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Value of Information Technology Outsourcing:
An Empirical Analysis of Korean Industries*

Kunsoo Han**, Kangbae Lee**

Information technology (IT) outsourcing, the use of a third-party vendor to provide IT services, started in
the late 1980s and early 1990s in Korea, and has increased rapidly since 2000. Recently, firms have increased
their efforts to capture greater value from [T outsourcing. To date, there have been a large number of
studies on IT outsourcing. Most prior studies on IT outsourcing have focused on oufsourcing practices and
decisions, and litfle attention has been paid to objectively measuring the value of IT outsourcing. In addition,
studies that examined the performance of IT outsourcing have mainly relied on anecdotal evidence or practi-
tioners” perceptions.

Our study examines the confribution of IT outsourcing to economic growth in Korean industries over the
1990 to 2007 period, using a production function framework and a panel data set for 54 industries constructed
from input-output tables, fixed-capital formation tables, and employment tables. Based on the framework
and estimation procedures that Han, Kauffman and Nault (2010) used to examine the economic impact
of [T outsourcing in U.S. industries, we evaluate the impact of IT oufsourcing on output and productivity in
Korean industries. Because IT outsourcing starfed fo grow at a significantly more rapid pace in 2000, we
compare the impact of [T outsourcing in pre- and post-2000 periods. Our industry-level panel data cover
a large proportion of Korean economy-54 out of 58 Korean industries. This allows us greater opportunity to
assess the impacts of T outsourcing on objective performance measures, such as oufput and productivity.

Using IT outsourcing and [T capital as our primary independent variables, we employ an extended
Cobb-Douglas production function in which both variables are freated as factor inputs. We also derive and
estimate a labor productivity equation to assess the impact of our T variables on labor productivity.

We use data from seven years (1990, 1993, 2000, 2003, 2005, 2006, and 2007) for which both input-output
tables and fixed-capital formation tables are available. Combining the inpuf-output tables and fixed-capital
formation tables resulted in 54 industries. IT outsourcing is measured as the value of computer-related services
purchased by each industry in a given year. All the variables have been converted fo 2000 Korean Won
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using GDP deflafors. To calculate labor hours, we use the average work hours for each sector provided
by the OECD.

To effectively control for heteroskedasticity and aufocorrelation present in our dataset, we use the feasible
generalized least squares (FGLS) procedures. Because the ART process may be industry-specific (i.e., pan-
elspecific), we consider both common AR1 and panel-specific ART (PSART) processes in our estimations.
We also include year dummies to control for year-specific effects common across industries, and sector dum-
mies (as defined in the GDP deflator) to control for time-invariant sector-specific effects.

Based on the full sample of 378 observations, we find that a 1% increase in IT oufsourcing is associated
with a 0.012~0.014% increase in gross output and a 1% increase in IT capital is associated with a 0.024~0.027%
increase in Qross output. To compare the contribution of T outsourcing relative to that of IT capital, we
examined gross marginal product (GMP). The average GMP of T outsourcing was 6.423, which is substantially
greater than that of IT capital at 2.093. This indicates that on average if an industry invests KRW 1 millon,
it can increase its output by KRW 6.4 milion. In terms of the contribution to labor productivity, we find that
a 1% increase in IT oufsourcing is associated with a 0.009~0.01% increase in labor productivity while a 1%
increase in IT capifal is associated with a 0.024~0.025% increase in labor productivity. Overall, our results
indicate that T oufsourcing has made positive and economically meaningful contributions to oufput and
productivity in Korean industries over the 1990 to 2007 period. The average GMP of IT outsourcing we report
about Korean industries is 1.44 fimes greater than that in U.S. industries reported in Han ef al. (2010). Further,
we find that the contribution of IT outsourcing has been significantly greater in the 2000~2007 period during
which the growth of IT outsourcing accelerated.

Our study provides implication for policymakers and managers. First, our results suggest that Korean industries
can capture further benefits by increasing investments in [T outsourcing. Second, our analyses and results
provide a basis for managers to assess the impact of investments in IT outsourcing and T capital in an
objective and guantitative manner.

Building on our study, future research should examine the impact of IT outsourcing af a more detailed
industry level and the firm level.

Keywords : External Environment, Economic Analysis, Industry Analysis, Information Technology, IT Impacts,

IT Outsourcing, Output Elasticity, Production Function, Production Theory, Productivity, Value
of IT Outsourcing.
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(%)= HErdT Fol o EFAH ] wet A AL 4047 712
T e A tieh 1T ok &g o] 714 HEogm BBy glon o TA EFAE
=2 S Ade SUS =EHO2E YT R168%8), BEFRF(TEE) 4 SHUER
A oI o] Ak g MBSIST ol W 7t 8RE)2 FRET Ytk 1995¢ Tl A 2003
5o tgt 9] &1 (constant returns-to-scale)< 7} T AgdBme o277t EFRBE nT
etsith FHA HEH Stk 2y AdrE T2
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<E 5> MPoddEel ol 2R
A=2F 4 W= 1990 1995 2000 2003 2005
R 405 402 404 404 404
Ho ABR 163 168 168 168 168
A FEF 75 77 77 77 77
IR 26 28 28 28 28
AdE A4 9= 1993 1998 2006, 2007
F) AAE A5 REERE ASH 59
W3l Ao 7HAAA Y e 2 AGEY] Ed 5 o IT o} X4A Eok: ‘PC &Y © FARF, §
BAATFZ] WstE wrgste] 1995 40271 9] 7 SEEIOW $F 2 AR, A &F 2
BERES 2000 4040 2 2B HAL, ol HA e, A e, ‘doly AlE 9 9 #
20039 AFEAN L7 FAHAT A ER, 2007]. 2, MBls B aE, VY S 2L Sl

BH5EY BF 29 W8 8L T B9 2
oof, 2 AN UEE DFED SALR 4

¢

2 |

°] E (http:/ /ecos.bok.or.kr/)N A 2t &9 FF
EREE #F1E + o

E AFAAE T of2aA #H S04 B9+
S 78 59 R S d87t Joes
ZNERES 71O E AFE #H AH 2(2007¢
71E, 7IERE ERHUS 3e7H)E IT ob242
3 #dste B9 FXHAE ERSATh 2000
W g 2o A e AdduE HA Uy
AW Ao A, AFH FE Au 2R
)l that Ao v 2o

o AFE T Mul2x: AAAEA A H)
Fohe ARA Y, AH oo ddd
g2 2 7e AFE 9 BEd
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ol HOF 2 N
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& “Hl T Aul 2 FHEY ol g

& 4+ Q. A= Lacity and Hirschheim

[1995]¢l A1 &= IT o} % o3 o] A3}
o

A2 IT service®l

O

b
ox
o
}->~ —Q

¢ Information technology (IT) outsourcing re-
fers to the use of a third-party vendor to pro-
vide IT services that were previously provi-
ded internally.
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<E 6> HME ¥ MY B2 ERFRE
A A E il AF/ DD A H W3 AF/ AL
994 1 A 28 Ad 92 =27, A7 12 AF
2 g 2 FAE 29 nEdg&Y 9 13 AF
3 g g Mf 30 UtEA LA A
4 4 =534 31 EF5H 8714 2 A
5 v 243G 32 A7 NA B BA
6 SHF 2 9sF 33 AAN R EF
7 FANEE Az 34 Y, +F 2 547
8 A3 2 AR 35 AFE g AT
9 JEF AEE 9 A= 36 7t & 2717171
10 LEE 37 A 717
11 il 38 245 2
12 ARA 2 AE 39 A, 71E 570
13 o 2 HAiAFE 40 e Az AE
14 | AEAE 2 e H7) 72 4| 49
15 X 9 Fo|AF 2 FE A 42 TAZtE 9 =
Az 16 A 2 EA 144 43 1% 9 ER
-" 17 Mg g 45AF Zad g 44 T2
18 NNz FEAF =2 &g 45 =47 92 &9
19 3}8hd f 5/ 1Y 46 &, B 9 399
20 EERER HREANY 47 S
21 of%F 9 AF e 48 =% 2 234
22 7€} 3}5HA F H54t 49 F5at
23 Zet2g AF A AH| 2 50 A4 A H 2
24 NEAE T 51 T34 9 40
25 FHAE, EA7] 2 HEAF | IF Mulx 52 A P AT
26 ARE 9 ZAYE AF ger 53 o, By, A3 EA, 94 Au 2~
27 71E Mg &R EAF 71eF AH 2~ 54 A3l g 7]EF A2
<# 7> Holef 24 ¥ 7M Xt
W oF =4 tlole F4 Az}
(Variable) (Source) (Construction Procedure)
S AR NMANE HPATE % A2 2 d59 AASF ¥ GDP YIS olHE o] &3t 20004
TEEY T4 2 pru 2 439 NECR BN
FAEA7171(0259), -4 FATL7(0260°), FAGA 2 HE gl 02617,
T A8 7 TAARGHE o] e 8 Fu7)71(0262), A& 7171(0263°) 1AL, aZES o} A
- 7t Bed aHAEG 9 FE(0366") FE HH AR AR Fasty 4 A=y AASE
W GDP TZ#lHE ©] &3t 20007 =2 $Atgt
BT A | DAARYAE Fof 24 BEE | F DAAE A FAA IT AL FARES W UHA #E, 7 d=
K IAHAE P4 o] AAZ5 ¥ GDP "HEHCIEE o] &3t 200071F 02 FH4F3)
18E Ale 71—H_E_Biio-l;</\ P :Lg%k__\‘:_m;:—}o
IT op$- 24 A2z A7 AR ABE AFE Bl M 2E67) F UYL 4 dxY AAEF 8 O
X o ZAFH #E Aux GolHE ol &3t 20003 71FLE e F7Hee g BE UE
FEORRHY F £ o golE & &3
W T 20 A VAN E FdaTE AFE dd Al 2 B AT 2t £ FAL 7 R
ol M 2o AHE #Y Aus eS| AARE 8 OFHE o83 20009 71EoE BHF FHrL
A yeA F2 £ F|alT FEY tEolEE FEE

(S

220073 AFGAE

=]

F) % 2007d IAALGHYES] ERUE, JERE BEWE
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A 5 e wz2u% Ax A7 % 4% 749 (%)
F A& 26500000 28400000 8121 126000000 100.00
IT o}xA&A° 53635 138599 0 1181934 0.20
v IT THEY° 15500000 17700000 2922 98700000 58.49
IT A& 322803 738173 10 7393034 1.22
v T A&? 1765343 2654069 2559 20300000 6.66
L—_%‘Er%'b 688.39 1202.06 0.34 727718 N/A

F) % 20009 71, gl Wk 9, % ogke) Wk Azh

Zt =4 wazte] A3 (Correlation) S & o £4H% 8 QI(VIF: Variance Inflation Factor)
okstd ThS <k 9>9) 7t} #e AT A9, B VIF #ol 1.72(< 5002
obgf o T ze & Aol AFEEE 5470 AHY e gy ddel EAEIE AR, o=
of et ‘AFE BE AMHlx FUEY FEFES g dHolg £4 5 g 3TN Lk
dx ¥ AT Zolt. ol Y w9 IT o2 Ygye FE 9A ¥oBE B4 &
obxad RS 20009 ol F ALHoz WA Ut flee & 4 AT
AR 2 e & 7 UG A4S flste] of ] Aol A% AIAE HolH
E AEFoEN AR FAto] MEtstE ol &
4.2 =™ HxHEstimation Procedure) 2}(Heteroskedasticity) & A 2 AlZboll 23 24714
F(autocorrelation) A 7F HAHT 4+ Ut o] &
A e EAEE & sty st Aol EATE FQlst7] 913t Breusch-Pagan

IT o}%-27% v IT FHEY IT A& v IT A& 5
IT o}£-4A 1.0000
v IT 54 0.2066 1.0000
IT A& 0.6930 0.2597 1.0000
v IT A& 0.2588 0.5162 0.3749 1.0000
=5 54 0.2597 0.3427 0.2812 0.5021 1.0000
B
]
EH 4

MNEI|&

Ol.jO:AIU

Er S

o /___——-'_‘/

!
1990 1995 2000 03 05 05 07
year

<3B 1> IT ofR4Alel Hat FA|
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2EE ANE A (y® = 5267, p = 393107 <
AT Q"J% T AT =T
AE Felst7] 9138t Wooldridge El
2EE AN ATHE = 30.87, p = 0.000 < 0.001),
14 #7178 #A (ARL: first-order autocorrela-
AT FdE AU

ojo} Zol o] &4t A7) gRAA T EA = 7
5, Yu-AQl 31924 (OLS: Ordinary Least Squ-
ares Regression)< 24-&3h= 212 7271 At o]
21 & 79, OLS F4 &l H 9 (bias)v= o &
A0 A eko] ¥z T}, o]% s Ast7] ¢
gtol, $ele 14 A7) AEAs F4E 18T A
& 7hes dRtH A H(FGLS: Fea51ble Gene-
ralized Least Squares with AR1)< AF-&3FSTh.
3 AYEE 1 AERATT 0E e
o2 AR 53515 (industry-specific, or panel-
specific) 271 A #ATE A FAH7] AT W

[

Hm

2

pud

%
7] iltﬁ, IT of-2/ W3}l

ofg Y&
AHE BE AL 0012~0014 AEY S &
o 2, 1990 EE] 20073 7FA] IT o} &4

o o Ay S
g 2 o 2
o 3o o o

oft

[e)
b X
=734 & Azl tete} S olal fo

T
& ?:51'74] *ﬁi(GMP Gross Margmal Product)
A

H(FGLS with PSAR1)S 37 Abg-3te] tjdst o
TE FASAH < AEsTh & ﬂﬁl*@*k 54 A BQla
RE A 47 UE ¥ A/WE 5o Ws AT ¥ w9l IAANAL W F 429 FXL
S EAG] el ) WA R Ao He Slvishe A0 F B9l R4S 2 P
HEES AHEsta oy, 4dY9E E A (sector- 29 FAE TARIE U Aot F AL
specific effects)S FA3l7] $13t9 1570 434 He E3ld, B9 AuFo] w43k T o}L4aA
ol B3 HrlMFEe A4St AdAEE o] F Aol Jloshe kg Aur g £
GDP tiZdolg 72ol A48 AALE Jde 84 40 2719 vmstel weh Ao A
Apgske] ST e e E BHEY St o9 2& AN
<E 10> S&E F-HIHA Yigs 82D
u] 7| 4 (Parameters) FGLS(ARL) FGLS(PSAR1)
IT ofg54/ 0.014(0.005) 0.012(0.004)
H T 354 0.825(0.011) 0.841(0.009)
IT AR (ZAHAEFA) 0.027(0.006) 0.024(0.005)
Hl 1T AE(ZAAEFHA) 0.033(0.008) 0.029(0.006)
=5 54 0.077(0.011) 0.072(0.008)
IT ob%4&A 95% 21853t 0.004~0.024 0.004~0.019
F) 70 5470 Aol thdk 37878 HolH, FoFE: p < 001 (&FY % FFLAL
28 7Hed YukH A AW (FGLS: Feasible Generahzed Least Squares) Al-&-.
ART1: First Order Auto-Correlation, PSAR1: Panel Specific First Order Auto-Correlation.
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Ay Dewan et al.[1997], Han et al.[2010]

T IT 549 #Ag =FAA = AHSH vt 9l

e 11>31]_ 71-1;]_

Wl Ul A <

= A AH(Net GMP)

A A AEAA 3]
wj A AT A

F aEd U & BABLE

F

AN AAH Bl
9] IT o}2AaAol th3l <= A YA 37740 B3}
of ¢ 140 =L o= v=9 Ao st

@A IT ok 2aAe) & @AMt Atk

¢

A& & F QAT o MFAA T obfard &
&3] Asdte] T g IT ob42d o]
A28k W F(0.64%)°]  &=(0.20%)l  HIEk

328 A% T3, v A E Aabe] Uk IT of
A

Sa o] BeA2(0.034) &=l (0. 013) 2,64 4

T 7] otk F, S Mes FHHY IT

b2 FAE Fot vlmo ARy F

B2 ARFEAE AE 7 S YH T
FHH o Z

7 4ke] ME WE IT obg i
€ tasiel 23, 2 Z—M A

<Appendix A>9} <Appendix B> #HF3}3 .
AF}E QostH, PSAR(L) 4 2% B4, 14
o, 717k 8 eEAS, A, Az, =
TERAYY £ 2 IT oAl F 4= 7]
ofsts A=7b w7/ HesH. ol 4YAHE
oA IT ofxa/de] 719Ee HAMdS =

1 A50.012) R0 A YESTE AR(D)
AAR A717b2 B FEAY, 149, B
THEY, Axdd, =a0 B 4= ‘i
RIT okxaddel § gl 7148t %
A UebSET o8 AEAH 2 &
HAE E= IT obx&aA 9] 71 =7t 2
Aee A Foh U AA dolg 7378
ek AAAE 8 4 A —%%‘Eﬂfrgl 7H—’F(40

o O

s
2~
=

I rx oHr (ool AE o Hnow

l-n
) rlr s

ME AT W, 34 Fhol £ FFENA
#olFol= 275, 24 gl U FAS 9
3 2 o ge dolge Fust Bed oz

OiE 24
IT b gado] w5 A4 U 7oss
BAS) Sistel S g0 2e s ANl
A wEFE U wF AMY $5E F499
% 1 A%e g8 U
<% 12>°ﬂ/\1

M AHGMP: Gross Marginal Products of Factor Inputs)

1}l 7} ¥ 4= (Parameters) FGLS(AR1) FGLS(PSART1) 3 GMP
IT o}£4&A 6.917 5.929 6.423
H T 7054 1.410 1.438 1.424
IT AR (ZAHALHA) 2217 1.970 2.093
Hl 1T AR (A AEFA) 0.495 0.435 0.465
=5 54 N/A N/A N/A
F) GMP = (% Aol tig 2z viZfisd] A 34 g 294)/(F 4E 74898,
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uj 7] ¥ < (Parameters) FGLS(AR1) FGLS(PSAR1)

IT o} 47 0.010°(0.004) 0.009(0.003)

vl IT F7H5% 0.833(0.010) 0.848(0.007)

IT AE(AAEZHA) 0.024(0.006) 0.025(0.005)

Hl IT A2 (LA AR 3 A) 0.032(0.007) 0.029(0.006)

IT oF2-42 95% 21573k 0.002~0.019 0.003~0.016

F) 770 5470 A4 ol thgk 37870 ElolE, §94F: p < 001, p < 0.05. (%9 Fe BELAL

A 7h5e YukE 425 W (FGLS: Feasible Generahzed Least Squares) A&
AR1: First Order Auto-Correlation, PSARL: Panel Specific First Order Auto-Correlation.

< 1% %7M kil

w5 4
34 & % At

B IT obsad A%
ALA

g o] 0.009~0.01% H=

5.3 7|Z¥ x}0| &M

UA <T" 1> IT o2& 9 H3lFA 19
Zo A & F Axol, el A= 2000 o] % IT
oo i TV AR A A eS¢
T Atk olo 20001 o] F¢f HolH ®hE #43}
of AA 717+ oz B3 Aol 2ol 7} 9l
EAE Zlste Ryz s

2000~2007'3¢] A #< 8.9Fste] 1990~2007
7HA &3 vlwstd og 2

<& 13> 5A #% 89 Z vl & 5 Q)
o] 20009 o] F F 4tE 2 IAHAEYAY 1
TR BF FUhstdon, 53] 1T A9

1

ofN kI M

7HEo] FEHAA FUH8AH. & AE oWl T
AR IT A&o] 74% F7bstglen, vl IT %3t
Z910. 9%)4 IT o}£47%(5.26%) S° At F

ZVet Qi a, Bl IT AR>S FAHE 41% 74% A
o= %E}kkﬂr.

FGLS(PSARDHWOE Sd F-rsdx 3
s % {u% 1990~2007713t2] %k} v
3} B} >°ﬂ ﬂﬂo}%r/}

<E 13> 20004 olF SH 7 2ok ¥ Hlm
| = 1990, 1995 2000~2007 B S/HE A= AN | F A4S 74
e BT (%) 1990, 1995(%) 2000~2007(%)
Z A4z 13900000 31500000 127 100.00 100.00
IT o}£&4 26559 64464 143 0.19 0.20
H IT SHEY 7480221 18800000 151 53.81 59.68
IT A& 104011 410320 294 0.75 1.30
H IT A& 1422875 1902330 34 10.24 6.04
=5 EY 679 692 2 N/A N/A
F) 12000 71, Bl Wk 9
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<E 14> =FE F-t2g2 diets FH20004 ol =4 Z1)

uj 7} ¥ <= (Parameters) 2000 ~2007 1990 ~2007

IT ob-24 0.036(0.003) 0.012

Hl IT F3H5F9 0.854(0.008) 0.841

IT A-2(LAAEE ) 0.030(0.005) 0.024

Hl T AR (A AEFHA) 0.011°(0.005) 0.029

_LL% £ 0.047(0.008) 0.072
IT ob&4 95% 4177t 0.030~0.042 0.004~0.019

) 570 5470 Aol tigk 27070 HlolE, 4% p < 001, p < 0.05.
059 #2 2224,
A 7}5e Yk 425 (FGLS: Feasible Generalized Least Squares) AH-.
AR1: First Order Auto-Correlation, PSARL: Panel Specific First Order Auto-Correlation.

<E 15> =5 Yot ot FE Z1H2000E of % HlolEf 24 Z1)

o) 7] ¥ < (Parameters) 2000 ~2007 1990 ~2007
IT of 27 0.030(0.003) 0.009
H IT F3HES) 0.871(0.008) 0.848
IT A2 (AAEHA) 0.019(0.006) 0.025
H 1T AR (2 AEFA) 0.013(0.006)" 0.029
IT ob%&A 95% A1 7¢ 0.025~0.035 0.003~0.016

) 570d 5470 akjd el that 27070 HlolE], fo)5F p < 001, : p = 0.0892 p < 0.05004 o5t @
0&9 @2 B2 A8 75T gtz iake ‘?i(FGLS Feasible Generalized Least Squares) AH-§-.
ARTL: First Order Auto-Correlation, PSAR1: Panel Specific First Order Auto-Correlation.

e v Z9-9F BlnstH, 20009 o] & T Atk &, IT of2a/do] BAA R A3}
o< IT of A4 o ek F k&9 g@gAo] v AZgE 2000 o] Foll IT oA =% A4t
9] 0.0349}F Hlldte] H S8 $F(0.036)U S B 3 Z7tel tg 7l =7k Al w0l FIHEE A
o F1 9t} S % F At

Fase] ¢ AL & Astd A, 1T ool 7449k HlwEtE, 19908 HE 73S
oAl o= A AL 172 1990 ~2007A}0] B3 A, 3] IT oA o the =54
o] 7)17ke A% A (5.423)0 Hlste] <F 38 F A o) e AL 0.009~0.010% 2 W =2] 0.024~
FatE S-S & Atk [TAEY &= A YA o 0.040%°l Blate] AHES] U AE FF ooy,
Al 1.09391 A 12692 16% A= F7FsH T 18 2000 o] F 5/ de B A2 =9
o) T 22 9] SHA| A4S 046591 A 02242 7 °] 0.030~0.033% = "|=9] Tl 433 243t
A3HT =AM E FAS A9 g <F e ¢ F g
15> 2t} ol o} 2

Ao FolA, 1990 7} 199513 & E3}3)
Ao vlsle], 20008 o] & IT ofxaAo
SAA O] 713k vk 3w o] F713H

-

tlo
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ol o2, A Aute ITS &3 & gl
A 2R BH, TS &84T & & 4
ko)l m2Y 2~ ZTEA 20 WA 5&

o}, 3o ¢ 20004 o] FE W=
27} dgtsta 9T 857 S/ whel, IT
AR g T 34 oA o AAdA
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32387 YA E IT AR LT o449 A
A &3 dFE FE Q4SS FHE] 9
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< 7T 89 9 okxaA 4F 2% Tl #
Ao 8 BAL FoH, T AFEAAE
& 71950l IT ob4d 3 #dd At Ay
7IHE AN B E5S Fouh 19
U B AdFE] AES B3t AR SEAY
THH A Bro Ede FAE Hola 9
om, IT of &/ e] AFH 7HA & Aa4 vl
B2 243 F¢e Zothy] 35

oo B AFE T o4 AAH 7HXE

I ZA37] 98, 19904 H-E 20079744
+ , A A ARE, 1FAE

K
£ 5 AHIARE AHESt, ol E
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€] ar X
At A el HE AT okxad o] 7]
=& Prpatgnh BAE 2 ¥ OoEE Han

A
i @A IT ofxaAdo] FZAo AR
20001 o] &9} o] A& Hlw .

AT AT oA IT of2AAL 4y &
I w5 FUte BE I
Qe 7192 3 Ao JEhgton, no
o} Hlwste] & A Aol 1440 A=
Aoz Yeyt. 717+E UFo BA% Ad,
2000 25 200774 A) 1T oF-%-
StEl o] % IT of &9 F 4
ol dg VA= ARSS AT F 3

o r
ol
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L

on 1o >
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)
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=

Elytth B AFAS IT A&o| 1% F7hst
S 0] 0.024~0.025% 71t Ao =
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