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5 Rating Method
Likert-type
1 2 3 4
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2.2 RN R A

Grade of Membership

1985 Function Principle



0 WELF TELH ]
n A =(c.a,b,d;w)i=12--n
n fg n A

R B fa(AL Ay, A) =B
=(c,a,b,d;w)

w=min{w,,w,,---,w} s :min{x‘y/:1 (x)zw} t, =max{x‘y/; (x)zw}
T:{g(xl’XZ""’Xn)|Xi =cC di’i:l’zi...,n}
T1:{9(X1’X2,°--,Xn)|xi =s, t,,i=12,--,n}
c=minT a=minT, b=maxT, d=maxT
minT <minT, max T, <maxT

A =(cp,ay,b,dsw), Ay =(c,,a,,0,,d,;W,)
w = min{w,, w,}

11 A A
A UOA, =(c, +c,,a +a,,b +b,,d, +dy;w)
C,Cy,&,3,,b,b,,d;,d,

21 A A
A DA, =(c,ab,dw)
T :{C1C2’Cld2’d102’d1d2}’T1 :{ Sltl’ SltZ’tISZ’tlt} '
c=minT a=minT, b=maxT, d=maxT
Cl’ailbl’dl’CZ’a27b2’d2
A OA, =(cc,.a,a,,bb,,d,dy; w)
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(3] = A, =(=C,,—a,,7b,,—d,;W,)
AOGA, =(c, -¢,,a, —a,,b —b,,d, —d,;w)
[4] alR

i)a =20,a O A =(ac,,aa,ab,ad,;w,),
iia <0,a 0A =(ad,,ab,,a0a,,ac; w,).

[5] /A, =(@/d,/a,1/b,1/c,;w,) C,,a,,b,,d,
Cl’al’bl’dl’CZ’aZ’bZ’dZ
A@A, =(c /d,,a /b,,b /a,,d, /c,;w)

(6] A =(c,a;,b,,d;w) X; =(0;,0,, p;, i3 W) C,&,b;,d;
Gi,Gi, Pis T, 1=12-n
OX,OAUX,0O---UAUX, = nc.qi’n 'Oi’nb.pi’ndiri;WH
ADXOADX0-0ADX, =55 ca,5 a0, 3 bp, 3 driw
Jain (1976) Maximizing
Set
1999

Graded Mean Integration Representation Ranking Method
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2 [—oo,C] Mz =0-c0<xscC
3 [c,a] L(X) L(X) isstrictly increasing on [c,a]
4 [a b] Hz =w,asxsb
5 [b,d R(X) R(X) isstrictly decreasingon [b,d] ,
6 [d,—o0] u;=0,deSoo

O<w<l a b, c d

A=(ca b dw,  w=l, A (c ab,d)x,
Chen and Hsieh(1998)
A= (c,a d d w,r L' R! A L
R A h-level h[Lih) + RYh) 112 2
h 0 w O<wsgl A
h-level
~ _w_L(h)+R™*(h) w
P(A) —L h( 5 )dh/L hdh (1)
A
1
A
W
L(x) R(x)
h
0c LY a b R d x
(LY(h)+R*(h))/2

B2 RBEFIEIEDEEZEMBERL
Chen and Hsieh (1999).
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(c, a,
b, d; w) (c,a d;w) Chen Hsieh (1998)

A= (c, a, b, d; w)

L(X) :W(E), c<x<a,
a-c

x—d
R(X) =w(——), bsx<d,
(9 =W~ )

L™*(h) =c+(a-c)h/w, oshsw,

RY(h)=d+(d-b)h/w, o<hs<w,

L*(h)+R*(h) _c+d+(@-c—d+bh/w
2 2 '

n A

P(’&):‘E)Wh(L' (h)J;R' (h))dh/Lthh: c+2a;2b+d @

Y = (c, a, d; w) —a
2 Y

p(y)=r2ard 4: +d (3)

A=(c,,a,,b,,d,) B=(cg as,b,,dg)
P(A) P(B) A B
(i) P(aO ,&) = aP(;&), wherea O R,
(i) P(AOB)=P(A)+P(B),
(iiiy P(AGB) =aP(A) - P(B),
©
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A B P(A) P(B) A B
P(A) > P(B) A B A>B
P(A) = P(B) A B A= B
1
3
2.3 BHIFME 2 EIVER
231 BB X
Sp
S =SCSYWOX, p=12 .z z m
P L ,Z i i
n
S, p
C i
W, j
X i j

ij

2.32 ¥R EEHF
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Sp
X1 MRHEEERECEASEARAEBTEEME
(c,ab,d) (c,a,b,d)
80, 90, 100, 100 0.8,0.9,1.0,1.0
60, 70, 80, 90 0.6, 0.7,0.8, 0.9
40, 50, 60, 70 0.4, 0.5, 0.6, 0.7
20, 30, 40, 50 0.2,0.3,0.4,05
0,0,20,30 0.0, 0.0,0.2,0.3
104 w04
09 _| 09 _|
0.8 _| 0.8 _I
0.7 | 07 |
0.6 - 0.6 |
05— 05 -
0.4 — 0.4 —
0.3 03
0.2 02
017 0.1
1 1T 1 T 1 1 > Tt Tt 1 >
01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 10
3 mRHEEEECIREXNEE
1 S, P
Sp
2
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(purposive sampling)

87 2 5
37 18
37
640 422 65.9
370 87.7 2
63.5 88.2
70.3 80.0

75.0 100.0
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*2 BEERIBE

452 287 253 34
128 90 72 18
60 45 45 0
640 422 370 52
3.2 EENEMEDH
1 Validity
Content Validity Criterion-

related Validity Construct Validity

(1)

(2)

(3)

Communality
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0.5
Donald 1995 3
0.5
2. Reliability Accuracy
Precision Stability
Equivalence
(1)
Testretest Reliability
(2)
Internal Consistency Internal
Homogeneity a Cronbach’s «a
a
a 0.7 0.7
0.98 0.35 Donald 1995
0.987
AilD (Alphaif Item Deleted)
3 AilD

3.3 RERIEERFRDM
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&3 BEZLHEITIIE  BEE VWEEREEERER

(Communality) | (AilD)
V1 4.33 2.85 0.0906 | 0.1024 0.4926 0.9867
V2 4.16 2.90 0.0400 | 0.1223 0.3909 0.9867
V3 4.38 2.98 0.0563 | 0.1237 0.5078 0.9867
V4 4.28 3.04 0.2315 | 0.0341 0.4858 0.9867
V5 4.05 3.04 0.0647 | 0.0658 0.4093 0.9868
V6 4.25 2.93 0.1366 | 0.0687 0.4499 0.9868
V7 4.28 3.03 0.0875 | 0.1941 0.4478 0.9867
V8 3.94 2.93 0.1977 | 0.0532 0.4072 0.9868
V9 411 3.02 0.0059 | 0.1028 0.4978 0.9867
V10 4.37 3.15 0.1719 | 0.1068 0.4781 0.9867
Vil 4.31 2.84 0.0839 | 0.0415 0.4660 0.9867
V12 4.01 2.99 0.1068 | 0.0900 0.5764 0.9867
V13 4.06 291 0.0773 | 0.2030 0.6416 0.9867
V14 4.27 3.16 0.0972 | 0.0237 0.5738 0.9868
V15 4.27 2.93 0.0673 | 0.0055 0.6196 0.9867
V16 3.87 3.08 0.0797 | 0.0834 0.5860 0.9868
V17 3.91 3.01 0.1012 | 0.0680 0.6792 0.9868
V18 4.16 3.09 0.0955 | 0.0737 0.5172 0.9867
V19 4.08 3.26 0.0233 | 0.1847 0.5765 0.9868
V20 3.83 2.81 0.0717 | 0.1610 0.5957 0.9868
V21 3.77 3.04 0.0330 | 0.0771 0.6550 0.9868
V22 3.89 3.15 0.0288 | 0.0675 0.6278 0.9869
V23 3.93 2.92 0.1192 | 0.1138 0.6259 0.9868
V24 4.10 3.33 0.0895 | 0.0694 0.5267 0.9868
V25 3.77 2.79 0.1377 | 0.0749 0.6582 0.9867
V26 3.77 2.69 0.0711 | 0.1608 0.6266 0.9868
V27 3.86 2.96 0.0778 | 0.1491 0.5739 0.9868
V28 4.63 291 0.0250 | 0.2403 0.4975 0.9866
V29 4.50 3.15 0.0306 | 0.0163 0.5228 0.9867
V30 4.08 2.92 0.0443 | 0.0714 0.4821 0.9867
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3 )

(Communality) | (AilD)
V31 4.40 3.11 0.0296 | 0.0621 0.5129 0.9867
V32 4.26 2.92 0.0871 | 0.1611 0.4116 0.9868
V33 4.21 2.81 0.0569 | 0.2035 0.5918 0.9866
V34 4.38 2.78 0.0119 | 0.2216 0.5947 0.9866
V35 4.40 2.64 0.0441 | 0.0754 0.5433 0.9866
V36 4.63 2.63 0.0285 | 0.1586 0.4635 0.9866
V37 3.92 2.87 0.1146 | 0.0443 0.5611 0.9867
V38 4.14 2.93 0.0028 | 0.0226 0.5998 0.9866
V39 4.07 2.84 0.1626 | 0.0546 0.6104 0.9866
V40 3.90 2.76 0.0658 | 0.0876 0.5850 0.9867
V41 3.92 2.76 0.1512 | 0.0699 0.5768 0.9867
V42 3.97 2.78 0.0074 | 0.1025 0.6505 0.9867
V43 3.93 291 0.0194 | 0.1412 0.5676 0.9868
V44 3.98 2.77 0.0815 | 0.2122 0.4933 0.9867
V45 4.28 2.69 0.1067 | 0.0842 0.3922 0.9866
V46 4.41 2.94 0.0283 | 0.1032 0.4931 0.9866
V47 4.21 3.11 0.0677 | 0.0579 0.5639 0.9867
V48 4.00 3.20 0.1950 | 0.0391 0.5942 0.9868
V49 3.84 2.92 0.0597 | 0.0540 0.5306 0.9868
V50 4.15 2.99 0.1237 | 0.2204 0.5407 0.9867
V51 4.01 3.01 0.1954 | 0.1273 0.5557 0.9868
V52 4.22 3.22 0.0641 | 0.0720 0.5553 0.9868
V53 3.93 3.10 0.3310 | 0.4036 0.5981 0.9860
V54 4.11 2.80 0.1133 | 0.1518 0.4726 0.9868
V1 ~V54

1 54
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p p
0 1
p 6
0.566847
0.58036296
0.58435127 0.58813056
0.60186274

0.60841455
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4 ZHHFEBEANKRESEE (182)
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1984 22
11 1-20
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XK1 BNEREASHEASTEZBMEEIZEERDNEE
Test Name Value Exact F Hypoth. DF Error DF  Sig. of F
Pillais 20914  1.52569 52.00 300.00 .016 o
Hotellings .26445  1.52569 52.00 300.00 .016 o
Wilks 79086  1.52569 52.00 300.00 .016 **
Roys .20914

ik 2 ANEREARITHABCTEETRAZEENDNETE

Test Name Value Exact F Hypoth. DF Error DF  Sig. of F
Pillais 34756  2.69423 52.00 263.00 .000 *rx
Hotellings .53270  2.69423 52.00 263.00 .000 *kx
Wilks .65244  2.69423 52.00 263.00 .000 *rx
Roys .34756

ik 3 ABHEABHARTHABEEZMHREAZGENDNEE

Test Name Value Exact F Hypoth. DF Error DF  Sig. of F
Pillais 66317  2.87759 52.00 76.00 .000 e
Hotellings 1.96888 2.87759 52.00 76.00 .000 ok
Wilks 33683  2.87759 52.00 76.00 .000 *rk
Roys .66317
ik 4 BNERESEEBABHEIREECEEHDITETE
Test Name Value Exact F Hypoth. DF Error DF  Sig. of F
Pillais .20367 1.23946 52.00 252.00 .143
Hotellings .25576 1.23946 52.00 252.00 .143
Wilks .79633 1.23946 52.00 252.00 .143
Roys .20367
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IR 5 BNEREBRTHABHIEIREEZEEHDITEE

Test Name Value Exact F Hypoth. DF Error DF  Sig. of F

Pillais 39619  2.90223 52.00 230.00 .000 ***
Hotellings .65616  2.90223 52.00 230.00 .000 ***
Wilks .60381  2.90223 52.00 230.00 .000 ***
Roys .39619

ik 6 ABHEABHARTHABHRIMEE IGEHNDNEE

Test Name Value Exact F Hypoth. DF Error DF  Sig. of F

Pillais .69167  2.54529 52.00 59.00 .000 ***
Hotellings 2.24331 2.54529 52.00 59.00 .000 ***
Wilks 30833  2.54529 52.00 59.00 .000 ***
Roys .69167

* % * % % o 5% 1%
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An Application of Fuzzy Multi-criteria
Decision Method in Evaluating the
Performance of Flourishing Fishing

Community Development and Planning

Hsiang-Hsi Liu’, Ching-Tad Chuang”, and Shin-Ta Chiu™

In recent years, the fishery industries have been gradually
diminishing. Resource depletion of fisheries has seriously impacted
upon local fishing communities’ economic profits and resulted in lower
earned incomes for the fishermen. Out-migration of fishing village
increased fast and caused the labor forces shortage substantially. The
great amounts of investment have also be introduced in the fishing
village with the plan of flourishing fishing community by government
authority, however, the performance of this planning has not been
evaluated yet. This study tries to evaluate and investigate the key
success factors of reconstruction and flourishing fishing community via
the fuzzy multi-criteria decision method (FMCDM). The results provide
useful information and implications for policy purposes.

Keywords: Fishing Community Development, Performance Evaluation,
Fuzzy Multi-criteria Decision Method (FMCDM)
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