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A Study of Causality between Country-level IT Investment
and Economic Performance in the U.S.

Sangho Lee, Soung Hie Kim

This paper inves’rido’red the causal relationship between [T invesiment and economic performance with
the office, computing and accounting machinery (OCAM) and gross domestic product (GDP) statistics from
the United States for the period 1961 to 2001. Due to non-stationary aspects of the series, found by unit
root tests, it was deemed applicable to apply growth models using the first difference of the series. The
resulfs indicate that [T investment growth at the country level do not only cause economic performance
growth, but are also caused by economic performance growth. While IT investment growth affect economic
performance growth over shorter time periods, economic performance growth affect IT investment growth
over longer time periods. As a result, this study reveais IT investment growth have the preceding effect

on economic performance growth, and then economic performance growth impact subsequently on [T
investment growth. ’
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[.A &

H B2 2] AR F{1g we )
Ao BYAEL BE71ed Add o 2 B4
< 747 = AtHKohli and Devaraj, 2004]. $A]
o B dAEL FRIE FAF 2HY A
Hol FE & F Ave S 1U3A H
i, 9 B ARVIed] ang 3
Sstel Be 43N A7-8 A E85chDedrick,
Gurbaxani, and Kraemer, 2003]. 2% x|t 77
9 A% d7se dBd AFARE AN
R3hE 97t BATH) AuoE 2Ae] 344
o E3}E WOl ATE, ARIE FAG} 47
oh= #¥o] glde ATE, ARI|E FA9 T
A adet FPAA ARE FAlo) AAE
= @759 AAtHLee and Kim, 2006]. T2
ABARel et ABSA R ATARS
Hole o)ftd tistd® F& ’éng] Ao
[Brynjolfsson, 1993; Brynjolfsson and Yang?
19%], dE71e FAst gaatol9] = (time
lag), 714 &) &5 3= HIzYZ2 87390 2]
4 B 7} & (information intensity of the industry)

= /NdE ©]8% Lee and Kim[2006]9) 43
A Q7e BEVE £ A Al ol
g EE gayet a4 + AU

T R AFRE S o83 AAHY
Ao dg AR71e FA] FAHOE f9
@ 3449 98 Hol: Be AZHY AT
= E7eh, ATAN A el 7ol
gl e AEe F7hel 24} Waw F
Ao]t}{Baily and Hall, 2002; Brynjolfsson and
Hitt, 2003; Dedrick &, 2003; Hu and Quan,

1) BE7IE FAY Aol &3 7)1E A7Y Fele
Lee and Kim[2006]8 #=% 4 gtk

2) Yang2 ArlAztA] wFo)x FEIE Ex &
ol A3 ATFE FASA FH3HAT, oJAE
agle] B4 Tt myEdunh At 1919 o
B ¥y

2005]. 9 B& AHVe FAVL O £2 AHE
AE3he Ao] ol o F& AHE AEF V)
do] AEI|Eo] £L& g FEY AT
PowA AHHI|Ed 1ES Ads FYdie
AY F Atk &, 217192 o 2 44 &
d AR7)E FAE & 5 JdE ¢ B 7|FE

A& AY 4~ ithBaily and Hall, 2002]. Atz
ARste BAe AAFALS] 237 BHEd
AdRAE Y FEE Foli, ¢ HA ol BT
S ARE F8 2 & do. A ol o
BRIz U o & AFH FAE 233
u}gd o] t}[Dutta, 2001].

71& AFAEFH= ¥ E Hu and Plant[2001]
= AR7E FA o gig 7194873 9Fs 4
ZZ o g dAsI 3, Kobelsky, Richardson, and
Zmud[2002]= 714 o|®le] BAR7IE FAbel
TS Fe AL A5 972 A% 259 97
Afe AR7E A4 AHe 9wEe &
I Al (reverse causation)m] Fof] 7]& Aol A
AHES ARIe FAY a7 3 AFEY
o 277t & & o, F 843k AT
g A7 o3de AS Holi <2y
1> Z=x).

» 2137 A EHo| 8 (Neo-classical growth theory)
Q=H(L, K;, Ky), 471M Q=B MM A L='= &, K=t!IT A2, K,=IT A2
ABHET °1I: Brynjolfsson[1996], Brynjolfsson and Hittf2000],
Brynjolfsson, Hitt, and Yang[2002], Dewan and Krasmer[1998, 2000] §.

< E7tete ZHM = HEXMel 2T E S ((E 2 ZH e, =HI 3
B USHEE T, A3 MIAXNIE A YEY & £X1| F7I8
2 &HDutta, 2001])

< HEY|s BEXE HE SRl o4 (H 2 Hats HEoad o
B @2 oll&t B4 0| 71s) [Baily and Hall, 2002; Brynjolfsson and Hitt,
2000; Dedrick, Gurbaxani, and Kraemer, 2003]

« 433 off: Kobelsky, Richardson, and Zmud[2002]
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YEI|E FAY JAHA YAz A #A
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A A7l o, AFYe] e 79l
7R

o] =&Y 7L T 2ok 142 Ry
& TR ARt A B JE AFE
HES, IELE U348 & ST 453 =y
deast PHRS AN, VEL A% A
€ Edt aga vpAge s vEL F WA
AMdE 8okt 7199dE Jledta, vy A7
o} WS At

I.7]&97 AE: JI|e T2}
CREE R

Xehe 8900 Yaie 8904 AAH 9GS
Foe 9 gL AFAASY 22 A3
#}35to] HMYE HolXE FA|o]tHDutta, 2001]
(A4 AA | gt 42 Granger[19801& 3
Z). 594 FGstoHe A Q3 WAYSS
ARH o2 NP7 A FAE 278INA
B A¥s vEIA FPF 4 Aok 28y,
AL3)38 ool A AAAD ARE o) &3te
R gEe] HAdgy EZAgEd 7143
ARE JHAL FIHor AZAG AABAES
Fe AL gAY YEE B/t Al
g Fobell M FF(IH)EHE A dAYUZ ] A
dEtEE 45T F e olEgol Aoy,
TAH ETE ol&3td AABAE AFY 5
Ae Wyo]l AAE Eopol| A Granger[1969]9)
st AS AMHEAT, B FAE(o: Engel
and Granger[1987]3)e ©]3te] @A = Qi)

YA FHE AATE HIE3 oo 2
ofel X S&EHH B FEA A FEHAHS

3) Engle and Grangere 2003\ d0] =¥ AA 8L
3kt

9 FAlo] tistelE Dutta[2001]8 ¥F). 44
gl 2 E FAQ FAl(telecommunication) -
okel FAjs} Asjslel WAL AAT okl o
A A @ A7 thFol ke [Madden and
Savage, 1998], JRA|~E SN % Dutta[2001]
9} Lee, Gholami, and Tong[2005]°] Th#3 )
o 28R AR7)E Fa et dA
THAA e e AAEES ENs=
AL o frotrle] gAlolth. FEALH A
Aeo]l BR7IE FAS} Aete] AABAE
gaele o daEE b 2 Blge 3ns)
& TAo) 0 AP AR(: B 2 AA
d Agyt $F57] gEo]tHDoms, Jarmin,
and Klimek, 2004].

Agd A55F FHNME ARI|E F219)
Aaeke] A3 BA g Aol ARHIUT
Hu and Plant[2001]9] A7& thio] @A
T B8 ARV)E FA% V1Y £ 4%
Abol 8] AABAE X8t FRALF Fol
SR R H29 dTE 1152 F Aok
359 JARFL FRe A9 F7e A
) A G FA ZepARL 7199 A
¥ Ade dedee JuIle Fad S
ZtE A%E Roln ¢r; 233 Hu and
Quan[2005]& 1970358 1999\d714)2] w]=e]
87 AAE e R Y w2 ARVe 7
o} AAAQ AHztY AAH BAAE IT7EA
ok ah9 AR, Az, £F ArE)dAE
AR71e FAZEH ARE A4 BAE, 2
e AA(RAE, AF) e A= iE FE7)
& Bz 1744 #AE, Ui (=)l
e AR7)Ee A4 Aot =) ¢
H#AE G Qek ¢, Devaraj and Kohli
2003 AAEY ATERY BHRAL FH
7} et} DA AL A7 F8 ¥
o] ol w A3 (specification) A]@ <] 3+ WY
28 o]l StAAT, 259 A7l 27
AA WYL FAHE FAZYA FES AXNEA
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oj=o| YEI|& SAet AFY M3 Atole] Ty A

= ¥4tk

AFAAHS] &9} Ao e B4 4
U AE Wyog wolEdR 1 Qe 1§
AA AR AP ThF3 FoKE3] HA|gto
U FA)AA SEHT Jloy, ARAAH Ro
g ARI|E Fxle} Aol AnuAE B
A7) 93 AFA AFE o4 Azt Ak
7F 2ERIA HHE 43 JE AFELS A
FH3 Zopfl A A7) olglE FAH 9%
HAE A+ 2o A8-3191 3 [Granger, 1988,
pp- 204-208], 1 AA 7} A A A
WY F8% AAY AAY =A71E YR AFH
S & o] §3Yt. o] FA9 F3A4E olFslL,
ARIe B AAHY AGgtel @A &
g A7Y HAAPH 7B dFEY IAHEE B
@317] Y3t ARIE Exet FAH Ao
AT Qe wEke BME "ert ok

I. duby
3.1 A% myQeg

Granger[1969]= A AEAEE )83ty A
AAUES ¥ F e WS At
A A AFL o 2 WE 2
0] FHF(ARMA: autoregressive-moving aver-
age) #4& HEE WHE o] &gtk

k k
Xe=c+ Yo X i+ 2 BY+e M
j=1 i=1
k k
YVi=d+ Y %X+ Y, 6Y,;+u, )
=1 Jj=1

714 ke AA(lag)elx, X} Y& AAAAE
43t7] A FAY Wroli, a) By, 7), 65
Aol, et dE Aadola, e 9 pe AT
HA @2 Zo|lE o]z dg ¥ uncorrelated
white noise error terms)o|t}.

IHAA QTG AL A (1)olA FAAY X

£ A Xy(=12-00 oAt} JFE g
e e ma gt o] B A X7t FAY
Xei(=1,2, - k) ol A Yy({=1,2,-k)
9l ol shiol slskel G WeThH(E, o]
A Bi({=12-k)7} Fshd), Y X 28 ¢
A Q#RY FFe Foia A Eck 4 (29 A
& Xsh Y9 98¢ wubrw Aok

A4 M7 4 QE ol8d 23AA A4 A
g2 8 79 FrdAdl gt oL A A$F
o @ AHE Wk

1) ZE Bi[=12-KNEL 07 FAHLE #9
A 2R §1(F, 001), BE 7=,
2L 0 FAHOZ frofstA dE
(Z, 00] o}g) W, X& Yo Q174 43S F
Ak Y= Xo A#H S F3 Xt

2 BE Bi(=12- k5L 03 BAHLZE 9
A E21(F, 00] oflx), BE ri(=1,
2, KES 03 FAHLE FoJ3A thEA
AL(F, 09) o, YE X A#7H e F
Ak Xe Yo 9#H 9FE 74 Z@h

B2E Bi[=12-KEFH 7i[=12KE°] 0

B FAHSE FA TE(F, 00] obd)

o, Xot Y& e A (E@aA) o) U

t}h.

@ =& Bi=12-KEH rj=L2-KE°] 0
7 BAAHLE s =X 425, 0
d) W, Xt Ye A2 Aol gloh

JHJAA AHG AFE o317 dstAe
ol el WAE E7HA HAR0] THEE o
of gtk 2 ()T 4 (29 7191 A7 dF-0]F
H FHo] AHEEE ZE AAEL ¢HF(1(0)
stationary)o]o]o} 3}7] wjFojl, £ o] Al&H+=
AAIE ] HY(stationary) & Hhafof g}
[Hu and Quan, 2005; Quantitative Micro Soft-
ware, 2000]. XA Fo] A AJAHo] ot
2, EQHAd AJAES e AAEE B
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o|=o| FEI|E SXof ZAMEH M3t Ato|e] olaty o F

7 Askel dwEoE AEHE 229 Ao
(differencing)& o] &-3tc}{Lee, Gholami, and
Tong, 2005]. AJA|Ee] ¢+ ARE HAA3}7] 9
st} ¥ &9 FE A E (unit root test)S o]
€8 F AT, dHA o g gol AMgHE WY
3l #3€ 97]-Z(Augmented Dickey-Fuller:
ADF) Alg3 23 &(Phillips-Perron: PP)
ANEE o]&3}Tsukuda and Miyakoshi, 1998].

FHA Hojof = FAl= AN A Fx
(lag structures)o] X&) o] T}SAS, 2004]. EFF <)
ARd wye 24 ZAYAF(adjusted R)E
HU 3 AY ofFlo]a HRI|F(AIC: Akaike
Information Criterion)S HA3se AF +
ZE AM93l= Ao]HPindyck and Rubinfeld,
1998; Hu and Quan, 2005].

o] AN 2EUA A AP gL
e 28 A48 a2tk AA, X9} Y| b3
A AAES Zeth 24, 3t kgl o3y
A M A QF F48% AA, FHE A4
A Hd9 24 AHAFE 2AY Aa
o] AICES Zhe A9 A S Mgy, Al
g8 A9 85 rEY 544 F948E
aste] Qe ARE oA AFI W2
U & &g

3.2 A2

o] AFA AHgE ZAEE 19%619FH 2001
WA 41979 WRe] AR FEAL
(GDP: Gross Domestic Product)(1996:d 7}x])3}
AR, AlAE 2 81A 714 (OCAM: Office, Com-
puting and Accounting Machinery)ol o gk A7+
AMAE Agoltt. F7b 52 A A WA
S FYSARE o8 AL ATAE A}
ole] o|Ho] AW, FRI)&S AtAle we}
thkgt W92 oA Brynjolfsson and Yang,
199%]. | AFAEL nj= FF-F(US Depart-
ment of Commerce) 74 #| &4 = (Bureau of Eco-

nomic Analysis)®] HF AR, AlAH 2 3]A 7]
A(OCAM: Office, Computing and Accounting
Machinery) & ©]-83t7]1% 3}, ojH AFAEL
Z2F 9 € ¥F ARXNHF(IPE: Infor-
mation Processing Equipment)E ©]&3}7]1% 3t
o E & d7AES ARIE FAY AZE
dojel FEE MulAE EFe|® Gt o]
ol 4= Brynjolfsson[1996]¢] Aol w2} AHE,
A g 37 7)A BFE BEE FAR o &
gt

OCAM# GDP zge vlx FARYTY =
7} A5 2 AF AA(NIPA: National Income
and Product Account)§ YAlo]Eo|A AU}
W2 OCAM((NIPA¥ 58004 )& OCAM
7t2 A4(NIPAR 78914 F5)=2 o] 42
OCAM(1996d 7HA1y T3ttt o dAFolA
A7 GDPs} 42 OCAML 27} 27} 72
BAA AR BRIe TR 22F Ao
t}. o]Z 2 & 44 GDPe 44 OCAME ‘GDP
g ‘AH7le A Z ARSI

V., A7}

A (M3 4 (29 X} YE 47 FrU|E BA
9} GDPZ A8l EA3{ch 4 HEFY
AAEE 37] 3t HR7)E FA9 GDP AlA
Fo] AL AlAEo] el Ee AFIHEE o
43 ADF 7R 7|28 AR7|lEe F2= 1%
FgFFEdA gHol9let GDPE AL
AlAGe] o] AtHEviews 4.00] &g AR <E
> #Zx). [d a7y g3 B3
T NALS RN E TR GDP AAES M
2l AAG R 7] Y3te] zto|(differencing) S
o143 271 By & o] 83T TV EF S ol &
P AAEL JR7|E Fxe} GDP AIAE BF
1% FaFoA HgHeldtt tE 7y FE
AEQl BYPA-HE APAME F7F RS o)&

g AAIE ] A AA Lol AT
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o=l FEI|& St AAH M3 Ajo|gl oty o7

E7E F2

5417+ 4.559

GDP -1.097 -0.338
LA o -

=7 25} 5413 -2.147
GDP %7} 4.322+ -4.295%+*

F) e 1% 52N FAHCR K% drisim,
~E 5% $2IM $Ad0z felge oujat
] 71E-& 97]=(MacKinnon) 97X o]tk

Bi[=12- KT Sl 00] ohdAE BT
she BAFE FEARE ol8dT 7,(-12

208 ASOIE mhazkAol. Az AAE 1
28 974R WA A ()3 4 OF 32
# A7} <® 29 AA A

<E 2> MBIz EFX9
e AlE 2o

Z7t2t GDP &7tef ¢l

1 |2400 |0130] 130 | 12278
Hy 2 | 6022 0006 | 289 | 12.144
guse = 3 4203~ [0014] 271 | 12243
o] 2= 4 | 29507 [0038] 222 | 12379
GDP Z7Jof| 5 |2283* [0078| 192 | 12484
oIl ¥ 6 | 24000 |0.063| 238 | 12470
#2 74 [ 7 2137 [0092] 209 | 12558
&= 8 | 1523 |[0230( 087 | 12725

9 [1415 [0282] 051 | 12706

1 (0004 [0950] 598 | 7.286
Hp: 2 0795 [o0460] 824 | 6529
Gpp =7=| 3 0482 0697 817 | 6636
ez =l 4 025 [0904| 839 | 6574
Aol =71l 5 1939 [0125| 888 | 6272
olgFel F| 6 | 2742 [0040| 903 | 6187
FE FA [ 7 | 2816% [0036| 908 | 6174
Foo 8 | 4108™ [ 0009| 93¢ | 5867

9 |3516* |0023] 930 | 5918

T) e 1% FEAA, e 5% FEA, *& 10%

FEIH FAHOE FAFS uian,

of @7aN neAF Alg AP FEE 99
th ol AuNE FA F77h AAAL 49
o Fl(EE ZAH 4B F77} 3]
& FA9 7)) %L &  Jde Al /)3t
ot} olst A 71& AFEL 1d[Hu and
Quan, 2005, 2@[Hu and Plant, 2001], 3\d
[Shafer and Byrd, 2000], 4'd[Francalanci and
Galal, 1998], 4'd~7'd[Brynjolfsson and Hitt,
2000]3} 2o] thkdA ol ok E3t vl
BARETE HFH =0l FHE 7d9]
2t 714 38ka QltHShao and Lin, 2002]. )]
He A 7HASHA ga BAF 2A471HE
©]-8-3 Lee and Kim[2006]¢] A-FollA& 71di =
o g2 2d vntolQith. AR I|E TR 93}
o 9 AFHT 4371 $£Ho] H2s}
A #7118 #2719 AFEL BAFHA Fjl
FEFE E0a e AL 97t Hoh wEA F
e Ad FxE AFEHYG 22 JRe9 &
BE guigitta & & e, 9de FE3
A 2 Bo|oh

BH 729 AHE 0§35 IARFEF
the] 24 AAA 5 (adjusted R*=0. 289)% %:Lﬂ"}
HA 9 AICEH(12144)8 z2t= AP F2E 20t}
(<E 2014 RED 874). o 2%E AN
4u71¢ $R9 5717k GDP 371 98¢ =
7+ wesjof @k Fgtd 6.0220]1 1% &
A frelstel R71E TR F717h GDP %
Al Fge A deche ARAAE)L 7]
2 ek JuAE FAY F7he A
A 434 304 24 59) A 9B &
oE 238 2¢ + Yok

GDP ?7}7} 75*&7]
O ¥ AT PHes s, 44
138 971719) A T2 ol8F 49 AU
< 78 o)E éﬁr%k—a"w"ﬂ A o] 821 AFE
ol Adgol Hoo =4 ZAA % (adjusted
R*=0934)\} H4 9] AICH(5.867)& Rola k.
o] A#E sl GDP 2717} AEI)E EX

(i)

FAY F7Hl d%=
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ol=e HHI|E St A Ma} Alo|e| olat o P

o 27} S FEotE BEslol Yk Fke
4108°]1 1% FFdX F93te GDP Z7}7}F A
B7)% FAe) F7be) JBL FA gevhe AR
TH(HA ) 71ZHEt) meks AR Aol &
7he AR7)E B4 FUtd 89 ¢ 994
L Foe AHE 94 I

AR7\E FAe 719 GDP F713te) 48
S NEsatE, AR BA0E, 2
o BANE)E T £ AL Ao} I
A FPHS ekl oA Aol
a8A Ay AgY AR FRole =4
o 3717k GDP 37k %A §e o)
GDP F7t% AR7|& A9 F7td 932

© A& ¢ F At ol FRIIE FAY
Z7kst AR A3k 37} Alolole P
AHEFBA)] 9&E Holn Itk T
AQhE o188 AARYe] AHEE )8
1A, ARV)e Fx9] £71= GDP &7} =2
@715 AAAA F&& FA%, GDP F7}
£ AWE 249 3 22 Biges
H99 92 71 9ee T+ Uk ol A
BY)l& Fx12] #7171 GDP 279 988 +3,
AR U BAe AENE FAY £ F
THNA FA7E Bofus Egg Holxm Utk

2 ’é%ﬂ-‘r‘ <a¥ 1>9 7|E gAEY 4
e FAL B SHlEgs Ag BHolu
%, ol A%< 7l‘§°l‘% 7k At ART|E
Aol 432 £ & v B2 AT7AE[Baily
and Hall, 2002; Brynjolfsson and Hitt, 2000;
Dutta, 2001]¢] F&3 AH 7% Ex9 71xE
AFEEd )& &2} [Brynjolfsson and Hitt,
2003; Dewan and Kraemer, 1998; 2000 54)]9]
AHEBIAE Alu A A A o] &(neo-classical growth
theory)dll 7198t AFEFE] BF FHAs T
A& Hola gt

~

l‘-lN

oyt

ol

4) o]} W3l Lee and Kim[2006]&
k.

Z & Pt
Fzxg #

o] A& ARI|E FAY F7t9 AAH A
o] F7} Abele] Qo] EA) g9} A4
o] "ol tigk A5 ATolnt. 1A ARA
AddRe FRI7)e FAY F7he ZAH
Aol Z7lel] AHAAHA FFS Fu AAFY
Ao 7= ARVIE FAY FUtd 34
A FFE F= A& Holn Yok &, FRI|&
E21e) F7bet AAHA A7 7t Abolole
Fare QaAdol Aok 1Ea Hu =4 EA
AF Ha AICEo] Ad3te SARY ] A
TZE B o, 27t 39 ZRIE FAY St
€ AAAQ 479 F7tel @7zt FFS F
3 F7} AR FVte AEI)E FAY F7t
A71H 02 4FE Foe AFHE Holn ¢t

=7t 59 AR7E T} Az A
el 2 AA ABE AE & 83 o

A7 oo 2e BX 997} Aok AA,
Au71% SR 4Bzt Qnpel Wl B

T YEE AFH R AT <TH 1>94
o} Zo]l 7Hd Y Twte] He o]&e wet
A & e AFHE ABA9] wiko] old
A9 EAS HEFS AXNE 5 e FAF
3 WS o] &3t HAZF] FAHAE gFO
2 AUt A4, ARI|s FA} A A
AFE F2 7Y Y Aol oH It
29 A7E HE lEﬂ[Dedrick = 2003), o] &
FE Wt 579 2HE AR 428 5
AY EAE 98 $5 A= 739 01?4? o
-r-°ﬂ[Doms =, 2004], AI7AE AR7E BER
wl A=A9] 9F[Dewan and Kraemer,
1998; 2000]%to] =7} A FA=HATH FA
A& W Al(micro)& Q] £ 5 E A A](macro)

49 $47hA Yot el 24 a75n 9

H

fo ¢

5) 719 &M #2493 Lee and Kim[2006]¢] A7
T AEJE BAet A AL Ade] #F&
ZA& Holx ok
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ol=o| FEI|E FAet ZAAH 43t Aloje] ity o7

, BIRRFAEL F2 Y £ A
Ao AT A AANAQD Az
o7 A9 WAE F4E "avt gt
7t FE9] E4E& A= £ A3 Berthon,
Pitt, Ewing, and Carr[2002]°] A2t&t A+ 213
(context extension)o] FHH, & A7E T3}
o JR7|E FAVL Ao AHHA 4TS F
© Qo] /1Y FFET o} F7F FEAA
T EgE AE AFsta Aok AA, AAE
Aske gl ARJle Fxe At @A
2 cHfd FAE AIFEIANN 22 <
T%Ho: Devaraj and Kohli[2003], Hu and
Plant[2001], Hu and Quan[2005])0] A& 3}e] At
Aoz qg 2FHAA AR A PHS
E AFe o]&38 =, o] Berthon $[2002]
9] Wy A (method extension)dl] sjFE T} Tk
€ e Fobd d7HHE A9FRTAE 3
SHOE #8% dort doh v e, B o
7= o83 Ay B4 Y AR|e
FAret A#Hzre] @AM mHe ol e 24
Q) Z8% A12F Aol Brynjolfsson[1993], Dedrick
512003, Lee and Kim[2006])& 123 4= Atk

oldUcE, AAE, =7 22 gL ITEL
AE7IEd B2 Ade FYsiien, Arrle
PN FrtA Y g RES A4S £ 3
ATHOECD, 2005]. oleigt @4-& o] Z7}59)
A FrIle B o ARG F7
© -3 AAolge A& Holx gloH, v
ARE o]&F £ A7 AHe o8 AFHo
2 AAStAL itk AAH o7 AAARY A
A F23 2o F7HHeZ AL FHY)
g FAE F731, 7198y ARIE FAE
TEE F de BARAS Yedste AL A&

ax e g

HoEe X

A BAREE st ad sade s
Holx gl

53] o] A9 dns} Zo] HIe FA=
BAAY] o] FFE F, B BAHA A
G} 37k ARIlE FAY UM sk
Ac@ #A7F Qe 2& Tesor @k 34 4
ol FA %& W o]% BA 4RL AEIE
FAE AFAY, 459 BARV)e A 7t
BAE vE F2A7A Aot F48 FA= A
H7lg BAE US ASAL, A5E BRIE
F2e g5 8 57 3AE S84 5 Ak 0
AT e Q42 E Bolok Ao HF 7
A A7) A ¥riztE AR7)e FAE ST
719, $7H ARVl FAe BAE 43AE
F A= TYo] B Atk Fsh= =7 A=
AEIE F249 F7+E FrEstA HY, FR)E
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