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���� !"#$%&'()*����+,-./0"12,345)67+

89:";<=>"?@AB��"CD,��"EFGHIJKLMJNO"PE 

(Maglio et al. 2006)QLR,STUV��"W1,X<"YZ[\]^_`"ab,R

������".�c,%.deTfg,hiJ?@"jk,MJlm?@��no

pq,<oprstu,/vwx",yJz��A{"\]|d}~�"12,��

e���,��e��"�������" ¡,5E¢ST£¤"¥¦§¨u"©¤

F),ª«¤¬n%"EFop,®�¯°±²,³?¤)´¢µtun|"opr

sjk,¶·\]�¸e"_`e¹,W1V"���?¤º�"_`,»J�¼�!,

��e�8�½ �67+ 1�"_`|!"�tun|"Vop,5E¢��¾c,

\]EF"x#Q¢«)*\]e¹"_`)´e��89:"a$%���%&"?

@±'Q 

(¼,������".�c,���)�¿À��".�,E¢��¾c£¤"

Á½,*.d/0"12,y-.+,-.ÂÃ¡EÄ"o/|rs,�0g12 (focus 

group)|3E,R84/0"o/,(¢5ÅÆ_6"78yGJ���&,"927

8,Ç:J;���%<|"78±=92,>?(¢_6ÅÆ"@A(�BÈÉ),;�

��hÊC%"DËn5EFQª¼±²,(¢/0"o/?¤-.GHÂÃ¡EÄ,

�ÌhÊrsI!JK"_6ÅÆ,LÍ"_ÎeÂG´>MRÏ)NE������

'"fg(http://nccupm.wordpress.com/)QOP±,ÄiQ±ÐÑÒ¦R%&ST���

���".�c,U&_6VÆ"EÄ¡-.ÂÃÌW��� ¡����X?@,�

�*����"��67+,¼RJSY£¤"ÐÑÓ¦Q�

ÄiQ'()-.V"������oÊ,�LZ[���" ¡,%S["EÄ
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±=,hiJÔMJDy)ËÍXÕ"\9§OP±,-.]e��8]9:"

co-production .�,^Ö_¾%������Â,�_`"`a]AE�Q×²,%�

���"bcd=,��*����"��67+,Jea£¤"SYf�Q%/TÐ

Ñg,34*h�Ø2ijÙÚk<l��Ûm"Ü�Q¼Ø2ijRJÌn����o

Ýi¢UpQÄÐÑ'()º�����Þ!"��)ß,*����"qr����

��"oÊ±c,ÌsËÍ34��["àT#$� 

S�����tu"vw�������,JÄÐÑ ©¤"#",ÄÐÑ*º���

���A,^ÖhiJ%��V"��MJ;<x"��rsÚr,������

"ow,��9:"tun?EF"opÙ)<tun|"oprsjk,;yT

������e]Ïz"Ûm{m,>;\]_`"`a]e��Q 

|����L��� ¡]e��� ������c���" ¡}~J�L"�

k±�,��VÆÍ]3y�]%á"���~â5J����c"£¤¥¦,*

Ì�7" ¡K/,u�I);ãä"��� ¡��".�,34'()-.V

"����Ü�,�LZ[���" ¡,%S["EÄ±=,hiJÔMJDy

)ËÍXÕ"\9Q 

à�V������Ü��%����"bcd=,��*��"��67+,Jea

£¤"SYf�Q%/TÐÑg,34*h�Ø2ijÙÚk<l��Ûm"Ü�Q 

�

(¼,ÄÐÑ#"%&An��V������oÊ,©¤Ì=>?@2¢jk,

~z?@��På¡.�Ï)����,H-.����É�3E �����±u

æQÄiQ^�©¤e��a��S�a¢ÄÐÑ±XxÐÑ,�|�a¢ÐÑoÊ,

�à�aÐÑoÊ±áâ��¡ÐÑoÊç�,���a¢iQèiQ 

 

� #$%& 

"#$%&'() 

 

lm Urban ¡ Hauser (1980)¡�Ý=Ò\] Booz ¡ Hamilton (1982)�An"^

�,�������é�Têë,ì��Ô(strategic assessment)���Ûm(concept 

development) � 6 7� � (system design) � q � � � (component design) � í a

(implementation),/�TêëJeÂÃ�k±a,STê !"#$%&'() !*+$

",!-.$/0123$45#$6789:;%����c,ST�£¤"7�ÇJ

��"Ûm,R��Ûmlm Burchill ¡ Shen (1992)�An"SToÊi,�4�±¢

����(Concept Engineering),�|*=>"���OE��"��,���«Ì=�

T�����1�� �(1)ÅÆ>¡��rR�+E=>?@ (2)*=>?@{s¢�ì�

£J¤XX?@rsjk (3)��?@rRÀE�� (4)¥¦��qH|rs��"u

æQ 
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� 1� ��ÛmÜ� 

¤)[§=>"?@,�S¨Ç¤l©ÅÆ_6îª,S«;<ÅÆ�S¬">¡

_6',©¤eàT_6ÅÆ"oÊ,aJ®�¯°�0g12¡±²M³� 

� ®�¯°�º�¡îÛ1´�=>£5���Xx"µ¶rs¯Ò¡<°,S«¯

°"ÂÃ HG?ï.·T¸Â,¯°"^�,?ðñrsÍ¹¯�ºe5�V"

»Ê¡¼¹±q,ÇÏÌè½Ù]O=S¾¹¯�QS«%¯°c�?��"¿À

�ÁêÂÊ (laddering)�¬ë-#" (means-ends) ÊX,Ã�ÄkÅr"o/|}Æ

Ò,ÇSTÒ¦"#",J¢«¬n=STÒ¦#""¬ë,-./0GÈ®�Æ

Ò,ËÍVÆ%&=>��"�ò (Gutman 1982; Reynolds & Gutman 1988)Q 

� 0g���  ��!!""#$%&'#()*+$,-./(��0%+!!

&'(1)*++2,3!-)4+5.67)4+/0)4891.6(:2;

"< +34(+%5"=67>(?!@8A349@  ��.6(BC+9

@  ��.6(DA:;E<=>;?+"!1@@AD(DA5 

� BC34�!!FGDE1HI$J$3KLM"NO(FG+PBC(QH+R

"BCS34HIM"KLTU(IJ=VWM"K0XLKLD(VWMN+Y

BXZ(34+FGR[O\1+]P$KLM"NO(BCQ^_D`5 

 

abYB8RXcQ`dO\(eS+Tf2U3V`BCWgdX(%h+Yi

!!YBXZ(QHj\1(kZ+[\"!]^Dl"!m_`+naob+"U3

V`BC/pWqrs(%h+Yt=uA%&!@Wc(BC5bvw Griffin _ 

Hauser (1993) (xydz+{|XZ(Wc(}pD+~�P�7!@8R(+q{|

XL}p+YivweG(xydz+VW�ZfgeS+7;�(+qS�Wc(}

pD+"N�z;�(%h+Yth~�+={|WcD+[�7?-!�{|5 

�fgeSWc0%h�>+�&$Xc%h�9�5YiYBRi(Wc+!j

"Ezk?lHlZUJ%h(mn+i'[o�>={|rsD+�8p3��+d

8%&�Xc%h9�i�qH+qrs5!!�i�q+)&lt&_=t&�)&

"dP!!(%h+bt&_�t&+"&'Xc%h(Temn5vwUlrich _ 

Eppinger (1995) (xydz+XZ!@�%h9�0�qH(rs`+"u\Bvg(

BC+�7xo�w+;%&Texm(ds��8BC{|9�(5K0%h(yz

�>+C{q�"&�%hWc0��%h(|}+~a��YB�?Q`+�%h�
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'��g(rs+b�%h�(9�8������w�f�;E(HID`+�"+

%h[\�"!cnaBv(_`+d8������D+&BC�%hWc0��+

"3��(+Yt��&$YB%h�z��(TU|}�>+h[��{|��(�

�5 

����=k?xyu+~a 3���"�"��xm(_`_}p+����

"9�KL��u+�J�¡(��+X"!@)�¢&(��+�" Burchill _ 

Fine(1997)���B+£6"NOM"KL��+��(��"P$%&K0(+�"

FG�$XP�¡(��'#;;5=]yz(xyu+ �"�1T¢&¤+_!c

^�&�F(�L+!B8q ����(�`+Yt¥xy¦§[�z!@¨9(�

�o�Q`+���>xyKL��(+G!@�8© (¡H5 

      

� !"#$ 

 

¢ªR+dX(£«¬¤¥"~¦=§c¨P(FGM©ªR+�««¬�®(B

C+b�;!j[�E19(©ª_p�(�®5¯¯"+=ek°±(D²+°±-

²3W(FGM©ª+"!³T/��(�´5BS+!!P\VW(�"8³µ (survey)

(QHq34¶F(·¸_«¬¯j�³(�®5ab+³µQH(�®;!j9b�

��¹º»¼(²´{|5Yt%&!½3�b�¾0¥(«¬µ¶+T[3�¿\�·

+(ek_ÀÁ8«¬¸q(�³5b£«¬¹º¤µ¶5��°t(¯¤5 

Jk?ÂÃu+£«¬¹º¤ �»Äq�i«¬(¼� (http://pm.nccu.edu.tw)5Å°+

=Æ½(^WR+&Ç«¬NOÈÉ½Êl«¬NOxo(DCl«¬NOxo(0®�

=-Ë�®(^WR+P�ÌÍ¾(£«¬¹º¤"Î1988Ï��g¿p(ÐÑÒÓÔ]

À(£-Ë«¬¹º¤+�¹º«¬��ÐÑ�ª]-�®�9¾ ÁB¢ª¶F³µ+

YbÂ!lÀ"ÂÃÀÃ(#$+&Ç%&l�'l("lÕ�l)Öl8�ekÄÀ+

X*×Ïq+3k?TU(xy0® (Abramowicz 2006)or5 

vw=Ankenbrand _ Rudzinski(2005)(xy³µu+Å�ÆÇRVW(«¬¹º(

^W½,]-3Ø½�(1) À"fÈ¤É(«¬¹º�À"fÈ¤É(«¬¹º)&(Å

(=J³µ��.=(ek¹º+YB_VW¢ªQH{|³µ(«¬Q`na+2Ùt

qS/È«¬¹ºd.W(xyÂÃ5�D���'!@À��8À0¹º¿pµ¶(Ê

�ÚÛ5 (2) 1�H(«¬¹º�,2(«¬¹º�Ë3@],+X@],�8�7«¬

¹ºd~¦(ÅÌq�3�+Ü!],¦§YB©_Ã(ÍÎ+Ùt45)6+�;"�

�¢ª(,718XZ(1�+b"�ZYB9¸:Ì(QHN�(1�+;Ý�+X,

(«¬¹º�"¦§���©_Ãp9(<´5Ü*],T)&(Å("¦§[�YB

«¬¹º(ÍÎN�eS+�YBXcÍÎeSS�{!�(�Ï5X,(«¬¹º2;

"Þ�iÜ!],(«¬¹º!Z+"YB=r³,©_Ã�A(ÍÎ�u>5ÐÑ(+

b"YB�Ï7«¬¹ºdN�(XceS+��T�Ïzq(3�ekW?�l@Ò

Ó5 (3) ß|(@A¤BOÍÎd�X!,(«¬¹º��'P](Ô[¤+2� "V

W�f(CD{|ÍÎ+)&=F(Ì(3Ø@+Ð�lE¹dÕlÖF_¶��%O5

bT)&(Å(�"¦§��!@×G(µ"+ÍÎ(}µ�"qÎJt58{�8HØ

IB½ÍÎdiÅJ�KL5 (4) ÙM:y«¬¹º�àNÙM:yd¦§Ú1(�®+

X!,(«¬¹º��i@½+!½"WXÛ1P3��ÜÙMeÝ(Q`+?!½"Ù

MW8«¬ekdVW(«¬¹º+Å°«¬{!O(ÈÉÕÞM"ßÏ¾(>Ð0®5
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¥xy«¬¹º(VW5�JÙM:y«¬¹º�^W+FPKLÙMMÆ½$J['�

HI%h�ßK�����5 

£«¬¹º¤"YB¹ºµ¶o©_Ã?Q¸q�³àá+T<R7����³o

�(�®âj5Yt+àá(´}�ãi9�¹º$��³o�(á§«¬µ�5S@

àá "�$�j£1á�¤+àá1áDP�9j����³£o�¤M"£¸o�¤5

To�+�àá(ÍÎ´}i!Uj)V+T¸o�+�àá(ÍÎ´}iW+cÝ�+

«¬¹º"!½XP[Y(¹º5ËÅq�+=!@3U-Ë(£«¬¹º¤u+©_

Ã�8?QlZ-+/-(àá+T�Z-+/-+543�Z-+/-àá(©_Ã

P�>Ð��T�Z-+[-+43TUàá(©_Ã5"\-]^5 

?Ö+��8��6Rq_«¬¹º(pW+9j«¬¹º[�3�`à·+FG

([ä5i'a¨t6`+b$c�S@+!�gå3 y (de+bXc+G=«¬¹

ºu+ÍÎf?' xg-ÕÞ(àá+=«¬¹ºu(àá+2�"VW π(´}Sf

EX xÕÞ(àá+bXc+GhiÎi"XEX@àá(µ�" q +=«¬¹º:+

c�S@+ "j5eGÎide(P]g+khP]�Ñ 

 

7Ri(#l�8�+«¬¹ºR(àá´}"[�m�rÚz+©_«¬¹ºÍ

Î+G(D`+YBXZ(¼�+æªR[�3�2�YBÍÎnop\·+(D` 

(Wolfers & Zitzewitz 2006a; Wolfers & Zitzewitz 2006b)5 

«¬¹º:(§@+ j+Tf?(ÕÞ�" +ehiÎi"X(àá(µ�" f

?àá�>deqg(á§çiXEàáD(µ�rRde(MN+ØRstàáD(

µ�rRde(MN5R`HJP]�Ñg�â�f?(ÕÞ�ãJ 

 

f(q)"]P$JÎi"XEàá(uÕ�Ü+/«¬¹ºu+àá(��_%hväD+

�ZS�å@èá§çTã 

 

°®+Gd3(de(y):hiÎi"XEàá(µ�(q)�A"w¦(x+y�rs 

 

Tz��  !�" #$!!!%&  
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'()*%�+,��"-!"#". 

$%/ ,0&!1 0+2343�   5"# 

 

678'()9:;$*9:!�" +,�"<=&!1 1+ 

%>43?$) 

 

@-.!/%430+ABCD-!E5F1GHI&"2J)+KLABCDM

N3O!4P+QRST!U5+VWXHIYZ,'QRMN'()[\3!4P

(Wolfers & Zitzewitz 200*; Wolfers & Zitzewitz 2006) ]%>+^_`abHcdABCD

e;!ABHf+�ABCD!678ghijk!lPmn+38J$9YZ='9

op! co-productionRq+:r;stjkhiu+vwx!<=95yZ] 

 

� !"#$ 

 

^_`abHthiz{+>?+,gABCD!67|/}~O2.�!��+

~O��@&�hi��jk�q+-A,�B�hi��!C�.D+QR&�.E

��m7+��2/?|!.D���Ey/hi��+�7cdABCD|����

S�@.D�E7!hi��+F@1S�lP!��+~O4H&013?G���� 

� vd����[�H2���I!�q+&.J��A)[vd�!K3+L�G

&MNOu�LPf!Uq+FQGR�!+%>��wS�[!lP4y/&�

��! �+�TJwS!U[+���7¡)hi��!¢£&Y�;!¤¥+

¦§YZ='+,!U[vd�!PK+�G5}~O��wS�[lP!��H

¨] 

� ABCD!E5jV�&W!ABCDE5+G3XYM�©!ª?«/¬"u�+

F3hi��jk|0+~O9P!$hiZ)-6m7[�XE5��¬"+2
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3~O&jV&8�!MNu�+Su�-+\vd�]��S�hi���

�78+E539T!hi���YabJ$2:V!®¯|;+<=�^!AB

CDE5jV+�7MNu�$8+HE5�7¬"!F1+~O°43±)�Y

aby²!hi��+,'+_QRF1³`!´µ43«/~O"<wx!H¨] 

� .�;�¶·��¦§´µ�¸¨ABCD!��+ª>�@&�B�!E5u+

>Ra�&b�@?&�E5�+H¨4H!@���+&Ycd¹º!E5�E+

~Ot��hi��jku+eR%u�&Y;�!hi��Ra�AgE5n+

ST!fg+&hy��MN!vd�+%/E5n!��»tBd¼+9PYZ

!�E5��MN+%>^_`½�ST!fg+jk&�<¾+ª.�;�!·

i��u+~OA«&�.E!YZ´µL��+[�cd´µ��R7!S��

����Ey/hi��+ Aj@ST!#¿m7+[t����!u@+[ÀS

�hi��AgABCD+ÁÂYR�!��ÃAgABCD6hyABCDÄÅ

ÆY!²Z] 

 

klm+^_`R�A�,mCD-!��QRnÇop�[,�+qÈy��+H

¨CDÉÊrÉsVËtu��vC!DM�����´µ+��wGx!���t��

�E+qÈyC#CT!��+67��S�C#CT!��AgABCDn+��E5

MN+�7H¨E5tMN8:-�7!yMF1+����+±)ÌE'y²<&y³

!��lÍ]@1^_`!VW+>G@��Uqn!��´µ+¿/VW!!�gÎ+

FG�[¶·PK_G�gVWw04Ëz!��w=U¿+%^Ï{�A½��[¶·

PKr«/0+67�gVW+>m7+[�½���´µÉ¡©��|����|«E

�!0Ð] 

 

� !"#$%& 

 

&W½��[}&~!·iwS-+Ñ�YÒ�wS�[!lP+"�GngopÉ

�Î�mL����]½�wS�[!lP!��-+¸¨Ulrich L EppingerS �t

1995�!_`n Ulrich L Eppinger (1995)+uO�Óvdngop!lP]tuO½�

1jF��!_`n+uOÔG¼Griffin L HauserS �t1993�!HI (Griffin & 

Hauser 1993)+t��¼¹%u�!nÇopL�Î�m!Rqn+�Î�m2H±)!w

Õ+,�Y�P�nÇop&T+S~O(�2°43�JK!;)|] 

 

� 2  !"#$%&'()*+,[Souirce: (Griffin & Hauser 1993)] 
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%>+3������� Ulrich ! Eppinger (1995) "#$ %&'( !)�*

+ ",- ./#0$%1&2'( 34)5*+,-6789:;<8#0$%

=>?�!)( *. �@A%B'CD�/E69CDFG#0$%7!)�(  

0HI1J2+*+3KL4'CDMNO,�!P 5=B6FG%Q�*.R)S

�T7 895B:;<15BD=> U?V@ 51J2+*+WX/�O,�M

N 5YZ[�\]M?B'3A�G^6 

Z%3A�G^'CD 9:;_/ Ulrich ! Eppinger (1995) :;[7`S Z

@A3A� M?BC�"'a?bD�#A3Ac(1) dE/efghEM?ij$

% kl5E&%i6\]?mnopM?./'%qF�G(6(2) =rmnZ3A�

�)st*+ 78W\]Z=>MN� M?,uv�H-!IJ( wx�^0�

KL6(3) ,uv./U?MN�./y0O mn./PN�.16(4) _/hEM?

�Qz�y=>R{|}�MN %QW\]?<S3ALTM�hE!ef� )v

~H-?��B2z6(5) ,�mn./”UV”g5”dE”%3�.1 5=./%Q�

.1 WXYZ^0[R{s%'MN�a?z \5%l5\]Z%'CD7?i�

]6 

<IJ( 3ALMN�4 \]�?�%jMNi^�65=FG[N�3A 

\]B_`asbcd.dQ��MN�KL =rve�4Z@AO,� u8fJ

�� 789:;�%jMN^�=Cg. �Rh6B6�=&g >?1i?!Z

i?�>?5j3B6�MN ki?!�i? 5kl%jMN�0SKL6�� Ulrich 

! Eppinger (1995) �:;js %QB'<MN^�LCg.�Rh+ 5m9*nK

�G^ ��:V'o lM?0SpK�jh�u8*+@A^��6 

 

�1hE�������@Aqr�

 

9:;7`s�hE������s4t� 37hu<vR)|}wx�4�y�

�@A 0[klrMNO, (requirement rating)1e��� (concept generation)1���

� (concept selection)6k��%&'y� 9:;��r&'hE�zL�L%j X 

�F=Requirement Rater1Concept Generator1Concept Selector6{B'y|�Requirement 

Rater 0>?�¡v5¢£v5¤\]�6sZR)|}wx[ 7jMN5¥}89¢

£¦~g5:§� 8Y�¤��e�� mn¨©��ª�Le����«�Gc ;

2¬®¯�P< k°+J�±s²ª�hE��6{�'y|�Concept Generator 

>?�¡v³r <FGRequirement Rater±s�a?MN @A�ª @ke�hE�

��´ µ´�M?�J=³lª�g5°+{LhE���ª�v¶6{&y��

Concept Selector <_/¬®¯i=>?� � =Concept Generator7es�hE��

i34��� �¤±s3vJ�{SB·J7�_¸¹�hE����69:;<8}

>?º@A�>»wii�¼½hEBC=� _/0hEBC��=>9���*+!¾

X 8"vf§DE�r�9���¿O6 
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 3! "#$%  

� ! Requirement Rater 

9���{B'hE5Requirement Rater %'y�3a?�¡v�5?v±sa?

�MN `À�4�Concept generator@A�����6kRequirement Rater5��'��

�L �F=Sender!Receiver Sender>?P�ÁÂ����¤Ã!�ÄÅ7?Fs�T

7�ReceiverDP�G!ÄÅC�!��O,� X6 

k9:;¢£vFGÄ(�¶���¤{S%'¸� 9����rB'*+eÄÅ

Ã!MN�O, \�lM?H'�Æ?�G78R)S�MN69:;7���*+�

4 I�SenderÇ_?J3ccÈ'MN (n) <MN*?@Ap���«(p) �«(n*p) 

%'«.���?@AK»���MN�'« (T) I�M?@AÉ��MN'«=z T/z

���H'MN7M?aL�i« ��=r?HM�4Z@AO,� ÇHO,�ÊB

z 78��M?ÁÂdMNst�i«N� 78UV��SenderÇ_ËM?aO�i

«8*"��iÁÂ �4ReceiverZG!Ã!�¤O,�ÄÅC�� �?"�%'«

.�y#�u8@PO,�3�PQ RÈJÌGBS8[�SEMN�ÄÅÆT=%'

MN5a?� EMN)`@PO,�Í4Ã!O,�ÄÅ<�[K»�S�n'MN 

�AÎ�T=�{L�4v�¸¹Ja?ÏÐ�MN u8Fs��MN«�u8v

0~n l�_Ã!O,�ÄÅB_?FcÈ' 'RT=�[��S�MNÆla?�u

8��lFs� w�� T=�[K»����MNÆ�a?� �u8<�[�S7

J�MNÆFs� ��ReceiverU�¥}7Fs��MN <0O, "Va¨sti

«3c�",O4� "u8FG%Q�*+�Wc�? @AB'Xq�É�O,6R

1DÑhw�Ã«_¡6 

 



 11 

9:;eH¢Òp��� lM?�SYy�z'�£ 8%'*+@Ap��u8e

¥},��? ZSn' (n < z) ¤YZ�¥}�P< `Ó���`ÓO,�bÇ^06

%QX+�¸¥Z�¦['�N�Wc�(TOÔ��L(TÌÕ k(TGcfOÔ�

La?�T7Ò\§ @k;2��°�]?�T76k%QX+^5J�Ö���6�

� v��*×«� (alternatives) �¨0�� BjM�js'�vJ3_`��3¥(

T�56' (Hayes 1964; Wright 1975; Bettman 1979; Bettman & Zins 1979)6Hayes (1964)�

HM:;^js 4'��*×�ØÙMÇz ÑÚa�8'��*×6Z��%3:;� 

Wright (1975) jsc©6Ò¬ª=3¥bC�P«� 10'��DÇ_5ÌÕ6¬Bettman 

(1979) ^js c�ÛZ��*×ÌG10'� c�ÛuvJdK(T`��X+6A

®� KÚWc�(TOÔ�L(TÌÕ k(TGcfOÔ�La?�T7Ò\§ @

k��°�]?�T7 (Bawden et al. 1999; Iselin 1988; Jacoby et al. 1974a; Jacoby et al. 

1974b; Malhotra 1982; Malhotra  et al. 1982; Miller 1956; Wilkie 1974)6789:;<ÜÂn

�3¥[Ü=6'6 

& 1! '()*+, 

¯RC¡ ?J�MN« @Ap��« ���« IJMN« 

¯e n p T z 

 

¦[SKÚWc�(TOÔ�L(TÌÕ k(TGcfOÔ�La?�T7Ò\

§ f<Requirement Rater�`�gh°Ý�46i� (x1, x2, …, xn) 5/9*+±s��

j× 0[ x1 S xj-1 Æ�� T/z, k T/2z < xj < T/z, xj+1 S xn ²�T/2z6k (y1, y2, …, 

ym) 5B' optimal solution Þ! (x1, x2, …, xn) lwx6k yk 5{B'aOi«l�� 

xk �5 6uv�³´uvJk < j1k = j1k > j&Zµ´ l k < j luv 5=3¥�a

Oi«=T/z¥}dEÆBQ6l k = j (x1, x2, …, xn)7Î�s��� RÈ`-Z (y1, 

y2, …, ym)m� 78X�%*+Î�s��� `5`Z3_��m�¿6lk > j (x1, 

x2, …, xn)7Î�s��� RÈ`-Z (y1, y2, …, ym)m� 78X�%*+Î�s��

� `5`Z3_��m�¿6�Yu¶ FG%*+7Î�s��� HMRÈ5`Z

3_�¿�� l`V�Î�S3_��´�j×6optimal solution�_¡57JÏÐS

¸¹n«��·5 Æv~8aOT/z�i«ÒÎ�s�6 

+4�9:;./B'�o�p� %y����ß¾X�G^6/qrÊà<FG

#�B'Zwii¼½hEBC[�B'áhE �:§I�./wii¼½hEBC��]�

./�� FG|}MNR)^�4 R)S s��t��1u~�vN1fc¸9�

ww��hE8¹`ÀBC@x�¼½yz�{%º'MN5./Û�dG� T=ir

%já�¦~ ./Û`|C:§S]./¼½hEBC���6_/9:;Z%â7�

��*+ <%º'MNiO, 8"�4�����CDu8fDEJ�6i�ãJ10

¢./Û|C��¤@AO, H'�lM?»¼7J�MN5}a? äM?vº'M

N[ K»���'MN½~�¤O,�./Û 5Y7JMN��«T�`��n*p��

10*2��2069�J�MN'«=º ZM?K»����«T��20�³´�4 =r

ÇHO,��ÊBz ��UVÁÂ%º'MN`aOst�i« kaOsti«��

±*.�5T/z ��520/4=5 %�5��ZK»��MN½~./Û�¤O,�³´�

4 H'MNUVÒÁÂst�i«6�4��<%�ã20'5 K»�� ½H��'

laO�MN e./Û�y»¼�[��S�MN5}!./Û`|C:§S]./¼
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½hEBC���Ja?w� �åT=�[��S�MNÆ�a? 7u8<�[��

S�MN �FG�� g5T=Æla? �u8zYlFG��634Z���[�

Receiver���7J./ÛGF�MN H'MN`st�3�i«�=5i kÞUVÌ

GBS8[ ��53i )`Ò��T=5a?�MNkÒH-4�@P4BCD��

��� kJ{S3i8[�MN �"S]st�i«�@AO, zL%CD�/E 

@P4BCD�����6 

�"!Concept Generator 

Concept Generator 5��'���L �F=Composer!Filter6Composer>?�X/

= +!FG¾BCDRequirement Rater7e��MNO, Í4§8@AO�����

������ !"#$%&'()*+,���-./,012 

34� 5678./9:,�;<�=>!?"@AB#$#C,DE�*@FG

HI,*+J789:KL�M*@% &'NO,!(�6#./!"O#P�)$%

#$#C,QR�*S+&,,QR�T5UVW',-.//�()X569:YZ[

01%\,�!]���Composer^_`,#$./01�M*@ab./23,Filter

c4d���!"(56./9:78T5e;)�9f*=6+&,T5W-,/6N

O+3QR:�gWA-,./012Filter6hi#j,klm�no,4p$%7qr

msYZtu./01,./9:012 

!"6 YZ,-q5��,sYZ,Requirement Rater^_`,*+�v�wC

,�6(x yz.3@%\B{|}~G�������,���!?bComposer78

;./019:Km�!".<*@ab./019:78T5e;)�78�t�4�

!"6]YZ*@�R./019:_p,��;����7q:sYZ,./01�t

<�sC=-Uw,��2!] !"wC&'6>sYZ'%QRn�?,�\�6�J

G7q YZ,�v*+�\cQR�S���`7q./019:,*+�}�6�%

,,@A�!"#Bv/>CD,*+E78./���S��%B�vUw,*+�7

qComposer��F./019:YZ,*+�}�6�%,�!"#�v}�6G ,*+

¡H01>sYZ,Requirement Rater<�*S6Requirement Rater_p�vKm�I2D

�3��!]=-7qConcept generator,*+�7��!"[*@3d#(�DI2D,3

�*+�¡H41!">sYZ,Requirement Rater#(3�*+¢£�v�!"1�R6

Concept generatorYZ,*+r'¤�6��!]IJH�v,¥�r'[/>KD2��

%,,¦R� !"#n$#r'6D,*+�tpJ��GL78�����L��;

�rM,@55N§)_`2^6O�w,./01� 5�)�6G�t,./01���

^%¨Pr'52^6-1O�w,./01)_`��;67qKm:sYZ,Concept 

Selector���©��7��,P8�@oA-P./9:,ª�QUG«¬�!]RS6

(2^6-1<,./01�T'TX)!?�t4®�2^6-1O./016T,UAK

:�E)6G7q !"rmYZ,Concept Selector2rm�!"��Filter#./9:7

8¯e;)//kV./UVW°,"Wkl,4Km�=±��dT5D>gWA-,

01�9:,01nab!":�YZ,Concept Selector&'²³´µJcrm,¶·2 

X:J yz#:¸,s�*;�JY<(sYZ,¹·U=�6>s�*;<�!

"FB>>sYZRequirement Rater^-p,*+�v�>9N§�º�*+���

Requirement RaterKm7B>Concept Generator<�(º�*+Bv Z?�?[,(5»
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\']S`@UV,./%^A,/BP¼�#(º�*+abComposerJ789:�

��$%Fp%:2^3-1O$o,./019:�(1)?[,(5»(2)\']S`@UV,

./»(3)A,/BP¼»(4)A,/BP¼��«½\'`@UV,./»(5)A,/BP

¼��«½?[,(5»(6)?[,(5�«½\'`@UV,./»(7)A,/BP¼KL

«½?[,(5���\'`@UV,./�N§%,CO�w,./01��24b

Composer^_`,(CO./019:�[¡abFilter±_./9:78¯e;)Jc¾

¶D�kl24`�./9:78¯e;),a¿Km�Filterhi1ÀW,bc�e;)

(x«p?[(5¯A,/BP¼6OE9:O·,�dª�!?@kV?[,(5*@

6�'Á\ef,g·./� 5@kV(C,(5h0*@¶'s)�w�html/Li

,'Fj+&�SflashT5ÂqGÃ//�4()+&#)=-/BP¼,:k�(6O

c9:P)=-HI���[D>,+&J�gWY�(C,���!]�l@#wP�

?[(5¯A,/BP¼UV,./019:��*=�!]�mnC�./019:�

�[®B%:2��(1)?[,(5»(2)\']S`@UV,./»(3)A,/BP¼»(4)

A,/BP¼��«½\'`@UV,./»(5)?[,(5�«½\'`@UV,./2

FilterD�78bcKm�4dp%,()01�¡#()01oKB:sYZ,Concept 

Selector�bConcept Selector&'²³´µJ78 !",rmYZ3d2 

� ! Concept Selector 

Concept Selector6!"<rÄ@,D,5ÅÆoÇB$%ABDE,019:2�

±�5GLM��P�rScQNO?W°^�',Y�jW[5´µÈp (opinion 

polls)24 yzq'²³´µ�L5r�±´µÈp\?ÉÊ�rP�ÃË,j$2 

´µÈp5%Q¦RC,jW�tpoÌstSj,C �u�LGv)��,5

���%]ÍwSjx�wC5�,¦Ë2sy4z��¿Sj�??Î�S�o��Q

¦RCtpsl�D,�ÃC �[oÍwSj,5���#RCTM�R6sl,.U

Ï2*S�S�N6"@VY{ÀGv3|,}~5��RS)Rp 1000�WX,�Ã

C ��#RCTM�R6}�3%KÏ2´µÈpr�,YÐ�5$%'Èp{�J78

UV Ñ2´µÈpRSQ)u���Á,�WZ[_8?�!]$%VY�WZ[%^

�W5�SÎ��L8?�TL�,UVÒ2 5�´µÈp�:�Sc,�ÐÓ(1) G

��'���Á4z�1\��[5��LP¼�4���]^�_�^%RS)�sl

,`\Ë2 (2) ��Á,\Ô�sl�Oab>m�sc2 (3) S�5785����Ë

)QÕX´Ö4d��SÎefC �5s�T�,�g2 (4) ��Á,5���stL

�O,8?2 (5) ´µÈpRS*@��sl,h×»i×»W×�4��oPS782  

²³´µ (prediction markets) 5Ø|35j�`©-�kaÙ,Gl����´µ¦

R��aÙÚ�~m|3�`,¦Ë2²³´µ�%:,YÐÓ(1) aÙÁ,n!7Û�

[)hiUV|��²³´µ,ÉÊ�[7Ü2 (2) ÝÞ#�&'²³´µ,Oo{�ß

��²³´µ,ÉÊ�Ü��'�,{bÈp (Wolfers & Zitzewitz 2006; Boyle & Videbeck 

2005)2(3) aÙÁ[5|�hiÁ��)�`\,���^%²³Ú�[5|3�`,¦

Ë2 (4) ²³´µ�p$%6�gq»O�6r78aÙ�aÙÚ�,sÖ�x�TÜ,

 ÑÚà (http://nccupm.wordpress.com/)2 

áL�sy`S�',´µ ÑjWSt� ÑW (Conjoint Analysis�(Carmone et al.1 

978) 6yz_âT./<�x�u)ãv,_âroFBw�Á,xy2t� ÑW�>
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9_âx�v)ãv�SÓä\»jn;�»Ú���GNO_â78�z�3m6w�

Áåæ�{,|çG()}z_â78èÚ��q'�d":jW#()ãÒ¯ãv�~

,Ã' ���4G�sãv%^ãv�~,¢@;�·p\ÖèÚ,jW2t� ÑW

K�'01>9()ãv015ßÕ��w�Á��,!(�4�1Êl()ãv,à�

*SCPUL�5��_â,s�ãv���,CPUL�$%�ÓPentium IV 631�Pentium 

Duo-Core E-5200�Celeron 300/2�zK�(C;jW�é'�_âT./K01�Êl�

�78B_âT./K�·YZ�x�xj_âT./,ãv¯ãvàt�234� y

zKyz��6�./01,9:��]YZJêx�xj_âT./,ãv¯ãvàt

��4�'K²³´µjW�5X¸ Requirement Rater ¯ Concept Generator Km��r

ë./01Ktu�Concept Selector�2t2FG²³´µ¯t� Ñ6¨'¯78j$�

J78ìr�>YKÁjW,M�2 

� 2  !"#$%&'()*+,- 

 Ò ²³´µ t� Ñ 

78j$ x�����,�¡�

� 

1�¯ãv¼,ìr{

� 

Gíç,t� % 0-100,���� ãv¼,ìrVî 

^X�,Gl G�P�ï���Á ��RCÈp^Çp,

ð¯Á 

78,P¼ �ï$ñ¸78aÙ t� Ñ¥¢mn¥¢ 

�8-  S6%kV~�,a

Ù��ï�8- ò� 

QÕ�HÈp9:,�

w�^%�w 

_p FGDEé�,01 ãv¼,�¢ 

Gs¶,é¨;� $kP¼£¤�rÜ FGãl¥¦9l:,

£¤�r� 

 

 

Concept SelectorX�,sYZConcept Generator����������������

���� !"�� #�����$%!&'()� ���!*+ !,�-./0

1��"#2� 3!$�% !!%-456��$�78!9+4:;�&<=>'

"?@A Concept Selector!Concept SelectorBC7�D�E#7F"G��(%)*H

I>�+JKLM�DN!��Prediction Market>OP�QR%S!5TOPPrediction 

MarketUA:BV�����WX?,Y!��01)*>�+�DN#JKZF-.#

/[\10%!!*]�^V0_=$`%`&a���bc!'Concept Selector>���

%SE1#!$bc452de-.#/[\10%!fg./�(h%SE#%bc45

2de-.#/[\10%i&bc452de-.#/[\10%?(h%SE#.jDN

3!*45�kbc>)lmU�%S!*+#n9.j67��N�!8((h%So!

19*(�9:=>pq!,Y!r�;st�%Su!Yv=<�+�=8�>w,x

-.!/0%S9:31!&45+�=�%S!E=4Z18�?/M"�+�=>y

z�@{|!&245+�=�%S9:%2!3A(h%S?BC^!Concept Selector

F4}�01��5D:~�}�%S!8(*Concept GeneratorE6MConcept Selector

�01��F1�F7�%S!&"G%SG#n9.j�DN>8+mU�%S!8(
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H+(h%S�/�!(h%So��I)oiMJ)o#KL.j�!"�rA:�M

)!N45'{d9!r.jQR)o^3!9+BV�QRXOA:�P��BV�:

M!59BV�����WX? 

�HI�st��#QP;R<=(double auction)�bSU�A:QR!�iQR�

=2�7stT67��v!>stT%S�:MXO1#��?�U>sJXOV�r

�X�P!U�+�T?A #=m%S@WAXXO�bS?¡>sJXO¢+�X

)!E45?B�XYZ¢+�X[�XO?AT%S!5J*C\X?AD£VC¢X

=mDUE@X]! |.^_!¡>sJXO\+�X!`¤¥5?B�XYZ\+�

X[�XO=mT%S!5J*C¢X=mD@C\X?FD!Y(}U!Ej�45a

*X]&E@OG??=H�7IJKLM!@Q*HIA:�%�'QPXON*�b

S!5X¢|W!&HI�%�o�)o#430 }b (http://nccupm.wordpress.com/)? 

Yc3c4>d!KLM�H;=!?A =m`�XM #¦XM!�XM#JK5

De��XO?!§¨XO���7A:QR!¦XM#*QR|�+f7gl�Xh!

©=LM"�Xh�)+!QRN1~D!&Xh�BiMh#Mi�ª}h!fg«=

O?Mh�¬iJ¦!O?�¬�-�!&J¦`<�§J¦ #¡j=!kcKLM

�=)¦? 

� 3  !"#$%&' 

H; l® H; l® 

?A?m �k?A #=

mT%S 

O?Mh�¬ f7O?%S�

�¬ 

¦XM�XM �k5¦XMb

S �XMbS

A:QR!¦XM

�P!«�7�+

f7A:QR�

Xh 

J¦ _<mn!�¡j

=! #§J¦ 

 

4�%S�1=53H;!%SoA`%Sl®`�I)o`MJ)o`?AXO`

=mXOiB¯~QX!HIBV�M>Q�E#"BV�~QX?%S#QP 0-100

S%S!BV�MXE©= 0 V 100 kcTbc#R°�k!HI45p±�7i�6

qrU��+%S�QR)o!t!�'45,�HIU��+!B²>7]�����

�!r!rQR)o t�sV!³±*e,�HI�+f7]��bc��!r!BV~Q

XOe ro���!4�MXEt´� 100!&S345�%S�MXE� 0!BVµ$

�MXO� 100�%S!"G��E#�HIBV��m�v? 

� 4. ()$%&' 

H; l® H; l® 

%SoA %S�oA ?AXO De¦XMuB

¶�?AXO 

%Sl® uv./%S·

w!¸-xybc

^gz19(h

=mXO De¦XMuB

¶�=mXO 
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�DN�{T 

�I)o %S�IQR�

)o 

B¯~QX B¯}!~¹Q

R�XO 

�s)o %S�sQR�

)o 

  

 

%S#���uBx7�}�|}!�rEUOP}�%S��"#J!Uuvx

y!r���uHI�-.~�!%S��"$JF�53a���!%S���`%

S�QRi%S�:Mº 

� %S��� 

*»+%S>7(��DN!�%HI%}��>E �01��!¤D%S!4

}�01��E5D~�}�%S!��+4$�H;%SoA`%Sl®`�I)o`

MJ)o!%S>�I�UIXO�+� 50!kc9+T67�w�'{uD?V¼^

e>½P�,WU{T!HIf7(��DN#JK[\½P¾¿01�)o!,�%

}��� �01��_=X�!(1)Y��Z�`(2)t�j��[./�01`(3)\�

�])o`(4)\��])o�'[Àt��[./�01`(5)Y��Z��[Àt��

[./�01!%STp±DN01��A:Á%�~53X�%Sº 

(1) %SoAº½P)o[\--Y�Z� (%Sl®º[ÀY��Z�45[\½P

¾¿01�)oÂ�I)oº%� 2007� 11& 1jÂMJ)oº%� 2007�

12& 31j) 

(2) %SoAº½P)o[\--�[01 (%Sl®º[Àt�j��[./�01

45[\½P¾¿01�)oÂ�I)oº%� 2007� 11& 1jÂMJ)oº

%� 2007� 12& 31j) 

(3) %SoAº½P)o[\--�])o (%Sl®º[À\��])o45[\½

P¾¿01�)oÂ�I)oº%� 2007 � 11 & 1 jÂMJ)oº%� 2007

� 12& 31j) 

(4) %SoAº½P)o[\--�])oi�[01 (%Sl®º[À\��])o

�'[Àt��[./�0145[\½P¾¿01�)oÂ�I)oº%�

2007� 11& 1jÂMJ)oº%� 2007� 12& 31j) 

(5) %SoAº½P)o[\--Y�Z�i�[01 (%Sl®º[ÀY��Z��

[Àt��[./�01[\½P¾¿01�)oÂ�I)oº%� 2007� 11

& 1jÂMJ)oº%� 2007� 12& 31j) 

 

%S 1M%S 5#n9.j�DN>8+mU�%S!"X�%S^oE#H+(h

%S�/�!(h%So��I)oiMJ)o#KL.j�!"�rA:�M)!N

45'{d9!r.jQR)o^3!9+BV�QRXOA:�P��BV�:M? 

� %S�QR 

¡���%DN�B~%S^V!Bx7�E#7r��u!A:QR?�iQR

�=2!Yv#�Ã�i�st��QR�=!4�=1*�i 100000Mh�'(!À

4rA:%S?=)½P!r�k¶%S7A:QR)!§¨#7?A #=m�KL

7IJKLM!�rKLM%)®¶?A =m`�XM #¦XM`O?Mh�¬i

J¦!FKLM%>�7�Ä��IJ�Å^V*m!Q*HIA:�%!�%�)o
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#4 30 A:}b!r.j��%)o^3!5XON*!^C^E#X¢|W!©=

[À�¬Æ�B¢X|>�7��¬)!N1*��¢X��8�@W>���¬?�

'rQRA:u�)+!%S�?AXO`=mXOiB¯~QXE1=.9>)�^

�+�?j�;,Ul!�r==f9%SoA!½P)o[\--Y�Z�i�[01�

%S,�¦XM!rXh 60��r^3!A:O? 100Mh�gl!_*EKLIJ5

3�KLMº 

KLM ½P)o[\--Y�Z�i�[01 

?A=mº?A 

¦XM �XMº¦XM 

glXhº60 

O?Mh�¬º100 

J¦º§J¦ 

 

KLM*m^V!YvA:�%~¹�P!ToQR|�,�E1S3 94000 �'

(!�Ç= 100Mh�%SoA!½P)o[\--Y�Z�i�[01?&%SoA!½

P)o[\--Y�Z�i�[01�q`E1a~53��Wº 

%SoAº½P)o[\--Y�Z�i�[01 

%Sl®º[ÀY��Z��[Àt��[./�01[\½P¾¿01�)o 

�I)oº%� 2007� 11& 1j 

MJ)oº%� 2007� 12& 31j 

?AXOº60 

B¯~QXº60 

 

Z#Yv�%�=~¹!'%SE1+�53�q`!È1=B¯~QX�q`º 

%SoAº½P)o[\--Y�Z�i�[01 

%Sl®º[ÀY��Z��[Àt��[./�01[\½P¾¿01�)o 

�I)oº%� 2007� 11& 1j 

MJ)oº%� 2007� 12& 31j 

?AXOº60 

� %S�:M 

%S-LrMJ)o�)+!E1É.A::M!>=�(h%S1}bA::M!

HI1p±>�+7@������¬!U�+:MXO� 100 �%S�¬?BVHI

1�m:MXO� 100 �%S!"E#HIBV��m�v?c�r!�-m�&�Q

R^V!HIu�X�(h%S�qrY3�>dº 

(1) %SoAº½P)o[\--Y�Z� (%Sl®º[ÀY��Z�45[\½P

¾¿01�)oÂ�I)oº%� 2007� 11& 1j;MJ)oº%� 2007� 12

& 31jÂB¯~QXº53.4) 

(2) %SoAº½P)o[\--�[01 (%Sl®º[Àt�j��[./�01

45[\½P¾¿01�)oÂ�I)oº%� 2007� 11& 1jÂMJ)oº

%� 2007� 12& 31j;B¯~QXº32.7) 

(3) %SoAº½P)o[\--�])o (%Sl®º[À\��])o45[\½

P¾¿01�)oÂ�I)oº%� 2007 � 11 & 1 jÂMJ)oº%� 2007
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� 12& 31j;B¯~QXº10.4) 

(4) %SoAº½P)o[\--�])oi�[01 (%Sl®º[À\��])o

�'[Àt��[./�0145[\½P¾¿01�)oÂ�I)oº%�

2007� 11& 1jÂMJ)oº%� 2007� 12& 31jÂB¯~QXº87.3) 

(5) %SoAº½P)o[\--Y�Z�i�[01 (%Sl®º[ÀY��Z��

[Àt��[./�01[\½P¾¿01�)oÂ�I)oº%� 2007� 11

& 1jÂMJ)oº%� 2007� 12& 31jÂB¯~QXº93.2) 

 

HI�+@m���bc!8(©=B¯~QXemo�%S1°:M� 100!4/

�%SE�d&ef!B²��vY3º 

(1) %SoAº½P)o[\--Y�Z� (%Sl®º[ÀY��Z�45[\½P

¾¿01�)oÂ�I)oº%� 2007� 11& 1jÂMJ)oº%� 2007�

12& 31jÂ:MXº0) 

(2) %SoAº½P)o[\--�[01 (%Sl®º[Àt�j��[./�01

45[\½P¾¿01�)oÂ�I)oº%� 2007� 11& 1jÂMJ)oº

%� 2007� 12& 1jÂ:MXº0) 

(3) %SoAº½P)o[\--�])o (%Sl®º[À\��])o45[\½

P¾¿01�)oÂ�I)oº%� 2007 � 11 & 1 jÂMJ)oº%� 2007

� 12& 31jÂ:MXº0) 

(4) %SoAº½P)o[\--�])oi�[01 (%Sl®º[À\��])o

�'[Àt��[./�0145[\½P¾¿01�)oÂ�I)oº%�

2007� 11& 1jÂMJ)oº%� 2007� 12& 31jÂ:MXº100) 

(5) %SoAº½P)o[\--Y�Z�i�[01 (%Sl®º[ÀY��Z��

[Àt��[./�01[\½P¾¿01�)oÂ�I)oº%� 2007� 11

& 1jÂMJ)oº%� 2007� 12& 31jÂ:MXº100) 

^V!HIT1�m%SoA!½P)o[\--Y�Z�i�[01i½P)o

[\--�])oi�[01!"m�%S? 

� !"# 

�ÊËOP01��yÌu!�����Í¨!F�HI<~aÎ&< Requirement 

Rater`Concept Generator5� Concept Selector!,�"��HIyÌ!L~01���

��D�?HI·&OP�:��OPÏÐ���ÑÒ!Ó5ÄÔÆÕ^Í¨$�!B

V@OP�Ö��=µ$ÏÐ×¬�Ø;!LM¤�}�45n9����!�,�

*3&%g��� !"#$%&�'()*+� %,-./0&12%3456.

789 0:;!<=>"?�@�� !"%!#' AB$C%D2%%EF.G

HIJKLMN&OPQ%R&LM !' 
 

� � !"# 
 
KLMST%.9UVW0:XYZ[\]^_.`ARabcde.B&� X

YZ[\]0:N!"%,-'KLM`AXYZ[\]^_DRabcde.fgF
$.+hRabc\]ijk'.B&'AgES(l'mRabc%noD#.D3
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p">qrst%u$ (Stefan 2007).f0:vwx)*3pNij%Ayz.{+,
Ay{4G-$%">3p..|}%`~q7no.4/%.0{�=">3p..
`~1�no%2%��'3�KLMh�I�%T��fDXYZ[\]^_z4
u.��Ay>$)RabcgE%��.@���KLM\]|�A%Ay>$' 

fRabc%�FLMz.3p�%45�6Bx�9LM"7u8%���+�
-.9:�9#;��Rabc%<=`~.+,LM�6Bx�">#�.r�{#
%�&�<?l��9fbc�$4%&'��)vRabc%��.3Uf@I%�
�z%��bc.?l��9AB9:�.�9r���%.m ¡%CDf"UI�
¢£EFG.HIJ ¡%+K.3m/0I�N¤�%LM`~�6Bx�">(
).6QHanson(2005)N¥�%LMz.¥��¦§D$¨%deLMN'.O�©H
�&0:lFN(I�EFGNij%RabcI�`~.9ªB«)ª¬lF%'B
/0*P7%&bc%$4jU:ijLM.AzQRS*  (lying).T+
(manipulation ).%&(sabotage). ,-(embezzlement )U+�(retribution ).Hanson�J.
 <$4jU�ªB/0.®¯VWX%,Y3p�:ij��.°m|{-%9fv
$4jU)vRabcN9±%/EF'��Hanson%LMZ�. <fbczij%
$4jU0°ªB12fbcz%AB3p�.U�3[; <$4jUN�.%Ra
bc²\.]³/�%4´3p.q¥�],%µ^.0³Rabc¶·¸µ%H#'
3�.KLMh/0N(I�EFGijRabcI�`~' 

fKLM%\]z.Concept Generator;_1`�¹ºRequirement RaterN»�%X
YaKE¼A.3�|,;½»�2^6-1PAy¼A.mKLM¾O/0I�¾O�
�.4u%Ay>$9#;��Rabc%gE'U�.KLM*+2\��Rabc
%I�34.BN(fijRabc3p½%bD'KI�lFfRabcLMz.¿
F1�5c%��de56X Zocalo (http://zocalo.sourceforge.net/) xijRabc%
I�N('BG()I�N(%fg\V>�ijSÀ' 

ZocalohiI�Dbc%$Á6j78'3p�ªBkQ%C+.fZocaloz.9�
"ªB\V��eÂ{y%:;.m <"ÃfRabcz.3p<=� x>l>$%
Ay.fRabcz%Ay.¿Fπ%Äm:<´.Bc{uAy!n%¸o.2ÅJ
{%=ÄU8Ä.q{H#ªB3pÆ%?>�p>J{%?>'3p�ªBkQ7
%789@.FB283p�ij3pTEbc%Äm' “Ra�”. �3p%qr.
ªBsAÄm�:.q¬ªB_�3pjU%'B.x VAy%ÄÇ'ÈCfZocalo

zreÅÉijtuÊË.C={v�LK%Ì>*+\V'fI�z3p%DA>.
ÌD3p�%wxUÌD�%qr.yz{E3p�%Fe¸»U¥|.Bc3p�%
¸»9#ªBf9�DA%3pz.ÍÁ;/'mAy[}tuÄm~G�0Q100 .
m¿Fv¢£AyÄm$Î%Ì>9maxprice.ªB/0k'�Ì>.)Ay3pHÏ
ij\V' 

T`fZocalo%\Vz.{��?+tu%ÊË.x: Vbc%'X²Ð'��.
3p�%¸»9ªB;/Ñ�99DA��Æ�e.KI�f Ò¾OH<I@I%3
pbD.NBf Ò%\V9�F;/%!#'��.f3pz.3p%Ó�9Æ%�
Ä��ÔJ{%J�Äm]Ð%Äm.Ñ�9=+Äm�;>6.f ÒKI�9�F
ÕÖ%R\Ç.=+Äm$G>6'�×.3p�%¸»�U¸KDAy.f3p`�
½.ÕÖªB\VØs|¸KÑ��9¸KDÍ{Ay>�Ls|.KI�9�FØs
|Í{¸K%\V'|}./0Zocalo0ªB\V9�DAz.3p�ªB3UÍ{%
l.mªBkQMC%?"Nl..KI�?+9���Ay>$)Rabc»�%�
�.3�f3p%0_z.h7��Í{Ay%bD��Nl. �\VfKI�z9
u@%' fT`Zocalo%6X\]�nz.�93p>�>$%Ay.9l3p�.�
�ÄlÙ93p>�>$%Ay..Å~�ÄlAy±3S}.3p�ªB�Áij�
Äl%TE./0 ¡%\].ªBhI�%�8��fÄm%O¨.0��P½ÏS
2{"A4TEAyÄm' 
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�  !"#$%&' 

 

I�ijN�F%XYZ[-TU.¥ÚÉPÆ%XY|H12<=�BCD'Q
R.mXYZ[%¼±aKUBG��.QEXYÛFXSaÛ6XÜTXYÛU$
self-serviceÛCD'QR4uGÒHIXY(ÅOJ�ÛQKÛDeckLM)D��V*Ü
TD3�'XYaK%Ýw;��Q��_�U.��V*ÜTD3�ÛU$self-service 

(��w)ÛCD'QR4uGÒHIXY(ÅOJ�ÛQKÛDeckLM) (��w)ÛQE
XYÛ6XÜTXYÛFXSa'fI�ijz.Ùh�|}�w.FXSa._�W
®XYZ[aK.Þ=i´Rabc%Ay>$'Rabc3p9;10l¸�Õ.ß�
à�ijRabc%3p.9�Ay.ij10�N3p..GN{ÌD3p��OP3
p½.h¥Q`��Ay3p�)v$6AyRabcS�e½ÏDQ&½Ï%3p½
Ï%�P�X v$6AyN()4%T��F,-Sáâ§.B©3p�ijRa
qijbc%3p.4Y VAy=8�'54s|ZRI�ijzSÕÖSn' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

(a) Requirement Rater   Sender!"#$ 

(!"%&Sender'()*+,-./012) 

(b) Requirement Rater  Receiver!"#$ 

(345678,9.*+) 

(c) Requirement Rater XML !"#($Requirement rater%&'()*+,-./012345Concept 

generator678, !"#$%&'()XML*+,-) 



 21

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e) Concept Selector  !"#$% (Concept generator&'()*+,-./0 Zocalo123(456

789:;<"#=>?4567@AB($%) 

(d) Composer !"#$Composer%& XML'()*+,-./0123)*45(678!9 
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�4�  !"#$%&'()*+# ,�! 

 

 -./0123Requirement Rater4567$%"#8$9:;%568&<=>
Concept generator456&'?@8A<23BC756DE01 ':;BC?@7
F,8GHIJKL7MNOPAQ()8E!�R68STU-�V* !"()W8
+XY7BC?@8Z,[\$%&'()]IJKL7^"OBD 

-._8$%&'"#`-a86b5b4b3&c$9deBC?@63(.da B?
@/63f0)8$9:;e31( B?@31)b15( B?@15)b7( B?@7)81SAQ-
.W8 !"4AQ729e3181587863D<!g-.h"ijkMl3m7BC
O4e1008!gBC?@7-./n#m58<S!5-._84MN7BC6o2
9Epq$8#jAQMN8rW()S6BC?@788!5MNj4567OPa
%#98sPm5MN4567t:&u'7;<#88dvZw=8S6BC?@7
MN88%56>xq97#9y8<6BC?@HzIJKL756{x+#97?
oD 

 

� !"#$ 

 
%&'()*+, 31 -./0123456789:;<=>08? 

 

-.01 Zocalo AQIJKLMN8Z8eSBC?@ 31 7-._8Zocalo 4$

"|}7@A(9AQm57IJKL~���J98%~���J974|}7��

e8��Z8(�7$%8B|%iC)*6&'(+,-DSBC?@ 317-._8

 

(f) Concept Selector  !"#$% (&' Zocalo()*+,- !$%(./012"345 !67

89:;()"#5<=>?@ABCDE89FG:;5HI=JK7LE89FGMN) 
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/|}DE.F�/]MGb0H self-service (IDJ)b'(+,-u�)�*+$%(s

1,Kb,-bDeck./) (IDJ)b\0$%b1L�/$%8ZH2g$%&'"#

AQ�B$%&'DIJKL/"%ijkMl3 15J�8Hm5-.AQ�H8�+

Sm5!._8IJKL4567OPa%#9D� 5]? 5�e�MH3D 

 

 

 

 

 

 

 

 

 

 

 

 

� 5� BC?@ 31m5-.7ijkMl?� 

 

� 5 !"#$ 31% &'(#)* 

@  !" 1 !" 2 !" 3 

!" 1 1   

!" 2 -0.20091 1  

!" 3 0.138254 0.086343 1 

 

m5-.8!5-.hB5�q�BCijkMlN7?48�}BCJO�98

Z%H�7m5-.45�7?48AQu�*?(correlation coefficient)7)48ZIq

5-.]ID5-.45�#?4AQu��?7)4PQUR85S8S)46Iq

5-.]ID5-._8ijkMlN7467&?`-e 50.74194] 47.677428�j

)4S-._8!gBCijkMl]%467&?#T77�U8Iq5-.]ID

5-.`-e 13629.94] 19454.77D�j�/Iq5-.]ID5-.%ijkMl]

g-467&?TVVu87WUe-3271.588q9/?:2�u��?7�X8-.q

]-.D7u��?de-3271.58/√13629.94*√19454.77= -0.200918�u��?7)4

_8vZ�o8!g-.�7u��?8%3H�hYz 0.484oY�u�7;<8�

cvZ8!5IJKL75684op#97568BC?@ 317;<8HIJKL7

,}ax=>7D 

 

%�'()*+, 15 -./0123456789:;<=>08? 

 

-.01 Zocalo AQIJKLMN8Z8eSBC?@ 15 7-._8Zocalo 4$

"|}7@A(98AQm57IJKL~���J98 w29##¡8./�+u

rBCSprBC?@7[<#8801IJKL4567OPa%#9D 
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� 6� BC?@ 15m5-.7ijkMl?� 

 

� 6 !"#$ 15% &'(#)* 

@  !" 1 !" 2 !" 3 

!" 1 1   

!" 2 0.847086 1  

!" 3 0.939094 0.782652 1 

 

�}!gBC7ijkMl8Hm5-.45�7?�AQM¢7u��?)48

�u��?7)4_8vZ�o8!g-.�7u��?8%3H�h£1 0.784o£

�u�7;<8�cvZ8!5IJKL75684o+#97568BC?@ 157;

<8IJKL7,}x+;97?oD� 6]? 6�e�MH3D 

 

%A'()*+, 7 -./0123456789:;<=>08?? 

 

-.01 ZocaloAQIJKLMN8Z8eSBC?@ 77-._8Zocalo4$"

|}7@A(98AQm57IJKL~���J98 w29##¡8./�+ur

BCSprBC?@7[<#8801IJKL4567OPa%#9D 

 

 

 

 

 

 

 

 

�7� BC?@7m5-.7ijkMl?� 

� 7  !"#$ 7% &'(#)* 

@  !" 1 !" 2 !" 3 

!" 1 1   
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!" 2 0.985663 1  

!" 3 0.947747 0.976149 1 

 

�}!gBC7ijkMl8Hm5-.45�7?�AQM¢7u��?)48

�u��?7)4_8vZ�o8!g-.�7u��?8%3H�h£1 0.784o£

�u�7;<8�cvZ8!5IJKL75684o+#97568BC?@ 7 7;

<8IJKL7,}x+;97?oD� 7]? 7�e�MH3D 

 

%B'!"C# 

 

\ -.¤AQ7��  !"#$!%& 31'15'7'63(")*+ !"#&

31,(-./012345#63017$8/%�(9:;<(=>? !" 63;&(

'@ABCDE>?F((+>? !" 31 ,/)G(ABCD/ 10 *HI +,(

+>? !" 31/,!(-.JK-.@*L34MNOP/Q  !(6R��//

0(HI+,(SG"#T$ !;U/%�(CDESG"#$  !/V1(9:

;<(+ !" 31//0;2(34 !CD/,U%W%&(+-.05;X67Y

CDE89(CDE+,(9&SG$: !L;+;OP/%�(LZ+CD,([

\]@^_47`a/b<c=d(e%>fg?,(hi@!/'jWklA((>

B)3/b<( !"#*B(CmCDE@*no+p/"#()*q-./%Dr

sj, !lA(t1CDEehi@!/'jWk=d !(L6R/-."iAE

buFG(9:(@* !"# 63/H0(2evIw-.2kx 

hi5JeH !"#/CD(yZ34z({ !"+ 31,(|}^_CD34

/sj01%~{e$A/(��ZK/%-LB��5#-."iL�M3W/~�

�"yZ34z(5#-./&�BNO%�&eH(PQWR(Z !MNOP{'(

,./~�)�*+Bz,MN}�f� !Q W0(Sf#-.�XmCb<& 24'

ST#-.�XmCb& 45(�Xf#& 66(5#-.[%�1�&S 11 �LCD/

 !("5#-.LCD3W/�XmCb[eH(Sf#(sjG* 50%(ST#�

zU2 50%(�Xf#V���� 50%x��ZK��3(/ !(yZ�Wz( !

34/��6e@|}^_/63Xm��x9:(4 -."iBCDE/Y$(�

}%)* !"#-��CDEyZ+p/Z5(��hiXw� !"#��/-.

yZ34z({ !"��X(�-|}^_/637F6$/63(LZyZ p�

}( !"#+ 63,(|}^_/6361D34e$/0x 

+ !"#7z 15/,!(��"iB%-L/34([�+8� !+eH/-

.#"2(L63/ !mCbu7�eH("\]NO%9:/(u^_`/%(s

ja�(mCbF�BFG//0(5#/-.[+43(2:/mCb<(6RF8

&�/;b34+JK(mCb<<+ 80 B 40 ;U/ !(+5#/-.J(734

F8/&�x+ !" 15/-.J(��5#-.L6R/"iL�M3 !&cd(

5#-.U/~��"( -@u=8* 0.7(%.4��~�/01(�JK>d/~

��"(9�Sf#-.BS5#-./~��"-@u8* 0.7( <(Sf#-.B

ST#-.ZeST#-.BS5#-./~��"-@u[f* 0.4x�Xcd(5#

-.L63/"iL�M/~��"( -@u=8* 0.7(.4��~�xgh/"?(

@*+ 8Jx 
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+ 8¡  !" 15(eHK"iL6R/~�¢"@A 

  !" 1 !" 2 !" 3  #$ !" 1 !" 2 !" 3 

!" 1 1     ! 1 1   

!" 2 0.847086 1    ! 2 0.154692 1  

!" 3 0.939094 0.782652 1   ! 3 0.798726 -0.37444 1 

%& 
!" 1 !" 2 !" 3  '& 

!" 1 !" 2 !" 3 

!" 1 1     ! 1 1   

!" 2 0.998124 1    ! 2 0.864084 1  

!" 3 0.877188 0.889348 1   ! 3 0.968549 0.713373 1 

 

)�£/0134(q¤¥¦4(@*sjF&§¨/ !(+|}^_J( 6

3/01%i©$A/("t1%JK(sjFe§�/ !(+eH/-.J(27

yª6RF8/&�x 

{ !"#7z 7 /,!(H£��"iB%-L/34(yZ¦45#|}^_

L63/01jTfB(S«%"i¬%\]/NO[yZR%~{/$A(5#-.

/"iL�M3/~��"-@u[�* 0.7(.4��~�//Cx 

"+ !"#7z 7 /,!(q¤¥34z f�7D//0(B !"#®+

15,//0~¯([�f£+"iB\]NO[-.7�F$A/+4(" !"7z

7,(CDE@*4 °/ ! (klFBOP=m/ !)±bEFF !"# 15,²

=W^¨³nBx¯Fa� !"eH/-.L63�XmCb&Gd/ !(+ !

"# 15/-.J()´"om (a�ZKom)LQm/MNOP !(75�T:&{T

pHq�IBCr , '(,./~�)�*+MN , z,MN} (Sfd )'{-K

self-service, '(,./~�)�*+MN} (S5d)'{'(,./~�)�*+MN, 

z,MN}(SGd)µ�+ !"# 7 /-.J(&Gd[%)´"omLXm/MNO

P !x�%+8'L)s/¶=/-.·/;<(L34z f�7D/4Jx 

)ZK/-.yZ34z({ !"®+ 15Z2,(v©K¸=&¹ºK©»{

/´¼½�(� !"#®+ 15LM(t%]@q¤¥l�/|}^_FN/O¾ 

!"#(e"ª¿^|}^_/637F&$A/63( <6Fª013À+/ÁÂ

sjx9:q¤¥+|}^_-c/F2K(hi-.34z/01(`aZ2uÃÄ

Å¡ 

� +-.TJ( !"#®+ 15([� !"#-.®zCDEP&yZ"#+

Æ@!'j/H02("|}^_/$r²%7 3Ã(|}^_+sjF§¨/

¹ºK(L+43W/01F$A(t1%sjFe§¨/¹º( 6321D3

4e$A//0(q¤¥ÇÈ|}^_yZ`avMNl�Qyw/¿rEsj(

9:+|}^_/63,(+¹º�XO3ÉÊ,(=RyªË¹�XmCb<§

�F�EcO3([�\]/¢ÌlAyZ+CD&2@¸=O3/MNOP"#

clA("+O3OP,(�X6ÄÅH,��XmCb<4¾O3/AExi;

Jx 

� +-.fJ(yZ34^z([�-.f/ !"#¿^|}^_/63734e

$A//0("%ÍS5#-.X(²%t734~:�XmCb/H0(Z !{T

pHq�ICr}(+5#-.J(�XmCb<T:& 12'76'82([�Sf#-

./01BXa#5�("��5#-.(²%ª7a#/01U2(9:ÄÅ+
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>?|}^_CD,([�fAt70M/,U(";X�jyZÍÎv#gÏ 

!CD(ÐwÑÒMNOP/sj(ZÓFy�/63x�H,6t%|}^_/

TO()*%�� e Ô/Äz(S«%=� !ÍÎ>?CD�¬%=>?ÐwÑ

Ò(S¸ÍÎl�(\¸=��¢ÌlA(UyIw@MNOP>?ÑÒx 

� hi+-.5( !"# 7 /-.JL34z/7D4J(yZ]@;&{Õ@*

q¤¥l�L`3/YÖ>?WVx+ !63,(Dr�@3L7yªÉÊ/É
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