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Abstract

This study aims to explore the comparison of the regional competitiveness of the
nations targeted by New Southbound Policy, as well as the key indicators that influence
regional competitiveness. Through comparative analysis between each other, we will
further select countries and regions that are most suitable for investment and exchange.
In view of this, this study uses the Grey relational analysis method and to analyzes the
key indicators of regional competitiveness from 2008 to 2016, and explore the relation
between the regional competitiveness and the various indicators, The data sources are
from the World Bank, and the World Trade Organization.

The results of the study show that the top three countries with the best regional
competitiveness among the New Southbound Policy countries from 2008 to 2016 are
“Singapore”, “India”, and “Australia”; the top three factors that affect regional
competitiveness are the “labor force”, “The output of high technology products” and “the
number of patents”. Based on the first-level indicators. The two most important indicators
are “Human resources” and “trade”. On the other hand, The order of regional
competitiveness in regional division of New Southbound Policy countries is ranked as
“ASEAN, “South Asia” and “New Zealand and Australia”. the results of the study can be
used as a basis for risk analysis and policy formulation of the government and relevant
units in the future, and help fill up the quantification gap in the literature.

Key words : New Southbound Policy, Regional competitiveness, Grey relational

analysis method
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tea ko BAE A % R Bk R 5 A% 25 (choke points ) » 37 42 3 ) [ 64 Bp & & 25
S A 448 BT HFAE 0 AR ZE 16158 THEA EEHKADY
23% > H GDP 4313 2.6 K EL AT ROLTERN - MW TREHENE
Pk TERAR > A TFREFEREFL RSN 4% ok 1-1 > BEERE
R BHEHEREEE BRERRG T CEHRADHKRRZLERG 2
ARBE - A FHREEGEFELE > BBRAR 00 BFHAE > MBE AT 2900

BA GDP A 15 ki AGIREHFREENEE  "Hb o Bmeg g~

TR [ BCRIMES R AECRE 2R
https://www.newsouthboundpolicy.tw/PageDetail.aspx?id=ea9f618e-037a-4aad-bbad-
OcfeeQae7ca4&pageType=SouthPolicy (RIEHHY : K 1074E3 H28 H ) -
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AR 4.9 3.8 5.1 4.0 4.4 59 45 40 -1.0 05
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#HrEEF | 60 35 80 84 91 34 49 48 43 3.1
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MAAE | 26 17 23 27 36 21 28 24 25 23
a®mE | 04 04 20 19 25 56 28 31 40 3.0
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ot @ IRHLF 7 0948 B SRR » A P IR R R RPT X R B IR 0 2 B AT m &l

f o
2.1 s R AT

e AT ARBAME ERZWIRHE  CHEERANEDENE
RABAEEREHRN A E T AL B OBRRRET  KF Koo R
BT EURAEE > BRRAELE T HR - RAELLN 2016 F8 A 16 BEE
THME GBS e o AERTRB T HAAH AR RMAE  HELES &

Bt E o bR R BB BUR T @) o
2.1.1 ¥ RégA

REH®EBRAN 1993 & Eme @B RmPiRE BaZFEdE
P BBk B R o R KX EEARAE  HERRF 11 ARE T hik
R AN B H RS TEL T THREAE P FREREERR
BAREE PR FEAEE - My - A~ XRETH 0 R BURIERE)

1996 /& @ AR B REHEESMHEE " R 88 E 5 & (ASEAN Free Trade
Area) @RI REER TFMATRS " H R G EREAMEL T T/EH
A BIHRARFE > MIEEE - me) ~ AR BN RaBE SR - MR IIEH
R 1999 FIREE W% BT Rifhw = e I KRB B RIE K TAFHAEE 2002

FoUMERRHNRAEEZHE N - HBRA 1993 £ 2003 FTHRA
12



BEABFREGEHRGE S HGUUITEEET A E 4

2002 4 > BB AAERE 5 a8 (World Trade Organization ) * FRK R BUR £
B @ BUR 0 AR BUREAE BILRBEH N R BHENHRE  THEEHIE RS
TRERAFEAEEHWHE -

2008 FHMRY C HERABMAELEL  BAR "TdHEBK, AL HE TR
#h 10+3+1, Bk (BPRW 10 B ~ FPEKME - ¥ - BABWERR ) A A
THAREZEERSBHENHESN -

20159 A 228 BHEREEERQRAS £EEMM  sHRKRILEE

e B TR RER 0 BILEEER B E - MG (6 b

i3

REHE B8 e ) 2 2016 4 5 A 20 B > RALBANHBA A RIS » &4
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fl e m¥TdmB R EENRAE  BRTRAORH 0B > R4 TwmE6E (F
ek s Fhedk o RUAE CHEMF - R RAR& A2 H > 3t 1818
Bz
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38 ( World Economic Forum, WEF ) A7 1 € 89 2 K5t 5 /1 45 4% ( Global Competitiveness
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T & E 0 BB B R P R E B4 (EU’s Sixth Periodic Report on the Regions )
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* Reindl, Andreas, “Assessing the influence of landscape on competitiveness of rural areas in Austria”,

Universitit fiir Bodenkultur Wien, Univ., Masterarbeit, 2016, p4.

% Klaus Schwab and Xavier Sala-i-Martin, “The Global Competitiveness Report, 2016, World Economic

Forum, Geneva, p4.

%7 European Commission, “Sixth periodic report on the social and economic situation and development

of the regions of the Eur.”, 1999a.

¥ European Commission, “Territorial competitiveness - Creating a territorial development strategy in

light of the LEADER experience”, 1999b.

¥ Kozovska, Kornelia, Annoni, Paola, Dijkstra and Lewis, "A New Regional Competitiveness Index:
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Djogo, Nenad Stanisic (2016) B € &5 F 1 AR F & 8 dfo NP ey TG54 T > 4
BHEHPa o Al ER LM AMATIANFES - ** Alemka Segota, Marko
Tomljanovi¢ and Ivona Hudek (2017) MERHE B A AH L RFARF AR > #H &
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BEFFIHE S REAT (2007) RBAREBHFHOBBIREERBZ AR &

Theory, Methods and Findings", European Union Working Papers, 2011, p4.
* % > (IMD B WEF BIFSRF I ELi ot ) - (BORISeIa =&k ) » 2015 45 » & 1-
2
3! Michael E. Porter, “The Competitive Advantage of Nations”, Harvard Business Review, 1990, p73-74.
2 Bienkowski, Wojciech, "8 How much are studies of competitiveness worth?" , Competitiveness of
New Europe: Papers from the Second Lancut Economic Forum, Taylor & Francis, 2008, p174.
¥ Lu Huang, Sezgin Hergiil, “The Regional Competitiveness of Hungary”, Modern Economy, vol.5,
Nol2, 2014, p1108.
** Marko Djogo, Nenad Stanisic, “Is the Global Competitiveness Report the right measure of
macroeconomic competitiveness”, Journal of Economics and Business, vol.34, no.1, 2016, p95.
* Alemka Segota, Marko Tomljanovié¢ and Ivona Hudek, “Contemporary approaches to measuring
competitiveness — the case of EU member states”, Journal of Economics and Business, vol.35, no.1,
2017, p129.
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Report on the Regions | “F&yAE /1 © #3530 » BB F N R a7 @H T 3550
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FHBEARNLER L EHERAN =L R E 55 & GDP( B % £ ) S Ep (1785000 )+
MARA 3 (1292352) REPR (808950) ART =& a9 B % GDPC (£ L) LR KA
g2 (5331533 )~ #huk (48372) Réad@ g (34955.11) AR=S @A % s GGR (&
o) UFEER (7.74)~ B (7.02) AAHA (6.86) ART=@ 8B % 5 GNPC (£
) AR AF E (54307.78) ~ #ihmdk (48094.44) BRIX K (37474.44) BAT=&H)
BME;L(EBEAT) A (484.15) PR (119.58) A& pudr (61.08) AAr=
BB E U (Bat) SRR3R (021) @4 (0.8) AFHE (0.94) AR =188
% T-E( B # £ 70 ) A Aok (124933.89 )~ B 2k 78 25(56914.67 ) B F B (33156.67)
BT = FH e B R P(E )L Ep E(18404.44 )~ iR KA 22 (11688.22 ) & #7 hn3k (5011.22)
HAIZHOBAE  FDI (B & A1) ¥k (51926.67) ~ M AF & (45733.67)
BEPFE (35341.89) AAT=mWB R 0 g 5% (BH £T) U A (484180) -
¥rhosk (450436.89) BB AAZ (276398.22) AAT=SHEE: Ho g 5% (8
B EU) UH ik (515521.22)~ Fp & (402490.78) R HE (267717.44) AW =5

BIBR R -
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& 4-1 Md@ B REIERPFHHEL

% GDP GDPC GGR  GNPC L U T-E P FDI I E
BRN 15103.33 34439.78  3.07 3747444 020  6.04 27.68 7.33 28.60 5215.89 10113.89
KHM 14351.11 889.44 6.18 888.89 845 021 19.41 2.11 1541.40 9904.44 8491.33
IDN 808950.00 3410.33 5.69 306222 11958 506  5154.56 54044 15953.00  169556.89  190660.78
LAO 10305.56 1309.56 7.74 1410.00 324 134 91.28 0.89 575.40 3466.44 3763.56
MYS 283865.56 9773.33 4.61 9401.11 1336 320  56914.67 203378  9764.08  192314.67  227057.78
MMR 54096.67 1119.11 6.32 998.89 2417 0.80 31.66 0.33 2054.44 9717.78 6167.42

PHI 241163.33 2320.56 5.48 201778 4040 3.82  21801.00  409.11  3643.67 76892.22 73748.56

SGP 265587.78  48372.00 433 48094.44 275 291  124933.80 501122  51926.67  450436.89  515521.22
THA 368433.33 5326.33 2.91 5108.89 3939 094  33156.67  1379.33  8666.11  230610.11  267717.44
VNM 152043.33 1472.11 5.91 156222 5277 217  14506.67 41422 927522  123322.80  124626.11
BTN 1753.33 2337.44 6.86 2158.89 036 2.96 0.10 1.11 357.16 1060.56 675.94
BGD 145641.11 847.11 6.18 948.89 61.08  3.76 46.82 78.44 1799.03 37088.22 26371.89

IND 1785000.00  1494.11 7.02 1393.33  484.15 3.68  12772.67 1840444 35341.80  484180.00  402490.78
NPL 17886.67 626.33 4.11 630.00 15.04 278 1.58 10.11 63.82 6964.22 1907.89
PAK 219851.11 1083.00 3.54 124889 6030  5.74 283.99 17078 212544  46630.89 26480.11
LKA 65426.67 3178.67 5.82 3015.56 745 4.64 65.46 218.22 770.43 19768.56 13732.67
AUS 1292352.00 5331533  2.52 54307.78 1201 543 421389 1166822 45733.67 27639822  262911.22
NZL 166400.00  34955.11 2.04 35260.00 240  5.56 616.29 312133 1461.74  46138.78 64740.44

1. BHBRAEES -
GDP Bl R, £ & £% ~ GDPC A¥ B R4 Z£% - GGR B R A Z £3m &% ~GNPC AHBRAF LEHH U k¥
E-TEdR#KELETE P EAY -FDISPAEBKRTE 180 E 2 ELEEHhE-
3t |2 5BEXHT

BRN XK ~ KHM ®3#H % ~ IDN EFE ~ LAO & H ~ MYS HR @ - MMR 4& &) ~ PHI 34 % ~ SGP # o3k ~ THA £ H -
VNM #id ~ BTN R+ ~ BGD # Aodz ~ IND EF & ~ NPL B/ ~ PAK &4 8738 - LKA #7 2 @ F - AUS iR KA 3 ~ NZL

P
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BB AR A SRR AL E RIS R T ORMBAEE 0 HHMER R
— 1B BB RN AR AT R P b SE B A b e BB A B A
B EEME A REFHE  FALSBRREINBLZH I M BEZE G &R
343 R B 0 PP TR MR ER o ek 4-3

WRFELEHZARER EBERK REASFHIIOHBRERLS FHE

&

B F Bt BRBERME T OHF 0 FEESBF N KD -

W& 4-3 & B AR B 9 R AR B P Ee R T 400 2008-2016 45 ] 3 o ds ~ EpEE ~
BAFN B =ZHNEBHF NI —EAGFALAA =L RRAE B 2009 F14 — Hé
HEFZ4 HEA 2015 FHE TR IR RARBRFNE —HER -

R RAE » S B RBAE I B8 T e BT & B &SGR F 1 MR R
oo ERIELRAELRE - RHER - @a) ~ FEE A > Dok R ® B
MFENLEIFRMEEGRK XK -PR - BREE - FB > FAAZERE RK

MR~ BAM -~ BaAdrie - I EMF AR E4HERYE -
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& 4-3 BB AR BB R BRI B te B Rk
BB AR

"% R 2008 2009 2010 2011 2012 2013 2014 2015 2016
pry 036 735 708 719 728 737 749 771 76
7 5 8 8 8 8 8 14 15
68.3 724 701 735 747 75.1 782 825 832
KHM 8 9 9 6 6 4 4 4 4
s 689 735 714 738 748 748 765 815 802
5 4 6 5 5 5 6 6 10
Lao 641 705 659 684 694 705 731 781 775
13 11 14 13 14 13 13 13 12
£ ays 093 73 73.1 741 746 743 78 82.1 813
) 4 7 5 4 7 7 5 5 6
+ 633 693  66.1 674 694 72 73.6 784 714
B MMR . 13 12 16 13 10 11 11 13
pp 045 692 674 675 705 714 735 792 803
12 14 10 15 11 11 12 10 8
sgp 877 924 100 995 99 100 100 100 100
3 2 1 1 1 1 1 2 2
THA 087 729 738 72 76.5 744 742  80.7  80.3
6 8 4 7 4 6 10 9 9
65.1 713 673 694 701 71.1 744 814 804
VM 11 10 11 11 12 12 9 7 7
. 66 69 66 69.9 681 665 69.1 768 762
10 15 13 10 16 18 18 15 14
Bgp 035 695 656 679 6838 69 72 783 783
15 12 16 14 15 14 14 12 11
I A 100 974 982 967 988 100 100 100
x & 2 1 2 2 2 2 2 1 1
2 I NpL 031 684 646 654 67 66.7 70.6  74.8 72
18 16 18 18 18 17 15 18 18
pag 038 0678 65 66.5 675 675 704 766  75.9
14 18 17 17 17 15 16 16 16
LKA 032 681 658 69 71 66.8 702 764 749
17 17 15 12 10 16 17 17 17
Aus 917 921 902 948 956 932 93 93.5 955
42 1 3 3 3 3 3 3 3 3
B R Nzl 78 733 709 718 726 724 756 8Ll 815
9 6 7 9 9 9 7 8 5
SERRXHET
BRN X3 ~ KHM R4 %& - IDN PR ~ LAO £ B ~ MYS 54 & % - MMR 4
#3 4 ~PHI E2 % - SGP # /vt ~ THA 2B ~ VNM #& @& ~ BIN 2+  BGD #

o ~ IND EPE ~ NPL B8 @ ~ PAK Bk #7ia - LKA #7 235 F ~ AUS JR A#)
o~ NZL 4 % B
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43 B FREERHEETH

WBAE&R 43R E  FHEBER T ERIEL » Wk 44 MRIEX 4-
4o B F B ENGICEERE 41 R EERS REAHERBRF S
BERK  ATAHMEER -

8 4-1 AR 0 2008-2016 4RI & 3 REFSIL » (2 KB E G R4 > B
BBEFIN LU EARLEN B T SHEERNE S TEAY A
EoMABNRGEERN TS " REE 0 HRFERICF AT 40 0 £ 2009 ~ 2014

015 FF > REZFEZRBAAME > RAREVEN VIR -

F4-4 SRIEAZEELLE L

BBy LR
b?{ GDP GPC GGR GNPC L U T-E P FDI 1 E
08 902 908 857 908 952 892 952 935 913 889 801
5 4 9 4 1 6 1 2 3 g 7
200 9 902 865 901 945 945 936 927 9.l 884  8.83
7 5 10 6 1 1 2 3 4 8 9
10 907 907 856 907 95 8.93 954 935 9.0 891 801
5 5 R 5 2 6 1 3 4 7 7
o 903 904 852 904 947 0.8 047 935 913 889 888
6 5 9 5 1 3 ! 2 4 7 8
o1z 901 904 848 905 946 932 9.4 042 907 888 887
8 7 11 6 1 4 3 2 5 9 10
o3 904 907 854 909 905 9 041 9.42 9.1 891 891
7 6 10 5 1 8 3 P 4 9 9
014 899 901 847 902 944 9.6 931 939 908 883 884
8 7 i1 6 2 1 A 3 5 10 9
2015 9 9 8.54 9 044 9.64 9.8 9.4 9.05 88l 8.83
6 6 9 6 P 1 4 3 5 8 7
16 905 902 853 901 947 9.8 947 951  9.09 882 885
5 6 10 7 2 3 2 1 4 9 8
¥ 902 903 854 904 047 9.4 941 938 9.1 886 8.87
e 8 7 i 6 1 4 2 3 5 10 9
. &FAEEXHET
o GDP B R4 # £% ~ GDPC AH B R4 Z L% ~ GGR B R A & LB A KF » GNPC A B RATIF - L %

B UA%Z TES#HKALE D E P EAH FDISAABERE " TEVE 5 E EXE S

o

jlu
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——GDP —#—-GPC GGR L —=U —8—GNPC
——T-E —P —FDI —&—I] —-F

2008 2009 2010 2011 2012 2013 2014 2015 2016

B 4-12008-2016 FF] & 52 E-T & E (¥ hREHAH])
BRRIR R R AR

4.4 Rith~ > @REBREF N 54

EBORF N RMERRMEBR R T 1 BRI R I L GGy F 7 - M
R BAERBEZREBRA AR MEERNGES B ERZAE I AEF
WOH L B AM ARG SR ERBEF N TEHH = KBRS &R
F N EATOH -

ARAR IR & BB o 47 09 5 B8 oS R4 BIR AT R & A R &R AR A R T K
hok 4-1° B RE = KGR RBAH E 4o & 4-5 0 30 o & BB L 69 Bk 545 5 A B
B 0 SbHE T RER BB F 1 0958 59 HEF 0 ke R ATR 0 42 2008 £ 2016 49 9 F
N RIBHAZREBRTFRMBERZNER  RERBHIRBEESRFNHE
B MAEHAR @REZRERT > HEBRRFIRFIES

Bk 4S5 ORMBE > 23 EER FOMENNL > ok 4-6° Bk 4-5

feffs M BEBREY > ZESREZARER R -dE &R AZRLNE
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BRFHNHERARE > REHRAD 5 A RBHEBRF N RE > dERZ > M
MR E o RIER 4-6 WHEESH R BRUEBAF A 58 RN = L KT A

"EABRESWEE T EARAYHE T -

F* 4-5 BB R B 0 R R R B B P bb Bk

BE R 2008 2009 2010 2011 2012 2013 2014 2015 2016
98.9 98.9 99.4 99.7 99.7 99.6 99.4 98.1 98.1
R 1 1 1 1 1 1 1 1 1
88.1 88.3 88.8 89.2 87.9 87.6 88.7 88 90.9
) 22 2 2 2 2 2 2 2 2 2
g 86.5 84.5 84.9 86 85.7 85.2 84.8 83.1 85.8
R 3 3 3 3 3 3 3 3 3

B RIR T AR R

k4-6 KB BB R

A epp GPCc GGr SN U TE P FDI 1 E
FE C
2008  8.75 9.48 8.97 9.4 9.22 8.75 9.75 8.81 8.73 9 9.14
2009 8.8 9.08 9.02 9.45 9.26 8.85 9.76 8.83 8.81 9.02 9.11
2010 8.78 9.07 8.91 9.4 9.23 8.87 9.76 8.8 9.06 9 9.12
2011 8.8 9.09 8.9 942 925 8.91 9.75 8.83 8.9 9.01 9.14
2012 878 9.08 8.83 942 924 8.94 9.75 8.84 9.01 9.01 9.11
2013 8.77 9.06 8.89 942 923 8.9 9.72 8.82 9.05 9.02 9.1
2014  8.79 9.07 8.82 9.43 9.24 8.9 9.73 8.83 9.04 9.03 9.12
2015 8.8 9.06 8.82 942 924 8.87 9.75 8.85 9.05 9.03 9.1
2016  8.83 9.06 8.79 942 925 8.9 9.74 8.89 8.94 9.05 9.12
I 879 9.12 8.88 942 924 8.88 9.75 8.83 8.95 9.02 9.12
HE 10 5 8 2 3 8 1 9 7 6 4

LA BAEXES
Hix GDP B R A A £% ~ GDPC AMBRAA L% - GGRARAALHEAEE GNPC AMBRRAMG L EHH U 4%
¥% TESARASHOE P EAM FDIIAERRE 1.0 FHE EHUEHE -

B RIR T AR R

40



BAFE SHhmEH
5.1 FFRE&ER

AR GAF @ B ZEAREH R > S ARERZFHDERBRF 10
BE LR AREMB ML HFERIESRF N LREAEBERRF AR
Bl o @FEAEL  LEEAARLBOFNE AT 8 &%
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FOR2016 FAHB FEZGFHABASEI T2EaEAD > BT HdaEH
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FEEEY 2 £~ Fihodkey 4 4% HaAREASH o ZAMBOBRETHE 4 40 &
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Mk BOOEORRTE ATy (W3 EBEAD ) AR ESE O E
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R EOA 1 T48E1E) ZHBERRE - 23k s o) ZH 840 4
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AT FOEBRF NP LI L2 4L -
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L EZRBRR b E 6 881 E T4 ERASHwTF !
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F N1 HE L A ek BB AE | ARIL °
% 5-1 @R ERF IR
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W 54T
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R & 7 I A ERRAEN 1982 F AT 6 — A2 33 o AIEFI R AT 0 &

MERAACREHNFEARLHEE  QEEATERNRLERTE - FH REAAR

3

B NGB Bk Bp A REGEI,ME Cd o Ik

N

|

ho 0 RbMEZ R E ARG - £ B ARARNBEHAAR > FERHG AL BAFL A
BREGRIT > % g o9 7R o8 5 b R RE T LA R 4B 5 S 3038 43 ARAR % S toR 0N Y
KT > P HE - RERTEHRAETHEIA  TURELKIER R H
Rk REDHERZSHH AL RARE > BRRREGRILT » H A2 KT
B %t 47 (relational analysis) AZAE A 24 (model construction) » 3t 3% TR A R
FiE B A Sk 0 3b4t ¥ T ReEE M | (notcertainty ) ~ T % & E# x|, (multi-
input ) ~ " &5k ey B4 | (discrete data) A& [ #IR e R 5 % | (notenough ) # A 3K
RIE o BEIRIR B TSR o KIB 93l & T R &4 Ak ) (Grey generating ) ~ ' & &, B
Bt 447 1 (Grey relational analysis ) ~ " & & # 4% | (Grey model construction) ~ " & &,
7878 | ( Grey prediction )" & &% K | (Grey decision ) ~" & &.4% 4], ( Grey control ) *
MU Ay HREA o
~ R E AR
BPAd 7SR & X BRI L — BB RAE Sk BT ABRFE
HEC B EAE T o ROEBER S LSRR AR A RA A R & A R AE

B
BB REMERR BRBAERE - REERNAERT ER " REMBAR T B

P HEREE  (RERGEATTE) (PEIARE @ #EchE T AR REI87 4) -
* 'iEF‘T‘_e PR SRS - RS - ORFESE - (KEHEER) (510 @ AMEF SO AR
a) > REJ984E) H 5-7°
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AR T EmAR ) =4 TR E M AR ) AR FRBRTIRE AT
VIR > RABIEG TR BRFRRENKE > BAARHER " R E M
AR FRIEREMEB AR HARTAA T =RLA

(1) FXZAX  HEBERLALTHE -

(0) o ..(0)
x; 7 (k)—min.x; (k)
x; (k) = alli (3.1)
l( ) max.xgo)(k)—min.xgo)(k)
alli ™t alli 't

(2) EAh2AX: HALEZL DAL -

*(k) all)L(X(O)(k) X(O)(k) ( 3 2 )
X; = .
L max. x(o)(k)—mln.xgo)(k)

allt 1 alli™t

(3) ¥E2XAX  HFELEENHERAEZZH -

|xi(0)(k)—OB|

max {Iglallx [x(o) (k)]—OB ,OB—I;’llilI'il.[xi(O) (k)]}

xj(k) =1-— (3.3)

K (1) x/(k) © REA# A RZG A -
(i) min.x(” (k) 2V (), x5 (), x5 (k) oo, 2, (k) 2 A -
momux@m)ﬂmw)ﬂmw)xmw) xS (k) ¥ 2 5 KA

(iv) OB xP (k) ¥R 2{t -
BB AR 632 P oy % 348 Hohre R MBEHUT P 2 MR B 03t o

(1) BF %R (factor space)
B AP (X))} A—X8 > 04— MK wRE(P(X); Q) 9@EHELT
BEA TFo45MH
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i BSER Fagfratt  wEHENHMRRATASS BERBRENESE -
. MR Fa TN wEHEGMERTHYTURBEF4 > AEMAHT
Bt
iii. BFTHRAME  wEHEOMBERTRT S - BERBENN > Tiehn
ASEE S RBEER T o
iv. BFeEE . B—ERFHNERME > HLAET -
(2) A8 tett (comparison)
B&A — 55
x; = (x,(k), -, x;(k)) € X (3.4)
A k=1,2,3--,meN>i=0,1,2,-mel XAHLESL

ho R 57 T 5 Z B4 0 RIS —FFlx B A T Lk

i, & F %M (non-dimension): R E F 48] E A TR AL > BRI R & F KRy
7 A

ii. BlE&M (scaling) : &F 5| ¥ 214398 7 %5 % (Order, +89RF ) REK
RAR2
iii. Fl4&M (polarization) @ K 3|+ 69 B T K e LR B ) Ty vy
(3) RBA% R E 6 wE A2 (Axiom)
R B R Lo W Ak e 22 R ARAE T R BB R 0 BA{P(X) S TR
o R (POOMAEA > MTARE KN (measure) > #{P(X) 5 T}fE » HF4L A
RRERERA = A

i. A (normality )
0 <y(x;,y;) <1V,Vj (3.5)
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y(x,x) = 1854 A w2488 5 y(x,x) = O AR
ii. B4 (duality symmetric)
ERFEFELFLERTFFIE > RLAKR
y(xl-,x]-) = y(xj, x;) (3.6)
iii. %484 (wholeness)
FHRIIA (%) »=taer
y(xl-,xj?f;[fr)l/(xj,xi) (3.7)
iv. #¥M (closeness) :
|xc; (k) — x; (k)| 89 KN R By S4By (x; (k), x; (k) 6 4% 3R sb35 AR B B L 69 K
oL IR LIE A B o
ho R AR BB Z R T AR B — BBy (g, x) ENMA Ly WIA AT > A A
¥ (xi, x) R R Bl Bk 22 B oF 69 R & B 36 BL (grey relational grade ) ©
2. RG R EBH LT
HR MBSy (x;, )T > A AR EM T 2GR E AKX > KRHBA
B o do RAEFTA 05 P RBRx, (k) B 2% 53] 0 RAbeh 5] 5 Le BT 5185 > Rl
# % T B3 (localized) R E 1o ZFA BT o 42— F5lx; (k)BT A
2E K5 RILEEAEAE T 2 A (globalized ) A& B ¥ A |
(1) &R 443 (Grey Relational Coefficient )
ERMBER{PX) T} A —F 7]
x; (6 (1), x;(2), -+, x; (k) € X (3.8)

#£%i=0,1,2,3,-,m,k=1,2,3,--,n€EN > B

Xo = (xO(l)le(z)"r"l xO(k))
X1 = (xl(l)lxl(z)"r"ﬂxl(k))
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X2 .: .(xZ (1)1 X3 (2)"7"1 X3 (k))

Xm = (e (1), 7 (2),,7, 2 (k) (3.9)
B 81 B A AR 6 2 R 15 By (o (), x; () R ko AL

i B g RE—AF I x,(K)VEASFEF 7] 0 B4R 7] A LB 7|8 o
i, BRM %R PAE— P x; (k)T A %75 45 5] & b 85 5 85 e

(2) #rHAE ey & B Bt 143 (Deng’s Grey Relational Coefficient )

Amin +SAmax.
y (i), x; (k) ) = pmintSoma. (3.10)

A¥i=0,1,2,3,,m,k=1,2,3,,nj€el
xog BEEFY 0 x; A HRZLBFT] -

A = xg(k) — x;(k) ll: xo Fv x; 2 % kB £ @ %A (£ : norm)

min.min.

Apin=VJ € iVk |l xo(k) — x; (k) |l (3.11)
max.max.

Apax.=Vj € iVk |l xo(k) — xj(k) I (3.12)

¢ A B i ce0,1] (AETIRTHEZAE) -
(3) H B 8 ey & BBt 143 (Wong’s Grey Relational Coefficient )
HESURMBMGHER A

¥ (%0 (K), x; (k) = Smax=20i® (3.13)

Amax.—Bmin.

H bR o S BB R AR S R B AR -
(4) #9344 % (¢ Distinguishing Coefficient )
LRMBAIT o PR (o) MR ERREF FEMFRAMZE L > #
BRDTRERE BHEVAYE > — AR PERGHRBEMHEA 05 2LAT

MRERGEREN TRETEE RUCAL  KERREERN T4 plhg
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BEAARPNAGTHCAREHMAEO R ReBERMBEZGIT -

hu

(5) & BA% Z (Grey Relational Grade )
& RAFRMB AR EAL 1R K (BB ) LK M W14 32 T34 E 1 A KB

R
y(xi,x )—_ k= 1y(xi(k)'xj(k)) (3.14)

AMETRALT SERTHALNEZREIR A/ RS % BLKMER
EERFHRERBEGTRELN > W EXFHB AN TR A

y(xe,%7) = Biea By (%00, %, (K) (3.15)
Eb B ZF7RF L FRAGEE  dHERERT  BLABR I fr=1" %%
HEFR R GEF -
(6) XA F (Grey Relational Ordinal )

RIBRELm TR BARMBEE TR B ARE  BARE S B
sbix E %6938 8 A8 B B R B 09 RODHER 0 m ABLL BT S E F — 2 7 5
Xo B9 B ARAR AT AT Z A KD 0w BB FHED] 0 gk — 18 KD 84 B AR AR AR AE A
MR > HEEXOETHIRKA  £EFHF 7] xo REEBEA T x;

Xo = (xo(k)), X; = (xi(k)),k =1,2,3,,n,i=1,2,3,--,m
o ko R y(xg, x;) =y (%o, ;) * RIS x; $ x 89 BB EE KW x; $ xo ORI > 2B
Fx; >x; & &g A x; Fo x; 69 R BT -
3. REMBENTEL

BAVF e B EFR R BB T O R B2 3 HRE TR (35) TR
DEE R A, AT REK (25) XexA
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Amin, +¢

y (0 (k) 2% (K)) = 525 (3.16)

Amax.

e B o BB 3Ry (o (k), x;(k)) = z % = x o =20 y £+ x,y,z€[0,1]"

max. Amax.

F R (3.10) THILA

_ Xxt¢ _zZy—x
2= == (3.17)
L4t v 2R (3.11) L HBEHwBE 3.1 i c $RMBGROBRLNDT » &K

FITTAF R TR EZAF ARG ERDNEA o PL—ABH R 0T > B1F K
B AR R T Ib M b 8 Bl Bt Rvg RANFE e i o B B 3.1 7T JA4F 4o 21
6948 I R 14 PR B ey FE SR 0 MR S ey R BB B A A X A R M Bt Bz gtk @b Ay
ME BN ET AR E e > BEREMIEFZA > Bt X (3.6) #)
ER BB MABAT 303 A T AR R S X B HGEE A Pk aieyF4a 0 Bk

SHPTRGRE R E—FestR o

06«"{M;4

L 08
; 0.6

00 02 04

19 4450 T B8 60 % B T4 2L T

4. AR AR I Xk T PR BB 1566 R R B B L
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B B 3-1 F =T SUAF %o K B B 44 B ey B A — A8 -F @ (hyper-surface ) B 3b42 &

F AT X R B PR e B AL > R M AR A BAEH

i

B

i

Ve R AR A 0 T R A — R B LA Ay, — Ain, B 558 B 3

max.

( membership function) B94%%h » A,;(k) I3 A HBAZE > M H Ayl b
Kol R A B TR SR R EUE Rk A A R T IR R AR
ey BERY e

L {v}im Ay(k) A AME -

max.

ii. {v}: B A,(k) BasME e

min.

EARRFER (Vv VI{VAT{AVI{A A} wBFXEHH -
5. PRABCEN 1 SRR & MR

G R R BB A B ATHIFR R T > 2 B A M PG BERA —  EF R R R

Tl (gt Yy, (R metma. (3.18)

Api(F)+Amax.
EPHA(EHEL BANARMELEAT R AAEEKABEZ T X -
WA, (k)T & A
Boi(k) = {+ Tt [B0i ()]} (3.19)
6. R VE AR BB B 0 AR B

e RSP R BB F > N — B T TT R A AR R 5] B b R AT R

BB - SELRE - IR - R - SR - EEH > ORI ESIER) (A1 &
Bl o R 924 H 25 -
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ey AR BB A% 0 T AR 438 H A (eigen-vector method ) AnAHEF o H 5 Bfhe
PP

Xo = (xO(l)r XO(Z) "t JxO(k))
X1 (xl(l) xl(z)J " 'xl(D))
X2 (x2(1) xz(z)» ’ ;xz(k))

'—(xm(l)xm(zl o X (k) (3.20)

ho R — 18 7] — RAF AR E 5]

H AR 3] B e85 5] 0 5% PR 64 AR B St
EE % EIE > T8 —EmxmbsErE  sb—4ERBpiEs CRMBERR

Y11 Y12 - Vim
Rxm = | 7 S0 (3.21)

Ymi VYm2 «. Yim
FHEMOMNEEAZ BNEBEALEHARMBEAZE AREEST LS
i ZIXARRKBBZERR] m °

ii. KRB REMRMIFHMME AR = AR °

iii. K RERGFHMEE (R) -

P_lRP = dlag{ll ,Az ,A3 ,"',){n} (3.22)
v, BBk Z A B A, SR B AR B BB P S A8 B P 8 A L
B RAE AR B E (BREEAE) -

- EHRWHERM S > TUAERTRHBERTHEIHAGTLEAZS

¥ RAE ) B2 AP MERE KO NBEFI BT A S & S P REGRE 5] 00 B R

SR L ATIE 0 AR FIR A R GBI AT AR AR Ty ik & AR 0

#BR
R &R > Se R

BB M F A 2 IR B e 5 R S R B 2
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##k}%“ ; A )‘ Ak e
REREERFREN]D BAEBRRENEBRFNZBE -
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W~ EREH SR

1. EEREETH  KETAETHEN
[} Deng-LGRG Model 2016 CTU-Wen - X
Mein  Detil
Open File
\ EXE | caear || savERE || EXIT
OPEN @ MinMin O Max.Min
O MinMax O Max.Max
Input Data Zeta Beta GR

4+ B> T > S8 >

HaEE v
¥ T=
=8k

=k
[ o=

|| mEmawER

Y-

L =mEE
& Dropbox
4@ OneDrive

(=P

Detail

FRERRE
Py

=

EEELTHE

SEREXZH

EE TEEES
BRAAA

T,

E?Jﬁ‘f)ﬁﬁ(—

EEER (2
B)

v

E 5
BXER

HRAEENR
1070507

EEZEN): | FIE

M
Open File EXE || cEaR || SAVEFLE || EXIT
C:\Users\user\Desktop\E I txt
OPEN O Min.Min O Max.Min
O Min.Max ©® Max.Max
Input Data Beta
7&_ 52601  |308140 |5.61 3.26 83840
1.8 42650 192230 4.84 2.63 54470
0.6 41133 (192410 4.99 2.73 56320
152 46570 236420 5.08 2.81 61770
6.2 48448 (275600 |5.18 2.89 70290
3.9 49104 289160 |5.31 2.99 77330
5 50731 302510 (5.4 3.06 83840
3.6 51866 308140 |5.47 3.14 82380
1.9 52245 296840 5.54 1.22 77390
2 52601 296980 |5.61 3.26 73840
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3. BHERET

@ Deng-LGRG Model 2016 CTU-Wen

Mein  Detail

4(6)
o(7)
4(8)
min.min of {=0.0482

min.max of {=0.4350
max.min of {=0.5650
max.max of {=0.9518

[0.0482, 0.9518];
[0.0941, 0.9059];
[0.1534, 0.8466];

(x0.x1) = [0.9999. 0.9173. 0.4877. 1.0000.
1(x0.x2) = [0.9999, 0.9058, 0.4880, 1.0000,
(x0.x3) = [1.0000, 0.9482, 0.6060, 1.0000,
(x0.x4) = [0.9999. 0.9637. 0.7722, 1.0000.
1(x0.x5) = [0.9999, 0.9693, 0.8532, 1.0000,
(x0.x6) = [0.9999. 0.9833, 0.9515. 1.0000.
(x0.x7) = [0.9999, 0.9934, 1.0000. 1.0000,
(x0.x8) = [0.9999, 0.9968, 0.9071, 1.0000,

== Original Grey Coefficient

1.0000, 0.7898, 0.9257. 0.8489. 0.9674. 0.9119. 0.9518, 0.9253]:
1.0000, 0.8004, 0.9025, 0.8344, 0.9673, 0.8944, 0.9352, 0.9243];
1.0000, 0.8333, 0.9289, 0.8492, 0.9919, 0.9476, 0.9397, 0.9220]:
1.0000. 0.8906, 0.9679. 0.8708. 0.9947, 0.9762. 1.0000, 0.9389]:
1.0000, 0.9443, 0.9960, 0.9078, 0.9961, 0.9796, 0.9420, 0.9251];
1.0000. 1.0000, 0.9909. 0.9475. 1.0000. 0.9931. 0.9464., 0.9291]:
1.0000, 0.9869. 1.0000, 0.9733, 0.9985. 1.0000, 0.9673, 0.9352]:
1.0000, 0.9448, 0.9711, 1.0000, 0.9872, 0.9714, 0.9433, 1.0000]:

(x0.x9) = [0.9999. 1.0000, 0.9081, 1.0000. 1.0000, 0.9169. 0.9618. 0.9369. 0.9908. 0.9582. 0.9384, 0.9381]:

Beta
3=[0.0864, 0.0824, 0.0824, 0.0823, 0.0825, 0.0824, 0.0826, 0.0825, 0.0825, 0.0824, 0.0856, 0.0859];

Final Relational Grade
=[0.8944, 0.8883, 0.9143, 0.9482, 0.9593, 0.9782, 0.9876, 0.9768, 0.9623];

Ranking Result
(x0,x7) > '(x0,x8) > I'(x0,x8) > I"(x0,x9)
<

T 1147
2018/5/9

@

ABDD #

66



