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Abstract

China was called “Factory of the world”. But coming in the 21century, Asian product network system that was component by

several Asian countries is growing up instead of China. For example the intermediated goods in Asian regional trade were

dominated over 30% in the world. Japan exported many parts for a vehicle, a semiconductor, iron and steel to China and Korea and

also imported clothing, pc, communication goods and audio visual machines from China and Korea. It was predicted that economic

activity in Asia is moving to growing up and linked each countries much more with the division of the labor or partition of economy.

The Diffusion Index (DI) was made by through 29 basic business index gather one index together for judge and predict total

economic situation. k,Takahasi and H,Furuya researched a product network in 11Asian countries by using DI as the earlier study for

this matter. But they left out Singapore where is famous as financial activity in Asia and Indonesia that was expected world No4

population demands from their study. Therefore we are going to research the casual relations and the ripple effect at the internal

Asian product network added both countries

Keywords: Diffusion index, Granger causality test, Lag period, Ripple effect of the economic
F—U—F:mRBEELR, 7LDy —RRMET AN, 78R, R DB M S

1. FCHIC

1.1 2RIEE

R R A 2 90 3 &CHI B 0 BB 1 SR R AR & iR
NEREMEL, TN EICHEAH L, B
BHPFLH—ELARW., 220, #RXKEELZHSL
BROEERGEMLEZE ML L CRA BN K
NEEBF N SAFENTWSD . B&E m L,
FECEHRAMN RS RO, PR EZ1T5 72D
0B OEBHRELMATEH LEERTH D, 29
THHOEBEED —21%, Miifeskcd 5. Kilifs
Bk, 28RO R &2 BRI E Y LT
1 SOEICERK LEZb 0T, Higafomsx 2R
TIEETH D, BMMEEcICiTL T &, HiA
DNTPRENIRBITZEFL, RREANTHRENLD A
DIXET%HT 5, —BICHAMMIL 1 FE OB &2 d 8
ThrEvnbhTnd., FEXEEOZS BHEDT
— X DEBETHDH DI LT, HRifEEILE OR S
TOI0ONH»D 1 FEHZO TR THME E WS fthofeiE
CITRDZMEDIEEE VD FEN S S .

1.2 AHAEDOEH

AW CIEIRMiEREH N C Bk E2E0LT V7T &
[OMEER O FEREE R RIHT O FikE T,
TYTORKONEEOMEEZHE > . HRiMfEik % A
WHZET, EERERE LTI T EAESELK
BRI WAV RR U TRV AR — v B IE RS
FICED D ENAREIC R 7. FIAMIBER LK
M OFSOBE®ROEVLY, REERL Y Z0E
WERFET D52 E B EOHNTH D . FIEITKE

k1 A ZE R R T R R R AR AT Y
%2 fEWIEME PR E AT A TR HR

— 44 —

BROEFEEBELEZLET, LYy —REM
TANEFESTHXRBIOT VT 2K DM KO FER
HISEAT, BATHEBREZW O NCT 5. 7=, EHo0 T
I AERET S LIk T, KEOHEBIZHES
RO KR A RAT 5.

2. BEXRBER

2.1 HEMORFEEXRFTEROHAR

1990 HEfc #% -3 v = 5 R 78 DELL <0 47 /5
#3E o EEHE T IT %3 H L4k £ - 7= EMS(Electronics
Manufacturing Service) 7 ¥ 7 & EIZHE < AL FE R v
FU— 2 ROV LT, EVXRAT T Reflio -
KEEMICOELZV T IA4F =— T HaxZORM%
o THMT7T VT ICB T 2RFREBICEHRL T 5.
FTOBEEMRITEGRT 2B AL E L TREMORETE
FRRERFEMREE 35S TEERE OME L R
W5 T H IS o A K A7 B AR o PE 368 B 4y
Bri &0, Bl E e 3= 2k o pE 3R o 4
HAKAGFBERICOW A, vy NHRIFREIT > TN D
D ZoEICBIT D BHREEEEEERERIT, AF
WMEBIOTET v, @E - BBBLY, 7A U0
BT 2FEECLVERINLETXTOM - —
EADOWMB T =2 XVBIELTZH DT, ZOHFED
L LT,
O 7T UHEOAEERE LT RVITR 2N,

AARLDDLLAT AU BIREOEET DB
@ HEHMIBERFIZIZEEICEATHD
©® #WE - BRETHENTOEGITENEALTHD
@ HARIZTBEN~OKEEIZHRD THEW



FEH - AR

® TAVIOBHESNOEGFEDS .

L, TEHZZULDE LET T HIE, BT PT
BRI IS BT AREEMERAEER Yy T —7
DEFEHRBITDESDHLL, TZTT VT %IFL
OHEIRNE®REOE RN - F ) «HF—EZADRy NV
— 7 LR ESE D L, BVE & B ARG O A
LTI CE L MM TS

2.2 RER-HBEBEHIMCOEFMEERD
2.1 L [FAR, BEVWE R KR FEMSE 35 T, R"X

& 1A 5 %% CI (Composite Index) "5 oo h o — 5%k
WCEH LA EM - EE filg & 0@ Ic >0 CREA
L7ZiF%End %, Zobfseix, TE - &E- AAD
1991 - 1 A5 20104 12 AD CI1 T — ¥ #FAH L
TClofkE—FEEE2RATWD. 22Tk, K
F2CTfE 9 VAR £ 5 )L (Vector Auto Regressive) %
W27 LY v — (Granger) R R 51 o B E <0 7 1

IYERIRAT 24T > T D . F ORI E L CHALRBE
%417 5 7= %, Dickey-Fuller & (DF #E) 247> T
WA, TOR, LT (1)) X&fEo TokEZD
EEOLEBMET, BARIBHEIATLEI 20
B DHRAD L HIT—MERET 22 LI LY BARIT
M EhAahrolz. 1oT 3)-4) RN —REHEEL

Av, IEBEKTAMELTWD
Ay, =u+Byeq +u; (1
Ay, =p+6t+By1+u, (2)
th =u+ABy 1+ (3)
th =u+6t+ ARy +us (C))

ZITOy IR iz b5~ 7 vk L% (GDP -
s AEPE S 4SE) T,CIF —Z 2 VTR OLEE %
ALTWS. StdmAadRTRMER (L LT
FIHLEEH: OClT—%) THVH, WwEEHKHET
HBH.StEulI2 DO RRALETEHRICKH LER, 6t

FHBEOHER Cu I B BRFLABCEHAOERETH D

BIZATHIE R CH 2 b5 . Z OATHFZE O K 3 B #%
TANTIE, [REOCEENNBENLDLHARORIAE
B EDDEEDO Y 2 v 7 OEEGN 12%, FEO
SEEICED2BEOY g v 7 OGN 10% &
LEEN7 7 OHRTRADERME 725 TV D
HLivewn) R T TWVnWs.

2.3 ABL—FITKD VAR ETIL DR
EJI(2001) 2 OB [ E S RFL AL —
NEE ) T, BEORFL— FEBHNE G D
LT IR WVWEEEZTHT 5720, Jeurve 2
B <> Backus,Kehoe and Kydland @ € 7 /L % Hi #2127
HEEITo72. MEICBITD VARETFTVEHET D
2720, RERFIGHITICE D2 %B L — FOEG K
SNOFBEEFTND. PR TIE TRIEE R OIER

EHEOEEHEFEN] TALEKE GDP L) %
BHAEBELV—bh] TEH5WX GDP ik O 5 EH¥%

HnTnwsd., ZZTCoOEEAHBEL— NI, #BEM/
FLL—hIZT AU B ROPHAD GDP ZE L7z b
DTHDH., TN SEHEOEFEEZT, KITE
THICHEEE2 LD VAR ETFALHEEEZIT->TWVDH. 5

BEIZOWTIHOT IS 30T 7ogAIco
WT VAR BT V& fEGE, HEGHIIRT X 1973 42485 1 U
WD ORFEDH 4N TH D

EPEECA BB I DD I LN ELLHE L —
FRLEGWIWZED LD R BE o3 g B
g v 7 RN EEY a9 v I DA VNV ARIET
#FLEZOMN Fig.l THDH. MoOHiZdH D TFP(Total
Factor Productivity) I3 2B HFEAEAEMEDOEHRTH 5.
Fig 28 5N LD BIEA NIV ZARIE DR TH 5 A,
FIER O TFP U O BT ERmET AN R L@ Y
WWHEBABEL— MNMIEEEHE X THDH2 2 UL
BT EE SN ICH LT b, oF v il
EEERGMET D EHEmET NV CTIIE S EEIC
BUOAEEMNY a v 7 IXREEOERORF A
FERSEEZN - FTIIE—EABEL— MM &G
N LG MEEXE~OTEBIINREEND 2D
FAERICHE S ENFE LEARAZRHIIIT b TE SN
TA~ADEBENRNERD. ZOWE, LYy
—ORPEEIZOVTHRRITHY, EEHAKFEL— b
RGN EMORRMEICIZAEEENRED NN L
LCTWad. ARWFSETIETZ OE)IQ2001)D M358 TFH A
LizAB L — N2migle, 7 VT &EBo 7Ly
v — O KR BEMEDORKFEIZ A 2009 05 2012 FDF
— Z IS LRFFE 24T 5 . 20 HADR % 2 0 B K o J ik
ok E R ENREIC L TR EZR - 2 REE
THATHY KA V7 & EGERWICHEEL ET
NEREA LTS, ZOREODOLEBHEL L >TW
HEHEINDIOTABRRZ VT b0 <<Mab
nTns EEpbins.

15

1
05 \0/.‘-

s /2345e7sa1o111z1314151e171a:azo
-1 —e—Manufacturer TFP

-15 —=—Not Manufacturer TFP

—a—Public investment

-2
'”\L
3

-3.5
Fig.1 Cumulative impulse response of exchange rate

from Miyagawa and Takeda, 1944 “Investment and the
Persistence of Japanese Trade Surplus”
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Table 1 Ten countries’ GDPs

2012 2011 2010 2009
R $ R(WR) $ R(WR) $ (WR) $

CHN 1 8,250 1(2) 7,298 1(2) 5,930 2(3) 4,991
JPN 2 5,984 2(3) 5,867 2(3) 5,489 1(2) 5,035
IND 3 1,947 3(10) 1,827 3(9) 1,630 3(11) 1,266
KOR 4 1,151 4(15) 1,116 4(15) 1,015 4(15) 834
IDN 5 895 5(16) 846 5(18) 708 5(18) 539
TWN 6 466 6(26) 466 6(24) 430 6(24) 378
THA 7 377 7(30) 346 7(30) 319 7(33) 264
MYS 8 307 8(36) 288 8(36) 247 9(40) 202
SGP 9 268 9(38) 260 9(40) 227 10(44) 186
HKG 1] 258 10(41) 244 10(41) 224 8(39) 209
Unit: billion US dollars ($)

R: Ranking WR: World Ranking

CHN: China JPN : Japan IND:India KOR: Korea
IDN: Indonesia ~ TWN: Taiwan  THA: Thailand

MYS: Malaysia SGP: Singapore = HGK: Hong Kong

K 1E O BRAFE B o #ER 1 Fig.2~Fig.11 THR 7.
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Table 2 Each countries’ market and main stock

Country | Name | Full Name Main Bland
Nasdaq Composite Nissan,Nintendo,Mitsubi
USA NASDAQ
Index shi motors,
Bank of America
Dow Jones Industrial
USA DOW Corp,Microsoft Corp,The
Average
Coca-Cola Co
PetroChina Co,Ltd, Industrial
&Commercial Bank of China
CHN(sH) | SSE SSE Composite Index
Co,Ltd Shanghai Automotive
Industry Co,Ltd,
Hang Seng Bank Limited
CHN(uk) HSI HANG SENG Index ,ChinaPingAnInsurance,Zhon
gguo Jianshe Yinhang
Nikkei Stock Kao, Fujitsu, Bank of
JPN N225
Average YOKOHAMA
Bombay Stock Exchange | HDFC Bank,National
IND BSE
Sensitive Index Thermal, Power Corporation
Korea Composite Samsung,Hyundai
KOR KOSPI
Stock Price Index Motor , Shinhan Bank
Jakarta Composite Bank Rakyat Indonesia
IDN JKSE
Index Agroniaga
. Hon-Hai_Precision
Taiwan Capitalization
THA TWII Industry,Chunghwa
Weighted Stock Index
Telecom
FTSE Bursa Malaysia | PUBLIC BANK BHD .
MYS KLSE
KLCI PETRONAS GAS BHD
Singapore Air
SGP STI Straits Times Index
Singapore Telecom,

HK: Hong Kong SH: Shanghai
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Table 3 No unit root case in Japan

Null Hypothesis: Japan has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic -2.498214 | 0.1176
Test critical values: 1% level | -3.466377
5% level | -2.877274
10%level | -2.575236

FIT, INOOEHOREL LD BEARKRE &
{To72b A, 1%KAMETHEHNBZFFD LV I RN
EHINT. BRZFNZ T AT RIL Table 41272 5.

BonZHEFENENMMIL D /NSO T, R
BUTEH SRS (MARIIEEES, T2 38
ThDH) .

Table 4 Existence unit root case in Japan

Null Hypothesis: D(Japan) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic -13.48133 | 0.0000
Test critical values: 1% level | -3.466580
5% level | -2.877363
10%level | -2.575284

EUTOZ T 7%, *BEIT EOKMBROR =
DWFRF| 7 1 v N TH 5 (Fig.13~23)
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Fig.25 Granger causal mutual figure (exclude USA)
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BEEALTHND Z 2SRz, @EE OBRIE
MM O R ANSEE~OEERNH 5282 O TH
TIRWVWEWV) I T TICEARESL T B4
= TiEau.
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WO OREHO~O® L ik d 5L, OIXHRET
7. @QITKEAHEANLZEESEERHICLID LD
ERETTE . kEEM SRV TS SRS
B2 0@Qr@ERETERhoz. @IIHK LY
H AR 35 1 E N O Bt AR T & s T8 o A4 e
R BEMELATED TVDAME VNZ XD
Fig.23,Fig24 lZH 5 L 912, KT LY v —
RNEMET A PCLE-T, BABLOT VT HADOWK

K oR AT, BITEMEHON L. £72, #
BoZ 7HMERET LI LICL»T, KFHOHER

WFE D SRR OB KRR 2 HEMICK RS 2 &N T
. EClORDYICHEORMBELZHE > 2 & T,
THA S E A X, Fig25 A D L HIcA vy Rxy
TEVUHR—=NEAL Y RBA Y REHLE L TH
HORBEBZERL TWDL I ERShomZ LiTK
ERNETH 72, A > FOAEENARIE % 8EE N/
STA VYRRV TICEG EBAM OB ZIT> T
5., ZLTAV R A RV T THE-ELDE R
WIS LTWS, YU A R—LVOEFEOMTEE L
TA VR ARV THLOHARITTHOATWND.
VUHR—=VEHFELE BT VT OO L
ERKEZNLTCOEARAFOBEOF L VD FE
TRENT-. U HR— b EA~OEEE AR
OBEIIIfThLTE 6T, KEICHERKT 20,

SUH RV~ DOEERBEENBNEWNZ D,
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WOZENBITFOLND.
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RANF - EEEMZE - RS LR -
Hpdpgimfadk - @ wmEH - P/ EEFXEY &
FREBLARESIZEND ZE5T A8 B K07
VN S5l 0 B AR O O T O fFE e &
WCEVEEOE%ZFHE-20W ER”E . B
LREEBRMERIIT -2 LTEHEHNTH DR,
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Y OETHIERIFEN A+ LIV TF
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FH, BRIERE A o T b4 E L pE K
FTHTICE W CHE SR EER A ER 5 BRIC
HHIENKRFTHD., L LEEERBEILS
EBEICEREND O THEE - TIERWV,
BREOKRBFRNILSER—RAF EEICHET D
[E R AR BR B2 1T 72 0. 7Ly Yy —KR
RMEEZFES - HBEK TRRWRFEREZ R Z
LICEWRADDE VAL, L LERLZEDHE
OV HEEEET LI ENRETHDL., O
DI LERBAEESX—2ORBKE. SRl
BLARBETBEETLE LR~ —0@) =
ERITLODPMABLENDD. TNEMD I
L THAHBMNR—ZATOE=F Y v 7L Ml
EEOGF B W & mERAT R, EEERES TS O
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1) MR BEERRTE oM & BRI, B AR,
201243 H20H

ENE . RN E S RT ATV — NAH), ¥
B k= REmE, H38% FH1H , 20014 44
EERS, TRBM KT VT BEROMAER
e R BN 53 B & PESERR M AT O R D, T KA
HE I EL B 22 4F ), 53pp.107 - 132, 2006
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3)

(RECS

) FEOFRBMEL Cl 2T 2%%& LT
FUTORICHMTE S,

o T R R RCBLI L o 4 RS

TR ERE, B, (H#E, &, W) ,

(B, R, @AFE) THERSh

- HEEITEESETICL D 8 R

FEEEREE L, EEERL, EXEBRBREL &

%g‘

Bl

AR, P AEGEE S (BRSO , |
EMRERRIE S, WHRHMIESR, MABECTHR ST

AR

- BRTIEABIREZRD 11 %5

APERES (PR3 , LT EAPEMHATEL, KO
B R, REEBRM RS, PrE sl o7 e
Bo(E¥E) , REMB AL (BRmEEm) ,
¥ (haEE) |, PAEWEHE (HE¥) |, =¥
Flag (RpEZ) , R/ eER be (E¥) (=9
B AR X PN MRS (T ERA) ),
BRhRAGR (BREE) Lk Tcnd.

2) BINOBE TR E S RFEAEL— AT
BT/ F LV — FOE®HMEICHEIT S VAR E7 L
DONFEIZLUL FTOHEY THDH.

x, & N AE O RER LB DR D % BE H R S
EFhE, HORE BN EHEOL ETKRD XD
7¢ B 2 ] 7 2 (autoregressive representation) T3 Hl C
x5

X, :ZijHJru,
=l

ZIT, A, nxnDOREATH, w a1 DHEY A
he /) A ABEHTHED x, LOBEIHEATHS. (1)
ORI —WENCFH AR T X Toff®a LT T
HIFTRE 72 043 & T HIR AT RE 72 50 20 20 O WA S VAl &
LR TE i B T il (best linear predictor), & H 1T A /
— = V(innovation) & FEIXAL 5. u, 1T/ H RE AL
&L TVWDH DT, Aﬂi%d\ﬁ%%"@?ﬁﬁ“@
5. WM AZ WD RERFI AT 36 v TR R & RN 9
HECERZEREE LT, 74X —F &5,
FIUFARV—=FIFL Mo T,

Lxy = x¢—q LPxe = Xy (Ir)

Lox, = x; Pa =a (Im)
LRED. FOFZ T F NV —F Ly, =x,_) HWD
&, (DR,

(1)

A(L)x, =u, (IV)
EET RRIIGHTEAREE S D.
ZorkE, xix, {VHYyTtEMEENhS.
x, =2 D, (V)
Jj=0

ZIT, D;=C,F.D; DR AEFRIL jWATOLEEH S
DA RO EFR L, FEAERIIMOEKD /
AADEBEERLTVD. 207D, DjiFEA

2 % B % (impulse response function) & X IF4L 5 .



FEH - AR

COLEOEBOTUMHEED FE VX, 7R
(variance decomposition) & X U, & ZE 4 D noise 28 &
DOREOYV A NeHOTHWHNIERANTERTE
FH %k} 57 #% % 5- = (relative variance contribution, LT
RVC L i) TR,

=
Z(dritl)za)l
—0

RVCx.x, =IV7X100 (i,m,=1,..4)

m

(VD)

RVC F7 by vy —ORREEFEEEELREERE D
H, EHMOREESEERET S 120 FkEE LT
HAnbhnTnwa. 32 bbE5H O RVC BRKET
nix, ToZET 7LV oYy — 0B Tl o H )
LHRERREAfENVWEEBEZLND. HITMOEHD
RVC AR E W&, ZOEHITAM O EZIZIRE A =
HEHWrEnD. RVCIZEHEA O /7 A4 XK
DOTRBREZEOREFHE LTI ERED.
PEn, 2 EACHBET L (VAR)ET LOFE
DM THD.





