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Wi, ) MN(CI) PP(C2) PD(C3) PM(C4) FA(C6) AP(C7)
MN(CI) 1 1 3 5 7 1
PP(C2) 1 1 3 5 5 3
PD(C3) 1/3 13 1 7 5 1
PM(C4) 1/5 1/5 1/7 1 3 1/5
FA(C6) 1/7 1/5 1/5 13 1 173
AP(C7) 1 13 1 5 3 1

Amax = 6.50, CI=0.10, CR =0.08<0.10

R e e e e g R
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FHH ?*.,—TJ '}&7}?)‘2‘ [

W= (0.191, 0.389, 0.133, 0.047, 0.030, 0.036, 0.175) ;

W= (0.276, 0.243, 0.331, 0.063, 0.056, 0.032) ;

Wi, = (0.199, 0.408, 0.138, 0.080, 0.088, 0.088) :

W= (0.432, 0.167, 0.289, 0.111) ;

W= (0.155, 0.353, 0.078, 0.053, 0.046, 0.057, 0.258) :

Wy, = (0.128, 0.377, 0.159, 0.045, 0.292) °

REIN] i 6 2 12 T E RS E\UEEJP}‘“R’[E' ' l’”[J ':ffﬁl SRS Wi Wiy s Wacs s Wagy
Wics s Wags ¥ Wi, BHERY /B [H1ET W,
(0276 0.191 0.276 0.199 0 0.155 0.128]
0.313 0.389 0.243 0.408 0 0.353 0.377
0.159 0.133 0.331 0.138 0.432 0.078 0.159
W, =1 0.049 0.047 0.063 0.080 0.167 0.053 0
0 0.030 0.056 0.088 0.289 0.046 0
0.037 0.036 0.032 0.088 0.112 0.057 0.045
10.166 0.175 0 0 0 0.258 0.292 ]
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WaCl DP(P]) DP(P2) DP(P3) PI [0200 0.217 0.143
o : b : W, =P2 [0.600 0.652 0.714
DP(P3) ! 15 1 P3 0200 0.130 0.143

Amax =3.03, CI=0.01, CR =0.03<0.05
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w.=10.049 0.047 0.063 0.080 0.167 0.053 0 [x]|0.055|=|0.045
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(6.1) % HERATFA 3 (C1) ™ AHELE B FEREF Wy,
0200 0217 0.143] [0.304] [0.189]
Woey = Wiy xWye, =| 0600 0.652 0.714 |x| 0.391|=| 0.654
0200 0.130 0.143| 0304 |0.155

(6.2) v iF S EW R (C2) T AR ELR BMEEEIE Wy,
(0231 0.217 0.333] [0.333] [0.249]
Wiy = W,y X Wy, =( 0692 0.652  0.556|x|0.429 |=|0.642
10.077 0.130 0.111] [0.238 |0.108]
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:\H]

“ (c3) &H F % /1B|N1§I|7rﬁj“ Wpes
[0.677 0.692 0.636] [0.238] [0.670]
Wioes = Wiey X oy =| 0226 0231 0.273 || 0.429 | =| 0.244
0.097 0.077 0.091] |0.333] |0.086]

(6.4) v 7 FRIEG I (C4) ™ 2HELZ ABMFERE wy,
[0.429 0.429 0.429] [0.368] [0.429]

Wees = Wiey X Wy, =| 0.143 0143 0.143|x| 0.368|=| 0.143
10429 0.429 0.429] [0.263] [0.429]




72 T PSR ) 2 0 PR RERTE R R S SLRRE] R

g

(6.5) = i~ iga S (C) ™ 2B ELZ AT FEEE Wy
[0.652 0.692 0.555] [0.391] [0.634]
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Wi MN(C1) PP(C2) PD(C3) PM(C4) TS(C5) FA(C6) AP(C7)
MN(C1) 1 1/5 3 5 S 7 1
PP(C2) 5 1 3 7 7 7 3
PD(C3) 1/3 1/3 1 3 5 5 1
PM(C4) /5 1/7 1/3 1 1 3 /5
TS(C5) /5 1/7 /5 1 1 173 1/7
FA(C6) 1/7 1/7 /5 1/3 3 1 /5
AP(C7) 1 1/3 1 5 7 5 1

Amax = 7.64, CI=0.11, CR =0.08<0.10

i~ 8 AnELE W F]] (C3) Tt 2 EREIMEMBA T T RART
W MN(CI) PP(C2) PD(C3) PM(C4) TS(C5) FA(C6)
3C3
MN(C1) 1 3 1/3 5 7 5
PP(C2) 173 1 1 5 7 7
PD(C3) 3 1 1 5 5 7
PM(C4) 1/5 /5 1/5 1 1 3
TS(C5) 1/7 177 /5 1 1 3
FA(C6) 15 1/7 1/7 W 1/ 1

Amax =6.57,CI=0.11, CR=10.09<0.10

59 EBEE I (C4)

I\
S

s e s B L

W MN(CI) PP(C2) PD(C3) TS(CS5) FA(C6)
3C4
MN(CI) 1 173 1 3 3 3
PP(C2) 3 1 3 3 5 5
PD(C3) 1 173 1 1 1 3
PM(C4) 173 173 1 1 1 13
TS(CS) 13 /5 1 1 1 1
FA(C6) 13 /5 1/3 3 1 1
Amax = 6.47, CI=0.09, CR = 0.08<0.10
w10 IS S S (C5) Tt B SRREE A e DR AR
W PD(C3) PM(C4) TS(C5) FA(C6)
3C5
PD(C3) 1 3 1 5
PM(C4) 173 1 1 1
TS(C5) 1 1 1 3
FA(C6) 1/5 1 13 1
Amax = 4.19, CI = 0.06, CR = 0.07 < 0.08
11 HE ARG S]] (C6) T E SRR ER B e 4R AT
W MN(CI) PP(C2) PD(C3) PM(C4) TS(C5) AP(C7)
3C6
MN(CI) 1 173 3 5 3 3 173
PP(C2) 3 1 3 5 7 5 3
PD(C3) 173 173 1 1 3 1 173
PM(C4) 1/5 1/5 1 1 1 1 1/5
TS(CS) 13 1/7 13 1 1 1 1/7
FA(C6) 173 /5 1 1 1 1 /5
AP(C7) 3 13 3 5 7 5 1
Amax = 7.44, CI = 0.07, CR = 0.06<0.10
12 TR AGEE E] (C7) T B FREMEM B ] R ART
W MN(CI) PP(C2) PD(C3) FA(C6) AP(C7)
3C7
MN(CT) 1 173 1 3 13
PP(C2) 3 1 5 5
PD(C3) 1 1/5 1 5
FA(C6) 173 /5 /5 1 1/7
AP(C7) 3 1 1 7 1

Amax =5.31, CI =0.08, CR =0.07<0.10
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516 0 E RN T (C4) T BT EL R L e i P2 p3
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Amax = 3.00, CI =0.00, CR = 0.00<0.05
S1T E RIS 2 (C5) " B E T A b ps
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e 1 S p Pl [0.652 0.692 0.555
DP(PZ) 1/3 1 3 W4C5 = P2 0217 0231 0333
DP(P3) 1/5 1/3 1 P3 |0.130 0.077 0.111
Amax = 3.04, CI =0.02, CR =0.03<0.05
B 18 R B (C6) AR A Pl P2 P3
WAC6 DE(]) DP(P2) DP(P3) PI [0.652 0.556 0.692
DP(PI) 1 5 3
DR s 1 O W, =P2 |0.130 0.111 0.077
DR(ES) 3 5 | P3 0217 0333 0231
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10 ¢ R R T (C7) S BRI Pl P2 P3
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Abstract

Successful new product development can ensure continuous growth of a company. However,
wrong decisions made may have catastrophic impact. Hence, it is important to select an appropriate
design solution that can bring about the highest operation efficiency. Various factors including
technological development, finance, marketing, production and design have to be taken into
consideration when selecting the optimal product design solution. These different factors are
interdependent, and the same is true for the different solutions derived from these determining factors.

In this paper, we propose a method for selecting product design solutions using Fuzzy Delphi
Method (FDM) and Analytic Network Process (ANP). First, the FDM is employed to identify
determining factors on optimum product design selection through conducting a survey among experts
of different disciplines of new product development. Then the ANP is adopted to determine the
weights of different candidates of product design solutions, which would reveal the optimal solution.
A case study of MP3 player is presented to illustrate the overall decision procedure and to examine
two sets of priority index [Wapp = (0.357, 0.381, 0.262); Wanp = (0.349, 0.520, 0.131)] derived using
the AHP and ANP approaches, respectively. Although there is no significant difference in ranking
between these two approaches, there exists great disparity in the final priority weights of alternatives.
Incorporating the interdependencies among different decision levels, the ANP approach is preferred
to the AHP approach and should be adopted, if possible, in the selection of optimum product design
solution.

Keywords: Product design solution, Interdependence, Fuzzy Delphi Method (FDM), Analytic Network
Process (ANP), Analytic Hierarchy Process (AHP)
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