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National Chiao Tung University

Abstract

Significant changes in the shipping market cause port authorities facing the new
challenges and opportunities. Increasing ship size, greater negotiating power and
greater market share of shipping companies through alliances may heighten
competitions among ports, regional ports especially. In order to cope with the
ever-increasing competitive environment and enhance the overall competitiveness of
ports in a region, cooperation between adjacent container ports as well as integration
of regional ports is emerging. In view of competition between adjacent ports in a
region, or in a country with small area like Taiwan sometimes leads to a waste of
resources and could be detrimental to the economy, it is very important to integrate
adjacent ports through inter-port cooperation to enhance the overall competitiveness

of all ports in same region and country.

The main purpose of this study is to explore the relationship between Taiwan ports
and others main ports in Asia and the influence of cooperation and competition on the
overall competitiveness of ports in a region. These results would further be applied to
the planning and development of the major container ports in Taiwan. The first part of
this study explores the relationships among major Asia ports based on the historical
port throughput data by using a set of time series analysis methods. The second part
explores causal relationships between influential factors of ports cooperation and
competitiveness, types of port cooperation (i.e. complementary cooperation and
coopetition), integration of ports, and the overall competitiveness of ports in a region,

by using methods such as factor analysis, SEM etc..

The findings indicate that there were long-term equilibrium relationship and
short-term relationships existed among three container ports in Taiwan as well as with
Asian ports. Through generalized impulse response function and forecast error

variance decomposition, it showed that ports in Mainland China had more influence

II



than other ports on Taiwan ports, Keelung and Taichung ports especially. Moreover,
most ports of Mainland China were negatively influence on Taiwan. As to the effects
of cooperation and integration, it reveals that complementary cooperation, coopetition
and integration of ports all would positively influence the overall competitiveness of
ports in a region.

Key Words : Container ports, Relationship of ports, Ports cooperation, Ports
integration, the overall competitiveness of regional ports
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2005 39088 9.59 209 1.03 139 11.95 947 -2.5
2006 43430 11.11 213 1.79 120 -2.47 977 3.21
2007 49440 13.84 222 4.07 125 4.11 1026 4.93
2008 [517636.8 4.7 206 -7.21 124 -0.80 968 -5.66
2009 - -- 158 -23.30 119 -4.03 858 -11.36
TR KR B2 TN ATy FE
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R =L

Y

APL, COSCON, CSAV NORASIA,DCS, Evergreen, K Line, Kambara,
KMTC, NSCSA, OOCL, PIL, Senator, Sinokor, Wan Hai

14

APL, ACL, CCNI, CMA CGM, COSCON, CSAV, CSAV NORASIA,
CSCL,CKS,CK Line, Evergreen,Eukor,GSL,Gemartrans, Hamburg sud,
Hapag-Lloyd, Horizon, HMM, K Line, KMTC, Keppel Logistics, Maersk Line,
MCC Trans, MISC, MOL, MSC, NSCSA, NYK, OOCL, PIL, Ro Ro, RCL,
Safmarine, Sinostar, Sinotrans, SITC, Smart Point, Sun Cypress, TOL, TraPac,
TSK Line, Wan Hai, WW Logistics, UASC, XHS, YML, Zim

47

APL, ANL, CMA CGM, COSCON, COTUNAYV, CSAV NORASIA, CSCL,
CoHeung, CKYH Alliance,Delmas,DYSC, Evergreen, GSL, Grand Alliance,
HMM, Hanjin, Hasco, K Line, KMTC, Maersk Line, MISC, MSC, Namsung,
New Orient, NOSCO, NWA, OOCL, PIL, PCSC, RCL, Seacon, Sinokor, SITC,
Swellchief, Wan Hai, YML, Zim

37

APL, ANL, Chipolbrok, CNC Line, CoHeung, CMA CGM, COSCON, CSAV
NORASIA, CSCL, CK Line, DYSC, Evergreen, Eternal Chain, Grand Alliance,
Heung-A, HMM, Hanjin, K Line, Kambara, KMTC, Lu Feng, Maersk Line,
MISC, MOL, MSC, NYK, Namsung, New Orient, NWA, OOCL, PIL, Pan
Ocean, PCSC, RCL, SCI, Senator, Sinokor, SITC, TOL, Wan Hai, YML, Zim

42

APL, CCNI, CMA CGM, COSCON, CSAV NORASIA, CSCL,Fesco, Grand
Alliance, Hapag-Lloyd, Horizon, HMM, Hanjin, K Line, KMTC, Maruba,
Maersk Line, MSC, NYK, OOCL, PIL, Safmarine, Senator, Sinotrans, SJJS,
WW Logistics, YML, Zim

27

APL, COSCON, CSCL,EAS Datong, Heung-A, Hapag-Lloyd, HMM, Hanjin,
IRISL, Maersk Line, MOL, MSC, NSCSA, RCL, Sinotrans, SITC, TMSC, TSK
Line, Wan Hai, YML, Zim

21

COSCON, Kambara, OOCL, Pan Ocean

APL, CNC Line, CMA CGM, COSCON, CSCL,CK Line, DJSC,

Evergreen, FUSCO,Fairwind, Heung-A, Hapag-Lloyd, HMM, Hanjin, Hasco,
Interasia, K Line, KMTC, Maersk Line, MISC, MOL, MSC, NYK, Namsung,
NOSCO, OOCL, PIL, Pan Ocean, PCSC, RCL, Samudera, Senator, Sinokor,
Sinotrans, SITC, SJJS, Taiyoung, TMSC, TSK Line, TS Lines, Wan Hai,
Winland, WSL, YML

44

%

APL, CCNI, CNC Line, CoHeung, CMA CGM, COSCON, CSAV, CSAV
NORASIA, CSCL, CKYH Alliance, DJSC, Evergreen,Emirates,Fesco,
Hamburg sud, Heung-A, Hapag-Lloyd, HMM, Hanjin, IRISL, K Line, KMTC,
Maruba, Maersk Line, MCL, MOL, MSC, NYK, Namsung, PIL, Pan Ocean,
RCL, SCI, Samudera, Senator, Sinokor, SITC,SPIC, Wan Hai, UASC, YML,
Zim

42

Ak

CCNI,CNC Line, COSCON, CSAV,EMC Ship, GSL, Hamburg sud,
Hapag-Lloyd, HMM, Hasco, K Line, Kanway, KMTC, Maersk Line, MOL,
NYK, OOCL, PIL, RCL, Seacon, Sinotrans, SITC, SJJS, TOL, TMSC, TS
Lines, Wan Hai, YML, Zim

29

%c‘

CNCo, CNC Line, COSCON, Delmas, Evergreen,Fairweather, Hasco, MOL,
TOL, TS Lines, Wan Hai, Well Way Mar, YML

13

AAL, APL, APM-Saigon, ANL, CNC Line, CMA CGM, COSCON, CSCL,
CKYH Alliance, Delmas, Evergreen, Gemartrans, Grand Alliance,
Hapag-Lloyd, HMM, Hasco, IRISL, K Line, KMTC, Maersk Line, Matson,
MCC Trans, MSC, NYK, NWA, OOCL, Seacon, Senator, Smart Point, TOL,
TSK Line, TS Lines, Wan Hai, Well Way Mar, YML

35

T4

H

She

AAL, APL, ANL, Bakke, Blasco, BTL, Chipolbrok, CMA CGM, COSCON,
CSAV NORASIA, Delmas, Evergreen, GSL, Heung-A, Hapag-Lloyd, HMM,
Hanjin, Interasia, Indrati, K Line, Maersk Line, MISC, MOL, Nantai, NSCSA,
NYK,OEL, PIL, PNSC, POL, PT Djakarta Lloyd, RCL, SCI, Samudera,
Seacon, Senator, TSK Line, Wan Hai, UASC, X-Press Container, YML, Zim

42
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Brani -~ Keppel - | Brani 5 £g Brani #% g 15m Brani 75 & 107 Brani #% g 790,000
Pasir Panjang -~ | Keppel #5 ¢ Keppel #% 28 14.6m Keppel #& ¢ 114 m’
Tanjong Pagar #§ | Pasir Panjang #§ g 2,000m | Pasir Panjang #% #f 15m Pasir Panjang & Keppel 5 EE 960,000
g = 54 Jp = ; | Tanjong Pagar 75 £f Tanjong Pagar #% #f 14.6m | Sembawang #§ ¥ | m’
[N, Jurong #%#g 5 /p | Jurong #5 & 1,410m Jurong 7§ 8 15m 85 Pasir Pan;ang 75 Ep
’ [ Sembawang 7§ g 655m Sembawang 7% 2g 11.4m Tanjong Pagar 75 &g | 840,000 m
Sembawang #5 &g 59 Tanjong Pagar 5 ER
3pfe Jurong 7% g 48 800,000 m*
Jurong 75 Ef
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oy A GE R 3| FELIEAR 1,600m; 3R & Lok 1om s sk &% 125 | K PR 48 5 F m’; 4 # K 500,000
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B RER 3 k120 & o K 2,400,000 m’; 5 &
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% 3 BUABER 1| #0% 3 5LBEg 305m ;s & | F ¥ 35EEE 14m; FF | F% 3 SUmEE 15| F /E’ 3 55 28 167,000
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F294 Drewry(2008) 57 i 5 20074 LW H B N T A (f ¥ LB R
Pifos )£ 328,67 HTEU ik 2TRAT B 6T A2 — > 3 3 & 45 M ent
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g FF 2L 5 FE3F2013# ¢ £ 7]50.7F §TEU »

d%?«'fi%‘&ﬁzﬁi;é AR FE SRR CBEFEAE S S
i & b F 5 W 2006# ¢ A Esri B D) E 0 21734550 R EAAITSIE o
2007-# ~ ATH F%E B RARAS00E o H P o ~ AL E ¢ R F R I R32
T AT SULIHE 0 T 20094 F A B e s3I N G604k Fdy 2 P e PR AT
FiE o THE DB NORERP SRR 22585 0 H P REHT],0985T
WER R 12+ #% 2217200 B K ﬂwv’rﬂv %5007 B ERak, YR

’Fﬁﬂmﬁﬁ,\¢ ‘ﬂmjrﬁ,\} BE o BR BB ;j,:/\"ir_’fr[‘]c’ .ﬂ_ﬂf{f;]—,
2008 ; ArEe > 2008 ; ¢ EA R K JrR W FEHIT 0 2009) o 2006# BB bR
SR G B E1881F 0 1 BT R 840405 > H P R X EFRE4005T > T ihE X
ﬁm@ﬁﬁié@%%’%ﬁﬁ$u§W~%f~ﬂié%ﬁ’aé~ﬁw~ﬁ
ME B E R IR SRR 0 2007F kb HEe B bR Aa1006E 0 H P bR
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A E e52.3% o (BT g Qi iE E%]F% 2009 ; B &P B 0 2010) ©

2B PR ASAZ B 1000F 0 2 IR180 % B B Rrd T o400 § B e
TOF Ak 0 20062 # ATH B R SUAR33E 0 2 B SIT304RTT 0 61E fIF AR
HAv 1450 R SR #H A A Hpdg BRI P T A Edoi B8 &% 2
B 3 B %45 3 40 6,000TEU > 2008 = 224 F + 1801 B jri % 400 7 B
BTG P A AR F T HFA004TT BEEN BN LT WEL R LE REE
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SRR E A R Rk S PEThE S BRI T R TS R ARk
P FERP R SUR681E > 1 SR R L 3004RTT 0 LA = B 90%11 ¢ eheh
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EECAECHEUEEN TN R A AENNE DA GRS A TR
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7 3 Ak ZIES E PR Frhe
£ JeE [HE [EE [ Ik gaﬁ Mg | ek ;;% o

1979 - - - - - - - - -

g | 1984 - - - - - - - - - -
o [ 1989 [ 140 | 195 | 196 | 126 | 82 [ 4.0 - - 35 | 48
g | 1994 [ 318 [ 314 [ 218 | 93 | 98 | 52 - - 28 [ 49

1999 13.5 45.0 ) 228 | 11.7 6.6 5.1 1.7 0.3 5.9 4.2

2004 19.8 152 | 29.0 | 10.7 7.5 2.0 8.6 27.5 4.2 1.7

2006 18.8 126 | 254 | 106 | 7.3 3.0 144 | 338 34 1.9

1979 100 100 - - - - - - _ -

1984 | 23.9 98.9 - - - - - - - -

1989 4.8 523 | 382 | 214 | 0.2 0 - - 15.4

e

1994 14.5 79.7 17.3 7.3 5.7 0.7 - - 16.2

2004 | 30.2 282 | 232 | 11.6 | 4.6 1.7 10.0 | 32.6 1.4

1.5
3.2
% 1999 17.1 572 | 249 | 134 8.5 0.9 4.9 2.6 8.4 1.6
1.3
1.1

2006 | 219 18.5 25.1 | 114 6.4 1.8 184 | 403 1.2

1979 | 3.67 6.14 164 | 18.1 - 0.28 - - 238 | 2.90

1984 | 3.20 7.00 13.8 | 20.9 - 1.31 - - 3.58 | 3.75
3 1989 | 4.21 19.7 10.3 | 20.5 - 2.54 - - 4.40 | 3.73
i 1994 | 4.85 36.7 | 940 | 14.1 - 2.36 - - 2.57 | 3.10
% 1999 - - - - - - - - - -

2004 | 9.91 9.32 109 | 489 | 2.5 1.8 1.07 14.5 3.81 | 0.94

2006 | 6.06 646 | 7.99 | 3.68 1.2 1.5 1.27 14 5 1.94 1 23
F—— ZOOOEIMH%’F‘%Ew;@‘QﬁF 2000 12 f6 ZTEU; 3+ 8 2538 4 :é, = /B ek 5

R
FLk R E&Pi/ﬁ e % i POBIAE s BB ELARR BIYE ?t: _pfﬁ
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Fri ARELMNF FLERRBEMN 2L A4

AEIBFEAARZ B EHEEL e RARBEBEF2M G245 > BRT
B R RTEINIRE R R R 2 R A R VAR LR
&%oﬂ&’ivéwéﬁﬁﬁﬁ FiR g PR A AT TR A
Wz B2 BB LWe R BBT 2 IHMGE pI P82

41 73 i
pe ) peE R ﬁ“ Flehi 2 R F e dra o § A H AU T b Rl R AL
AT o AR I FEN I AEOER TS A2 @ AIC(Akaike

information crlterla)erC(Schwartz information criteria) 5 iZEB~H P o A * H 43
¥ T_is 0 E A EE’]‘“]“’L’F'&E] PR e E R fhiﬁﬁfﬁ"fii'](VAR)fé%J'?F? ) "’”“}'

FHREF RFRIGTR] B FEM G- THEF S FEHG 7§
,,ﬁ},@m@i—g&@ FA o P2 A REE A A A uf.f%» ofts s AT #H -

A i R SR TR LR B A B0 T RN F - REGEH P IRE)
%ié%ﬁlﬁﬁ’ﬂiﬁw%ﬁizﬂ%%“@ﬁﬁ@mﬁm’iﬁd%ﬂ%
AR ) k2 T L R (R R)FAR T R R o B I AR Bl4-197 T o
A [HEBE
gl \
BiR - HEE - FEL | — g AL | —AZALTAER
M R Rk MK / BT 8 T PN

o S ES K

'

VAR 2

Bl4-1 W= B2 BE e R & P1RBEM RS2 AT > 242

4.1.1 334 7_

ERfE 5 - B A REALT 5 LA R NHETER] > 5 287
EHREBMETEDRFRF R 2 BRI & 0 &= * ADF# < (Augmented
Dickey-Fuller Test) ~ PP # %_ (Phillips and Perron Test) » 4 % KPSS # =<_
(Kwiatkowski-Phillips-Schmidt-Shin) » < i1 & W PP 5 i & | g &% » ADF%
KPSS % #f » 4% * Mackinnonfft & k 2| #rtsizt € cfe sk 5 5% o
1. Augmented Dickey-Fuller(ADF)#& <_

d »*2_ = Dickey-Fulleri& Z_&_* # | T = ; (ordinal least squares > OLS)s77 /2
KiefTo AT BA LG o p AW 0 Dickey and Fuller(1981)i 3% Jis 4r » 4 2
8 % #cenix {8 78 (lagged dependent variable) 2 DF e e oo amA g e
(augmented)DF & <+ f§ #LADF#& %o # o MAw it e 2 7 5 £ pEm 2 4g
B G ZfE o AT A e
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(1) & &R fog FFags

Ay, =1y, + gﬂi AYi i + & (1)
(2) & 3 B BETT e pE D ARET

Ay, =a, +ry,, + g BAY, i, + & (2)
() ¢ 3 BRI A PR AEE

p
Ay, =a, +1y +at+ ZﬂiAyt—iH + & (3)

i=2

A o AL - LA y AR E 8, FREET > r¥ta, L i
p

B D BAY L, AAER RN 6 5FAT op AARREEY o B
i=2

AR EHO: a=0 FIL $IEGHEBEF > 27 LR 5 LRFFAES -~

IR A ()AL SEL AL - 85 T2 FTHE > PRI

2.  Philips-Perron(PP)# <_

d WADFW & f LR IIAL LT B AAPM R BT RE DAL F
Phillips {= Perron(1988)4] * & # #iceh=2 i it ADF# ® 538 PP 24 g
TAREZT RGP AAPME R TRRE S BT AT o

(1) & # 38 fom pr A5

Ay, =1y, + & (4)
(2) ¢ 7 B FEIE &g T AR IE

Ay, =8, +1y, + & (5)
() ¢ 7z Bjpr 2 ARSI

Ay, =a, +ry,, +a,t+¢ (6)

3. Kwiatkowski-Phillips-Schmidt-Shin(KPSS) & <_

ADF#£ PP & B3K *Kq\E%L'F'“F? 51 E 7] @ KPSSeg & Bk 2 pF R B
FIRI0)E 7] i ¥ - fAEEhaE 104G 2 0 FIKPSSH 1946 2.7 14k k1T 4
ADF# PPE 2¥ %.en3 4F » | p%;'a 7 ADF ~ PP ~ KPSS¥ 2 { M rxendy 11 5
I R TR - KPSSte 43 &

y,=at+r, +¢ (7)

ro="r_ +U, ®)

ne - ST Ry LF AR TR o, =0 -
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CEEG Y E B ERIRER g FERTE S
.o PERY B B § E‘_i % #ci B (Over-parameterization) i3 % » & o d A&
T%’ﬁﬁ%?ﬁ%ﬁﬁi¥§%mz@ﬂ&ﬁ@’ﬂ EFEBR M Sk
(Parsimonious parameterization)® & 2 iEcfi 48 o A< & * AIC{rSC 5 £ B~ &
Pl B E ) e BTl g dice ¥ ob o U Qi BT MAERA AL
AP Aok L G pAPY O B R AR ERDEFRED  E IR L E A
ABRE G Ak o

AIC(k) =T xIno, +2k 9)
SC(k)=T xIno, +kxInT (10)

B k& Eus  TAkrdk of 2760 #E: kB%mee °

i=1

4.1.3 Johansen * % & # Z_(Johansen’s Cointegration test)

‘g%ﬁ%ﬁ%ﬁ%&%ﬁﬁﬂééiﬁﬁ R U S LA
BB (r 2 BR)LTE T KL E«;@ % o EnglefrGranger(1987) %+ & % & mx\,%z FE
- AT REFERE A z;gg BERSTEOR T " £ F L R % - Granger

(1986)4 &1 » % & Fd#c s 2 %%«Lﬁﬁi’ PREE G R AR RARY MM A
TR XD - LFF ALY R A REED T AR e #
B > AR 9Tk iy o Granger ¥ I (representation theorm) % 7+ » — 2 & 5 £ £
MRl w3 ¥ - BHBIFAZ IR A LB AT s 0]
RERT ol LD FEAR -

L EFEF L2 25 Engle-Grangers f§ £t 2 frJohansens ~ $£02 2
Fod MW FPGE AR A D R R AR R AW FEE S B lﬁtﬁi::n
Lo Ft A e & F IS8T R K 4R T o Johansen(1988) #r#k I ek < P02
(Maximum Likelihood Estimatorm > MLE) » &7 & % U4 2 7 5 3 273 £
(Gaussian errors) 2 % #7w & p 212 jF 3] (Gaussian vector autoregressive model)
vk U HAor 2 é’-i 2 it ;% (error correction representation) 1% i #x =<
PRI f5 32 20 A T2 L -tracesui 4 T8 fr A -max it i T8 krgins K&
B FH e

Johansen (1988)% Johansen {= Juselius (1990)3% ! e + %02 5 ¥ & &

AAriE o e TRET LT LG R E £ (cointegration) B Th 0 4k
P iriad R A A S R E LA ARTE

e

FH Mitde™ o BE X, 5 - pxlagw g 0 TV #2472 THegp N f
i KX, p P

"lb-

Hd

L
v

~=\ ?A\?‘t

-

\

\\‘
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(autoregressive) iE 4% -

X =IIX_ +. .+, X +pu+dD +& t=1,...,T (11)
BY g a ¥ ARFLE > i ¥8IE D & Féifiiﬁ(deterministic term > &

FETARE AR 2R 62 FHE) o 0] RBEE o T g

Pl A (S HEL TR

k-1
AXt = thfl + ZEAXH +u+ ¢Dt + & (12)

t=1

,I_ﬂ‘i’ 7|‘4:a'{%1:"‘in ZH—I ’F_ ZH ’HJ‘F%\Tﬁaﬁ ﬁ“'yv hl-'—)ﬁ}\

j=t+1

1L 2L E
i Few i o

i% Johansen(1990 ; 1994) 2 Johansen {r Juselius(1990)s7#= 7 & 474 11 7 fa 3|

oL i3 2 % % Gaussian VARFCT] > BT 4eT o

Bdl- e o A ERCR Y mAREOR > Y RS AR Y BRI

Hy(r): Ax, =T, AX +...+ T AX ) +af X + oD, + &, (13)

Brgls e B Al Al B AR L X F L RN § B ET

H;‘(r) t A% = DAY + .+ T AX gy 2008, B ) + @D, + &, (14)

3= B p A FEical Y AR o B K S 2 dest g BE

H, (1) : A, = T\AX ...+ T AX oy o 0 X+t + oD, + &, (15)

SIS SR S TR S R UL

H, (1) A% =DA% ..+ T A% oy +a(B B (X1 D)+ 1y + 4D, +4 (16)

BT e B p A FiealY 5o SRR P H L AN AR T

H,(r): A%, =T AX +...+ [, AX +aff X, + py + ut+ gD, +é (17)
13y Grangersn it £ ;% T3 5 F — E’I(l)m%&lm ERED Sl Y= R

G- BEHBEOREFLBE AEAN oon £HL B TR eT S AT o

A =u+H1xH+F11A><t_l+r;A><t_2+r;A>s_3+r;A><M +4D, + Y, +4 (18)

He 5 g 2485 Erm 248 I BA% - Pens oo B(SEEL) .

4.1.4 —& 0 R F S0 e

d *> @ 3L 1 % 1 (orthogonalize) s & i S #ic @ * Cholesky #84% » A 175
YR REPIERDEEL A R PIDEA € FF T % o F EN Y
Pesaran {r Shin(1998)#% ) - 4 it % & J& 3 #c(Generalized Impulse Response
Analysis) > i fiiin 2 A TS M S R WAL P zeg

W g A W -3¢ (Augmented Vector Autoregressive Model) > i3] &
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p
z,=a, +at+y @z +¥w +u,, t=1,2,...,n

i=1
=A'g, +U, (19)
z FagEmxleEa w T4 Flqxle £ o
S AL o 3 T SRR SR RN i JUNTRE 4
GIZ(N,USQ?_I):E(ZHN|U =u.,Q" )~ E(z,.y

Q) (20)

EC) 5 # #4620 29 VAR W31(19) > £ QU 5 # 2 ¢ et L1 i« &
VAR ﬁ:ﬂ‘]ﬂ GRCEVE SR 753 R RS e

i i Bjw,_; (21)
=0

j=0
LA PR RA=OA +OA L+ DA L j=12,
Aj:()aj<0, Bj :A]\P,JZI,Z, ? tL Td
GIZ(N,qu?fl):ANut0 (22)

TRT ROREETF 2,22, T LW, 0 VAR AREFF

S =qo; * i Far At R ithe X o § LA - LIRS KT
GI,(N,5,.90,) = E(z)u, =590 )= E@[OL) - £ i€ * & Uenfs 5 3 352 30

¥ #GIL(N,5,Q ) ~ AyEUJu, =5)7

B U ~NOX)T#
O'n/o'ii

E(ufu, =5)=| 7/ |5

i i (23)

O i /O'ii

2 ¢ Z=0; - F 2 ¥ + W # » 6=\, ¥ ¥

GI'2(N,5, =+fo},00,) = ™ ZA—,,],—I 2,..m (24)

- H pen- A0 e R kS Bt VARECSS Fith 2 5% A% jth 8 o e oK 8
N> 28235 %jth& 2 7 2 { %5

e A e, -
Glyy= 1" '\/;, i,j,=1,2,...m (25)
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415 —i-FERREL R R A2

TpPE £ % B #ics f#(Generalized Forecast Error Variance Decomposition) > B
A AP ER-BRFMESTERELRRE ) > SR B RE R R Y
PRI R fF 0 R EOTRREEARE KT F AR A B
S SN REE S S SU-E LSl SUREECECT-E M L At SR S LAt
SR TR o

W EEF BRI ENERFEIASR AR B BE T A RN (2

N
R2U) o T 2, BT AT REL N -1 s E(N) =D Al 0
0

mx1 |=
N
SERGEL AR B B Cov(S(N) =D AZA -
1=0
TR 7, HE R T AL RGEL S U 1P IR L AR B B AR > 8 R e
#F£ % ith 2 42 & 0 ULUenU,y © 0% 2 3421 . o@#

DN = 200 A W = B Uyon) (26)

m
ok o- O F KB R U ~NOY) 0 T o @
E(UHN—l‘ui,HN—I):(O-ii_lzei)ui,HN—l =012 N, =12, m e R o o 5

i N = e 2 <+
260 &(N) ZZI=0A|(UH—N—I — O Xe Uy ) TroiE g o A

N
[ N : - 'S
COV&”(N)=Z,=OA| A _Uiil(zAlzeieIZAl) (27)
1=0
Flat o @ 258262 270 FEE R n PO ERRL R E > A KT i
et % ith 2 AR B RS
Ay = Cov[& (N)]-Cov[£" (N)]
_ N ' '
:O-iilz|:0AlzeieiZAl
BAIA % jth B¥ &A% > e Aye, » BBz % ith Beon FFIRRIFEL
R -SRIV RFLER SRS
1 N ' 2
_ Oii Zkzo(ejAkzei)
N ' '
zk=oeiAk2Akei
BEEAROE § R BRI AR R A - IR LA R R K
AFRT AT e BB EOT RA(FED 2 T )R > FI R R A R ] o

(28)

(29)

ij,N
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A2AR=ZBE2HBELT WY REBEF2ZMGLIT

ARl T E " FRF g dks FN o BT EHARGHREE S
FHLERDES > DT RBRELDFR S LR RPN OBREV R ERAR
BabAAp T AA M RA BERARNZBEH AT WP RLLIBERY T4
BRI PHEMG RFEBPMGZTT T H A ARAKRBKEL) - £ ¢
#(TXG) ~ B 22 (KHH)=Z % > & BB H ¢ 35  fm®5O s L EBUS) 5 374
BLeRT4e BB (SGP) 5 * B @ (DAL) ~ % 2 (TIN) ~ # § (QIN) ~ } j4(SHA)
$ 4 (NBO) ~ & P (XIA) ~ 4 #(HKG); p 2 & 7 B (TOK) % 1 & B4 o L e s
S RERERALEDT B FRERDPF AR ARZBEFZEE L L
Ardeg AR~ R XA F 8~ AEEE S ¥ 1979-200650F FAL ;&4
o B B ER o RIR T 1986-2006:00 TR o By a4 L AR B -
A=A UFEFRARZ B I MG ARE L NS RBBIE AT -

<

421 H1k 22 2%

& d ADF ~ PP ~ KPSS= fa 8 {34 = 2 cha 4588 > B % 4rd 41> 7 4 5 ¢
[0): bid s X211 A~ A7 @ #rac s 3L~ AR~ F 5~ 2
BFEIQ2): 4k~ Bk -

241 AR ERLE VB FALERIRKR T2 8%
H 75

e T
B i R 4B 7 - &5 e A
’ ADF PP KPSS ADF PP KPSS ADF PP KPSS
A -1.89 -1.99 0.18™ 457" -4.89™ 0.13 7727 -11.98™ 0.18
= 0) Q)] Q) @ (6) @) Q)] 10 Q)]
¢ -0.006 -0.18 0.16" -3.947 -4.027 0.08 -3.19 9.117 0.12
(0) 1 @) G)_ @ _ 1) Q) A4 ©)
B s -1.89 -2.01 0.17 -6.63 -6.62 0.10 957 -32.22 0.50
_ (0) (0) ) ©) (0) 4) (0) 0) (25)
%% 0.59 0.01 0.157 -2.99 -2.90 0.16™ -6.60" -15.937 0.50"
° e (0) (2) 4) ©) (2) (0) (0) (15) (25)
YU -0.19 -0.46 0.16" 3717 -3.80" 0.10 -7.78" -8.617 0.09
’ (0) @ _ 4)_ © _ @ _ (2) ©) 3 _ )
Pt -1.34 3.65 0.18 -4.62 -5.89 0.08 -5.93 -16.50 0.18
~ €)) (0) (3) @ (3) (3) €)) (24) (6)
i3 -1.48 -2.39 0.17" -6.66" -9.20" 0.22" -4.80" -13.13" -0.15"
) @ _ @®) (3) @ _ a2 an G)_ O _ O)_
ook -6.08 -8.16 0.11 -5.61 -9.63 0.14 745 -10.73 0.18
- (0) O _ (3) @ _ (18) (4)_ (Q)) © _ (10)
x4 438 -4.95 0.13 -4.88 414 0.20 -1.59 -16.94 0.20
(0) (%) (4)_ G _ G)_ (2) ) _ © _ ®)_
% -1.77 -1.77 0.18 -5.53 -5.66 0.08 -5.97 -16.88 0.50
f 0) 0) 3) (U] 3) 4 Q)] (15) (25)
L -3.48" -6.58" 0.15" -5.29™ -5.59™ 0.14 -7.627 22032 0.217
= (0) 15) G)_ © _ (6) _ (4)_ @ _ (16) _ ©)_
% d % -1.81 -0.39 0.18 -4.56 -5.57 0.33 -6.05 -16.79 0.50
(2) (22) G)_ @ _ @ _ 15) B3 _ as3) _ 21
3 ze¥ 272 3.16 0.16 -6.38 -5.07 0.10 -10.73 -17.17 0.09
— 0) Q) 3 (U] 0) 0) 0) 3 3)
T -3.19 -3.45 0.15 -6.947 -6.90" 0.09 -7.207 -20.027 0.507
0) G)_ ) ©) a (6) 1 a7 (18)
B -3.43 -9.18 0.15" -5.86" -1717 0.19" -3.42 -5.527 0.11
‘ 1 1 1) @ 1 (0) (0) (13) 1
B -0.45 236 0.10 -5.98" -6.87" 0.12 225 -13.347 0.227
(4) @ | 6 ©) © (1) (2) 4) (10)
L0 F 5 1986-2006 i TR G FRE L S%Ag E R ET A o
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NS

422 X B Lt B

L ARABR 427 ~FRZBLEIFERTES -
EREUOCHR Y RPN R EAT O rd42 HEHTARZ B AL
FEM TG 2L LYo %o o oz AR F = B gAY
?W%’mﬁﬁii\ P IOHTH AR R E T A AR b e E o R & i
R H PR RS LS R Yt L L ) kB EG bk - B A 4R
Nw$5$“ﬂi”F—%%ﬁﬁ%“gﬁ%ﬁﬁﬁ*+&m?@’%%ﬁ%%
ME g e AR LR - K AR RS MR A R
bR G o

~

2420 R B R E ST B
EE ZalEk | LHLEwEOR A BX O-S@i(Prob)
None *
= 6)=32.64(0.63)
éfi %‘ ¢ - ® 2 At most 1 Q( -
At most 2 Q(15)=81.08 (0.99)

2. AFZBHELME FIEERLEFELSE -

Fﬁ““ﬁiﬁ%%@%ﬁ‘%@ﬂi\%ﬁ%Jﬁ%~$ﬁ%%'%ﬁ
EPOR-CBERT G S HRERERR LT R A - A R e R

FOARBR 4P B AR G ARDIEEE NN G k43 AR
%¢W$é%‘é¢‘%ﬁﬂ‘iﬁ\iﬁ\%i‘p%‘<§ EHEN

THA- FRFE R AR ARERNE B RERE G EOEN Goe
W

LA AN A AARFAF BT RAIARNELTNE BB 5 -
L B % R AL T AHER S T L IR 2

e

B4 wB oo a0 EWIOGER oy o el M Gehg

heddEREBMERYAF NIRRT 2 ELLH U FRERIRYAE 2 ¢

A - SO L ST o i A R ISR L TR T R S R RV

BB R R EMAE OO RN L RS SR ) B0 N i
Pﬁb

PR G ATk 0 G o ik A E R E ks o
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24-3AFBELT R FARBBREF LK TS
kI EeH | T LeEap a BEX Q-stat(Prob.)
. £ None ** Q(6)= 11.67(0.76)
BE-4 0k ! At most | Q(15)=36.77 (0.94)
. None ** Q(6)= 16.61(0.41)
BlE-2 1 2 At most 1 Q(15)=34.14 (0.97)
P None ** Q(6)=12.72(0.69)
BT 2 At most 1 Q(15)=23.77(0.99)
Y 4 - None ** Q(6)=13.35(0.64)
- 2 At most | Q(15)= 35.83(0.95)
qrs 1 o None ** Q(6)=16.37(0.69)
BlE-1 A ! At most 1 Q(15)= 33.77(0.99)
% o2 None ** Q(6)=25.45 (0.18)
BE-2 ! At most 1 Q(15)= 48.74(0.73)
. 2 g None ** Q(6)= 26.24(0.15)
BIE-F & ! At most 1 Q(15)=44.70 (0.86)
Ay None ** Q(6)=12.91(0.11)
L0 oAk 4 At most | Q(15)=32.56 (0.89)
J_x o, None * Q(6)=19.67 (0.47)
R ! At most | Q(15)= 38.43(0.96)
g ey None ** Q(6)= 15.54(0.21)
&7 AT 3 At most 1 Q(15)=29.98 (0.98)
J 4 = None ** Q(6)= 10.92(0. 81)
R 2 At most | Q(15)= 32.94(0.98)
L1704 : None * Q(6)= 22.63(0. 30)
- = At most 1 Q(15)= 35.26(0.98)
102 | None ** Q(6)= 18.00(0. 58)
: - At most | Q(15)= 36.22(0.98)
J 2 None * Q(6)= 12.24(0.81)
A ! At most | Q(15)= 37.23(0.97)
- 2 % ; None ** Q(6)= 14.00(0.83)
F ARk ! At most 1 Q(15)= 40.48(0.94)
N None * Q(6)= 17.03(0.38)
B2 2 At most | Q(15)=35.00 (0.96)
5 p sy None ** Q(6)=10.63 (0.83)
B AT 2 At most 1 Q(15)=26.01(0.99)
= e 4 o None ** Q(6)=18.68 (0.54)
# 2- A ! At most | Q(15)= 30.04(0.98)
. : None ** Q(6)=20.46 (0.42)
= At most 1 Q(15)= 37.84(0.97)
I~ | None ** Q(6)=17.48 (0.62)
- = At most 1 Q(15)= 37.84(0.97)
o e g None * Q(6)=17.04 (0.14)
AT b 3 At most 1 Q(15)=38.75 (0.82)
opx o o None ** Q(5)=17.46(0.35)
BlE- g ! At most 1 Q(12)=31.41(0.92)
o oph ok None ** Q(5)=17.14(0.14)
BIE-¥ ! At most | Q(12)=33.79(0.74)
o opx « None ** Q(5)=21.09(0.17)
BT ! At most 1 Q(12)=41.26(0.58)
P None ** Q(5)=7.91(0.95)
: 2 ! At most | Q(12)=25.84(0.98)
. None ** Q(5)=13.09(0.36)
Y- ! At most 1 Q(12)=24.23(0.97)
g N None ** Q(5)=15.74(0.47)
EP-EF ! At most 1 Q(12)=33.27(0.88)
= L. 4 g None ** Q(5)=12.72(0.69)
B ! At most | Q(12)=29.67(0.85)
- o o * None ** Q(5)=12.23(0.72)
F -l ! At most 1 Q(12)=24.31(0.99)
3 2 N None ** Q(5)=14.44(0.56)
B R ! At most | Q(12)=32.98(0.88)

ok L 1986-2006 i FAL o
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. ARAR &7 s B2z - RIVFFF o2 B85 -

WIRRIAR L 12 (E)EF -V EERE ROV BEFR 0 AKBE %'uﬁ
A2 -HEPWEHREL TR 2 FRF > HABRED PR TR > 2
Zigaefed? B 213 IOﬁPF&*ﬁi" S L %Eﬁﬂj}fx'} %
o ¥p LB DB A B S gafeAlE P T 2PFEHAKLEL L@
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Response of KEL to Generalized One Response of TXG to Generalized One Response of KHH to Generalized One
S.D. Innovations S.D. Innovations S.D. Innovations
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5.4 B RIS L BT B EE

BHS AR e A B - 5 RIE 55" (measurement model) » * 12
F iRl % 8 Bt o (latent construct)2. B chBf o H B 050 G e it TR
A5 e B2 B RO (structural model) 0 2 HEES R PR A G B O] %
B %o A& 5 SEM2 3Tk 2 % .

541 R ¥R A7

BAI BB FE AT E - BE AR DR EH R HE
(Modification Indicators, MI) ¥+ & & Sd F § g > # "$ EHgEc UEE
Wt ehfaficd o xgd FROBE A AR d RRIBIRRES B0 3B ¢
Hd i B R R 4rd 5397 o BB AR ERGYY 0 E RIS Y T A B
bl o frF el B 4p R RMSRY 1 R AR OBk R 0 AMA LR
[ %50.05 3 NFI* 1t B 031 82 0h 2§03 o+ 3 £ &~ 4 g #0347 2 & 1S NFI
s INNFI > B8 H03] 7 2 R R 3ok 2 vt b enCFIo Bk B3] 7 1 R f R 2 701
2 BIEGFIE B & A 3092 512 c BR GG 0 d AN LBREHT L
to A 4G p#8- R (Internal consistency) » # < 1 Cronbach’ s @ H#ci* 3

FrERIE AT & R dpdk p B HSHER g GEEK A T0TLE o 3
T ROR R R L A A R RS W BT L PR FE L GEAT A0
1.96(r=0.05) » & {7z apra & chfeqil Bk e £ 5-397 77 » £5-3¢ 187 4tk
FlZ f w2 2tEH 3196 /d G idcarrx Ak » @ 2 & 7 & (Composite
Reliability) » ~ #2& 1£ ©% & (Construct Reliability) » | * & LB & %75 0 & >

%537 & - BHH s R )ift“lgfiﬂ’\ 0.7 R BEPUF LB T
(chi-square difference test) > #-*T Z_i°3% (constrained model)frii # T H-;8 2.+ = @
AR FIURM 2 F 2 R T R Rl T RALDFI R AL R

FRUICR o A542 AT ERIET £ FF B G A o
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#5-3 R R Rk TSR

Flx g % Cronbach’s a EETFEE (tvalue) e £ TR
V3 0.6925(7.5237)
Fl Va 0.831 0.9998 (8.6985) 0.839
V6 0.7935(9.0612)
F2 V7 0.842 0.9105(9.6757) 0.841
V9 0.6803(10.6149)
F3 [ VI0 0.790 0.6189(9.5729) 0.793
VIT 0.8028(12.6142)
Vi3 0.8776(13.4642)
F4 1z 0.726 0.7209(11.2018) 0.784
V16 0.7760(13.0214)
F5s [ V17 0.725 0.7554(12.6103) 0.840
V19 0.5263(8.1772)
V22 0.8662(15.4139)
F6 73 0.831 0.8091(14.1802) 0.828
V24 0.8455(14.7632)
F1 7 0.759 0.8102(14.0397) 0.816
V29 0.7944(13.3286)
F8  —a1 0.831 0.7492(12.4991) 0.744
N=257
X2/df =1.15
Goodness-of-fit E{I}}Qg“gg
indices o
CFI=0.99
GFI=0.95
RMSR=0.03
1054 BB RS &
2k g a4 R\ 42 =
4 s 2L 2(107) = 122.8693
$(108) ¥’ difference
(F1,F2) 295.4969 172.6276
(F1,F3) 296.0941 173.2248
(FI.F4) 3535688 130.6995
(F1,F5) 263.5800 140.7107
(F1,F6) 300.2650 177.3957
(FL.F7) 298.1716 175.3023
(F1,F8) 231.9614 109.0921
(F2,F3) 291.5417 168.6724
(F2,F4) 250.5730 127.7037
(F2,F5) 266.0257 143.1564
(F2,F6) 314.8008 191.9315
(F2.F7) 285.7667 162.8974
(F2.F8) 234.0333 111.164
(F3,F4) 221.2134 98.3441
(F3,F5) 267.9917 145.1224
(F3,F6) 257.0039 134.1346
(F3,F7) 268.3583 145.489
(F3.FR) 227.4988 104.6295
(F4,F5) 2241375 101.2682
(F4,F6) 212.1954 89.3261
(FAF7) 3228450 99.0757
(F4,F8) 205.6802 82.8109
(F5,F6) 196.5023 73.633
(F5.F7) 199.2016 76.3323
(F5,F8) 159.4463 36.577
(F6.F7) 205 8001 §2.0308
(F6.F8) T77.9006 55.0313
(F7,F8) 162.2556 39.3863
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(Combined Model)% &> » & £ (1)feif & he® - dg kG * 558 9+ 2 & L(Model
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(Comparative fit index) ; (2)#F §f 27§72 » H454%F * PR (Parsimony ratio) 5 (3)
Fopary peii fof i ohrE 0 # :};] %ﬂ % PNFI (Parsimonious normed-fit index) °
+ = p d A& (chi-square/df)z F® T2 ZEAR) AT ERARF
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LS

H1 0.046

6 0.78 05

V16 V17 V19
0.7 {
F5

%N B
S LT

H19
0.140%* 0.053
078 HS8
. e H2 — -0.008
0.93 J}‘tﬁ’j‘l}(ﬁ\ H10
H9 V27
\ -0.113%* 0.81
0.005 F7

E B S PN

_iji’rb

H21 — 0.480*

H3 - 0.053

H4 0.063

B 5-2 B B 2 B %



% 5-5F 7 BRI TES

B P Tl (BOF ) L Bx
H1 0.046 0.723 * tAF
H2 -0.008 -0.129 ¥
H3 0.053 0.678 X
H4 0.063 0.576 X
H5 0.249* 3.516 L F
Heé 0.142* 2221 b
H7 -0.010 -0.150 L
H8 0.140%* 1.929 EE
H9 0.005 0.067 ¥
H10 -0.113%* -1.657 ¥
H11 -0.133 -1.463 ¥
H12 0.150%** 1.787 *F
H13 -0.006 -0.070 *EAF
H14 0.541* 5.417 EE
H15 0.518* 5.615 I
H16 0.039 0.321 X
H17 0.522* 5.078 L F
H18 0.393* 4.109 b
H19 0.053 0.458 L
H20 0.249* 2423 EE
H21 0.480* 3.687 i

R BFOREL SUMAFTL R AR FREL 10%L FAY BK -
2. &k A

PR AT L R A T RS B A - BRSBTS
2 P hk 0 R R N P R S BV R T R N R A Y
ZREA LRI EIT RIS IENERELE PR AT R
- 1A rEIF(TIM LT HEY STV A RE iV 7 ﬁ»;ﬁiﬁ.i}g’f@
PARHE G HNE A EIR(TIAR LT A LT BRELEERY
R BRARNEFASTE 3% o - % 25 RMSR =0.03, GFI=0.97,
NNFI=0.99, NFI = 0.99 f= CFI =0.99 - #-;* = # %_3 RMSR =0.04, GFI=0.94,
NNFI=0.96, NFI = 0.92 f= CFI =0.97 - #-;* = # %_3 RMSR =0.03, GFI=0.97,
NNFI=0.99, NFI = 0.96 4= CFI=0.99 » % HZ3% ' fieif 24 o

HOAMRIN 2 B BN - 2 D Y A R B TR
£(2003) dp IR AR E S R RARBERAOBES S F
PRAFERIE NIRRT L b P AR DERFF B EINGP 42%
5O FERIIEFFORNI? vk o Flt o BB PN BRI B A P
BRI TR Y Ky~ BRAIRTS Al = (RiER Y I REEREF > 4T
Flate r? N RBUSFSIHF w2 -~ 27 i¥Ei=2? /o1
NI E RPN FMBERELA 2 G288 ARk LA2 R
B A TR FELE LR AR 2 EHERRL 4 P o

-

Bofs o W WEK222 23 A HAEEIAN £ T2 TP BFHFE(0.062) 0 &
ALY L 0F2 RPN BB E0.026) % F B H S REBEP BREEL BA
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% 5-6 ¢ 4 $carcEk A4

i B o s Yoo = st =
Bz Sie (Fezeie) | (P e g FEE)| Gegbie/ge)
FI—>F3 0.046 0.030 0.043 0.166*
FI—>F5—>F8 _ NA 0.078 NA
FI—>F6—>F8 0.035 NA 0.065 NA
FI>F7—F8 - 0.091 NA NA
FI>F5->F/—F3 0.062 NA NA NA
FI>F6—>F7—F3 0.026 NA NA NA
F2—F8 -0.008 0.021 -0.045 0.028
F2—>F5—>F8 - NA 0.040 NA
F2—>F6—>F8 - NA - NA
F2—>F]—F8 -0.054 . NA NA
F2—>F5>F/—F3 0.035 NA NA NA
F2—>F6—>F7—F8 - NA NA NA
F3—F8 0.053 0.090 0.070 0.141%*
F3—>F5—>F3 - NA - NA
F3—>F6—>F3 0.038 NA 0.060 NA
F3—>F7—F8 - - NA NA
F3—>F5->F7—F3 - NA NA NA
F3—>F6—>F7—F3 0.028 NA NA NA
F4—F3 0.063 0.127 0.070 0.355%
F4—>F5—>F8 _ NA 0.167 NA
F4—>F6—>F8 0.130 NA 0.228 NA
F4—>F7—F8 - 0.280 NA NA
F4—>F5—>F]—F3 0.135 NA NA NA
F4—>F6—>F]—F3 0.099 NA NA NA
INAZF ZREFEIRIE —2UREIHF o
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