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Abstract: In the past, the investigation reveals that when consumers use online music, the major
reasons they do not want to pay are “unwilling to pay” and “the price is too high”. It means that the
issue for the online music about the consumers’ willingness to pay (WTP) and the businesses’ pricing
is worth discussing. Due to the consumers’ WTP comes from the subjective evaluation under the
uncertainty, the nonlinear interval regression constructed of the functions of upper bound and lower
bound can describe the uncertain estimation value. The major purpose of our study is to analyze the
consumers’ WTP per month for the online music by interval regression. We take two perceptrons
which include single hidden layer and single output neuron to develop the nonlinear interval regression,
at the same time, the input node links the different evaluation dimensions. Owing to the existence of
interaction among evaluation criteria under part of dimensions, we take non-additive fuzzy integral to
integrate the performance of every criterion to generate the dimension performance. Our research
results are: (1) The predictive price interval between upper bound and lower bound almost includes
presently monthly rental charge of KKBOX and ezPeer+. It generally reveals that the consumers can
accept the charge standard at present; (2) For the difference between upper bound and lower bound of
WTP is greater than one standard deviation, the consumers mostly take advantage of the channel of
charge to acquire the online music, in the meantime, they can accept the price interval more flexibility
and are willing to pay the higher price to listen to the online music; (3) The average WTP of the
consumers who realize the copyright knowledge is higher than those who do not know and are not sure.

It means to enhance the importance of music copyright is essential.
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B (31.4%) > WEIVIREL I S e sl N ORI ISLEE (R 1T - B bl T af'ijf (A
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al., 2006a; Molteni and Ordanini, 2003; Ozer, 2001) ~ 354 -3 51 | FEFAZE IS L ST 47 (S
Z7o W95 ZdrgmET > 5 95 5 Bhattacharjee e al., 2006b; Clemons et al., 2003) E’??ﬁ'%‘fﬂﬂ‘ﬁ:@
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(6) Loureiro et al. (2002) : FRIf{YE 5T 4 TEFHHE (eco-labeled) N[y WTP &S > L%
B S URL £ 18 G0 0] 5% 6% Ao (ORI R

HH T WTP o BQLF“J/ It s Hlfgglﬁ[h@ff (Perceived Quality) % 4.%!@} T WTP fVEIfol [k -

(7) Moon and Balasubramanian (2003) : fﬂ‘%ﬁ%ﬁﬁiﬁ@?%iﬁi&[p@iﬁﬁ??{ SRS (TR fiLFF”{,FIfJ WTP £
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(5) Dodds et al. (1991) : If[[(‘ﬁl Iapq, I ?ﬁgﬁa{z%gsg jj/}F:? ﬁ[ﬁ’m?%]? HUEE o
SR RIFVEY Iﬁht”ﬁ:ﬂﬁr VI WTP Kk > 7 T” L B F5 Lt L Y RV B
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23 P fh A PR
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# (Chen et al., 2002; Grabisch, 1995) » 1" " [I'|Z}ET % f IJ?%F"I;Fj}f'sr@ T (R AR Fayk
(Weighted Average Method, WAM) = E,Ir Pl TR BRS04 @%’E‘j’[ﬂf fel A 2 R o 7 2YEH
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HRLUIRT FE - (B (Wang ef al., 2005) « [T JHE§ IEET - Choquet 53 =117
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W94 {@Ew{[ & 91 [FEGUR zriﬂ'*lifﬁ: 92 M FEF 0 N 95 s ﬁF WL@«« 596 ;
Tzeng et al., 2005)
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41 FEEiE

fI'1 Ciriacy-Wantrup (1947) FrfeliV £ [F Fg_r lﬁ 3# (Contingent Valuation Method, CVM) > £32fl
SRATIET I‘J«JWJ%@%?@F— i - ﬁE'W\fﬁi’?& * RURLGHET  SERREYTR > [RRI B -
CVM 'l 73 EWLDLI*EI%JFEFJ?Q(I'TFH}'FI » 593 ?'}ﬁﬁ'f' » 2 93): F'ﬂﬁﬁ“ﬁﬂ%ﬁiﬁ (Open-Ended) -
7 IFJ‘ 1*  (Sequential Bids Method Iterative Bidding Method) ~ ¥ ] 1% (Paymentcard
Method) ~ = 573 #9% (Single-Bounded & Double-Bounded Dichotomous Choice) ° #&! [l FF i‘*@
F”FLW*E‘F’ [ISIVE e PR F'EWT“FEJF ENE SR i SRHEY WTP
s EE jﬁgé‘f?ﬁfdfir’?fﬁ%ﬁ V% WTP G245 - ’Fjﬁ% 35?1 o HE Y
e[ | FA,“ WTP -
42 B RIRE B A
421 B RIR

ﬂ*“FfI fﬁﬁjiié’?J?]?J[lii (SRR I - Pi{f (object) FpPht S~ [mE R & A (candidate
set) FORETE + 2 SEHGTHIE - ﬂﬁ R T T PR
%ﬂﬁrﬁ%ﬁ%“?” WEL EIATE §iNFE A,;Fj}f”f[;g‘[ [E%X {X1, X250y X} EJEJ{S:L%F PXY) ER X
FUBi& f' (power set) Eﬁ HIF (X, P(X)) Ei— F ikl 2-fH] (measurable space) ¥ J[?iniF'J%F
FFE¢ (non-additive set function) g : P(X)—>[0, 1] ekl ™ (=TT > [ 20 B~ U]
(Grabisch, 1995; Sugeno, 1974) :
(1) p(P)=0, p(X) =12 %% Boundary Conditions)) ;
(2) #H=H 4,Be PX), T AcB, [|l uA)< p(B) (?ff;“:ﬂi(Monotomclty))
(3) ® X (- fw/ & F’"T %]l (sequence of subsets) ['] AcA4c- C Y A4, o>

Hll hrg H(A)= ,u(hl’g A)  (GHv#%(Continuity from Below and Above))

A% I EFfi%ﬂft‘V (R BN ﬁﬂréﬂiﬁﬂ@ pf R L R T R e
EJFTJ ﬁi |4 (Chen ef al., 2002; Tzeng et al., 2005) °

&E}“”?f’rﬁl*ﬂiﬁﬂ’*" It pRoks AR 5 T 2 Ff-ﬁ—'g*“"’gf?ﬁﬁ*ﬁl*ﬁiﬁ@@ (fuzzy
density) » = 7[~‘El’§ YA FLT"E'JIF[I UH ] A-ASCHRRR A AEASRA 5TV FHET (Tzeng et al., 2005;
Wang et al., 1998) < it @ VIOBEIEED 40 (Ged) SR g R F ORI g R

(K3~ A= BePX) 2 AnB= ¢ | H(AUB)= pA)+ HB)+Au ) B),
Ae (L) JIFFE K- AMURRPE o Bl A SR A4 % B VLA LT
=3 ,5 A=0 [ A 4% B VRTE R (additive effect) » ARy H R L 2 (B
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“’51, A>0 Eﬁ s PPy RS E S S (multiplicative effect) ; ’51, A<0 Eﬁ eS|
S ﬁ[’*\ ¥t (substitutive effect)
M) (A e POO) RIHFR AN P2 A ST RIREPVITSIE AR - s () RS x
FUREISFEI RIS, - ﬁﬁrﬁ%@@ My, Moo, ,unET“'IDE?*] Bl g (A) i pn, fo s Moy
A [ s
H(A)= %[H (L+ip;)  -1] 0

xed
A (R PX) miﬁ” ATSCRIIG T IS e A fHCE - A T TR I
P @) =1 FoEH o )™ 5 ZR] -

I@?rﬂ%p'l S * cIJI’:'] Xy X oy = [[_EI lﬁﬁj I (m=3)F x1 ~ x = x3 pIAHEE
FIAEEr S MoTpIEL g =04~ p,=08> ,U3—06 HIRSFT 2 P R 0 () = p ({31, x0,%3)
=1 A F 0928 flik® /1<0’Ff]'9f|”°%&< X1~ Xy 2 oxy VHIE! EJF,(*TT’% M 4 (e, xa)
M xxsy) o (o) JOET g o EE s = A TRV SR

M x,x00)= U+ Uyt Ap, 14>=09 )
M xnx3p)= o+ s+ Au, ;=078 (3)
M ({xo,x33)= fot ps+ A, f3=095 4)

4.2.2 Choquet # 4

IE;I% SR - EART X pvZEE Tl P B (nonnegative real-valued measurable
function) > = f: X—[0, 1] I'] 0 b~ BRI > FIES £ BT 4 Y Choquet AT

(© [ fdpu= Z[f(x,-) [ (i) 1(E) )

T foxg) =00 Bi= 4, Xieryeos X} 0 2 fog) PUAHRTE 0 fURERSE (1<i<n) e p(E) Vil
AP (U D@y, (1 A ) = 1) FHEPEH < YIf 2 T > Choquet AT HIFLFF IR 1 A -
EE AR *tj;ipr%ﬁ{g;?’r@*q ) Fgﬁ[\iiﬁr@%‘ﬁﬁi'ﬁ;ﬁﬁ’r[’@p[,J@u&ig,‘;};m; » HEE R X ;’?Jﬁi
N J;Fﬁf}}a for) + iy x BSOS A -
,N%ffvﬂjiﬁﬂﬁj&@ V= IR
(1) t% SRR - SO P o)
@) B Mﬁh%@ﬁf@w FIFOET IR
3 EIHF} 2“%@%4& o IR ISR B i
(O P R §Es ﬁ{gi&l’@ o
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S ()

NACTRY)

S (x2)
S G

H(E)  H(E.) H(E) A (Ey)

ﬁ 2 Choguet #is3 ﬁ'——‘r

@i i - @%% HETE x> x Fox EIfJ,?zF;J'TI'QEj}} HIES flx) =80~ flxy) =30 5= flx;) =
50+ fywz A fE s AR AS) PREIVE T X » n P [ 5 n F x
E'ffﬁ"é%ﬁi%*ﬁ@ (M~ fo~ p3) FHEPEH © (I flxy) < flxs) < flx) ﬁ?ﬁﬁﬂﬁ%ﬁ’@é%ﬁ%’
71"5[[]}{?]' X1~ X 2 ox 7?H[J§’*r'j§'?:t@ X3 X F oxo WERET f(A) Y s

AS) = [fx)-Axo)] pt ({x1, X2, X3}) + [fxa)=fx)] p ({2, x3}) + [Axs)—Axa)] ot ({x3})
=30 x 1 +(50 — 30) x 0.95 + (80 — 50) x 0.6 = 67

(6)

43 % i Eﬁ
S PR R TUF”EH“Lﬂﬁ SNELAN) FEJL[fEEJ*E‘[ T PR :[Jr» BT [T

[T B E o P S ] plé{l% fOFR i (Hwang er al., 2006) - 13 1555 A7 SRR bl B
CIRE . fg&%ﬁljﬁétﬁﬁi (i ]’QEIEI’UEI F1Z &' (Huang ef al., 1998; Hwang et al., 2006; Jeng et al.,
2003) » FU P a A - it B O FE OIS o T LRSS S R et
RN R
431 s4E% B4 (Linear interval model)

ST RS S o B AF*’T"‘J“F‘JL el o S5 rED X = 0o, X, X0) ﬁlj?, » ELAf
Al Yoo £

Y(X)=Ag+ A4, x1+ Ay x,+...+ 4, x, (7

FUH A BB FHIEIZE (1< i<m) - R YO A ERERT] = [HEE] m STERRL X0, Xa, X JUIFT
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ORSIEARIIREF P11 Hht 2 4,

Minimize p,(X 1) + y(X2)+. .. 1(Xpn) ®

subjecttod, € Y(X,),1<p<m ©)

E pux) PSRBT YOo) PPt (FRQmI ) i) d, (9% x, (ORILEE o s s |
MRS E V0 e b At B Rt @rﬁ - v A I S A L e
& f SR L PO ORISR | o pRR T ] %ﬁ* _FRE USSR
F AR ORIV 2 JE’N*FHE‘F’ R PRRL
432 # % g RRA TR E TS
FAEAHRE YRS (perceptron) [T p*%ﬁ&ﬁgg’ﬁ%@;ﬁ (connection weights) == 2" | [i]fif
(threshold) [T (neuron) S5 o [yl Fl 1 KRR 10 eI I £ 7202 Fe s g
DA R JJlg“g\[ﬂ:F% I o ST 2T e 2R P EGERST Y o Ishibuchi and
Tanaka (1992) FIE R 2! BT R Ee - AR 7 B (MLP % MLP,) » (s
TRRIIUEEST 53 Jl% %R Gh Lo FIEE L (g7 (0 2 g (0) > T EL = -

g*(Xp)ﬁdpgg*(Xp),lﬁpSm (10)

HEHTE (X,) % gu(X,) 53 HI P % %, & MLP == MLP. p e i g (X,) - (X)) IIER
B REIOOE - g (0 = g.(x) IIE“%E%P’W]EW*N Al 2 PLERIO S AR LR Y

TEEUE B AL T [ g (X), g ()] e o BT HRE g (X) 28 g, (X) » Ishibuchi and Tanaka
(1992) SR ™ & SAREET =RV 4 Pkl :

E= Z o,(d,-g (x,) (1n)
p= 1
B E g 0 [ifF @, TR

a =

1 ifd,>g (x,)
p

0] ifdpSg*(Xp) (12)
Wt g, () [ifF 0 @, BIEsT

o 2{1 ifd,<g.(x,)

—”[m

P o ifd,2g«(X,) (13)
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H 1@ e 0% 1 Vo~ -] OB BT 0.0+ @, Uit 4,5 (0 117 g. (9
J PR B - A A A 5 PR RO % I RUETET T (backpropagation algorithm, BP)
i SRR 1554 FBAEE (Jang eral., 1997) » T 13T | i = BRfiEfR g, (X) <g’ () W
Ishibuchi and Tanaka (1992) §iél}~ i T fUZEUH BRI £.00, K (0]

. if g« (X)<g"
k* (X) — % (X) . 1 g« (X)<g *(X) (14)
E(g*(x)+g (X)) if g«(X)>g (X)
*r)y — J €0 if g« (x)<g” (x)
k (X) )1 . . * (15)
E(g*(X)+g (x)) if g«(X)>g (x)

% Ishibuchi and Tanaka (1992) Al i Z[EeE B gL Jﬁ{l gﬁ’ SR ﬁﬁ*lﬁﬂ R FJQ B
Elfj%»??tﬁEJHI CupfisdEig > d[ H @[ IR (X, g (X)]

44 A 2 WTP % B el STRB 2% *#

RSO R H SRl FR S B HOSTRR RA 1 d Foppois y =

%Wéwaﬂ%%Mﬂﬁﬁﬁﬂ Wmmt’%?W%#P@H*ﬁ¢mﬁi$*E = RIfY
%ﬂ b BRI TJW E t[ﬁj?%g'ﬂﬁ A% P R ”“ ?ﬂgﬁi (backpropagation

algorithm) & o & "] FE A HE E/[‘éfgrgzllpf‘%i’ ‘lj?flﬂﬂ}%? e A B (hidden node
number)~%’§?7f§*< (learning rate) ~ e 145 (momentum) 25 (158 Fmﬁ S3F RS 1] Ishibuchi
and Tanaka (1992) ﬁfrfﬂﬁ',j/éﬂezftgp”t ELW 71?74?4[“ lﬁl“ a2 ?ﬁ' Bﬁfﬁﬁlﬁ%ﬂ?ﬂ L[ e
Te VIS 5T I FE WTP Bk [ s oL

g AR R U 3 T o YA S SR ST 71 WTP iR
o Flfgr I I/?Zf G p[;ér:g[ ] Likert ~ &’!{\l@vp[ | i} ’{&E[]JF'LJW%:T@;[E[]J% 'éf?ﬁ
YRR - 1) 0% 1 VRSFOLPIE i - £ 0 PRI EIR oy 1 I*ijlfﬁ %IFQ'
o e i i &FEIQJ{’E ety ?Eﬁwﬂv g H}Hflﬁpu}ji—%] % 0 | VY
B o i R ORGSR
U)Eﬁm%”aﬁﬁ‘Whﬁw@‘ﬁEWﬁﬁ”%mﬁﬁjmﬁ&EUﬁFﬁHE[EWPJQﬁﬁﬁl

ik ﬁffﬁ?[;‘/%ﬁ}fﬁ@ ,,'%plﬁrﬁﬁywz S H AP 2 A
@)ﬂ%ﬁjﬁ\aiﬁﬁ.w4%ﬁmaﬂ*@#w pw;%ﬁifmm@g@WﬁW@o
O) WIS R R A
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U aps B HITE EX
RARE TR g e 2 ome g
W3 ERIERLE WTP B MREHEEE S
1 [URIHER Y R - R S
B 5 I S . I
TR P 1
* 0
BRAPSTS = 1
i 0
R BB 0.25
R 0.50
*ﬁt 0.75
R 1.00
?»l%qx@aja,:gj« () %iﬁ!] 30 sidh 0.2
30 SiE~1 TR 0.4
LT~ TR 0.6
2 PH~3 PR 0.8
3 TREE 1.0
FRVE A e |
JHEE 0
(AR I R G 0
TrEE 0.5
g 1
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ch’% 17146 i SHG{ il ezPeer-i-[El“ c,JF'% 70 e sﬁ;f p}gﬂﬁap Néﬂm,? T%@J‘J

SRR G 62%) FIFH S (7 87%) %% zmw H*é"*‘“”vﬁ% (lﬁ 64%) » = 47
ISP (SRR (7 59%) o
51 &~

Cuieford (1965) #f¢1 i1 Cronbach’s o [FEE470.7H £ ) 2 | S5 f70.35%20.7 0
H o PIERE 5 ISAC0.3SHE LIS - o) AR - B0y e e Ffap‘gﬂ R '[\ijt;-? g
cl F“Umjiﬁmlfl i HEREELY o) T’T??FMTJD%ZF% A2 A1 T B KKBOX [V

HEIEZFUfEEY Cronbach’sa /14 0.35 %2 0.7 VR » i < ﬁ“[gtlyf ﬁﬁﬂ?jl}'”lp
BTt 07 1)k PRy Bk A -

5.2 A St FIR T

7 AITHR RIS B2 BT I E TP IR R e Bl R (g TR

B+ gr,éuwg%%gﬁwgﬁ/z(gﬁ 5~ A PN 590 ; ﬂéIF,E‘/ +I91) FURFRT =1 ok iEm e

AT YR8 o T NP ‘J[” PR AR 7 B TREEE R - 5 gﬁ« Rl 2

w (5992) HpnEe G By or 8 GRED B @Uﬁa B IR EEL 0.1 [ - i E !Hi
S EE S RN o e ,.?3;3«\%4_&, 0.1 o bttt %ﬂ-ﬁﬁgﬂ}pdﬁ%ga HIAETS (R 1A

#.2 KKBOXZE ezPeer+{f = [FEl l'r”;,@i}ﬁ

Cronbach’s o ffi

iils ks KKBOX ezPeer+

EEallES 0.791 0.784 0.801

el E 0.691 0.663 0.744
BrFp g 0.650 0.602 0.752

ﬁ“?iﬁﬁﬁ 0.740 0.747 0.709
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BT il PR AR R IR T SR e [ Rl it T“J 'lfi,ﬁ\%ﬁo
(5) KKBOX =2 ezPeer+it Flﬁipl’f’?tf’_% N |§Ejjr:ft'r - fili [*%fﬁéjplj\ [/#E[[Jfajféﬁif&ﬁﬁfi
e iﬁ%ﬂ F‘iiﬁ?,ﬁ?ﬁ—ﬂ o [RIFE ~ el 4 R '[ﬁ?l]@g'ﬂiﬁﬂ?&ﬁ SRR A
ﬁﬁ%ﬁﬁﬁﬂﬂglﬁ]&zﬁﬂf’fiﬁﬁ Fﬁ%ﬁkﬁ'ﬂ UwFJ‘f’E'S‘T, °

F3 FREHEEST KKBOX fﬁln REV

ﬂ% FE#*EE;I'};?“ 5"7 _Pé‘ it Ellil /][ [J?[‘;;j} 5(‘ i ﬁ"—‘* IE 5[[—_»'. IE’
> 3 19.2318 84207
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15 3 13.6247 7 4063
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F 4 FREAHEELS ezPeer+ IR g:r:vss?j&%[

R TR B RN I I
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#5 KKBOX 2 ezPeer+ ffliB [BEL ¥E{ESIHEE

i sl T —creert

SIREE A HEREE A

[l SRR 0.593 -0.894 0.631 -0.920
TP T A 0.574 0.614
#!—4% AR 0.599 0.609

N LR T 0.656 -0.596 0.646 -0.588
FEH ETRrey 0.564 0.571

i HR A R 0.514 -0.973 0.509 -0.971
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""HE%*E&Q& i 0.684 0.689
i %4 DRM Bﬂﬁfu 0.634 0.617

HIFERLET AR~ HREH 0.625 -0.909 0.617 -0.913
HLHE) T 0.656 0.663
A D SERR T £ 0.527 0.543

5.4 46 3 o< A 4

A AR ~ HETRHET S TP S R AR SR L A

PISIATRRE o APl gl b iy (S PR AT R A Al Bl o i 6 A

(1) #ik KKBOX ﬁIJF;I ,fr'—%ﬁ-[;ﬁ%@;‘/ﬁq [SRfAHEG A1 (0.77319) éc[r?iff,#[@'r (0.76717) ~ =
1% (0.75834) ~ iF[IfEHf (0.74088) ~ = T (0.69726) ~ HFLN T % (0.65753) -

(2) i ezPeer+{if AR (ST R (0.74315) ~ MRIHE (0.72518) - HFE
Fﬁ#,@t‘r (0.72268) * Rl (0.71624) ~ 4= T (0.67429) ~ HIFE ST % (0.65714) -

%6 KKBOXTEE ezPeer+it: F‘,#ﬁf&'lj&?ﬁ?’ﬁ@

KKBOX ezPeert+

fir A P P, Pt
NS 0.77319 1 0.74315 1
NS 0.75834 3 0.72518 2
i opr e g 0.74088 4 0.71624 4
ilf-?“ipﬁp@fr 0.76717 2 0.72268 3
HIgE Tk 0.65753 6 0.65714 6
F = R 0.69726 5 0.67429 5
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