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Abstract

In the situations of performance measurement, decision makers (DM) usually set up their
performance rating under the circumstances (1) subjective judgment (2) qualitative measurement
(3) uncertainty (4) group decision making. In order to consolidate each individual performance
rating into summarized results, data aggregation method should be well selected both in respects
of crisp data as well as fuzzy data.

Likert Scale questionnaire is the common tool used for collection of individual judgment,
and the calculated arithmetic average is assumed as the summarized results of investigated group.
For crisp performance measuring data, outlier elimination methods should be applied as the
filters of “bias data” to enhance the reliability of performance measurement. This research will
propose Fuzzy Subsethood Measure as the “Outlier Elimination” method for fuzzy data analysis,

which can reduce the impact weighting of “Outlier” > thus adjust the calculated results escaping

from the bias.

The main purpose of this research is going to survey theory of group decision making, and
data aggregation methods applied in scopes of performance measurement. The measuring data
for criteria rating is collected in format of either crisp data or fuzzy number (expressed in types
of triangular or trapezoidal fuzzy number). Data aggregation methods surveyed in this project
include, simple arithmetic mean and geometric mean used in crisp data aggregation, fuzzy
weighted average and fuzzy subsethood measure processed in fuzzy number.

This research is a one-year’s survey project, the major contents will focus on group decision
making, subjective and objective group consensus methods applied in criteria rating, and data
aggregation for both crisp data and fuzzy number. Also an empirical performance measurement
system, collected with Likert Scale questionnaires, would be just the real case study for purpose

of system validation and accuracy assured..

Keywords: Performance Measurement, Group Decision Making, Fuzzy Subsethood
Measure, Fuzzy Data Aggregation, Outlier.
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14 > SN 3.1 Afel > A A 100 o SELME R 0 x 42w, (x) B 1 28 > B 3.2 A
WAE A 40 0 2R 10 Fo Rt 65 85 1, (x) A 0 42 10~40 28 > R, ()A€ EH
2140 85 0 p,(x) 2 10 40~60 £ u, (x)E GRE 2 T2 05 £ d oA sk 8 A4 H #2451k
B -

3.2 EMERNB

REEHBERATARN > BFREFAMARLNHERBAISER23EM - BRAE
% EAYMMRR  HIT G E R SR o B E A EREAR S R TN
(Uncertainty) $2 4 #4 4+ (Fuzziness) &) &k} » 2R f HAFIFA B3 AR M09 Bk -

BARIESH A T AR TE R ¥ £ A MBI & MR — 18R« T4£19204
Bk A o FEBE I AR A AR B EI1965 F A B v KA LR oA (U.
C. Berkeley)#y#L4& (L. A. Zadah) ##% > £ & 382 37% %](Information and Control)#: 47 #7 ] £ >
BRI E S (Fuzzy Sets) ) X ¥ > BMERAT A - BMERABRMES LR > £ 8
W% €4 T B d #8 (Fuzzy Logics) ~ 8 #1422 (Fuzzy Inference) ~ #4342 #](Fuzzy Control)...
%o BHEREANABBREL  wERAL  GHCFE - BEBN - BT IR

#Kaufmann and Gupta (1988)A £ 8A 4 $L7E AP (2003) 6951 50 2 F 32 T HALMIFE 3
AR S » AT HRERA TR MM —N &

(1) Fuzzy Set (##E4)

BMELSRETEL AU AHTHNSEE 2 > # 4% 3 (Universe of Discourse)

WRTHEEE L BULF SuFon U Ly — BB T EA R HMEE U >
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IR T —AEH u,(x)e[0]] > BAxHENANZE o Bpu,(x) H—s:4 (Mapping) :
u,(x):U — 0]

# Bath 2B %3 (Membership Function) o« %A H={0,1}8% > u, (x) Bt K — 18 L& F &

LR B afE R — B L8 T - B E A8 5 E (Height) £I5H/ K&922B 2 E (Degree

of Membership) * kgt A ko 2V H— A A2 BRES] EMES BB ERL

(Normalization) 9#E# &S - £RIZERPAAR > o d@ BB AR IR

EAEHE S E MR B LRSI IR 4 2 45 R 2T UREAE (0,1

PHMEE A EMEREENEARE TR AAMME -

(2) Fuzzy Number (#5#1$)

HHIE 7 F# (Real Numbers) #9444 (Fuzzy Subset) ° B ¥ AR EIZBERM
(Confidence Interval) #B&26 —##HE % > &4 TR, #H X aK#E (level a Presumption)
Mo KBEBREMZMEY - BB A — RAF#E (Imprecision Number) - ## 35+ 2[5

# 4% # (Random Number) & RF#y - # £ L AERCALLES UAFBHRMEELZ
BB AE D B2 BB I BB BE T S

1. &M1& 4 (Convex Fuzzy Subset)

2. EMALugHEHF 44 (Normality of A Fuzzy Subset)

3. BA&EL (Piecewise Continvous)

B ECE B & = A AL #(Triangular Fuzzy Numbers 5 T.F.N) 4 715 2 #8 $

(Trapezoidal Fuzzy Numbers ; Tr.F.N) o

33 =AM
ERAME A = AR AR 2R, (x) B
(x—a)(b—a)>a = X = b
)=o) b < x < c
0 , otherwise
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K (-

a b c d

B 3.4 BEAMAE MR

ERAS A R AT B u,(x) B
(x—a)(b—a) ,a<x<b
1 ,b<x<c
(x—d)/lc—d),b<x<c

0 , Otherwise

Hy (x) =

7 A BT A AR B e 45 P S R T B B LB AR R T AT AR TR A
THRA =(a|b,c|dLR 27 A £4%: (1) a=b=c=d: (2) ¥Xe (ad) uX|A4)
=0 & Xe (bo)» u(X|A)=1; (3) §Xe (be) (X |A)REHHO 51 L4 FHE
50X (od) pX | A) RRBAKOI] LHRIEBIEH -

M= A A=(abd) > BEb=c B A AHMEME > §a=b=c=d ¥ > A 4% %A
#f o st (b, OMBHEAARATHELRORE > EAREAAVE ALY > LEM
FESEL R K TREP R
B)a -cut(a B %)

o BESBEBE ARRAY TR TR ERBREE Aol T HasWENE
o T, =[b-a)a+c—(c—b)a] » £¥ > 0<a<1@3.5
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35 ZAMMEZo-BE

DB AL ER
B3k W E = A #E A=[a,a,a3] » B=[b;,by,bs] > a1,a2,83,b1,b2,bs ¥ BN EFHR - £
BB EL O AAEL X TF
1. Aui%(+) (Fuzzy Addition)
[a1,a2,a3] (+ ) [by,ba,bs]=[a;+b,atbyas+bs]

2. i&7%(—) (Fuzzy Subtraction)

[a1,82,a3] ( — ) [by,ba,bs]=[a1-by,ar-bs as-bs]
3. F7k( x ) (Fuzzy Multiplication)

[a1,82,a3] (%) [by,ba,bs]=[a;1xby,a2xb, a3xbs]
4. Mi%( ¢ ) (Fuzzy Division)

[ananasz] (1) [bl,bz,bﬂ_{bl Zz 23}

5. 183t (Fuzzy Inverse)

A =[anaa] " = {L,L,L}

a,’a, a,
(5) & % ¥ (Linguistic Variables)

AEMERZ P X LEEY RN BREANUBERETR S REATEA
PIEHIBAE > AEAETAFRBAM C EF AL - RAZL - AL RA AL -BFER
PR FRAMABERE X AAAHEEEERE T > BRI R &ERE
AR AR 0 MAT R BEIL R -

BEREWARTAFENEMRE » FTAFFENERRE > 3#%F A A
M & o Chen & Hwang(1992)# i FF B R M RE » AR ABEMB E G HE > E—
BBk F A AR AR RIE R ) kT R R RE TS T o8 S8 3 -
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B3 R AR B GBI o W R3FFT o IR AT H R BASHRE R R B(GER
JE 0 1990) o

K31 AEEHEE R RA

BERE 1 2 3 4 5 6 7 8
EEHR 2 3 5 5 6 7 8 11
AR ©
FBAR © © © © ©
1K 2 ARAK © ©
& ©| 0| ©| 06| 6| 06| o0
BiAA © | © © | ©
2 1, ©
¥ F © | © | © | © © | © | ©
e ©
i © | © © | ©
% ©o | ©o| | o | o| o o| o
2ERD © ©
PR © © © © ©
1% ©
O ATERMEE Z# AR ¢ Chen & Hwang(1992)

AARKAZAEMEY I s B UREANSKELY  BEEEREIHEZ TSR
EURBEERERMEE  WwhkI2HTEEREZ M HHEMAHEZ = AR -
%32 BMREMMAHEZZESHER

FEA R BEYBXER
(Intensity of fuzzy scale) (Definition of linguistic variables)

1=(1, 1, 2) EERAE

2=(1,2,3) RRE

3=(2, 3, 4) iR &

4=3,4,4) Fl &

5=(4,5,5) FEwREE

(6) muiMiLey ik

FRAEARIE T R AR BRI A ARE R Bk 2R R A T FEBAMPEF B T AT &
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TE - @M —F ik BT S k0 A R T R o % R AR
kR T I EHE
— ~ #.wk (Center of Area Defuzzification)
ERAamAERESZ TP o) RREAZBEEHES B E KT
P oo 28(x)%u,(x)
2.1, (x)

g(x) ‘HBBEZ—BEEEHAETHIK

us (xi)  ABEHBESHE I

F P REBEHMESZES

HZAEBMBTE B T aXATT

F= [(URi _LRi);(MRi _LRi )]+LRi

UR, * = A8 EIRME

— ~ Bk (Center of Sum Defuzzification)
=~ B A Bk (Mean of Maximal Defuzzification)
g ~ F —18 i Ah ik (First of Maxima Defuzzification)
I~ #t% — 1B & Al % (Last of Maxima Defuzzification)
7N BROKE Z T34 AR # 1B R (Middle of Maxima Defuzzification)
+ ~ oo P A A28 1b 7k (Center Average Defuzzification)
FRAEMILZ TR R S > RBBENARZT > A SRR F IR o fdofT 5%
AT R B AT S B 0 smAE R EWERKRAME -

3.3 F A8 R B a1
MAREH TR AB AP 9 LE AT 5 A EAEEFRBE LHX

BROUEBRIE (12 34 5)fARMEZEE (Flo  FFEARRE -BE - L@ -
RAE-~FFRE) 9327 X BHENEEERALE@PFHF Xzt E > g2 8T
MERARBOERER  WERESHAATXALMBE - TROES > BV E X
FABEALT :

TROBGER  TrAEABKXERAABEENEARAAE L3t oF KB
4o F
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ErHXEk
BERR | FEAAE| AHE | MMHE | %% | EEAE
R A 1 2 3 4 5
EEEHER
BERA | FERAE | € > | FE®E
oA 1 2131415678 9 10

EARRXERATZTEENZLRN P BCARSF - FEEHRT X A HEAAHEZAEL -
AL HFRLRAARARBERN LR T YEL —EELE > ZHaEE R E TR
MiRBE L ERFRAEREZARFNZEHEF > BRARXORERE » HEIL3H
BPR—EARE o Bk A XBRIE BB R BRI HFA L T (A R 83):
(—) ABEEFIITHRARLHZEMBRE > BRI A THBE G RFE
(=) A EHFOHEZR  TRAMFTAHMBEAER X4k -

(Z) AR AL X ga N TR X AR s 45 Y 2 o

BRAZIHKXERAOBAPERAE > EEH A EREF R CIFHER PAEL —
BE%E > ARGABRELELRETHAETR MK EE » M BLR F)E L4 %
FHRMZEELR  CeRBLRRORERR » REKREBHMEE-FFHEE 4
TR A BT e R £ o

BEAEGESAE Z R AR = A E (T.EN.: Triangular Fuzzy Number )
SAB AL 2 (Tr.FN.: Trapezoidal Fuzzy Number) A & TH# 82 EHFN 2B R2E > UE
ABABBERAG TEMTARREESEFZNBESE RGN =AEME 8K
WATHE S 0 > TURFEEN R ZHM SR B R RE » #lon(3, 4, 5) = A
K& “FIRSHEELER > UG, 4,5,5) HHBEBMBRENHE E7EIEF R B2 Mg s
BR

bl

# B R
pEER FAE gmAr & FEAE

> Bl
! 2 3 4 5
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34 BEHMTEEEES X

Forman # Peniwati (1998) 3% % > f£ BATEFRE R R » £ 224 @(1)sb i a93t3m 2%
G QR ZHBEAYGRFERETX - EERBEHBZT » HWMEAG A RFE > 278
Fh ¥ MELENRET FECERSE - ERTANREITET > ERTUARKE S
B iE

(1) % s & 718 A8y #] 7 (Aggregation of individual judgments, A1J) © & # &M A R

Q&R EFEAH 4 (Aggregation of individual priorities, AIP) : B W & &k K

341 BEHIT&4

R4 u &A% (Set Theory) ¥ » ZE A A FuoyE—EALEZLABNES B Al A ZB
BMFE > FTHEMEACSNB L AcBx -

B TFESAEMESERRBREZMIMA - Zadech HEHME LS T804, T&
my(x) » my(x) 5B A Bezh &3 B A B AR ENX LB MES  Horh b
X tyx ms RAELm,(x)<m,(x)eF BIBEHES A LLREHESB ¥(ACB)» B4
EA035] 1 25 -

Kosko 8] £ 3k m, (x)<m, (x) R % K R4 F 4 x bR RN TAE EHRBES A
RBHMESBOYTELNAEE  USAB)ERT M AN TES4F Kosko £ K4 T :

1 A=0
S(4,B) = degree(d < B) =1 2o 4 (x)0my (x)) _ M(4B)
D malx) M(4)

42 Young(1996) ~ Fan » Xie #uPei(1999)sA B4 F4=(R002)M K2 F £12 T H T E 4894
MG » AT #ABREL A A M Z 3t — 48

SABRTARABWTEAMEE » BS B—ER &N F(X)x f(X)an B &%
) RRRENX LA BMESNHES FH LA REFELRE LR THE
F R T A 4 4 pg R B R B

(D). FTEENEELBA—RESTHLEMG— > WEHRZRL—KOELSK S
(AB)S{0,1} A4 A>B A28 &H#IE0 B 1 eh— ey H@%Es -

Q). TEEGHNHER—GEEGLIN I —EENERESCNRE - ATl » H—&E S
HRE —E6 AR —E6B YTEL AASEMB 9E &4+ - bt
TR R BB A L ARBHTEGHRERAARNBHFEES
BFRE o

i
8%

A+#0
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Young 4t#Zadeh#t-F& 4 ah45 & 09 € & ~ Kosko #F & 46945 2 £1)% 2 R Bl w4t o9 4%
Wt RBRBEMES TSRO AHEHAIEATESNEEARME  REZBTFEEGEY
BrEMNE - BREEME - MB PR -

Fan - Xie foPei # &G0 ERAMY TR UEESAFELNMAGREME
QARG TETELNEEN AR - LERFELANXRTHTEEY—LELRTF
BEAHMM -  RZBERNRBEI ZNFEL -

FELNBEOWALERERR  HHRELSCSOM G RERRGEE > T
THREHHAER - B THELAEHHALEEY  FENRAEARRER - MATFH &
BETURAHA BB @ FRHEESZHO Lo MGEE RN (0,1]) 898
IL#AE -

E’i
l“‘*

3.4.2 #HF& 545 & &%k (Subsethood Aggregation Method, SbAM)

ABE % 41 #Kosko(1986) 3% Mt M E &2 X EMRB M E R TESHE AR &
# % o #Kosko#y(1986) R £ T4 T MM EZE AR EME > ¥ E2 X ERBEARE
iR R FEGHNRBRERTR] RZERZFZHTRABER L > TR RTFTESNRE
e AR - REINZwick et al(1987) 42 HAa A2 E A RHEFRMEREB AR 57 F
AE AR THE - ETTH A FESGHINBRL BERZERELELERALEF(R
AEZE > ARE > STRE > BE JEFEF)HMEE T EMatch Degree) » T453| 28 &

ZEBRHAE

AR AT A4S H T & A 47 3 & % % (Subsethood Aggregation Method, SbAM)u4 4% 1F 42
AT
SEAERMERE AT ESMRE SRR
B FAB ] AR B AT R R ECH 0 BRE  R AL R X BT & SR AR A R
i o MBRRFEE XM FESAMEEFE AT
Z (1 (x ﬁ.u.e( ju.(AmB)
Yoy u(4)
B TESEUBRESATEOERAY TR E R ELEERNRsAEN > &
FELGEAR > RS TESAUREATER]D > RZ > B ERBLEA] - BIEH
TE AR E A EAAK
2. E A F) 4 % (Agreement Matrix, AM) :
Bho B RAE AN > RIFTE I xnZ BFEER > BRNGEFPREEE M ERAMRE -
AFERE R T

S(4, B] degree(4 B
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] Slz Sl_,r' Sln
AM = Si’l S;g S_f)r' Sm
Snl Sn2 Srg,. 1

3. HABMEZFHREARLZE(AE)
AR SR _RRERE AR EREin:, 12,., #Eb R F 6P F 42 (Average

Agreement of Expert) » 3+t E AKX 4o F
AE)=—-s5, =i
n— l j=1

4. B B4 E F ey 48 #30 F) £ E (Relative Agreement Degree, RAD) :
E—FHERERE Y HRARLE > BMEAERIL > BURAD %57 > 3 EA~XL T ¢
A(E,)

> )

RAD, = i=12....n

5. BB F R e H 3k 2 2 4 # (Consensus Degree Coefficient, CDC) :
WAREEEREANOERRERAT » THED 0 prRAFZAAHREARZE (RAD) B ¥
BIN&RE R LB EGB(CDC) - £|ML2EAEET -

CDC, = Bxw, +(1— )< RAD,

Hy 0< B <1

6. RELMETZHBMFMHM
AMAFMEFZAZILEBBEGHAZEZIEMIEEATUAEE  RAAREY
(Aggregation) 8y & R o N4 F -

RL

e

R=YcDC,®R,

i=1

R 4 % 4% 2 BUHA R4S A

R, % i4x H Fz B E A A > i=1.2.....n
T HEZZEARELIEMIR AR ZELZCEFARARE - FRE - HMFRE - B E -
FFRZB)EH TR RMEHZ M TESAMRESR.- R, .
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FwE EHER

Linguistic variables can be used as the expression to match with natural language, term and
its related modifier (hedge) formed completed terms for full descriptions on the real case
scenario (Yen and Langari1999). Fuzzy numbers, especially Triangular Fuzzy Number (T.F.N.),
are adopted for imprecise or vague judgments, and their arithmetic calculation were provided by
Kaufmann & Gupta (1991) as well as by Zimmermann (1991). Likert’s type questionnaire is the
common tool used for collection of individual judgment, and the calculated arithmetic average is
assumed as the summarized results of investigated group generally. We will demonstrate an
empirical example in details as followings.

Table 4-1 shows the linguistic terms and their corresponding T.F.N. for five criteria rating,
they are (1, 1, 2) for Very Low(VL), (1, 2, 3) for Low(L), (2, 3, 4) for Medium(M), (3, 4, 5) for
High(H), and (4, 5, 5) for Very High(VH) in respective. Figure 4-1 lists T.F.N. membership

diagrams for these five criteria rating.

Table 4-1: Linguistic terms and their T.F.N. for five criteria rating

Corresponding

Linguistic terms fuzzy number

Very Low (VL)| (1,1,2)
Low (L) (1,2,3)
Medium (M) (2,3,4)
High (H) (3,4,5)
Very High (VH)| (4,5.,5)

0g r

06

04 r

U

Figure 4-1: Membership diagram for five criteria rating

According to calculation procedures of SbAM discussed in previous section. Degree of 20
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paired fuzzy subsethood measure are calculated, where S;; =1, S, = 0.5, S;; =0.25

s(7,. )~ ﬁlgﬁz _oos) and etc.. A 5x5 agreement matrix (AM) is

constructed and listed in Table 4-2.

Table 4-2: Agreement matrix for five criteria rating

Criteria VL|L |[M |H |VH
Rating

VL 1 S 10 [0 |0

L 2511 2510 |0
M 0 2511 2510

H 0 0 2511 25
VH 0 0 |0 S0

The general formula for each summarized degree of subsethood measure S;; is listed in
Table 4-3. For example, every questionnaire in group of Very Low(VL), would get s;; =(n; - 1)
and s;2 = (.5 * ny) , then the summarized degree of subsethood measure (multiply n;) S;; =n; *
(n; - 1 )and S;; =n; * (.5 * ny). If the number of questionnaire corrected is 50, and the number of
questionnaire corresponding to each criteria rating are n;=2 for Very Low(VL), n,=5 for Low(L),
n3=14 for Medium(M), n4=25 for High(H), and ns=4 for Very High(VH) in respective. Table 4-4
list the calculation results while setting n;=2, n,=5, n3=14, n,=25 and ns=4 to corresponding
contents of table 4-3. Then sum of each row, listed in column “Sum”, can be got easily, and the
criteria weighting derived from SbAM method, listed in column “SbAM Wt.”, can be calculated

via. individual row-sum divided by total row-sum.

Table 4-3: Agreement matrix for five criteria rating with corresponding frequency

Term (Fre.) | VL (n;) L (ny) M (n3) H (n4) VH (ns)
VL (1’11) n; * (1’11 -1 ) n; * (5 * nz) 0 0 0
L (1’12) ny * (25 * Il]) ny * (1’12 -1 ) ny * (25 * 1’13) 0 0
M (n3) 0 3 *(25*n) | n3*(n3-1) [ n3* (.25 *ny) 0
H (n4) 0 0 g *(25*n3) | ng*(ng-1) | ng * (.25 * ns)
VH (ns) 0 0 0 ns*(5*ny) | ns*(ns-1)

Table 4-4 : Example for criteria weighting calculation (SbAM vs. Equal Wt.)

Term (Fre.) | VL (2) | L (5) [ M (14) [ H (25) | VH (4) | Sum | SbAM Wt. | Equal Wt.
VL (2) 2 5 0 0 0 7 .006 040
L (5) 25 | 20 | 175 0 0 40 036 .100
M (14) 0 |175] 182 | 875 0 297 266 280
H (25) 0 0 | 875 | 600 | 25 [7125] 637 500
VH (4) 0 0 0 50 12 62 055 080
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Likert’s questionnaire is the common tool used for collection of individual judgment, and
the calculated arithmetic average is assumed as the summarized results of investigated group
generally. As comparison the results of criteria weighting calculated through SbAM and
arithmetic average. Based on analysis data listed in table 4-4, we can get the conclusion that
arithmetic average method set every DM in equal weighting (0.02), and the total weighting for
every criterion is then calculated as 0.02 * n;. While applying SbAM method to determine
weighting of each DM, viewing on the results in table 4-4, criterion High (H) with 25 DMs get
higher weighting from 0.5 to 0.637, but criterion Very Low (VL) with 2 DMs just get less
weighting from 0.04 to 0.006. Then we got the conclusion that, the more the concentration for

DMs will get the larger impacts, and vise-versa.
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AT &

Methodologies for weights setting of DM under group decision making have been discussed
in previous sections. We provide three sets of test data, each one contains three measurements in
forms of T.F.N. arranged by three experts in respective. Table 5-1 lists these test data, weights

setting via various approaches, and aggregated fuzzy measurement. g ~pg, represents individual

fuzzy measurement, § represents aggregated fuzzy measurement, data in the same row

corresponding to g ~g, represent Weighs Setting via assigned approach. Each decision maker’s

weighting is set equally and all measurements are aggregated via arithmetic average in
traditional performance evaluation model. Approach of arithmetic average neglects mutual
interactions among DM, but the others include SAM, SbAM, LSDM, DLSM and OAM are all
approaches of mutual interactions.

Both SAM and SbAM are based on degree of “superposition” for each paired measurements.
If “span” of all measurements are equal, then same conclusions will be got for both SAM and
SbAM. Test data set 1 listed in table 5-1 demonstrates the conclusion. According to test data set
2, if “span” of a certain measurements is varied, e.g. DM 2 revised its measurement from (2, 3, 4)
to (1, 3, 5), and assumed the others were left unchanged. Based on test data set 2, we observed
that results referred to SAM kept unchanged, while referred to SbAM, weighting of DM 2 has
been reduced from 0.5 to 0.333 due to its measurement with wide “span” (less precise). It’s just
fit to the practical conclusion “the wider the decision range is, the smaller the decision effect

should be”.

Table 5-1: Comparisons for SAM vs. SbAM Methods

ethods | Arithmetic SAM SbAM
Test Average
R,(1,2,3) 0.333 0.250 0.250
7,(23.4) 0.333 0.500 0.500
R(3.45) 0.333 0.250 0.250
e (2,3,4) (2,3,4) (2,3,4)
S
R (1,2,3) 0.333 0.250 0.333
R (13.5) 0.333 0.500 0.333
R(3.45) 0.333 0.250 0.333
I (1.67,3,4.3) [(1.5,2.5,3.5)((1.67,3,4.33)
S
R(1,2,3) 0.333 0.50 0.600
R,(235) 0.333 0.50 0.400
R.(789) 0.333 0 0
§3 w (3.3,43,5.7)((1.5,2.5,4) |(1.4,2.4,3.8)
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Continue to review on test data set 3, measurement of DM 3 has no interaction to both DM1
and DM2. Based on degree of “superposition”, there is no doubt about the fact that weighting of
DMS3 is set to zero. If weighting of a DM is set to zero, there is no effect on final conclusion,
which can be looked as the filter to outliers. Both SAM and SbAM support functionality to sift
normal data from outliers. Let’s review test data set 3 in deep, the measurement range of DM1 is
less than that of DM2, in other words, the judgment from DM1 is more precise than that of DM2.
It is obvious that weighting of DM1 would be larger than that of DM2. SbAM made it sense, but
SAM seemed to have a bias. The bias existed in the instance that the one with more precise

judgment has same effect to that with loose.

The decision weighting of each DM is set equally in traditional performance evaluation
model, and arithmetic average is applied as the method for group data aggregation. Actually it is
not fair and not reasonable, especially in case of outliers are existed. Once bias has been caused
by outliers, it is far apart from the actual group consensus. Even then the calculation results will
be varied from the various methods applied, but all methods discussed are all dependent on
group interaction. One word to say, decision weighting of each DM is impacted by total decision
group.

The solution procedures of SbAM are similar to that of SAM provided by Hsu and Chen
(1996). Both of them are based on degree of “superposition”, the only difference existed is that
SbAM is derived from fuzzy subsethood measure, but SAM is derived from fuzzy similarity
measure. Through the discussion in previous section, it is obvious that SbAM is prior to SAM

while applying in group data aggregation.
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BEBEMEZ TR E RS AR RE TR EHR R ATFA L3 0 2006 -
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