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Abstract : The main purpose of this study is to characterize the world city network (WCN) through exploring
the relationship between international air transport networks (IATN) and GaWC (Global and World Cities
Research Network) world city classification. We explore spatio-temporal distributions of major cities constituting
those trans-national city networks from 2010 to 2018, in order to find distinctive characteristics of WCN
represented by IATN. Then, we employ the gravity model, adapted for air transport, to examine factors
influencing city-pair interactions through IATN, including not only city population, GDP per capita, distance
but also business connectivity and city dummies derived from the GaWC world city groups. The main finding
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are as follows. First, major cities in IATN are more highly concentrated on Western Europe than the GaWC

cities caused by varying aviation market structures across regions. Within the first-tier city group in IATN, there

is also a hierarchy shift between cities in developed- and emerging-regions. Second, business connectivity has

a greater impact on international interaction patterns than population and GDP per capita, and its impact has

been even stronger over time. Lastly, we observe the weakening dominant position of top-tier cities, in terms

of international market supply. Also there are differences in city hierarchy system between IATN and GaWC,

partly affected by the multipolarization trend in the global aviation market. This study confirms the dynamics

and diversity of the world city network through the comparative analysis between the two empirical transnational

city network cases.
Key Words :
classification system, Gravity model
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H 5. GaWC Alpha++2} Alpha+ =20 =l TA|

GaWC I35 A SAFETH T54 T FAERE )
(H5 A=, old I8 291 (2010 &9 (10~18 S7+&, %)
Alpha++(-) LON 1(1) 195(23)
Alpha++(-) NYC 11(8) 67(22)
Alpha+() DXB 2(5) 121(81)
Alpha+(-) PAR 3(2) 113(19)
Alpha+(-) HKG 4(4) 94(36)
Alpha+(-) SIN 5(6) 89(40)
Alpha+(-) TYO 12(11) 65(35)
Alpha+(-) SHA 17(22) 51(82)
Alpha+(2012, Alpha) BJS 27(30) 37(54)

Alpha+(-) SYD 41(33) 24(20)

* LON(H®), DXB(FHEo]), PAR(EHE]), HKG(Z-F), BKK(ES), SEL(A1), AMS(AAE| 2R, FRAZHIFEE), IST(O]AEHE), NYC

(), BsH|0]7), SHACGESID), SYDAIEY), TYX(ES).
+ A f2H o2, A AP NYC(HE), LAX(ZA
A2, MIA(Rolofju]) 5 A4=S] FE EA|(gateway
dyEE FHOE 2FE wet FAA 7150 W
gk A HlFo] AiHoR WA Yt &, =A%
T HEZE 8k 8 BA 152 7 E= o
o ZF A APRe] 2 A 2fo]= QI GaWC EA|
5ol vlsl 54 HYo) g HEEIF okl & 4
ik

H 5= 2018 GaWC Alpha++&} Alpha+ T159] Z3}
= 107] E=A]9] 2010~2018 GawC 18 U A
A W o1& AABIAL Utk Bls(Hlo])7F Alpha
ol|A] Alpha+Z A7} A7 S Al2Jshd, o] F
A9 50l 2FE TASS I YA wE glol A&
=lo] $ith ghd 2018'd A 71& A 10
7N EAOE GawCe] NYC, TYO, SHA, BJS, SYDZ thAl
A BRK(E), SEL(AL), AMS(ZAHIER, FRAGZ
FAFZE), IST(O]AERS) 0] Z3=GIT) o] 5 2014
WRE NYCO| T34 FHE dolA 1091 W X
ISTE A28y, & 717t 449 1070 =A] 152] /g0
Loz} glodeh ohek 109 @ W £5 - ofAlo} A9
EAE(DXB:5 —29], BKK:9—6%], SEL:10—7%))9]
e THEIE 7Y EARS(PAR2 7 39|, FRA:399,
AMS:7 —89)) 9] FHE U GawCel A gF
HESZY 249 ®A| T2 2010~2018 Aol &

g glo] FAIEle] gtom, A fFAMIE Bla A

SFal 3171
I 3=

-126 -

UEhdeh oS4 FEA

d gol &3] AdstaL
© ASAY BAIEE THSE VIS AAEA =9
|5

%l

=2
A A5 AZREY v, {9, 42 35 2SS T
T T SHNA 9] A7} o] F )R]l Qlrk= Heofl
Al Zpol7} EAgict,

19 18 GaWC AAEA] 15| 2242 F11 20104
(@)@} 2018(b) Alpha++~Gamma-o]] E3He EAE9]
A2y Bis 77 BAY] AT FaA FRGE 2
7D 9 8 AR A 19eE A o)l F)at
A AIAISHIL Qlet S 20109 47) EAJO A 2018
dolli= 3M5 - 3k - S A9 S48 197] =47
Z7HE di, u]=H 3370 —207H), F=H—77H) B 7]
& ANFEL 2 A2sAY HE glo] fA=L 9l
ATt GaWC ZEAES 4= 8 RS9 HIlkE
Al EH 2010 1777] A10)A 2018 o= 3017) =
A387 A F7F 1470 A Ao R A 47
70% ol F7FltE e LEE FA e AES A
F997), Bgo} - BEoK72), F540), B)25) 5 ¢
o8 dgo] AFEo] ek ARAoRE AfHe
Alpha(27)8} Alpha-(37), &Hot - 550] Alpha+(19)
2} Alpha(33), $%5-9] Alpha+(17)€} Beta+(10), 1|9
Alpha++(8), Alpha(9) =A] AEFS FA07 TUE &
Aol aA F7lslslty. B3 4599 Alpha++Q] LON
3} Alpha+8] PAR® 217} 25, 51, 550} Fofl 914
3} Alpha+~Gamma- FAISS AZsk= 8709 28 W«

o
=1

Al
=

=232



ot ZHYS UIEXAL GawC MAZAl 2F AA 2 A

T ERA

S o™

=S

Annual Total Seats(supplied)
Max
@25 million seats

GaWC World City Group /
@ Alpha++ @ Beta+ @ Gamma+ ‘% .
@ alpha+ @ Beta Gamma
@ Alpha @ Beta- Gamma-
Alpha-

] . .
. [s]
. . »
-
g .

o
Annual Total Seats(supplied) *
TMBK

@—25 million seats 4

GaWC World City Group

@ Alpha++ @ Beta+ Gamma+
@ Alpha+ @ Beta Gamma
D alpha @ Beta- Gamma-

Alpha-

(b)

a3 1. 20104(a)2}t 2018 (b) GaWC Alpha++~Gamma— EA| £
T BFY FRAE D) W Fe MO 00w A ol 3 2
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Available Seats{Million)

Available Seats{Million)

20 . * . 20 r :
P i ol B SRS % I RS
Alpha+ Alpha- Beta Gamma# Gamma Alpha+ Alpha Beta Gamma# Gamma-
Alpha++ Alpha Beta+ Beta Gamma Alpha++ Alpha Beta+ Beta- Gamma
(@) (b)
a3 2. 2010H(a)dt 2018H(b) GaWC Alphat++~Gamma— 15Y ZAHElE 324 21

=0 F7HE QL) o= GawCe] A9 EAIEY) o
of, AfEE g ;510:194 249 (second-tier) EAIS

FAORE, TP S5 - ofXok= HY Y 8 =X
o =0z 2y cg_@xao] O3] FAtEo] gee
AAFgE,

a3 2% 20108()7} 2018W(b) GaWC Alpha++~
Gamma- L5 2&5H BASY FAES 354 22
20|52 vt Q-9 A7 (Box-and-Whisker) ZF0& A
Al Ao}, Mukdod A 15 ol WA}
= AlFo] ool whet §A| RokA|= ko] vrelsk
th. 2010\ thH] 2018\ 0]l = Alpha++~Alpha 15 A
O I e g FA7E YelsteH, st
9] oA oAk (outlien) 7} Solytet ' o) g
AAFO] Fasat ko] Wt Gawce] 27 ZAke] w9k
A EA] O2S A og TE|1 F1) a8 98
EXEE T IAE 55 57 olFolA L
= Yujglt}. olfE AAFFAEY t=3 4
20004t S04 A AA AR T3 AAo)
SR Y AF9] EA o7 ZEro)
= dA]El= HoltHO'Connor and Fuellhart, 2015).

mlo Mo

LA
[¢)

=21 311
T\ = oHd

o
= %/\1

]

o o

o > flo oo

=0 =
EET/I\:}

i
i

= 51 ASRIR

= O

2. THES HIE

ey

I'2

QA] Al BgHEO] F2 AL 719

o eux YEIY} FAFEF WEYIAE T
o EAEO HE ol AT FEAI AolHEe]
AL ofo]] wt £ Aol 5 ZFE olgsto]
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AR 35 P GaWe AAEA] 7 AA 7 A
WS ASA SR vestarat s tiMatsumoto er al,
2016). 8 2L A Aol - Al - Al

24 2313 BlE0] GaWCe] ZA| AlF FRERE &
S5 vzys 948487 5578 Al Hn](Alpha++~
Alpha-) 2 g8kt
62 2018 GaWC Alpha++~Gamma- “150]| 3§}
H 2117 TA] 2F FAE YEYAE 53 A
Fell mAlE 881 Totstr] QIgt 47l - P9
OLs 39 &4 AiE AAstaL qiet. Azje} gke.
2 FYE 7E Y By )& RP7F0.114E 7P
wokon], 2], 915, GDP, H|ZUA 174, 18l 55
7 GaWC Alpha++~Alpha- =A] ju|2 1A% 23 49]
R*= 043302 Z718kgich 23 1~4oﬂ iﬂﬂ 74?4,
°1?L 1915 GDP, H|ZUA AZA W= SAA
22 {om(p <0.01)3HA UEeH, E?ﬂ 4°ﬂ iﬁ‘ﬁ
Hu] Ha= p > 0.12] 57l Alpha =A|(MIL, MEX, BRU,
ZRH, WAW)2} 67)] Alpha- T=A|(STO, DEL, VIE, BOG,
WAS, RUH)E AQ|%t 447 =A7F -F-omlalA] ==
HES 2). 2y 149 A WeE2 L5 VIF7}
4 ko] Zhe Hola 9le] thgg-AlA)(multicolinearity)
O] ZAL gl Ao wekect E3 BE By 0
9] A7) “he B7F8K= Durbin-Watson 37 #10] 1.5~2
ALl & Fs A UERT) webA R®, AIC, BIC7} 474
1y F 7P et BY 45 2F LY oR HEsto]
A& st
¥ 49] 319 B4 ZAukg AT EH -Hinpp,), 1%
2 GDP(Ing,g;), ¥1Z2Y2 AAA(Inbd)S TE5H 0=



2 ZE2 0|88 XS UWEYAL} GawC MA=Al EF XA 7+ Aty M
¥ 6, 474 =2 2§ 0OLS 3|7 241 Z1H2018W 21174 GaWC TA| 7t ZH|EH2 ZZA)
e 231 2y 2 2y 3 2y 4
A4 B3} AL A #23} A A4 B3} AP A B3} A
Ina 6,874 - 2,871 - 7. 114 - 10,106 -
Ind,, 0,306+ -0,254 0,353 0,293 0,431+ -0.358 0,527+ 0,437
Inp;p; 0,257+ 0.365 0316 0.449 0,172+ 0.244 0112 0.159
Ing,g; - - 0,132 0.228 0051+ 0.088 0038+ 0.066
Inbb, - - - - 0.692+ 0.457 0,517 0.341
/\1
ASS
N 3676
AIC 11030 10830 10130 9500
BIC 11050 10860 10160 9872
F(p) 236,9(.000"*) 234.3(.0007) 408,2(.000*) 46.88(.000%*)
DW 1.632 1,59 1.628 1.758
R2 0.114 0.161 0.308 0.433
1) *p<0.1, *p <0.05, **p <0.01.
2) 47} B E-WSESY VIFe BE 4 o3} ghS 71
3) 23 4o Z3HE 557 on] AeES RE AL
FrejmfRt ko] Algs ghol EEE o] A It wAIRE ¥ tju] Algo] HigE o] 7 LAl SAA S5 44
w Pl A9 FFE v Qe AR SIES] < S Ao|th GaWC Alpha++&} Alpha+ T180])
o} 53] Bl2y A g UR| 27l AT Heel] v 23 LON, DXB, SIN, PAR, HKG= %A 35 =
o 1 ggFeo] Aidor A%t Ao m Yyt o= Hol A= I 22907F fAEL QUic) ¥FA, Alpha®t

Matsumoto et a/.(2016)2] EoA|o} EA] AHY| A=
S Asfolv], BT TAPIARL /195
2H2 FHo] Q14 GDPEL} 7} TA|S] 57| BR/E
50k ARAR 8log ZRgaar gl7] wiEel A
oF gtk Agl(ind)E 52 A ol =&
o, o= =A| ZF AR aa Pl Az ant
(distance decay effect)7} A5} S-S Ju|gic}
3% 38 1 4o] E3HE 5570 o] Agee] BaVE
e AL QIeHYS: 233} Al X5 A1 354
730, 39 B AT} fojujsitia wEE 471 A
tiu] ¥4 = 3871 Hn|7) oFo] Al g 7o, o]
£ ©] 387 =Alt AAH FAAEY A A, &
T, 121% GDP 20| fARE The =A] 52 A48t
© eAlEl s Y= 3 BE] UERal a3
oufgit), & Byof 23R 2 FFE
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Alpha-of] 453} BKK, FRA, AMS, SEL 52 GaWC Z|4+9]
JFT FABAY O 2 3 $E Hekar glo] =
Aol B3t =AIERE FR1E Sl

R, 29 Alg 7S 2= 67 Alpha- E=A|(STI,
YMQ, LUX, PRG, BUD, SZX)'V9} (A% A AL
FARE 2708 2= o2 A Aol visl AR 3

e R

=
[<)

o] AjHoR AUER o]Fo|A|1L J5& UEhd:
g S0l vl Al gho] 7P E2 LIXEAFED =

20184 7|& 1919 GDP= oF 117 B(USD)Z A{-H
291ol /IFIBkAL QLo Bsol ) A EU %
277 ST} & 24915 7155} tHEurostat, 2021), 447Y
EAS] Blu] Aot SAIFT FFA FE 7
o] AR =0.66)7F EAEFL 3lloH, ol
tu] A7t 7 BA19) sA4ES S o1 RHgst
g A,

S =E=]

L 0

1 3T
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% 0.25
= DXB
- 0.2
o
:é LON
] KK .
& o015 ¢
E FRA
E AMS e , gIN
s NYC ® Alpha++
a 04 — - PAR
IST HKG Faise:
SYD SEL Alpha
L ®  SHA
0.05 # TYO ® Alpha-
. ®
°® < sig>0.1
[ 2 ° .V\ g
; BJS
00— X
-1 0 1 2 3 4 5 6 7 8
. .
L Z(Available seats of city)
08 |*®
® LUX
-0.1
a7 3. 5570 Ciol A BR(XE: FWEB BN 22 Y& ool A4
3. 221 23 A% s Ty z2 ko) ol AP AIHo] $8E 2 % 5

EA 2 S A 3 G GaWC AAEA] £

AA 2 Ao AAE W3t FolE Awl7] $13] 2010,
2012, 2016, 2018¥10] GaWC A|AEA] E5 A A|(Alphat++~
Gamma-) S 7|§FO & F8] B (Y 4)2 o83t 3|7
AL FYsHA AAlstGit) A=l 3 24 ﬁ# R
= 0.42~0.4308 YAsHA FAI =, Az, <
1919 GDP, H|ZUA AA4 He= iR SAZ R
Folul(p<0.00)8kA UERth2010d 1919 GDP=
p>0.12 AL, 28|31 557 EA] Hu] F 2010dofl=
4178, 201207 20160l ZH2F 4278 Hn|7h §-4jm|
(p <0.DFATHESF Z=), Egt T34 (VIF 5 1]
Th3} @2} 2F7] AARHDurbin-Watson 1,5~2) 24| %F
kA YEbg.

% 49 (= 23 40 23 A WY 223
Alg= 7k W3 F0lE 20109 71208 YeRRL gk
(570 =A] B AlQ)). A2 A= 20109 thH] 719
H37E A YA oot = A13s 3 el A
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t} elgte} 1919 GDP= ZFZ) 201033} 2012 thjH]
2018\ £33} Al Fho] 16%6¢} 14% F71sH3i). wiA|
gho g v RUA AZAA A4 2010~2018E Afo] ¢k
40% F7¥oto] GawC AIAEA] w7 AALE FA|F:

Tu FF A TAE ASH R A g2
Art

a9 49 b)~(d= 4 717 F 358z §9n|
SHA veRd 337 =A] Hu] 23} Al AA|E #Et
£ 2018\ GaWC =A] ZFH=E Fasto] AAIskaL 9l
t} Alpha++2} Alpha+o]] €31 107]] =A] & SHAS} DXB
= 247} Tju| A=zt 20109 thH] 20180l 8%} 18%
27131 9, LON(35%0), BIS(46%), SYD(40%), PAR(-436)
T WA BAISE ANEERl 3 A7 Ut ®
31 137] Alpha TEA] & KUL(19%), IST(74%), BKK(4%),
21231 107} Alpha- A 5 SFOBY0) S Al2IRE e A]
EAIEE 84 712 B3 AlgTt A4 A0
2 ZRI=qh

B4 717} % GaWC Alpha++~Alpha- £A] T1] A4

3
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o

[e X A= o
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Basic Variables

Size of standardized coefficient relative to 2010

——km
i . ——DOp
! —o—GDP
Business
0.8
0
2010 2012 2016 2018
Year
= S A
(a) 3&! E% 7|E ﬁ—r
Alpha Cities
o 25
=
=3
= o CHI
2
v 2 —0=SA0
=
L] —o—FRA
®
= LAX
$1s
S —o—MAD
3 —
3 — —~——
o1 e ——SEL
< >
E V e —MIA
. 4 \ - PE
2 S
g9 =B UE
%
s —.—iST
&
(7 3 —.—BKK
2010 2012 2016 2018 =&—MEL

Year

(c) Alpha =A| 2E(137 Cfof)

Alpha++, Alpha+ Cities

~

==|ON
——NY(

= HKG

BIS

——SIN

- SHA
-5V D)

- PAR

- DXB

Size of standardized coefficient relative to 2010

- TYO

2010 2012 2016 2018

Year
(b) Alpha++, Alpha+ EA| 22(1074 C0])

Alpha- Cities

—— AMS
—e—5f0
15 —e—STI
INB
—e—8CN
—8—LUX
g MINL
.. —.—MUC
~8—ROM

—e—HOU

Size of standardized coefficient relative to 2010

2010 2012 2016 2018

Year

(d) Alpha— =A| 2Z(107 Cfof)

O3 4 24 7E2| AIAIE Hat

A AA =AY
87} et 2010~
& A%+t FE(CAGR)
5208 7\=sio] ohg: WA Agelech olele 27}
A ©n| A7t frelnlsHA == 337 EAllA
T GARBHA R, 20104 ] 2018W ZF EA] 1
T AR T et S7HS Alpha++ oF 23%,
Alpha+ 43%, Alpha 50%, Alpha- 39%%2 UERGFTH 1Y 5
). & GaWC 8 EAES 3540z A 3+
T S7F 7AeRS Holal Qltk= Aolek o]t = AR}
A v=sE ARl whet F8 =AIS0] 7]E] A
HE BRI A B 917 AR P
7Fs7de] EAsk, o]Zlo] A tiu| AlEe] vk
Q1 72 2A1E B9 wrelElo] gk weE) v
Matsumoto er al.(2016)2] FoFAJo} XY oFtof| A=
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2000~2012 521 107} Alpha+~Alpha- A E2] tiy]
A7t AREA Q1 S7F Z3gko] ekl lokar Bl
ol2|gt g A1 Hgto] A A A - ARHA A
AY ztoo Al vlZE ARJIA, Ei= AT 55 4t
of w2 2000 et R == 2010 FARFEAPE O
APEA] EAQIA] sy flsiAle & & o 47

ol AAU A =7t A7) HQasio)

V. 248 4
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A

AFoAE A A 28 A 7 BT B
Gawce] AAEA 557 A 7 iy B
Fof YT EYAE 7RY AAEA YEYY
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33 5. GaWC Alpha++~Alpha— 337§ =A|Q] 2010 CHH| ZHEHE Z2A HE Z0|
7H EA HEEQA A E st T8 EAIES & dalgict. vAEte 2 e, o, 78 5 Gawe 4t
A B EXTL AA| W35} o) = v mEAlskg] 9] TAE 9] AT x| T THUE LAS0] 2|47 o
t}. Yo7} Matsumoto et al(2016)2] 8 BES o]& Z7)81= 718, Aivagii g oo A TAS
sto] TA] ZF ARG I3 Gl vk A - A - < FAeR, I8l F5 - ofxfo} A9 Ao
A2 aQlse] G Gawe £ FA5S FF S WS A AvEge) 5*1% AplolA A 571
9 A ettt gro] FRI=| ik

WA £ 23704 EYA AR s 8 o 58 mPg o83t sl) B4 B3 Gawe
A 59 X FolE A% 23t AT HEHIE MAEA] 57 AAREE E2d v2YA 42430 =
Fol A AAZAAATE GaWe AAEA] B A4 Al ezt SAGE 3g S Ak ol fast 2
9} FREE= AolHES eIk F HEYA AR AYE ERISHA HIZYA AAAC R oiHE 22
£ Mok 8 EAEY d9E Exs Ao R TIRPPARA R A 71 QoA XL EA] ZF 4] o
FABIARE, AT A9 =4 DR A E 8 FEehe AU e IR T Y
=AY 7 FAA AR F2A Aol Qlel Gawe o] AT Mol w2} Tl 71ua) A3 Qlgick E

TA| el vis) B4 dY, 53] AaHel 22t HeE
wlo] 9loit}. ESL F Al R 24 107] w9 A
S/30] BlaLA BliEglo] A& o] gtk HolA 3%
ol EAEHAIT, A Ao A G5 %S
A| &3l Futo] W= o =

331, A2, oligkEe] 37
vl 217} sel, ZgaFee, e, ras 2
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ok A HulEe] Al 574 A3, Alpha++8} Alpha+ 71
29] [ON, DXB, SIN, PAR, HKG= ZR|GFZA| o)A <]
a0 9 Be dAEY 3w AT RAE A%
O, Alpha®} Alpha-of| €33+ BKK, FRA, AMS, KUL, SEL
& EAEY FABHAY E 22
Su ZEEge] UEar gl Aoz SRl st




A7t Al=E et qiek AA, B9 AIZE
RS WY SATE UEHTL} GaWC AA=A] 57+
AAE Aok 8 ZAES B Wels AvE 2
K7} Q). ol HIEYA Aol whe} X HEo] 2
Al BAYsh= A1} A7]o] Zpol7t EAfstr] wjiZo|ch
dlE 5o 201093} 2018 Alo| GaWC Alpha++~
Gamm- EA] ZLF W ofAJo} - BjTEeF X TA| H]F-
oF 8% F71et BHH, o X9 FAgkE F54]
EAIEY HFole 2 HE7) GIGTHE 4 o)), w3
A A718EA%0], 20006 e} 2010 AT Ato] =g}
TARNA 8 BAIEY F5 99 AFY 2 =
Alell thigt A R 714 B oA 9] W3} S0l thgt
A= olFo|Aof gt} EA), BAIE EAAE thekst
[a50] Al wet &2 AtolA] FE3 AT
YEHAS} GawC o]9o QY wlEvK(internet
backbone network), SNS(Social Network Site), =4|| ©]

%5 % o ol 2514 Y=Ll ARlS o) 3t

| UN A AT HolEs 7 Bate] A4 A
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o
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od 12 op L
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of digt 37b4el Q7 Basich vierow A
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J HRAe SBh7)s Weke mats Hah ol
7hol] whet Szt SAA AP HlFelE B 2
ol ne} SARRE Y= S FUHA A v
Zo uh- 28w} 827 FH 1] FR A
Eo] Pl AljHo® vl B7bE s Ale] et
3 A 7 AR PURE g H o o2o)d
TRsHE EAfee, Bt 42 7F 227 245 o)
0] o|efe W 2SS FH] 91 vigro] Ba
S}, & AT AUA Holel2 o] 83)el FAFE
E9jzeh 2 T 719 WEYT 2
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HESIA2 GawC MAIEA] HA 2h Sl
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2009~2019 OAG(Official Airline Guide) & A
A FFH 2A1F vlolE Y F54 78 AR; A4k
T 717 SRE(71.8%), 55(6.3%), oFZ2|7H4.1%),
ot E7H2,1%) 2 7153H5=.
Matsumoto(2004, 2007)2] 53 &2 21+, GDP,
A, 559 =A Hu] BSEE 24E.
GaWCe] A|AZ=A|1So| E&= Nicosia(2010~
2018), Utrecht(Gamma—, 2012), Laussane(Gamma,
2016)= Fgo] A= A gAY FFH 2AE
tlo]El7} ERjSHR] gdobAl, 221l Taichung(Gamma-—,
2016)2 tigt glojo]e} gaFHo] FEH 2
A A A= US.
GaWCel Z3Hel EA| F UN Z=AJH QI A&
S| R] ok X Al E(Luxembourg, Nicosia,
Mauritius, George Town, Ljubljana)& UN =7}
T ARE TNk 71} ol A 2 T I
(1, 0.33, 1, 1, 0.14)& 71522 A1g3e] =AH
QT FHFYL. Ee Penang®] AT ool
Kot AT ARE AHEAAS.
World Bank®] 191} GDP At&of E3HER] ke
et IMF(International Monetary Fund)2] A}
BE AESE
7) A TR AE 2 A BA FE2 0AG A AA
g AAE BT AR([2010E(1, 2197 3,
oF 30,89 4)), 2018'A(1,2167 ¥}, oF 46.2% 4)]
£ 83192,
T8 ZAEY d9d 2 vl g AF 4t
Z(IQV, Index of Qualitative Variation)+= GaWC2}
TAET 42k 0,94} 0,892 YEGoH, o=
GaWC =AIE9] A 7t B2rt A1 A9 =4
Sof Blsl Aoz FAE ks AL 9v|
sto] EEo] wgtm X3t
2012 A8 BJS= Alpha+ JFo] e W,
CHI= 20109 Alpha+9)|A] 2012 X €= AlphaZ
AZo] sttsta.
10) Alpha++ 152 270 ZA(RY, F&)Rte = 14
Holl T} $127(Whisker) 7} =25 X QISEE.
11) Z—ZFe 2018W GaWC 2117 TAJQ] ZAST =
B4 FlNes HEIne.
12) 5571 =A] Him| W AR

3)

4)

5)

8)

5 2=



13) STI: & Abglotal, YMQ: Nyt EE&E,
LUX: 2HX =23 PRG: A2 Zzals}, BUD: &7}
g R AE s7X: S 4A

AE|Q] =78, 39(1), 129-143.
HRg3), 2020, “Th5- 2 AR Y= HlmEA) 5

T H 4 PFAHERTE FHOE FA|=
3], 20(3), 57-71.

Hkg5) 420 2020, “F2LE 19 (COVID-19) 9] =714

Ao} AlA| s IEQ=L2] Hat 7F Auide] thgt
AEA A5 B3 A, 73, 138-166.
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