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ABSTRACT

In this research, we combine Buckley’s Fuzzy AHP method with Harker’s branch
freezing rule (BFR) to set up the model for trust fund portfolio selecting. This revised

model helps improving the efficiency by reducing the numbers of pair-wised comparisons
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in the questionnaire when the size of the hierarchy increases. By comparison with
Buckley’s fuzzy AHP model, our revised model shows great saving on the performance of

decreasing the expert’s questionnaire.

Keywords: Fuzzy Theory, Fuzzy AHP, Excel VBA

() Fuzzy Theory

1965 Zadeh
Fuzzy 30

Membership Function
0 1

)
Satty 1980 1971
AHP
1.
2.
AHP
3 Excel VBA Buckly 1985 AHP

AHP



113

1993 AHP 1
2
3
3.
AHP
AHP
AHP
4.
()
1992
()
1998
86
1982
1994
1.
2.

1997



114

1997

()
1 (1)
(2)
2.
3.
()
4. Excel VBA
5. Excel VBA
6.
Fuzzy
Theory Analytic Hierarchy ()
Process Excel VBA
0 1
() Fuzzy Theory 1
0 0
1
Membership Grade ()
U A U
() Analytic Hierarchy U
Process AHP 0 1

Saaty 1980 1971

uy U o]



() ()

~ ~ Chen Hwang
M, M,

Ml :(ll’rnl’ul)L—R >
Mz =(|2,m2,U2)L_R

L-R

M, &M, =(I, +1,,m +m,,u, +u,)
@®

AHP
2.
)
MI_MZ:(ll_UZ’rnl_rnZ’IZ_ul),:R AHP
3 0
ml ®'\7|’2 — minﬂl XIZ’IIXuDul Xlzaulxuz],m sz,
max|[U, xu,,u x|l xu,,l, x1,] .
®
4. ()
Vi, /M, = minf, /1.l /u,,u, /1,,u,/u,],m/m,
max[u, /u,,u, /1,1, /uy,l, /1,] .

()

1992

AHP

115



116

H (X)“\l/s;y low medium high ;Tg
1.0
0.1 02 0.3 04 0.5 0.6 0.7 08 0.9 1.0
1 Chen & Hwang 1992
1 2000
(8,9,10) (3,5,7) (1,1,1) (1/7,1/5,13)  (1/10,1/9,1/8)
() - s
M=[R 1., (2)
M,=R, ifi<j
~ 1 o i,
Mij:(j@)(”ﬂ@”ﬁ@"'@mj) -
: (H ™
NIJ N i i /N
RJ Rji: Ri vl’.] 1923 ,n
ul N j
()
() R @@
Z, =(R1 R")n Vi=1,2, . (3)
W=ZoZeo oZ) (4)



()

GW < M\ kut)
GW

Kut
(1,2.5,4) 1/3

Buckley Chanas 1989

w1

<
E<)

a; b,a, b, X=R

Mla:[alabl] Mza:[az’bz]

M,(>M, at a-leave iff a;>b,

(5)

(6)

(

(

)
2000
AHP
0
IC PCB
DVD
)

Notebook

CD-R

117



118

IC

PCB

Notebook

CD-R & DVD




)AHP

GW =(0.0147,0.0235,0.059)

2-1~2-10
6. (1)~ (5)
3
2000 ( )
(1)
~ (5)
9-1 ~ 9-12
7.
3) @ (6)
2)~4) ( 10)
( 6-1~6-3)
8.
10
4
>]C>PCB>Notebook> > >
> > CD-R&DVD
IC PCB
(5) Notebook
CD-R&DVD
2-1 1
N
\
2-2 2
\

119



120

2-3

2-4

2-5

2-6

2-7




121

2-8 8
\/
\/
\/
2-9 9
\/
\/
\/
2-10 10
\/
\/
\/
3
<> <« <>
1 8,9,10 8,9,10 3,5,7
2 3,5,7 1/7,1/5,1/3 1/7,1/5,1/3
3 8,9,10 3,5,7 3,5,7
4 1,1,1 3,5,7 3,5,7
5 1,1,1 1,1,1 3,5,7
6 1,1,1 3,5,7 3,5,7
7 8,9,10 3,5,7 3,5,7
8 8,9,10 1/7,1/5,1/3 1,1,1
9 3,5,7 3,5,7 3,5,7
10 11,1 11,1 3,5,7

4.2,5,5.8 2.53,3.64,4.77 2.51,4.12,5.73




122

(4.2,5,5.8)
(1,1,1)

(0.17,0.24,0.4)

(2.53,3.64,4.77)
(2.51,4.12,5.73)

(1,1,1)

(0.18,0.32,0.54)

(0.07,0.09,0.14)

(0.15,0.27,0..46)
(0.12,0.21,0.34)
(0.11,0.2,0.34)
(0.07,0.11,0.18)
(0.08,0.12,0.19)
(0.04,0.07,0.12)
(0.02,0.03,0.06)

(0.19,0.32,0.55)
(0.18,0.31,0.52)
(0.1,0.18,0.32)
(0.08,0.15,0.26)
(0.03,0.04,0.07)

4
(1,1,1)
(0.17,0.2,0.24)
(0.1,0.27,0.4)

5

(0.38,0.59,0.9)
6-1
6-2
6-3

(0.16,0.28,0.5)
(0.16,0.26,0.43)
(0.15,0.28,0.49)

(0.06,0.1,0.16)
(0.05,0.08,0.13)




7-1

(0.057,0.159,0.414)
(0.046,0.124,0.306)
(0.043,0.118,0.306)
(0.027,0.065,0.162)
(0.03,0.071,0.171)
(0.015,0.041,0.108)
(0.008,0.018,0.054)

7-2

(0.034,0.102,0.297)
(0.032,0.099,0.286)
(0.018,0.058,0.176)
(0.014,0.048,0.143)
(0.005,0..013,0.039)

7-3

(0.011,0.025,0.07)
(0.011,0.023,0.06)
(0.011,0.025,0.069)
(0.004,0.009,0.022)
(0.004,0.007,0.018)

8-1

(0.039,0.275,1.908)
(0.031,0.215,1.41)
(0.029,0.204,1.41)

(0.018,0.112,0.747)
(0.02,0.123,0.788)
(0.01,0.071,0.498)

123



124

8-2
(0.038,0.332,3)
(0.035,0.322,2.889)
(0.02,0.189,1.778)
(0.016,0.156,1.444)
8-3

(0.079,0.5,3.182)
(0.079,0.5,3.136)

|
1]

C

PCB

CD-R & DVD

D
T




9-1

IC
PCB
Notebook

CD-R DVD

0.131,0.241,0.423
0.095,0.17,0.295
0.068,0.121,0.211
0.071,0.122,0.208
0.058,0.099,0.17
0.048,0.079,0.134
0.044,0.07,0.118
0.034,0.053,0.089
0.03,0.046,0.078

9-2

1C
PCB
Notebook

CD-R DVD

0.14,0.24,0.41
0.09,0.14,0.24
0.07,0.13,0.21
0.06,0.1,0.16
0.06,0.1,0.18
0.05,0.09,0.15
0.05,0.08,0.14
0.04,0.06,0.11
0.03,0.05,0.09

9-3

IC
PCB
Notebook

CD-R DVD

0.128,0.225,0.38
0.91,0.153,0.253
0.078,0.133,0.221
0.069,0.101,0.154
0.07,0.123,0.211
0.055,0.094,0.16
0.055,0.085,0.138
0.036,0.053,0.084
0.022,0.033,0.058

125



126

9-4

IC
PCB
Notebook

CD-R DVD

0.117,0.189,0.301
0.114,0.203,0.343
0.086,0.141,0.229
0.086,0.145,0.239
0.051,0.075,0.113
0.048,0.079,0.132
0.043,0.066,0.107
0.041,0.06,0.092
0.03,0.043,0.07

9-5

IC
PCB
Notebook

CD-R DVD

0.116,0.206,0.344
0.104,0.183,0.306
0.084,0.135,0.216
0.073,0.108,0.164
0.062,0.094,0.146
0.058,0.086,0.135
0.055,0.083,0.129
0.043,0.061,0.094
0.031,0.043,0.066

9-6

IC
PCB
Notebook

CD-R DVD

0.104,0.153,0.224
0.105,0.179,0.292
0.087,0.135,0.208
0.075,0.114,0.174
0.074,0.115,0.179
0.066,0.112,0.186
0.062,0.095,0.148
0.041,0.06,0.093

0.025,0.037,0.061




9-7

IC
PCB
Notebook

CD-R DVD

0.119,0.205,0.335
0.1,0.161,0.253

0.082,0.1260.193
0.084,0.13,0.202
0.065,0.103,0.162
0.049,0.071,0.108
0.068,0.098,0.145
0.038,0.058,0.093
0.034,0.049,0.076

9-8

IC
PCB
Notebook

CD-R DVD

0.129,0.201,0.308
0.1,0.157,0.243
0.086,0.137,0.213
0.085,0.126,0.189
0.074,0.116,0.18
0.054,0.08,0.12
0.055,0.086,0.135
0.039,0.057,0.088
0.028,0.04,0.063

9-9

IC
PCB
Notebook

CD-R DVD

0.123,0.202,0.316
0.107,0.168,0.256
0.091,0.138,0.208
0.075,0.103,0.145
0.071,0.110,0.168
0.059,0.088,0.132
0.051,0.075,0.112
0.048,0.065,0.093
0.035,0.05,0.078

127



128

9-10

IC
PCB
Notebook

CD-R DVD

0.134,0.224,0.359
0.097,0.16,0.254
0.096,0.159,0.253
0.073,0.103,0.151
0.062,0.095,0.147
0.046,0.062,0.092
0.044,0.067,0.106
0.053,0.068,0.092
0.043,0.062,0.089

1C
PCB
Notebook

CD-R DVD

0.123,0.182,0.261
0.083,0.1004,0.131
0.092,0.125,0.17
0.092,0.138,0.2
0.085,0.119,0.164
0.085,0.115,0.155
0.07,0.09,0.116
0.047,0.065,0.094
0.046,0.063,0.089

9-12

IC
PCB
Notebook

CD-R DVD

0.115,0.2,0.333
0.112,0.204,0.349
0.069,0.097,0.141
0.067,0.102,0.159
0.062,0.095,0.148
0.052,0.086,0.145
0.071,0.108,0.168
0.046,0.07,0.109
0.025,0.037,0.064




10

IC
PCB
Notebook

CD-R DVD

0.011,0.214,4.125
0.008,0.164,3.152
0.007,0.13,2.49
0.006,0.115,2.144
0.006,0.104,2.001
0.005,0.085,1.586
0.005,0.082,1.552
0.003,0.059,1.104
0.003,0.045,0.87

(

Notebook

PCB

——CD-R & DVD

o
¢

)

36*%12 = 476
AHP
+36*17 =612

050

3+21+10+10+
AH P
3+21+10+10
22 %

129



130

z\j =(Lij’Mij’Uij) (7 11
12
Dgzwﬂ vij 1,2, ,n(8) 21.743=[1.457/(1.457+1.108+0.876+0.
| 3 J 755+0.704+0.558+0.546+0.389+0.306)
%100
11
IC PCB Notebook
1.457 1.108 0.876 0.755
CD-R&DVD
0.704 0.558 0.546 0.389 0.306
12
IC PCB Notebook
(%) 21.743 16.54 13.073 11.275
CD-R&DVD
10.505 8.335 8.153 5.807 4.568
CD-RE&DVD

’ 21%

8%

11% Notebook PCB 17%
11% 13%

5



IC

Notebook

CD-R&DVD

AHP

Satty

13

1~9

PCB

AHP

Harker

AHP

Buckley

131

3+21+10+10+36*12 = 476

AHP AHP
3+21+10+10+36*17 = 612
22 %
4,
I1C PCB
Notebook
CD-R&DVD
1.
2.
3.
4.



132

13 2000
89
48.70% 15,308,839 -13.52% 6.16
47.64% 579,009 288.39% 8.18
27.97% 111,965 245.51% 1.65
14.57% 157,882 183.90% 2.02
27.43% 1,622,520 226.19% 4.15
43.88% 2,509,429 421.15% 9.47
IC 47.05% 19,514,144 238.91% 5.38
52.36% 14,555,671 617.26% 4.35
49.56% 4,497,386 615.64% 0.89
24.48% 477,206 1102.73% 0.83
PCB 15.79% 195,148 41.22% 2.55
22.18% 165,488 53.26% 2.16
10.35% 1,459,517 11.18% 4.18
Notebook 5.55% 783,487 -13.57% 3.22
11.14% 2,037,772 -13.14% 5.72
25.49% 77,471 641.35% 3.14
46.82% 92,797 108.80% 3.61
23.87% 209,173 236.76% 1.91
49.65% 145,041 528.89% 8.24
37.95% 1,898,701 2162.84% 3.54
54.82% 174,843 595.03% 4.08
14.84% 249,514 111.26% 4.46
24.38% 178,109 7.30% 3.94
26.66% 41,139 -28.48% 5.72
11.27 251,965 16.30% 4.22
22.05% 3,700,619 -0.93% 10.50
17.03% 167,655 16.69% 3.18
14.20% 715,070 131.10% 6.59
13.31% 464,929 6.85% 6.69
19.08% 202,322 -93.15% 6.40
CD-R&DVD 18.56% 111,009 -66.33% 3.95

21.99% 1,740,183 8.55% 8.30




e ]

AHP

2000

(1993)

AHP

365-371

(1992)

(1997)

(1994)

(1998)

(1982)

(1997)

(1997)

133

.Buckley, J. J. (1985). Fuzzy

Hierarchical Analysis. Fuzzy Sets and

Systems, 17, 233-247.

.Chen, S. J. and Hwang, C. L. (1992).

Fuzzy Multiple Attribute Decision
Making Method and Application. A
State-of-the-Art Survey, New York
Spring-Verlag.

.J.J. Buckley & S. Chanas (1989). A fast

method of ranking alternation using
fuzzy numbers. Fuzzy Sets and Systems,
30, 337-346.

.Satty, T. L. (1980). The Analytic

Hierarchy Process, New York
McGraw-Hill.

.Zadeh, L.A. (1965). Fuzzy Sets.

Information and Control, 8, 338-353.

2000 04 25
2001 05 06
2001 06 18



	ABSTRACT

