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Summary

When humans or computers need to make a decision, typically
multiple conflicting criteria need to be evaluated--such as when we
buy a car, we need to consider safety, cost and comfort. Multiple-
Criteria Decision-Making has been researched for decades. Now as
the rising trend of big-data analytics in supporting decision making,
MCDM can be more powerful combining with state-of-the-art
analytics and machine learning. The authors introduce a new

framework of Multiple-Criteria Decision-Making, which can lead to Computational
more acurate decision making. Several real-world cases will be Intelligence Paradigms:
included to illustrate the new hybrid approaches. Theory & Applications

ARARE TR HILH DA AMCDM AR R Tl R e R TATRA GRS 2 A &
ALY 5 =% (New Concepts and Trends of Hybrid MCDM for Tomorrow) | » #t 2_ = 78 123 &g > 5%
P G
(- )F1% B 5° M % If-then 2B 2 *#w&ﬁﬂ

RE TEEAE A FEME R T EE AR T RN GRS | 405 BB R
#ﬁﬁmﬁ. F o0 IR fT Tlgiiege vt nn;gwfﬁ (Economics and Statistics are unrealistic in the real world) 4

2 BT o R mmﬂw* e LT 4 R 0 Y % B S ek TR {4
AATENFIELR o A fRA B4R 0 % :mkir,ﬂﬁ F AT @P}Fma‘g%‘”fnﬁﬂ 3w o BE 43 (Soft
Computing)ent fe ] 92 & & % & ;2 (Dominance-Based Rough Set Approach, DRSA) - % & DEMATEL
i% 3 P~ If-Then LR %1 % # 55 14" +7 < 14 (Core Attributes) ;> &2 MCDM # % f& -3 = 2 (-lir' DEMATEL
2. INRM (influential network relation map), DANP (DEMATEL-based ANP), Modified VIKOR,
Changeable Spaces with MOP %) » ¥ 24 2 AF e 4 F S e o B R EEI I PEM G 2B R
FgiE (bldcsat A 47) avlg] s DR EAKE 2 *“i“’ﬁ’*m*w GBAE BF T Y EF DR
Tl g AR R R AL Ee TR wﬁi Feen Tk -k & (Aspiration level) | -

(=)#77 FEFEE T ML

WA FERANPRILEAFE ALY DBERRT L LR A G R AR SR B D
A () i %?’rﬁt&gﬁ’% ) T RORG G ok Ty MAReDE 2 Ry A BEL o B 1B ES
2IEDERE 5 b a*we% it e AT R SR S R 1R SR RS
MAETFLPREEFEE ATV IFW - TWAL 2P DA LEP PSP AL
BEors g i 3 e i 5 Vi B Pl A E - R R DG BRI L


http://www.google.com.tw/search?hl=zh-TW&tbo=p&tbm=bks&q=inauthor:%22Gwo-Hshiung+Tzeng%22
http://www.google.com.tw/search?hl=zh-TW&tbo=p&tbm=bks&q=inauthor:%22Gwo-Hshiung+Tzeng%22
https://www.crcpress.com/New-Concepts-and-Trends-of-Hybrid-Multiple-Criteria-Decision-Making/Tzeng-Shen/p/book/9781498777087

sz T Pagmsist o5 Psgpan g, | (3 237> 1102 # 2009.1 > p.119) -
(= )i& ¥ -k # (aspiration levels) eig &

Bl B ﬁ,\,, P AP R R AL B2 BT et T R A

J‘é ;E Fep RiEH 2 1 TR -k 8 (aspiration Ievels)J o A B T L T RF(HFRE ), ki
A AR B AR LR { Mra M RENE 2 P o A T AR AR T ) it o B R RGR s 4

ae 03 100 & g 4 K 2§ > aspires & {100 A SRR AT PR R BT R R T 60 A R (Y

“aspired-worst” i 5 (replace) i# 412 “max-min” 5 %% (benchmark)) > 23R i@ sLpL 4 ¢ #7if kmg;%‘r

FEHEA P E T b oR®E S vy A g T ks ria ¢z X (improvement by systematics) | shig# 5 BF o

W Td Tgagsr ﬁ VB TR g0 AR G B R RB T b LR o

(= )R BP0 B - & Sufdereg i

bt o FAG RAEANE G ARM L e iRt 2 B R .?fuiﬁﬂz'z—%} G R(RE
DEMATEL 2. INRM ®)) - %’?ij&eﬁ’*% ERMRE I S2ieE TES A TEAE | Ao Fi
TR AP LNy - Lo Vs BhY RERG - FERYE o TR B IR %{;%IKH* v 3f Rk su e
g sl RF sz srd e 26 0 A AR fEALGE o dok TEA FER R FA AR
PR E - PRt o At ﬁ*,u; i -

(T )R B REIDE 242 )

‘3 ?IJE:FMI:» ) Ay A enfd &"5 AN L foenpfd oo f;]-{ir'IE_,f:r S = gt p%ﬁ; BREAT 5
ARIEeiBih- TR EFLRP T ERE - T ogkdr o WA G RESF L FArA P g s
BAAFFABEESF R RE R FAEFFRLAL RO E 0 R - RETREF LT A8k
FEE ERS TGS pass LR E s P F LT RS AR e BILE 0 FIR IR R
B2 niGred iz o B £ 2355 Vé’f\i«ia BYYEFRF I ZED RGP
m*% AR LA m'*? A RER SR B F BRI Ak g ¢ R R R R AL 38

Phde iz Alen dod A5 Y EARRRIL G OEE R F 9R o BB E s iF ) ar\ﬁl ATE AR
(mnovatlon and creativity) & % ~ B2 p AW E o hof 53} 1#—%‘\3{ ¥AFERAEE RS E(P fgjig Fo
Ag THad s # i s, on B T L% M(easyto use user friendly) ; & ety @5 &)
4rim 1 4 1 = % 2 (Decision maker hopes “How can achieve one plus one larger than 2, i.e., 1+1 >2) °
(F)RBEL A VFROTRUFIFIF T ES 5P K

sﬁ-i rﬁ;ﬁiﬁqm&ip /}571’—'—!*4 “f'(rjz\) :EH—”EE?%;";ZE_‘ T\ﬁ_é)l'—ﬁx "/} /Fi?l" N /}i 2 'ﬁpﬁzl'rr;ﬁ‘
Bz it AL E 2 RBE TS S PP X FE A Y 2 ] Pareto & i it f2(2 A Non-inferior
Solutions, Non-dominated Solutions, EfflClent Solutions &) > P HEAEZ F FREFES o RIRALZIERE
ShiE e e BpEiE ‘i’ﬁi ML AT RDEEF R ACFT R L TEF)E ET i,u?i“i%’mq*{
hotm et TR &3P AR e TR Y K ¥ (aspiration levels)rt 2 E A FLpt AT 5 P ARARE] S N 5
r % ¥ 2.31]/# (Changeable spaces programming) | -

a4

\

cgramminhg

FEUzzy
Multiple

: Objective
pApirsion e s Decision
pont = e MakKing

Td
.l | s "- (De Novo programming)
- .
P il \m
+ bb)emr: Space Pareto optimal
Decision embk Sohnnl solutions

f

(Traditiosal MODAY)

Decision
Space I

* x;

Fig Basic Concepts of Changeable Spaces Programming (Decision Space and Objective Space)

72 M DANP (DEMATEL-based ANP)ig B & % & R #F |2 % 3.




Expert Systems With Applications 46 (2016) 346-366

)

[C R

Contents lists available at ScienceDirect

1<
fa

Expert Systems With Applications

1§

.'mﬁ

EI.SEVIER SR i

An analysis of DEMATEL approaches for criteria interaction handling Oc'“‘”“"‘
within ANP

ilker Gélciik®", Adil Baykasoglu®*

* Dakuz Eylal University. Foculty of Engineering. Department of Industrial Engineering [zmir Turkey
*The Graduate Schodl of Natural and Applied Sciences. Dokuz Eylal University, Ezmir, Turkey

Most publlshmg authors is ranking.

30% -

525%4

g

&20%-

[-]

&15%—

£ 10% -

S I I I

ox l I - - L

Tzeng, G.H. Liou, JJ.H. Tsal W.H. Chen, l.K. Chen, 5. Lez WS, Ly, M.T.  Hsuy CC Chuang, Lee M.H.

Author

Fig. T7. The most publishing authors.

Top ten affiliations of the papers in ranking.

32%

29%
27%
» 22%
2
% 17%
14%
g
£ 12% - 11% 99
] 8%
g
7% - 5% 5% 4% 4%
National Kainan Tamkang " Notional  National  National  National MingDao " Yuanze ‘Dan!sh.ahe
-3% - ChisoTung University  University Taipei Central Taipei Taiwan University  University Azad Eslami
University Taiwan University of  University L L ity of
Taiwan Technology  Taiwan Science and

Technology

Affiliation
Fig. 18. Top ten affiliations of the papers.

Taiwan in country origins of publications is top one ranking.
80% -

73%
70% -
60% -
50% -
40% |
30% -
20% -

9%
10% - 6%

- 3% 3% 2%
0% - - J— | —

T T T T T

Taiwan Iran Turkey China United Sates Canada

Fig. 19. Country origins of publications.



la Routledge

Taylor & Francis Croup

Economic Research-Ekonomska Istrazivanja

ISSN: 1331-677X (Print) 1848-9664 (Online) Journal homepage: http://www tandfonline.com/loi/rero20

Hybrid multiple criteria decision-making methods:
a review of applications for sustainability issues

Edmundas Kazimieras Zavadskas, Kannan Govindan, Jurgita Antucheviciene
& Zenonas Turskis
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MCDM methods have been applied by researchers affiliated in 85 countries all over th
world. The leaders among countries are: Taiwan (455), China (323), Iran (246), USA (240)
Turkey (193), Lithuania (141), and India (141). From 50 to 100 papers were published b
researchers from Malaysia (80), Canada (73), Australia (72), England (71), South Korea (70)
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Figure 5. MCDM application by country of origin (number of publications). Source: Created by the authors.
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Figure 6. Hybrid MCDM application by country of origin (number of publications). Source: Created by
the authors.

A little different distribution is observed when analysing HMCDM
and applications by country of origin (Figure 6). HMCDM methods have been applied

by researchers affiliated in 34 countries all over the world The leader is the same, i.e,
Taiwan (103). The next comes Iran (38), Turkey (26), China (25), Lithuania (22), India
(17), Malaysia (16), and the US (13). Other countries showed only a few attempts in a
field of HMCDM. Four papers have been published by researchers from Australia, Ireland,
Japan, and South Korea (four). France published three papers, Canada, Denmark, England,
Finland, Germany and Spain - two. The remaining 15 countries have presented one paper
on HMCDM applications.

What are the reasons Taiwan emerges as the leader in the number of publications
authored? Taiwan’s dominant ranking is primarily due to the work of the famous Taiwanese
scientist, Gwo-Hshiung Tzeng, who is the author of early publications on HMCDM meth-
ods. He popularised the analytic approach in the scientific community; he authored and
co-authored a lot of papers, and his works are highly cited. His paper presenting a novel
HMCDM model based on factor analysis and DEMATEL (Tzeng et al., 2007) was cited
243 times which placed it in the top 1% of the most highly cited works in the academic
field of engineering. Forty-seven of his papers on a subject of HMCDM are refereed in
the WoS database, and those publications represent 42% of all Taiwanese papers on the
subject. Tzengs scientific school inspired other scientists to use his methods in their own
research, and these methods eventually spread to other countries due to international sci-
entific collaboration.
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