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Abstract

Purpose - Since 2008, A.T. Kearney has published a Global Cities Index (GCl), which has been evaluated in five areas
and 27 detailed evaluation indicators, in 60 major cities in 40 countries. In this study, we selected various indicators
necessary for the construction of global competitiveness index of local governments in Korea based on the evaluation
system of A.T. Kearney. Through the process of indicator selection, normalization, and aggregation using various weights
the global competitiveness index of 16 local governments were calculated, compared and analyzed.

Research, design, data and methodology - The study selected 13 indicators of 16 local governments to construct the
global competitiveness index. In normalization of transforming individual indicators the parametric method of z-score
standardization and nonparametric method which is free from the distribution types are used. Nonparametric methods used
in this study include rescale with respect to the maximum value, range standardization, and inter-decile range
standardization. In aggregation the global competitiveness index was calculated using weights derived from Analytic
Hierarchy Process(AHP), Principal Component Analysis(PCA) and Unobserved Components Model(UCM).

Results - The rankings of global competitiveness index using various combinations of normalization method and
weight-determination method were calculated and compared. The correlation between the ranks was statistically significant,
which implies that all measurement methods are meaningful and useful. It was also found that the method of
standardization does not affect the ranking of the composite index while the method of determining the weights affects the
ranking of the composite index. Although both the PCA and UCM methods have their advantages and disadvantages in
determining weights and making composite index, it is judged that individual indicators can be selected by PCA and then
the composite index are developed by UCM in terms of the usefulness of the study.

Conclusions - The method for aggregating indicators used in this study is designed to calculate the level, ranking, and
confidence interval of a global competitive index. Therefore, it enables us to overcome the limitations of simply calculating
the level an ranking of a composite index by arbitrary weight. This method is expected to be very useful in other areas
of study.
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<Table 1> Evaluation system : Sector and Indicator

Sector Indicator
1.Ratio of foreign students(0.215){0.039}
re:zrli:zs 2.Ratio of college graduates(0.331){0.06}
(0.182) 3.Number of foreigners(0.229){0.042}
4. Ratio of International school(0.225){0.041}
5.Ratio of producer service Industry
Economy (0.453){0.1}
‘Industry 6.Ratio of foreign investment(0.299){0.066}
(0.221) 7.Number of international meetings
(0.248){0.055}
Information 8.Rate of computer retention(0.46){0.108}
e’((gga?})’e 9.Rate of internet utilization(0.54){0.126}

10.Percentage of foreign tourists(0.356){0.07}
11.Number of cultural infrastructure

Culture-Tour

(0199) (0.644){0.126}

Politics- 12.Number of researchers(0.427){0.072}
Administration 13.Number of international exchange cities

(0.168) (0.573){0.096}
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<Figure 1> Composite Index(Cl) of Local Governments(IMD)
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<Figure 2> Composite Index(Cl) of Jeju(IMD)

4.2. WB HfAl
<Table 2>= 2016 7|& STX|E Zd ZAI(WB HANE
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<Table 2:> Composite Index of Local Governments(WB)
Name Cl Rz Name Cl e
nk nk

SeoulSU) 1.743
Busan(BS) 0.296
Daegu(DG) -0.116
Incheon(IC) 1.327

Gwangju(GJ) | -0.202
Daejeon(DJ) 0.151
Ulsan(US) 0.101
Gyeonggi(GG) | 0.445

Gangwon(GW) -1.004 | 14
Chungbuk(CB) -0.857 | 13
Chungnam(CN) -0.672 | 12
Jeonbuk(JB) -0.638 | 11
Jeonnam(JN) -1.083 | 16
Gyeongbuk(GB) -0.603 | 10
Gyeongnam(GN) | -1.046 | 15
Jeju(JJ) 2.157 1
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<Figure 3:> Composite Index and 90% Confidence Interval
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<Table 3> Rankings and its difference

Overall Rankin
Name | \\yp |22 AHP z1_PCAz4_ PCA| waB | Difference
(Max-Min)
Seoul 2 2 2 2 2 0
Busan 6 5 1
Daegu 10 9 9 9 8 2
Incheon 5 6 3 3 3 3
Gwangju 8 8 8 8 9 1
Daejeon 4 3 6 5 6 3
Ulsan 7 7 7 7 7 0
Gyeonggi 3 4 4 4 4 1
Gangwon 12 15 12 15 14 3
Chungbuk 13 12 13 11 13 2
Chungnam 9 10 10 10 12 3
Jeonbuk 15 14 15 13 11 4
Jeonnam 16 16 16 16 16 0
Gyeongbuk 14 13 11 12 10 4
Gyeongnam| 11 11 14 14 15 4
Jeju 1 1 1 1 1 0
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<Table 4> Kendall's tau(t) statistic and its probability
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<Table 5> Rankings and its difference based on WB

Overall Ranking(WB)
Name Difference
2014 2015 2016 (Max-Min)
Seoul 2 2 2 0
Busan 4 4 5 1
Daegu ] 7 8 3
Incheon 3 3 3 0
Gwangju 8 6 9 3
Daejeon 7 8 6 2
Ulsan 9 5 7 4
Gyeonggi 6 9 4 5
Gangwon 14 16 14 2
Chungbuk 15 13 13 2
Chungnam 13 14 12 2
Jeonbuk 10 10 11 1
Jeonnam 16 15 16 1
Gyeongbuk 12 12 10 2
Gyeongnam 11 11 15 4
Jeju 1 1 1 0
5 28
S 2ojo O3t SYHQ Hug XI F= SUXEES
Adst| fIsiM= og] B#20M S2F YBEE A= XHS
g Jhstt o Bio| wEslo 0|52 AFHoRM HE 14
NEel 1§ TeS et M 382 Al1ds =AY



28

& QAOofof piCh M2t FEX|#E MEstL, =2X|

2R 74 XEZ Hox| et £ TEAEE

= X7t 01 =25}t

= = e

EX|EE X|E MF(selection of indicators),

(normalization), Zglsl(aggregation)O| CHAIE A ZEHME
=
=
s

0x ™
2k oh

=
Ly

- 0

H e rotrjr rjr fot

O Xz 848 Al BH 7|E dF0M 2R XBE £E5
20| HHEE SIX|2 22 X|®S0| SYX|E AP0l X
A F7MHez dMEE A OfR SRt 0| flof =2
TOlAME PCAE 0|83t0] SoX|® 20| Heph SEX
=2 YA

X®7h 8= SFE7F oI X ESS
P8I W20 2aHol St H2aH

tT

m
7
o

X
%

on

o O
=l

ke
% IE
ny ot

OF
e
d
ofo o rir

0%
rE
njo
o
oo
ot
2
Hl
MM
ot
St
39
fa]
M
oo
lo 4
+ I
0Z N Mo
[E of
>+
=0

fjo
o

30 02 N 09 mot
o>

L7 o of

FH
M
ot
ol
IE
=1}
N
o
>t
M
o2}
ol
IE
Io
_l'_|_

i)
_('J_I-
B

Qt

o
(@)

o
i
Rl
e
i

bal
ik
=
i
0
i
=
El
o
L
iy
=

202

sale Saix|Eel 9| ¥Ee FAl 9L
40| FS F= 2OE LIEWL UCMOZ 7
I 2D BUX|ES Sh-H|mofoict,

2 Q7L J|E SAIT0| AFBEUE RN NESS X
A Q1R0| AFE 4 U=t St 2RO H7IE & 9
Mg nefslo] EAIGTL BotiR0| A8Els KES
Noz Axpy 70| MEHoZW STl vE I=
Xt steict.

2 ool HAISHs BEAE A2 xolxMel JEHof
ol Ehd| BUK|EO| £LIBHS HM| FE wAlo| S
S=617| 9f5t0f 23 I GO|E0| 2AH3H FHEKIo| e
SRES| 4F, 29| X MK HABO 2N S
o2 Maist £9/8|m7t FHsSITHs HolA oloj7t Stk

or Mo
f1 o rlr

t

0 o

>

14 Al PCAZ 0|83t0] 53
XES MHYSLD, Ol X|ES
Pets e HoRtn Qs
RIS, NSRS S E
| oz J|cyEich

=3

e

(K%

-4

i X
=

Ob¥

i

e

= W
>|

0
1l
I 4

o
40 0 opy

o
Hl ™ O ox
o ot e

oF
o
O

=2

i VE |
bl
0>

(@)
<
T |0

Raliic)
ne |

0
4o ok
Ll

ox ¥ C H
rH

I

2

2

ol 0% I rir
ot

=

it 19

ol

1l

References

Jeju Free International City Development Center (2018). A
Study on the status of Jeju Free International Cily.

Johanston, J. (1984). Econometric Methods@3rd. ed). New
York, NY: McGRAW-HILL Book Co.

Kang, G. C, & Kim, M. J. (2014). A Constructing the
Composite Index using Unobserved Component
Model and its Application. Journal of the Korea
Academia-Industrial ~ cooperation  Sociely, 15(1),
220-227.

Kang, G. C., & Lee K. J. (2011), A Study on Developing
Jeju Regional Coincident Economic Indicator. The
Korean-Japanese. Journal of Economics  and
Management Studies, 50, 129-152.

Kaufmann, D., Kraay, A., & Zoido-Lobaton, P. (1999).
Aggregating Governance Indicators, World Bank
Policy Research Department Working Paper No.
2195.

Rhee, H. J. (2005). A Study on the Evaluation of IMD and
WEF World Competitiveness Indexes by the Principal
Component Analysis. Journal of International Area
Studlies, 9(2), 330-345.

Quantitative Micro Software (2009). EViews 7 User's Guide
I Retrieved May 22, 2018, from
http://schwert.ssb.rochester.edu/a425/ev71.pdf



