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Tamkang University mManagement Sciences - Decision Making

A K (multi-criteria decision making, MCDM) * # %
&% & 7 (multi-criteria decision analysis, MCDA) ¢
=K 9 B4 (multi-criteria decision aid) » &% 34K F
HEBEHFRFRLFRNET - 3P RLFRIR G
e AR 3 > kAL o

MCDM4z 511951 # Koopmans #7#& 11§ sz £ (4 o
FRISCFIHFSIAL EFPTIWEPF-EBEBL TR 6
R AL o K HEFE Y ~ A1 HREH S 2 RRP R U
AR S ER Ry @ AR E 22 H R B (preference
structure) » ¥| £ 2% f&(non-inferior solutions) 2 &_# %
®enig g A (ordering)® 0 P FARE EH o
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®3(5)

n SEPAREZIBAKRE T - PRELSTRH LY
B E st (utility) 3 B D e 3 7 F thiF(preference) 3
Redpth o EFRHEFFRAREaApE > o1 K7 R
RS E R AN A TA R 7E P FEREEIAR?

» MCDM3 E&&:#R > %Y je ? BERMUBRFR DT
B o ARZRARFHEBEERyBHLE > HREY GUEE
s BB R RS E - PRTEDET o Uy AR DR
L P AR S BRI hig v |
(MCDM is used everywhere around us!)
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B 23(-)

m BT (preference)
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BREFDEE TR SR
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" ,_;r,ﬁx.

vy 7

" o

() 'ﬂi_ﬁ\ ’\}J{’L"\ ]l} ]":" A} 5“‘5% l;':”sb‘g
T T AR
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n piFE *}#(preference structure)

o B AR Ao TRIEA B2 RV KPF LHF BT
= ¥2 - t()VE- %P E %%"F—- (||)F>—‘,5§,’"§_
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B ()

s & ¥ (measurement)

o iKY RERBFLEMEFT - BFEFHIEKE -

o L RVWREFEEG FENER L FELJF PFFE R
Fi(scale) o 3 M RELIB(LR)T R 5 o F Bdo
ARFTHTEEFA ) ERFE BF B h T RY
WEBERBEE M ERDLR o

m ¥ b & % (outcomes)

o FRBIR(AITH ~EH)EFRNDER > FFREFT N D
TR % ~ 83T g\‘ 25 o

o HBmETRIFREERITRFF R -

Tamkang University management Sciences - Decision Making | since 1972



2H LF(2)

m ¥ {7 f#(feasible solution)
o & Uikt 2 AR BENE &
m 7 ?XfiZ(efficient solution)
o - BT TfRNERHE(FRR)F EF T IFAN AW
% f”'ﬁ?ﬂ'lt&fl_("” %ﬁ‘w’*' %)
e 2ty f&(non-inferior solution) ~ 4p § % f#(Pareto
solution) ~ 2t4% 3 % #%(non-dominated solution)
& 14 (attribute)
o % Rendd ~ B~ Atk
n & P (criterion)
o HUreff B & B RIIEV EL R R
o v FLHMZ PR
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m = — E 07 5 8 % (outcomes of each choice)
® F¥ Tt # FE ¥ i

o ;‘i,-?{;—g e 4 % He(preference structures of the
decision makers)

® H¥FT Mg H Mty

Tamkang University management Sciences - Decision Making | Since 1972



MCDM#:3] A %8

n RFREP KT
o — B &R
o 5 i &R
- R ARELT RELAR
— BRI
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MCDM & 7 i #2
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7 STEPS TO EFFECTIVE

DECISION MAKING
Deu_:isicn_ m_aking is’rh_e process u_f m_akirug ch-_:-ic es ®

by identifying a decision, gathering information,
and assessing alternative resolutions

@ REVIEW YOUR
Using a step-by-step decision-making process can DEUSHJH
help you make more deliberate, thoughtful

decisions by organizing relevant information and @ TAKE ACTION

defining altematives. This approach increases the
chances that you will choose the most satisfying

alternative possible.
CHOOSE
o o
@ WEIGHTHE  ALTERNATIVES
EVIDENCE
@ IDENTIFY
ALTERNATIVES
® GATHER
INFORMATION

IDENTIFY
THE DECISION
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MCDM% & # ¢ (- )

s 1951 - HW. Kuhn, AW. Tucker # % % # P &R 38 o

s 1955 - A. Charnes, W.W. Cooper, R. Ferguson # ¥/ {& 48
21 (goal programming) &€ Bk o 18 k311961 #F ) 54k i,
Bl BF -

= 1959 — R. Howard, G.E. Kimball # % ;&3 4 #7 (decision
analysis) ¥ v & 4§ o H. Raiffa ¥ 3+1968# ) 5% 4§ &
#Fenk 3 o

s 1968 — B. Contini, S. Zionts % & 1! % & @5 #77] -

s 1960+ -B.Roy & £ ¢ %3 & J'ELECTRE » - 3 B3 B
% (outranking)@®fm e % B RA-F 2473 % o
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MCDM% & i ¢ (=)

m 1972 - M. Zeleny & & 3! 5 p & H 35 (simplex method) ;
J.P. Evans, R.E. Steuer » #.1973& > 3 E I ki o

m 1972 — M. Zeleny, J.L. Cochrane ** Columbia, South
Carolina, USA 7. B % - & % & p| ;4 % (multiple criteria
decision making) %% € & ° # {2 ¥ 1979# = 2 = 7 AL -
1998+ S EREFERAREE o

m 1976 - S. Zionts, J. Wallenius & % P &4 % (multi-
objective decision making) & &} @ # 3% = ;2 (interactive
method) o

s 1976 - R. Keeney, H. Raiffa £ = 3 &+ E= % (multi-
attribute value theory) -
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MCDM% & #§ ¢ (=)

s 1977 —W. Candler, R. Norton & &K g ehifrR P & » 2
&7 % 1# k& R31(multi-level programming) e

m 1979 — A. Tversky, D. Kahneman # 4! # # / /i% B
(prospect theory) » & = {7 5 i W in2 42/ o {8 F &
20024 EFEE AL o

s 1970+ - T.L. Saaty 3! /i & 47 & & 425 ;2 (analytic
hierarchy process) ; #1996# x #-H — 4L it > = 2 o475
B 42 & ;£ (analytic network process) o

s 1970+ - S. Zionts, J. Wallenius, P. Korhonen # 3 %

2
A= - 2 32 % $(decision support systems) £ = i

&

/
(o]
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MCDM% & i ¢ (=)

m 1975 - %M § # R R i 443 (EURO Working Group
Multicriteria Decision Aiding) #B. RoyiE#% ™ = * o

n 1992 - %105 % ¥ Al K RS € & & Taipei, Taiwan,
ROCZ B » tad ¥ Fizie %’%m%; KELF -

n 2010- 2t ¥EP 7 &g P FF € (Institute for
Operations Research and the Management Sciences,
INFORMS)’r x> % AR 3 A3 (MCDM Section) o
T 2 INFORMS Annual Meeting, Austin, Texas Z. & = =

%
m 2017 - %24 % # Rl K R%E € 3% & Ottawa, Canada 7
oo

m 2019- % 25% % BRI K RS € & & Istanbul, Turkey z
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FFa {EF\‘S "*l;'

n BEHHEPAPTF 4 EY PR NEERQ
s PEPHE Y RIS BER 2L FRFLTE
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P ERIA-R

m A BE
% B+ K (multi-attribute decision making, MADM
[MCDM])
% P &4 % (multi-objective decision making, MODM)
o #4184+ % (group decision making, GDM)

36 Y A\itiﬁﬁn‘i.fifﬁ;;‘i‘-ﬁ?ﬁgﬁﬂ%.ﬁ FEF LT 28 =
A2 fF4-F 48
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s 5 A ¥ (MADM/MCDM)
o it
© =L ¥E
o i {7
o * i
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[ iﬁ%‘}i/fl"‘%‘
n BFR it p|
n A XEEH >
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5 B R en 2

O /J»P lﬁ)‘kﬂ’:‘?? £A
e Dominance / Maximin / Maximax
MAE I+ B AR A Fr e &

M %'}i‘?;% LA

e Conjunctive method / Lexicographic method/ SAW /
AHP / ANP /PROMETHEE / ELECTRE / TOPSIS

n & ‘-E("HL A
e LINMAP / Interactive SAW
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LR g 2

n 5 BMEAR GRE
o it/ %Rl
o ji-Fipr
~ 42 AR %A R BT REAR
- mBEE KA, A F R RIBANEER(X,,..., X)T =1

A
A2 X21 X22 cen in

51,‘ Am | Kmt Xm2 o X
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3 H 4l

m {3 H 4c /2 (simple additive weighting method, SAW) £

%5 :

o Step 1. dpi%iE £ |% - Bl (R R fri 1)

o Step 2. EFHF - 3 R L HEt Eh&E R o

o Step 3. M- BB R BEFUHRGTF - FHEL ) 25
bR - BT L

o Stepd. 4 {F -3 FAF - FPEoEL AL E- 3
Rl L o

o Step 5. 1 gt} % H A o WA B F A kR

o

Since 1972
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s BB L EER- BATHBREEFRERE > Y
WA Fiez 3 Fib3 5 o

s SRFEFALE P NEREAAMN O E TR T
RptLheT P ARG R G IRIERX) 2L
(Xp) ~ B & =+ A (X))~ REK P (X~ TFERX) ~ R
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B H 2 B (=)

s Step 1 d %€ 5|5 - B o
o Kd & RGTLHSWI L [W, Wy, Wy, Wy, Wy, We] =
[0.1 0.05,0.4,0.1,0.2,0.15]

m Step2. EFF - 3 Z A2 :}' R

X X X3 X4 Xs
A 100.00 80.00 70.00 86.00 40.00 80.00
A, 60.00 80.00 90.00 92.00 70.00 90.00
A, 75.00 95.00 60.00 65.00 100.00 70.00

(\‘3

)i o

o AR LK Bl b
o i ? REFL RN

X, X, X, X, X s X
A, 100 084 078 093 0.40 0.89
A, 060  0.84 1.00 1.00 0.70 1.00
A, 0.75 1.00 0.67 071 1.00 0.78
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?:? H4ciE2 B H)(=2)

. Step 3. ¥p #iE ¢ RFUHEPE - BEEE > 25 S
—~ BT B A o

X, X, X, X, X s X

A, 010  0.04 0.31 0.09 0.08 0.13
A, 006  0.04 040  0.10 0.14 0.15
A, 008 005 027 007 0.20 0.12

m Stepd. 4 F - 3 FAF - BHOEL R EE- 3 F

a
X, X, X, X, X s X Sum
A, 010  0.04 0.31 0.09 0.08 013  0.76
A, 006  0.04 040  0.10 0.14 015  0.89
A, 008  0.05 027  0.07 0.20 012  0.78
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i E i B 5l(z)

n Step 5. VR 2 R s o WA R e AR F R
RS S

Sum Rank
A, 0.76 3
A, 0.89 1 *
As 0.78 2

o J FAFTHT: S RAFAERD > FEE Ko

+ Decision Making Since 1972
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P EiE gl
s B B

o B EER

o W4 HiTE

© KW BLiEE

o { R ¥

o L RiEH
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oE; ;‘g’ FFB '&E

Rl S Gk SR L el Yok i
e %v IR 9

-?‘.‘i.‘%"l’fﬂ: HEZ BT 5B AY S 2w
fé. ?

o PEF A B ms%#%
o JaFL M B ¥ F-A thddiE

m "ﬁ" "" ?Z?E ‘5\:“}’§/z mlﬁp}: (‘_=5 ® i?‘ﬂ'] ® *Ei)?

-EL.% ‘th ;‘ SIS _/rEK_ﬂ_'_ ’ ir':,ﬁ ﬂ‘g’ﬁ ‘blxﬁﬁ o
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m 5 P 45 (MODM)
o it
o = L HE
o & {7

o * i

X % P &3] (multi-objective programming) g
% P & & i* (multi-objective optimization)
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s - BV R PO (RIS LT K1)
- B F TR
n - BREEGFEAIRFTRER 'E 7 8 P70
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PP HRARN? 2o

H /J; }3 lﬁ)’flﬁ‘ .3"{:-’-’S
e Global crlterion (compromise programming)
n XD BT f;% K

e Utility function / Lexicographic method / Goal
programming

s FRES REFTRAR(I B2

e STEM method / Displaced ideal / Interactive
approaches

0 i 15'3'!1} ;5

o Parametrlc method / e-constraint method

Tamkang University management Sciences - Decision Making |
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R S S CORERE & L2y

TR B AP E IR i A 4

e X-2F a3 AnT WEAHAEASF(AFIEA S
2) o

e A2 dir s At R- HiFEN2E s A &L
TR RS F - f*"*ffjk.$1°

e A 513 I - Hv BEESLYIE » A 52y H1- H >V
EEF$24 /Ff o

o 3 BHIARE: I - M FThimLit o - FEBT
el R
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5B - B 6(2)
n FF A

Max f,=2Xx,—X,  (effect on the export trade, objective 1)
Max f,=X,+2X,  (profits on the products, objective 2)
S.t.
3X,=5X, £15 (capacity)
3X;— X, £21 (management)
3x;+ X, £27 (space)
3X,+ 4X,<45 (material)
X; +3X%X, <30 (labor hours)
X, X, 20 (non-negative)

I RFINFIIX A G ER o
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3 /‘/ ?Vl(__)

4% 48 X% P 2 (the method of global criteria) 2% & 5% #R,é,'j

\O

(compromise programming) AR S EPp LN EH ﬁ,J B2
F’*m}iﬁ%ﬁ. » ¥ H REEdE ] v L FFehp Sk o P - B
TR

o ST B NE- Mf—rm&u@..—.\ a4 IR R R

o FEHE I MRS B KRITE o 4o B g N FER o

o_l}_i:ﬁ.,l'*--i,‘ﬂl’?f"ﬁ%—ﬁ*m‘ i FUF - PRk GES
By EFZEETBE > do¥ - P St L | -1

o R (7 KR P iR3idk)

< D 1/p
Szt
k=1

X e X (&4 3%)

p>1 e FFdc (p=1 5 & *4 HFEYL > p=2 3 F N IEYE)
Tamkang University management Sciences - Decision Making I Since 1972

f —f,
fo —f,

Min dp =
S.t.




5P HA-KE(z)
o BB p=1E R EEAT Y EEwmw, =05 0 ki

Min d, = {z[ff”
s.t. Xxe X

al [fe-f
n BV H- pESEE G ERY AW =135
=21 2 fr=—10 8 f,=00 kil hp £ 38k s
13.5-f, 211,
d = 0.5{135_(_10)}+0.5{ Y }
s RfREH Bl L IREEAE d) = 0.164603 » K B EFE (X, X,)
o (7 6) );5' d‘ B *%&'gt(fla f2) - (89 19) °

Tamkang University mManagement Sciences - Decision Making

Since 1972



5P HRAREG(T)

n FREPp2BVERRRY R o RERH G TR 0 BEET

Min dp = KO 5‘ 13.5- f, ‘j2+(0'5‘21— f, jz}
s.t. XxXe X

13,5 (-10)| 21
n RfREFH &) XS IERR d,=0.1189877 - AR R EFE (X, X))
=(7.266,5.202) » a ~ P S8 (f,, f,) =(9.33,17.67) -

LA AR Rl K fE o
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7P EAREL(S)

. HPBpmco U D AERPE O BERBEFARG K
% 53
Min dIo
st. Xe X

13.5- f,
0'5{13.5—(—10)} Sdp
0.5[2142} Sd

£ FEEdE d) = 0.08426966 » - K B2 (x,,
076) > B & B &Sk (f,, f,) = (9.539, 17.46) -

21

= J‘»ﬁ’i

CEER
X,) = (7.308

d)
, 5.
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L % 10
'Z,.] P 'E‘mﬁ EG.Y ;72
4
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P EARE(N)

2 e
m B I,E‘(tht)q. & 5
I v 2 L3y E
3R PE mﬁ* £ (-3.21) 5F
- (8. 19)
s Efficient =3
4 25y
15k (non-dominated) .
frontier
10k (13.5.10.5) /B
3 A
5 01G 5 10
Ji
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n Pl W (ARHEE T KRABIFEH L/
wIPA - BiEfEE)
n R E  BKFRINRHE

TR
G4 F R
2 AR

g‘ RTE @ﬁi % SLELY
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fm
e
T
ez

s 2 ARGIERERIEY “"ﬁé 7 P HRARK Rz
B?*: ? ﬁﬁ"]’i‘ﬁ")/ﬁﬂ‘% e

m LR EAeP s BB L9

m 53§ a0 S (efficient frontier)enz & 17 2 drid 35
ilj‘f} )

.%Bﬁ,“ﬂﬁﬁﬁﬁﬁéiﬁi%B%&W%
UL F AR FTOR g SRR e
IPE S 3+ V4
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MODM & MADM ¥t i

n LR

Table 1
Comparison of MODM and MADM approaches (Malczewski. 1999)

Criteria for comparison MODM MADM

Criteria defined by Objectives Attributes

Objectives defined Explicitly Implicitly

Attributes defined Implicitly Explicitly

Constraints defined Explicitly Implicitly

Alternatives defined Implicitly Explicitly

Number of alternatives Infinite (large) Finite (small)

Decision maker’s control Significant Limited

Decision modelling paradigm Process-oriented Outcome-oriented
=) Relevant to Design/search Evaluation/choice
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WA AT

s H 8- % (GDM)
® Fit

o = L HE

o & {7

o * i
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L] gﬁﬁ'ﬂ']
n PR R
« 1F§AER
o k- B (R )RA K R A E e A

. Declsiun Making
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AR 208

m At € 3% 3% 32 34 (Social Choice Theory)
e \oting / Social choice function / Social welfare function
n B R ¥T / 2R 427 (Experts Judgment / Group
Participation)

e Brainstorming / Brainwriting / NGT / Surveys / Delphi /
ISM / Cognitive map / PERT / CPM

n JF 5 323 (Game Theory)

e Normal form / Extensive form / Characteristic function
form

Tamkang University management Sciences - Decision Making | since 1972



HWAXEG(-): hiEHE

s Borda’s Function/count
o : - fiit ¢ iE4E Sl B iR & 4 (preferential
voting system)® * 1 B & 38R B crfe R
O ’ﬁ 60i:F A ¥a, b, c= =EF A KL
e 23iF % taPbPc (P4 i g
o 17*:F X :bPcPa
o 2i:Fx : bPaPc
o 10ix:Fx :cPaPhb
e 8% : cPbPa

Tamkang University management Sciences - Decision Making | Since 1972



FHAKE()

= Borda function fg(x)
¢ FPNEGE L BT B EF - hFEA 1A B
L% igEiE A 0 BS n24 ikt ipde o P f—'ﬁxfé—‘gf
LA 0L o
m O0:E A ¥a, b Cc= TiFEE A agnEL g 4o
o iE:E X a: fy(a)=2x23+1x2+1x10 =58
o iziE X b: fy(b)=1x23+2x17+2x2+1x8 = 69
o iF:g X c: fy(c)=1x17+2x10+2x8 =53
o f5(D) Ps fg(a) Pg T5(C)
% P, 4 B B2

Tamkang University management Sciences - Decision Making | Since 1972




FRAXE (=)

= Borda function/count fg(x)
e Bordacount » ¥ % iiziE A A & L Reapd k3 ¥
o fp(X) MEEX TR TY & A& (&F)Ai

a b C fg(X) Rank
a - 33 25 58 2
b 27 -- 42 69 |
C 35 18 - 53 3

Tamkang University management Sciences - Decision Making |
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HHALEG(z) 5

s % &+ (plurality voting system)
o ip ¥t % ¥ (relative plurality) : #p%t % &4 | &2 H L
&%*’ﬁﬁﬁiﬁﬁg&Qﬂﬁgo
o 3%t 5 ¥ (absolute majority) : & ¥t % &g FE L 7
% 17 Eliﬂimﬂ.’-ﬁ“"ési ’ F’“ﬂ_ \J{ii,; " LEd
UEBUES RIS 1 3 "’”'lii%m”"
R #E oo
n W GREY o PR HE - L PIEBREE
@ 2313 Xi:Fa; 177 :F R:ED» 21 XED ) 10=:F &
#FCo 8 AEco

o f(a) P, f(b) P, f4(C)

—

|

L

Tamkang University mManagement Sciences - Decision Making
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oB\‘S ‘?j' FFB '&E

m A3E 2 F Tgroup; Mteam | 9% 9 o
n LY HT T AEMA- KR AR A 3
o » 2% feuE R
o (THPEEERFZ
o FI g timRAL
n AR RFUSHIRGRE SN LR D
n P R RE iR g
s FHHERFELIBAERLIRSER o
= 3 B Arrow’s impossibility theoremerip % o
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m ;&5 % # (decision support)
‘i%’? /i‘ﬁ»ﬁ}.ﬁf’m" '];’P‘i l“*?@’}#’ii"#?#p%&“
LEE B PR Sk o B S £
n AR A Fagdd
& ¥ 42 f2/4-(problem-solving)#& - B % & ejiz ;-3

W

o 1V ¥ R jF /-7 Prﬂf“ﬁ,\ ’ g%?b "5 25%\ 1 H T o
o 17 Mol ki o g Z A 4k s(decision
support systems)
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X EEIRE
EARAI TR 3 i § he TR

|
‘u_
o Wi :t

&-3F (intelligence)

e =X 3+ (design)

e % & (choice)

e & {7 (implementation)
e I 7g-(monitoring)
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ARABREG(-): A4 BERR

Decision technigue Conflict existence Time/Place occurrence
Step 1. Definition of recrmitment and selection requirements | General group samef/different
1.1) Establishment of requirements of recruitment; discussion

1.2) Clarification of personnel requirement for the job,
1.3) Creation of a set of criteria,
1.4) Determination of minimum achievement for each criterion.

L
Step 2. Identification of selection criteria for the requirements NGT group same/different
2.1) Silent generation of criteria in writing,
2.2) Round-robin recording of critenia;
2.3) Serial discussion of the list of critenia;
2.4) Voting for necessary criteria, —

&
Step 3. Elicitation of weights of criteria by individuals AHP individual samef/different
3.1) Establishment of a reciprocal matrix for criteria' comparison;
3.2) Calculation of criteria’ weights by pair-wise comparison;
3.3) Check for consistency of priority of the matrix for himselffherself.

&
. Consgensus facilitation for group judgment 1 Consensus group same/different
4 1) Derivation of GPAT for agreement on criteria. indices
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Decision technigue Conflict existence Time/Place occurrence
Step 5. Establishment of a pool of applicants. o Data entry Mo different/different
5.1) BRecruitment from various resources.
5.2) Establishment of a database for keeping applicants' status.

&
Step 6. Screening and evaluation of applicants along a timetable. Crteria’ group different/different
6.1) Eejection of applications by background investigation; thresholds
6.2) Elimination of applicants with low test achievement, and ranking

6.3) Removwal of applicants through structured interview(s).
6.4) Notification of unsuitable applicants.
6.5) Possession of ranking results of candidates. —

&

Step 7. Accumulated evaluation of candidates by individual TOPSIS individual same/different

7.1) Accumulation of evaluation on each criterion for candidates;

7.2) Construction of the normalized decision matnx;

7.3) Construction of the weighted normalized decision matrix;

7.4) Determination of PIS and NIS;

7.5) Calculation of the separation measure,

7.6) Calculation of the relative closeness to the PIS,

7.7 Ranking of the candidates.

&
B. Selection of suitable candidates. o Borda's aroup same/different
2. 1) Aggregation of the evaluation results from indiwiduals; function

Rankmg of the candidates.
o ) Eth: candidates successful and unsuccessful.
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m A 2 3 % S (decision support system, DSS)
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2t > i -framing effect)
o WRY ALK 75 B (IrE &L -group polarization ~
' & #5 -risk shift)
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