4 FAAAR A% =} B
A|o] Sheh. Hw, YRR N
£ Aoz ki, o8
2ol s e 7B 5
AAT fAsE FeN L



TFAANAL QAE 7lvsl= FEHZ 3
g0} k. ool whe} W 7
- Az YaEHY Jde A I3
w9 ST A of

E799 13, AA FRFATE 7RI
T 7 1BE FFRAAES

operator: SO0)9] A% HAS Agsl= W
W ARE Adzs} PTVARIAL 3E F
378749] X137 PTVAIEARE tide =
St Zel= T3 RS 8 AL
AW Az, Aoze FFHAsy
IPTVE 5HE AFo= gHs= 22
2 fMEch v, EeEE PTV,
TS, S 7 Y

132 54 IPTVAIIALY] M/ AS

f

¢

ol
FIF
>~
Rl
Q,
i
2
I
BN
o rr
=
2
Ho
7l
CEE:‘_. ﬂJlo

R
[»
l
o
i
Lo
>
<l>2i
fru
ot
ol
ol
FIF

o, opy

o

(e
B of

| e oleia AgEAe)
AN AR 3 A

ot

r
flo

oy
>
e
o

M
ox ok
ol
kl
o
fru
rO
)
o
oxl
o,
o
o
o
(b
et

do
U (
o
=
bl
rot
vl

o
=

-

22 ool ox oo

f
o
ot
s
A=)
il

tr

o}
HU
ox
o
Rl
o
[>
10
>
ox
ot
oxt
i
=
H-|
40
Iz
S
[N

A SR Rkl tistel A 3¢
PHES FAY B Al ol2A

BHoR BANE 55 FRUEA
W 7 AREAE AFHoE BA8
dt A7se uEE & otk WA

A A AHEE Bk o FH
Ul M E 8% £1(2008)7F H<E
o A g P E] i e
=99} g Al E A

o} 2] ASATE F2
I S BATAE HAFHoE
Hol= dlo] F=Fxo] =], Hausman
(1999)3} GAO(2000, 2002)= V= Fr84
FSAAS oz §F3 22006)2F
Rhee and Lee(2004)= F-2luets tiide
2 ATE FYsHATE 1y ojHg A
TEL Bl He= F 4E e diA#

ARE BHF RO, B =R 5

¢

stele AW A9 94 9 v
9 DAY G AL} A S

izt A FAWHEe) A 84 dEs
F8aote] FREEARIRY BEANES
ol £](2008) 01 A]

Agoz Az, ° &S ol



SRIE

= Y AR

A

-

T

Aol 285

A=k

o Fe et Lok AT

=
AR LI
= 9

2

106 | mmmmms / 2010.
ol A

R ohgzaseluys, A

g 748

@ Az

28

2 g4

&

A0S AL A

of

oS!

=

3T

SHA|

0

7149 ERAGA T 7}

AAY A8 9T 2o oy
290] AA7A 2R £

== A
T

A,

[e]

mTE

h=i

] ©
o spxetoE AV

if

0
pid

sl A

S

Er=
ke A

=

=
32

%

oA

YA}

KeX
=

5 A= (market power)

Mo
el
xr
it
I

_(':q

A 79 A 2l (arbitrage) 2]

L

o ol AollM AN A<

A9 el

il
7Fs/3ell 7]

9]
T

MBI X 2 o]

A
o
% 4%

-]
[o)

. 88

A

o

il
;OO
Bo

ted ZHAel

o

=

-
T

A2 = 49

7R A  Al%(economic market)

TEET)

Hom WolselAn

R

3

a4 g B

1

L

5]

/3

o]

E

=

LA o]

G120 A% o154, FHAe)

AR EE SSNIP 7ol 71

o
I
ol

o] o

& AVx gou

EE R

T—
T

Ao A 1 AEe] A

Adety

=
=

ol

t:yl.

gl

R R

o

=0

&
Heflol wet

1

[e]

S

A

L

gt

ol 2% 282 A% BN F2)5)

A=,

0|

°©

F HuA, PE18], 2006, /9 21(2008), p.38llA AQ

w35t7] 4
3

&

783
Z
12}

\
BAA A4

L

.

toll 4]
A A (relevant market)©

°

4) B33 9|, A

5) o]



SEYSMHA AZ IR NE 2y | 107

A3t kA == djjzto]H, o] &=t o] F7)d &= 7P SHAIAEAE
3= F8t= 73] ARG AKhypothetical A ] = =
profit maximizing firm)7} T2 A|EFE2 A, AR TghE AFETY

gl 2o Wap} gk AR E W e @ 2 %ol 7}
1 Al g 7HAT A7 glekd 2] AN A} olfo] FLeA He W=
® oln] Q3 QNHolA] e AU £NES IANEENER Aolsn,
(small but significant and non-transitory ol AAWEE4 E(actual sales loss:
increase in price: SSNIP)'NS T 4= ASL)¥} Hlalsh= "ol
Je AF e AFT 28al Ao & 501, I A9 7 A
ERELE 242y, a0l B2 Q4 Tl shAs
a9 P SRR AR 7 3RS py, g o2kl & o, dARE
AHY APl INTks BANGE B o7k DT AS 4y A 93 5

Aat7] g AdA] Eoll 7] W
o o] AA Alglel A-8317] A= 7 gk

B} 228 2(operational) WHE0] T Q

SICHAEE2006], p.64). 7HE SHALA Podo — €4y = P1gy — €q (1)
b A7 dAAQ AgHRtew Tt

2 HeIeA E85a e Aol 9 ghoF o5} o] Aejahd,

ufj =24 E(critical sales loss: CSL) 774

Holths) JAMESEAE FAAHL 7 P17~ Do Dy —¢C 9%~ ¢

t ,m = , CSL =
SR A e e 2 2 g

¢

6) TF2 AEE2] Tl 2ol Walr} gtk 714, = ceteris paribus 7HE-S 19923 ' =3 A EA] %] (Merger
Guidelines), ol A|Z W9 E A O ZA)(Massey[2000], p.319), L o]Holl= 542 A AlA=27} oy} &
A7} He AFdARe] 7HelS4=Qresidual demand)®] 7R FAS B8l 7MY AR AEHEES 4
|3k Zlo] gy elith im0 7HAEE ] 88 T3l HEAES A e FAV) He
AFAAL7} Stackelberg A 2] AEafe} o] AAAIAALS] WS st A q5S AAt= 7}
A& UxEstal e Aotk Foga0] /My F48 55 AR g4 HESY FAK o
&A1= Kaserman and Zeisel(1996), pp. 676~678-2 3332}

7) 7P SRANAA ARl 1982 mla PR AR R dA AS EYE FA] SSNIPZF
5~10% FEolA 1'd o) A&EE 7AYol g E o, 19841 FR AR, & FHse I
oA %Eo] E7)=H A

8) YAMELEAHE HAH 2 Harris and Simons(1989)° 23] 191= o] o] FHLSHA L85, $-2
UMz < Fate] gz AS 2o tigh Hd FEoA JQAMEEEE 24 2 49 8
TAZ AR-E vF ATHHEEF2006], p.69). Tt 71947 FAS AYH A GA disire
A3 - A23F20060)S =3}




108 | wmmmmms / 2010.

3] HomnE theel W] £EHT:

CSL = )

f

Buigies

H

ko)

)

N

N

)

[

oz

)

ol

R

ofs

oL

£
o O

o oy
=)

HT
Lo
o

ol ox oK

g
r
it
i
°
o oX o
2

AMEELE AHS o R
SR 242t tjete] AR GS

s7] Slsixe, 7H8E 7HAde e
AAEEAET AEEAES A
Asfjof geh w3k 4 2)7F EHS= vt
o} Zo|, JAEEHLES A 4
M= 7HEQE( = (9 —po)/po) T,
AN A v (m = (p, — ¢)/py)°l
e FryL desith 7oA 1= A
S Y3 /e #HeEAM 5% EeE
10%2] @5 7HIth wepA] dAESE
AE AAYS ol 8st AANES o

9) ¥, QUATIEEAE Aol Bl vl el ARH o= JEATHE HolA, Be B g Het
3 240] BeAF 840 o} l§ FaIT. |2 o), B9l ANl YR @A) F42 A5
£ vllgo] LR B/ 25 AR WA BRARE 98K RS Zaspl Bk ol o)

H]-&-(aggregate diversion ratio)S AFEE AL AT 7|0 THEH]E-S AR &3 EF

FEe) H4 o Q) ATz FolmE WY ol Aol S e JEER
ohe] vlgs Yoldeh FAB 3} YA

5
A=)
E&4EY] IAE T3t YAMEELE A

TSRS AR vl teixs AEE20060S F=3tet



EYBMEA NF BZR AE 28 | 109
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{Table 1> Sample Summary

Services # of sample by # of sample by survey method
service Face-to-face survey Internet survey

Analog CATV 792(48.0%) 792 0
Digital CATV 318(19.3%) 118 200
Satellite Bro. 256(15.5%) 56 200
Real-time IPTV 233(14.1%) 33 200
VoD IPTV 51(3.1%) 1 50

Total # of sample 1,650(100%) 1,000(60.6%) 650(39.4%)

Note: VoD is the abbreviation of “Video on Demand”.
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{Table 2> Number of Service Conversion by Service and Scenario

| | 4o # (?f Conversion service

Services Scenario sample service | Analog | Digital | Satellite | Real-time | VOD
conversion| CATV | CATV Bro. IPTV IPTV

5% increase in price | 792 132 65 13 50 4

Analog 1 10% increase in price| 792 256 134 32 81 9

CATV 5% increase in price| 792 | 223 78 10 127 8

? 10% increase in price| 792 337 127 32 167 11

5% increase in price| 318 100 28 26 38 8

Digital 1 10% increase in price| 318 172 52 35 70 15

CATV 5% increase in price| 318 138 12 14 101 11

’ 10% increase in price| 318 197 26 16 142 13

5% increase in price| 256 86 18 39 - 24 5

Satellite ! 10% increase in price| 256 149 20 71 - 48 10

Bro. 5% increase in price| 256 97 13 23 - 55 6

’ 10% increase in price| 256 144 17 45 - 75 7

5% increase in price| 233 98 9 67 8 14

Real-time 1 10% increase in price| 233 134 10 88 15 21
IPTV 5% increase in price| 233 48 5 25 8 10

’ 10% increase in price| 233 92 8 59 11 14
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{Table 3> Service Conversion Ratio by Service and Scenario

Conversion Conversion service(%)
Services Scenario Sjm(;{e rto | Analog | Digital | Satellite |Real-time
(%0) CATV | CATV | Bro. IPTV
5% increase in price | 760 16.84 8.55 1.71 6.58
Analog 1 10% increase in price| 725 34.07 18.48 441 11.17
CATV 5% increase in price | 749 28.70 10.41 134 16.96
’ 10% increase in price| 717 4547 17.71 4.46 23.29
5% increase in price | 301 30.56 9.30 8.64 12.62
Digital 1 10% increase in price| 282 55.67 18.44 12.41 24.82
CATV 5% increase in price | 293 4334 4.10 478 | 3447
’ 10% increase in price| 286 64.34 9.09 5.59 49.65
5% increase in price | 237 34.18 7.59 16.46 - 10.13
Satellite 1 10% increase in price| 224 62.05 8.93 31.70 - 2143
Bro. 5% increase in price | 239 38.08 5.44 9.62 - 23.01
’ 10% increase in price| 227 60.35 749 19.82 - 33.04
5% increase in price | 202 41.58 4.46 33.17 3.96
Real-time ! 10% increase in price| 174 64.94 5.75 50.57 8.62
IPTV 5% increase in price | 206 18.45 243 12.14 3.88
’ 10% increase in price| 189 41.27 423 31.22 5.82
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(Table 4> Mark—up Ratio(m) by Service

Mark-up ratio by scenario
Services
Scenario (A) Scenario (B)
Analog CATV 54.0% 64.3%
Digital CATV 61.6% 70.2%
Satellite Bro. 24.7% 49.7%
Real-time IPTV z%
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(Table 5> Market Definition Process of Analog CATV (1% stage)
(Unit: %)

Tested service Scenario (A) Scenario (B)

t ASL
group m CSL Result m CSL Result

tested group 643 79 tested group

5| 1684 540 8.3 expanded expanded

Analog CATV
tested group 643 135 tested group

10| 34.07 | 540 136 expanded expanded
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(Table 6> Market Definition Process of Analog CATV (2™ stage)

(Unit: %)
; Scenario (A) Scenario (B)
Tested service . ASL
group m CSL Result m CSL Result

5 12,01 552 83 tested group 652 71 tested group

Analog CATV + expanded expanded

Digital CATV

10 | 2603 | 552 | 153 [[Sted o) ooy |3y |tested eroup

expanded expanded

Note: The ratio of numbers of subscribers of Analog CATV and Digital CATV applied in computing ASL and

m is 85:15.

(Table 7> Market Definition Process of Analog CATV (3“ stage)

(Unit: %)
; Scenario (A) Scenario (B)
Tested service . ASL

group m CSL m CSL

5> 100 5100
Analog CATV + 5 3.98 52.4+0.05z 57.450.052 62.0+0.05x 67.0 1 0.050

Digital CATV +

Real-time IPTV 5 | 10x100 , | 10x<100
10 10.80 | 52.4+0.05x 6241 0.05% 62.0+0.05z 72.010.052

Note: The ratio of numbers of subscribers of (Analog CATV + Digital CATV) and Real-time IPTV applied
in computing ASL and m is 95:5.
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<Table 8> Market Definition Process of Digital CATV (1% stage)

(Unit: %)

Tested service . ASL

Scenario (A)

Scenario (B)

group m CSL

Result m CSL Result

5 30.56 | 61.6 7.5

tested group
expanded

tested group

70.2 66 expanded

Digital CATV

10 | 55.67 | 61.6 14.0

tested group
expanded

tested group

70.2 123 expanded
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(Table 9> Market Definition Process of Digital CATV (2™ stage)

(Unit: %)
Tested service ; AST Scenario (A) Scenario (B)
group m CSL m CSL
Digital CATV + 5 18.59 | 45.8 +0.26x % 52.2+0.26x %
Realtime IPTV 10 | 38.05 | 45.840.262 % 52.240.26 %

Note: The ratio of numbers of subscribers of Digital CATV and Real-time IPTV applied in computing ASL

and m is 74:26.

(Table 10> Market Definition Process of Digital CATV (3 stage)

(Unit: %)
i Scenario (A) Scenario (B)
Tested service ; ASL
group m CSL m CSL
5 X100 5100

Digital CATV + 5 10.53 | 37.2+0.15z 210152 51.2+0.15x 56210157
Real-time IPTV
+ Satellite Bro. _10x100 _ 10100

10 23.89 37.2+0.15x 17210157 51.2+0.15z 61210152

Note: The ratio of numbers of subscribers of (Digital CATV + Real-time IPTV) and Satellite Broadcasting

applied in computing ASL and m is 59:41.
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<Table 11> Market Definition Process of Satellite Broadcasting (1% stage)

(Unit: %)
Tested Scenario (A) Scenario (B)
. t ASL
service group m CSL Result m CSL Result
s | 3418 | 247 | 16g |festedgroup g, | gy | tested group
expanded expanded
Satellite Bro.
10 | 6205 | 247 | 28g |'estedgroup | g g | tested group
expanded expanded

30) 9980l Al AR AA N 3= A5l

FEAYEL B)E
IPTVE] BPAE 2%7} 72.0%

ALl HE 75

IPTVE] HHl2 528 digahe Autelo A

Hgkolm tigo]
GeiA A Aoz S Auele 19 Aele 2004

xaE =

il

Aele 194 ge) Atel e 2014 10%8] 79
o, T1el3 10%2] A AL B9 A5
Bge) BNl ohd ol 2uES

o= AR
A2l gk
olgg ol Al AR
k.

[e =z}
==

Feage) ARl ng



BusAHIc AT 88 HE By | 121

(Table 12> Market Definition Process of Satellite Broadcasting (2™ stage)
(Unit: %)

; Scenario (A) Scenario (B)
Tested service . ASL
group m CSL Result m CSL Result

tested group tested group

5 1276 | 438 | 102 603 | 77
Satellite Bro. + expanded expanded
Digital CATV
10 | 4747 | 438 | 186 |'€Cd WP o)y, |tested group
expanded expanded

Note: The ratio of numbers of subscribers of Satellite Broadcasting and Digital CATV applied in computing
ASL and m is 48:52.
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<Table 13> Market Definition Process of Real-time IPTV (1*' stage)

(Unit: %)
Scenario (A) Scenario (B)
Tested service group| ¢ ASL
m CSL m CSL
5X100 5100
5 41.58 T . T .
Real-time IPTV
10100 10 <100
0ol TW0+e v T0va
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Service

Scenario 1

Scenario 2

Analog CATV

Analog +Digital +IPTV

Analog +Digital +IPTV

Digital CATV

Digital +IPTV +Analog or
Digital +IPTV +Satellite +Analog

Digital +1PTV + Analog or
Digital +IPTV + Satellite

Satellite Bro.

Satellite +Digital +IPTV + Analog

Satellite +IPTV +Digital

Real-time IPTV

IPTV +Digital +Analog or
IPTV +Digital +Satellite +Analog

IPTV +Digital +Analog or
IPTV +Digital + Satellite

Note: In case of (5% increase in price + scenario(A)), in order for each market defined on Digital CATV,
Satellite Broadcasting, and Real-time IPTV to include all the paid broadcasting services, the mark-up
ratio of Real-time IPTV should be bigger than 20.3%.
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<Appendix A> lllustration of Computation of Conversion Ratio

Scenario 1, 5% increase in price| Analog CATV

Digital CATV |Real-time IPTV | Satellite Bro.

Analog CATV - 0.0855(a) 0.0658(b) 0.0171(c)
Digital CATV 0.0930(d) - 0.1262(e) 0.0864(f)
Infinite geometric sequence Initial value Multiplier Sum of infinite sequence
Analog CATV — Real-time IPTV | 0.0766(b+a*e) | 0.0080(a*d) | 0.0772(g=[b+a*e]/[1-a*d])

Digital CATV — Real-time IPTV

0.1324(e+d*b)

0.0080(a*d) | 0.1334(h=[e+d*b]/[1-a*d])

Note: (a)~(f) are conversion ratios in <Table 3>.
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