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$EVWUDFW��$Q�(YROXWLRQDU\�$OJRULWKP��($��EDVHG�PHWKRG�IRU�WKH�SURGXFW�OLQH�
GHVLJQ� SUREOHP� LV� SUHVHQWHG��2SWLPDO� SURGXFW� OLQH� GHVLJQ� LV� D� YHU\� LPSRUWDQW�
SUREOHP� LQ�PDUNHWLQJ��%HIRUH� WKH� HQJLQHHULQJ� DQG�PDQXIDFWXUH� RI� SURGXFWV� D�
GHVLJQ�XVLQJ�EX\HUV¶�SUHIHUHQFH� GDWD� LV�QHFHVVDU\��7KH�SURSRVHG�($�XVHV� WKH�
VKDUH� RI� FKRLFHV� FULWHULRQ� IRU� WKH� ILWQHVV� HYDOXDWLRQ� RI� WKH� FDQGLGDWH� SURGXFW�
OLQHV�� 7KH� VHOHFWLRQ� PHWKRG� XVHV� DQ� HOLWLVW� VWUDWHJ\� DQG� VWULYHV� WR� PDLQWDLQ�
SRSXODWLRQ�GLYHUVLW\��$�XQLIRUP�FURVVRYHU�RSHUDWRU�DQG�D�PXWDWLRQ�RSHUDWRU�DUH�
DSSOLHG��$�FRPSXWDWLRQDO�VWXG\�KDV�EHHQ�SHUIRUPHG�LQ�RUGHU�WR�FRPSDUH�WKH�($�
WR� WKH�%HDP�6HDUFK� �%6��PHWKRG��7KH�FRPSXWDWLRQDO� UHVXOWV�GHPRQVWUDWH� WKDW�
WKH� ($� FDQ� ILQG� QHDU� RSWLPDO� VROXWLRQV� ZLWKLQ� UHDVRQDEOH� FRPSXWDWLRQ� WLPH��
$OVR�� WKH� SURSRVHG� DSSURDFK� RXWSHUIRUPV� WKH� %6�PHWKRG�ZLWK� UHVSHFW� WR� WKH�
VROXWLRQ� TXDOLW\�� &RQVHTXHQWO\�� WKH� SURSRVHG� ($� FDQ� EH� XVHG� LQ� D�PDUNHWLQJ�
GHFLVLRQ�VXSSRUW�V\VWHP�IRU�WKH�SURGXFW�OLQH�GHVLJQ�SUREOHP��

�
�

���,QWURGXFWLRQ�
�

3URGXFW� GHVLJQ� LV� DQ� LPSRUWDQW� SUREOHP� LQ� PDUNHWLQJ� UHVHDUFK�� 7KHUH� LV� DQ�
LQFUHDVLQJ�UHVHDUFK�LQWHUHVW�LQ�WKH�SURGXFW�GHVLJQ�SUREOHP�EHFDXVH�RI�WKH�KLJK�UDWHV�RI�
IDLOXUH� RI� QHZ� SURGXFWV� DQG� WKHLU� DVVRFLDWHG� ORVVHV� >�@�� >��@�� %HFDXVH� WKH� SURGXFW�
GHVLJQ� SUREOHP� LV� 13�+DUG� >��@�� KHXULVWLF� SURFHGXUHV� KDYH� EHHQ� SURSRVHG� IRU� LWV�
VROXWLRQ��

:KHQ� WKH� EX\HUV¶� SUHIHUHQFHV� DUH� KHWHURJHQHRXV�� LW� LV� SUHIHUDEOH� WR� GHVLJQ� D�
SURGXFW�OLQH�WKDQ�D�VLQJOH�SURGXFW��>��@��$�SURGXFW�OLQH�FDQ�EH�GHILQHG�DV��D�JURXS�RI�
SURGXFWV�WKDW�DUH�FORVHO\�UHODWHG�EHFDXVH�WKH\�SHUIRUP�D�VLPLODU�IXQFWLRQ��DUH�VROG�WR�
WKH� VDPH� FXVWRPHU� JURXSV�� DUH�PDUNHWHG� WKURXJK� WKH� VDPH� FKDQQHOV�� RU� IDOO� ZLWKLQ�
JLYHQ� UDQJHV�� >��@�� ,Q� WKH� FXUUHQW� SDSHU� WKH� WHUP� SURGXFW� OLQH� PHDQV� D� OLQH� RI�
VXEVWLWXWH�SURGXFWV��

,Q� WRGD\¶V�KLJKO\� FRPSHWLWLYH� HQYLURQPHQW� WKH� VKDUH�RI� FKRLFHV� FULWHULRQ� LV� YHU\�
LPSRUWDQW�IRU�WKH�HQWHUSULVHV��7KH�PDUNHW�VKDUH�SOD\V�D�FUXFLDO�UROH�LQ�WKH�VXUYLYDO�RI�
DQ� HQWHUSULVH� DQG� LW� KDV� D� VLJQLILFDQW� LQIOXHQFH� RQ� WKH� SURILW� >��@�� ,Q� VHFWLRQ� �� WKH�
SURGXFW�OLQH�GHVLJQ�SUREOHP�XVLQJ�WKH�VKDUH�RI�FKRLFHV�FULWHULRQ�LV�SUHVHQWHG��

,Q� WKH� ODVW� GHFDGHV� WKHUH� LV� D� JURZLQJ� LQWHUHVW� LQ� WKH� DSSOLFDWLRQ� RI� WKH�
(YROXWLRQDU\�$OJRULWKPV��($V��LQ�GLIIHUHQW� ILHOGV��($V�ZHUH� LQVSLUHG�E\� WKH�QDWXUDO�
HYROXWLRQ�DQG�KDYH�VKRZQ�WKHLU�DELOLW\�WR�VROYH�FRPSOH[�RSWLPL]DWLRQ�SUREOHPV��7KH�
SUHVHQW�SDSHU�SURSRVHV�DQ�($�EDVHG�WHFKQLTXH�IRU�WKH�SURGXFW�OLQH�GHVLJQ�XVLQJ� WKH�
VKDUH�RI�FKRLFHV�FULWHULRQ��7KH�SURSRVHG�($�VROXWLRQ�PHWKRG�LV�SUHVHQWHG�LQ�GHWDLO�LQ�
VHFWLRQ����



,Q�RUGHU�WR�VHH�ZKHWKHU�WKHUH�H[LVWV�DQ\�FRPSXWDWLRQDO�DGYDQWDJH�RI�WKH�SURSRVHG�
($�� ZH� FRPSDUHG� LW� ZLWK� WKH� %HDP� 6HDUFK� �%6�� PHWKRG�� 7KH� UHVXOWV� RI� WKH�
FRPSXWDWLRQDO�VWXG\�DUH�YHU\�HQFRXUDJLQJ�IRU�WKH�SURSRVHG�PHWKRG�ZLWK�UHVSHFW�WR�WKH�
FRPSXWDWLRQDO� WLPH� DQG� WKH� TXDOLW\� RI� WKH� VROXWLRQV�� 7KH� FRPSXWDWLRQDO� UHVXOWV� DUH�
SUHVHQWHG�LQ�VHFWLRQ����

)LQDOO\��WKH�FRQFOXVLRQV�RI�WKH�SUHVHQW�SDSHU�DUH�VXPPDUL]HG�LQ�VHFWLRQ����
�
�

���3UREOHP�'HVFULSWLRQ�
�

%HIRUH� WKH� HQJLQHHULQJ� DQG� PDQXIDFWXUH� RI� SURGXFWV� D� GHVLJQ� XVLQJ� FXVWRPHU�
SUHIHUHQFH�GDWD�LV�QHFHVVDU\��,W�LV�DVVXPHG�WKDW�LQGLYLGXDOV�FKRRVH�WKH�SURGXFW�IURP�D�
VHW�RI�DYDLODEOH�DOWHUQDWLYHV�WKDW�JLYHV�WKHP�PD[LPXP�XWLOLW\��3URGXFW�GHVLJQ�LV�RQH�RI�
WKH�PRUH�LPSRUWDQW�PDQDJHULDO�GHFLVLRQV�LQ�WKH�DUHD�RI�SURGXFW�SROLF\��

7KH�SULQFLSDO�VWDJHV�RI�SURGXFW�GHVLJQ�DUH�WKH�IROORZLQJ�>��@���
��� 'HILQLQJ� WKH�SURGXFW�PDUNHW��7KH�SURGXFW�PDUNHW� FDQ�EH�GHILQHG�DV� ³WKH�VHW� RI�

SURGXFWV� MXGJHG�WR�EH�VXEVWLWXWHV�ZLWKLQ� WKRVH�XVDJH�VLWXDWLRQV� LQ�ZKLFK�VLPLODU�
SDWWHUQV�RI�EHQHILWV�DUH�VRXJKW�E\�JURXS�FXVWRPHUV´�>��@��

��� ,GHQWLI\LQJ� WKH� LPSRUWDQW� SURGXFW� DWWULEXWHV�� ,W� LV� LPSRUWDQW� WR� GLVWLQJXLVK�
EHWZHHQ� SURGXFW� FKDUDFWHULVWLFV� DQG� SURGXFW� DWWULEXWHV�� 7KH� WHUP� SURGXFW�
FKDUDFWHULVWLF� LV� XVHG� IRU� WKH� YDULRXV� SK\VLFDO� IHDWXUHV� WKDW� GHILQH� WKH� SURGXFW��
3URGXFW� DWWULEXWHV� WHQG� WR� EH� DEVWUDFW� DQG� IHZHU� LQ� QXPEHU� WKDQ� SURGXFW�
FKDUDFWHULVWLFV�� 7KH� SURGXFW� FKDUDFWHULVWLFV� LQIOXHQFH� WKH� IRUPDWLRQ� RI� SURGXFW�
DWWULEXWHV�� &RQVXPHU� FRPSDUH� SURGXFWV� EDVHG� RQ� WKH� SURGXFW� DWWULEXWHV��
&RQVHTXHQWO\�� SURGXFW� DWWULEXWHV� DUH� XVHG� LQ� WKH� GHVFULSWLRQ� RI� WKH� FRQVXPHU�
FKRLFH�SURFHVV��

��� 0RGHOLQJ� WKH�FRQVXPHU¶V�SURGXFW�FKRLFH�GHFLVLRQ�SURFHVV��7KHUH�DUH� WZR�EDVLF�
DSSURDFKHV�IRU�PRGHOOLQJ�WKH�VLQJOH�SURGXFW�RU�SURGXFW�OLQH�GHVLJQ�SUREOHP��WKH�
PXOWLGLPHQVLRQDO� VFDOLQJ� DSSURDFK� �0'6�� DQG� WKH� FRQMRLQW� DQDO\VLV� �&$��
DSSURDFK��&$�KDV�VXSHULRU�DQDO\WLFDO�FDSDELOLWLHV�DQG�0'6�KDV�VXSHULRU�JUDSKLFV�
DQG�GDWD�GLVSOD\�IHDWXUHV�>�@��&$�LV�D�YHU\�SRSXODU�PHWKRG��ZKLFK�KDV�KDG�VHYHUDO�
WKRXVDQG� FRPPHUFLDO� DSSOLFDWLRQV� >��@�� &$� FDQ� HVWLPDWH� WKH� YDOXH� WKDW�
LQGLYLGXDOV�DVVRFLDWH�ZLWK�SDUWLFXODU�SURGXFW�DWWULEXWHV�>��@��7KH�GDWD�XVHG�E\�WKH�
SURSRVHG�($�FDQ�EH�HVWLPDWHG�XVLQJ�WKH�&$��

��� 'HVLJQLQJ� WKH� SURGXFWV�� %\� WKH� WHUP� SURGXFW� GHVLJQ�ZH�PHDQ� WKH� VHOHFWLRQ� RI�
SURGXFW�DWWULEXWH�OHYHOV�LQ�RUGHU�WR�RSWLPL]H�D�ILUP¶V�REMHFWLYH��7KH�SUHVHQW�SDSHU�
IRFXVHV�RQ�WKLV�VWDJH���
,Q�WKH�SUHVHQW�SDSHU�WKH�SUREOHP�LV�IRUPXODWHG�ZLWKLQ�WKH�&$�IUDPHZRUN��3URGXFWV�

DUH�GHVFULEHG�XVLQJ�DWWULEXWHV�DQG�DWWULEXWH�OHYHOV��)RU�H[DPSOH��LQ�SULQWHUV�DQ�DWWULEXWH�
PD\�EH� µSULQWLQJ�TXDOLW\¶�ZLWK� OHYHOV� µKLJK¶��PHGLXP¶�DQG� µORZ¶��7KH�SUREOHP�LV� WR�
VHOHFW� D� VSHFLILF� OHYHO� IRU� HDFK� DWWULEXWH� LQ� RUGHU� WR� RSWLPL]H� DQ� REMHFWLYH�� ,Q� WKH�
SUHVHQW�SDSHU�ZH�GHDO�ZLWK� WKH�SURGXFW� OLQH�GHVLJQ�SUREOHP�� WKDW�PHDQV�WKDW�VHYHUDO�
SURGXFWV�KDYH�WR�EH�GHWHUPLQHG�WR�RSWLPL]H�DQ�REMHFWLYH��7KH�SURSRVHG�($�VHOHFWV�WKH�
SURGXFW�DWWULEXWH�OHYHOV�LQ�RUGHU�WR�PD[LPL]H�WKH�VKDUH�RI�FKRLFHV���

$� UHSUHVHQWDWLYH� VDPSOH�RI� WKH�SRSXODWLRQ�RI�EX\HUV� LV� XVHG� WR� HVWLPDWH� WKH�SDUW�
ZRUWK�XWLOLW\�RI�HDFK�LQGLYLGXDO�IRU�HDFK�DWWULEXWH�OHYHO��(DFK�LQGLYLGXDO�KDV�WR�FKRRVH�
RQO\� RQH� RI� WKH� SURGXFWV� RIIHUHG� LQ� WKH� PDUNHW�� ,QGLYLGXDOV� XVXDOO\� GLIIHU� LQ� WKHLU�



FKRLFH��EHFDXVH�LQ�WKH�PRVW�FDVHV�WKH\�GHULYH�GLIIHUHQW�XWLOLWLHV�IURP�WKH�VDPH�SURGXFW��
7KH�FRQVXPHU�GHFLVLRQ�PDNLQJ�SURFHVV�LV�UHSUHVHQWHG�WKURXJK�D�PXOWL�DWWULEXWH�XWLOLW\�
DSSURDFK�LQ�ZKLFK�DQ�LQGLYLGXDO¶V�XWLOLW\�GHULYHG�IURP�D�SURGXFW�FDQ�EH�FRPSXWHG�E\�
DGGLQJ�WKH�SDUW�ZRUWK�XWLOLWLHV�RI�WKH�VHOHFWHG�DWWULEXWH�OHYHOV��(DFK�LQGLYLGXDO�VHOHFWV�
WKH�SURGXFW�WKDW�PD[LPL]HV�KLV�XWLOLW\���

$V�PDUNHWV�EHFRPH�PRUH�FURZGHG�DQG�FRPSHWLWLYH��VR�WKH�LPSRUWDQFH�RI�WKH�VKDUH�
RI� FKRLFHV� FULWHULRQ� LQFUHDVHV�� 7KH� VKDUH� RI� FKRLFHV� FULWHULRQ� WDNHV� GLUHFWO\� LQWR�
DFFRXQW� FRPSHWLWRUV¶� SURGXFWV�� 7KH� SURGXFW� WKDW� D� EX\HU� SUHIHUV� EHIRUH� WKH�
LQWURGXFWLRQ�RI� WKH�QHZ�SURGXFW� OLQH� LV� FDOOHG� WKH� VWDWXV�TXR�SURGXFW��$Q� LQGLYLGXDO�
VZLWFKHV�IURP�KLV�VWDWXV�TXR�SURGXFW��RQO\�LI�D�QHZ�SURGXFW�RIIHUV�WR�KLP�PRUH�XWLOLW\��
7R�DFFRXQW�IRU�FDQQLEDOL]DWLRQ� WKH�VKDUH�RI�FKRLFHV�LV�PD[LPL]HG�RYHU�WKH�VXEVHW�RI�
EX\HUV�ZKRVH�VWDWXV�TXR�SURGXFW�LV�RIIHUHG�E\�D�FRPSHWLWRU���

7KH�SURGXFW�OLQH�GHVLJQ�SUREOHP�ZLWKLQ�WKH�DERYH�IUDPHZRUN�KDV�EHHQ�IRUPXODWHG�
DV�D�����LQWHJHU�SURJUDP�>��@��$�G\QDPLF�SURJUDPPLQJ�KHXULVWLF�PHWKRG�>��@�DQG�D�
%6�KHXULVWLF�PHWKRG� >��@�KDYH� EHHQ� SURSRVHG� IRU� GHVLJQLQJ� WKH� LWHPV� RI� D� SURGXFW�
OLQH��$�FRPSXWDWLRQDO� VWXG\� FRPSDULQJ� WKH� DERYH� WZR�KHXULVWLF�PHWKRGV�KDV� VKRZQ�
WKDW� WKH�%6�PHWKRG� LV� VXSHULRU�ZLWK� UHVSHFW� WR� WKH�&38� WLPH�DQG� WKH�TXDOLW\�RI� WKH�
VROXWLRQV��%6�PHWKRGV� KDYH� EHHQ� GHYHORSHG� LQ� WKH� ����V� IRU�$UWLILFLDO� ,QWHOOLJHQFH�
VHDUFK�SUREOHPV��,W�LV�D�EUHDGWK�ILUVW�VHDUFK�SURFHVV�ZLWK�QR�EDFNWUDFNLQJ��$W�DQ\�OHYHO�
RI�%6�WKH�E�PRVW�SURPLVLQJ�QRGHV�DUH�H[SORUHG�IXUWKHU�LQ�WKH�VHDUFK�WUHH��ZKHUH�E�LV�
FDOOHG�WKH�EHDP�ZLGWK�>��@��,Q�WKH�SUHVHQW�SDSHU�WKH�SURSRVHG�($�LV�FRPSDUHG�WR�WKH�
%6�PHWKRG�GHYHORSHG�IRU�WKH�SURGXFW�OLQH�GHVLJQ�SUREOHP�XVLQJ�WKH�VKDUH�RI�FKRLFHV�
FULWHULRQ��

�
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���7KH�(YROXWLRQDU\�$OJRULWKP�IRU�WKH�3URGXFW�/LQH�'HVLJQ�
3UREOHP�XVLQJ�WKH�6KDUH�RI�&KRLFHV�&ULWHULRQ�

�
7KH� HDUO\� SLRQHHUV� RI� FRPSXWHU� VFLHQFH� H[SUHVVHG� WKHLU� LQWHUHVW� LQ� ELRORJ\� DQG�

SV\FKRORJ\��($V�ZHUH�LQVSLUHG�E\�WKH�QDWXUDO�HYROXWLRQ��($V�DUH�LWHUDWLYH�SURFHGXUHV��
,Q�HDFK�LWHUDWLRQ�WKH\�FRQVLGHU�SRSXODWLRQV�RI�FDQGLGDWH�VROXWLRQV�UDWKHU�WKDQ�D�VLQJOH�
FDQGLGDWH� VROXWLRQ�DW�D� WLPH��(DFK� LWHUDWLRQ�RI�DQ�($� LV�FDOOHG�D�JHQHUDWLRQ��$Q�($�
ZRUNV�E\�UHSHDWHGO\�PRGLI\LQJ�D�SRSXODWLRQ�RI�FDQGLGDWH�VROXWLRQV�XVLQJ�WKH�QDWXUDO�
JHQHWLF�RSHUDWLRQV�RI�UHSURGXFWLRQ��FURVVRYHU�DQG�PXWDWLRQ��7KH�FDQGLGDWH� VROXWLRQV�
FDQ� EH� FRGHG� LQ� GLIIHUHQW� ZD\V� GHSHQGLQJ� RQ� WKH� XQGHUO\LQJ� SUREOHP�� 7KH� LQLWLDO�
SRSXODWLRQ�FDQ�EH�JHQHUDWHG�UDQGRPO\�RU�E\�XVLQJ�SULRU�LQIRUPDWLRQ�>��@��

$� ILWQHVV� IXQFWLRQ� LV� XVHG� WR� DVVLJQ� D� PHDVXUH� RI� TXDOLW\� WR� HDFK� SRSXODWLRQ�
HOHPHQW�� $� VHOHFWLRQ� PHWKRG� UHSURGXFHV� SRSXODWLRQ� HOHPHQWV� DFFRUGLQJ� WR� WKHLU�
ILWQHVV�� 6HYHUDO� VHOHFWLRQ� PHWKRGV� DUH� DYDLODEOH�� OLNH� URXOHWWH� VHOHFWLRQ�� WRXUQDPHQW�
VHOHFWLRQ� DQG� UDQN�EDVHG� VHOHFWLRQ�� 7KH� FURVVRYHU� RSHUDWRU� PLPLFV� WKH� VH[XDO�
UHSURGXFWLRQ�DQG�JHQHUDWHV�QHZ�SRSXODWLRQ�HOHPHQWV�E\�FRPELQLQJ�VHOHFWHG�SDLUV�RI�
HOHPHQWV��)URP�D�SDLU�RI�SDUHQWV�WZR�FKLOGUHQ�DUH�FUHDWHG�WKDW�DUH�SDUWO\�HTXDO�WR�WKHLU�
PRWKHU�DQG�SDUWO\�WR�WKHLU�IDWKHU��6HYHUDO�IRUPV�RI�FURVVRYHU�DUH�DYDLODEOH��OLNH�RQH�
SRLQW� FURVVRYHU�� WZR�SRLQW� FURVVRYHU�� PXOWL�SRLQW� FURVVRYHU� DQG� XQLIRUP� FURVVRYHU��
7KH�PXWDWLRQ�RSHUDWRU� LV�DSSOLHG� WR� VOLJKWO\�PRGLI\� VRPH�SRSXODWLRQ�HOHPHQWV�� ,W� LV�
WKH� RFFDVLRQDO� UDQGRP� DOWHUDWLRQ� RI� WKH� YDOXH� DW� D� VWULQJ� SRVLWLRQ� RI� D� FDQGLGDWH�



VROXWLRQ��$Q�($�FUHDWHV�QHZ�JHQHUDWLRQV�XQWLO�D�SUHGHILQHG�VWRSSLQJ�FULWHULRQ�LV�PHW�
>�@��>�@��>��@��>��@���

($V� KDYH� JDLQHG� ZLGH� SRSXODULW\� LQ� WKH� ODVW� GHFDGHV�� 7KH\� FDQ� VROYH� VRPH�
H[WUHPHO\� GLIILFXOW� SUREOHPV�� ([DFW� DOJRULWKPV� JXDUDQWHH� WKH� RSWLPDO� VROXWLRQ��
+RZHYHU��H[DFW�DOJRULWKPV�FDQ�QRW�VROYH�PDQ\�UHDO�ZRUOG�RSWLPL]DWLRQ�SUREOHPV�LQ�D�
UHDOLVWLF� FRPSXWDWLRQ� WLPH�� ,Q� WKHVH� FDVHV� ZH� DUH� IRUFHG� WR� XVH� KHXULVWLF� PHWKRGV��
&RUUHFWO\� DSSOLHG� ($V� DUH� YHU\� SURPLVLQJ� IRU� WKH� VROXWLRQ� RI� VXFK� SUREOHPV�� ($V�
KDYH�EHHQ�SURSRVHG�IRU�PDQ\�LQWHJHU�SURJUDPPLQJ�SUREOHPV��)RU�H[DPSOH��($V�KDYH�
EHHQ� GHYHORSHG� IRU� WKH�ZHOO� NQRZQ� WUDYHOLQJ� VDOHVPDQ� SUREOHP� >��@�� WKH� NQDSVDFN�
SUREOHP� >�@�� >�@�� WKH� VHW� SDUWLWLRQLQJ� SUREOHP� >�@�� HWF�� ,Q� WKH� ODVW� \HDUV� VRPH�
UHVHDUFKHUV�H[SUHVVHG�WKHLU�LQWHUHVW�LQ�XVLQJ�($V�LQ�PDUNHWLQJ�SUREOHPV��H�J��PDUNHW�
VHJPHQWDWLRQ��SULFLQJ��VLWH�ORFDWLRQ�SUREOHP��OHDUQLQJ�PRGHOV�RI�FRQVXPHU�FKRLFH�>�@��
>��@��$Q�($�EDVHG�PHWKRG�KDV�EHHQ�GHYHORSHG�IRU�WKH�VLQJOH�SURGXFW�GHVLJQ�SUREOHP�
>�@��

$Q�($�IRU�WKH�SURGXFW�OLQH�GHVLJQ�SUREOHP�XVLQJ�WKH�VKDUH�RI�FKRLFHV�FULWHULRQ�LV�
SUHVHQWHG��,Q�WKH�IRUPDO�GHVFULSWLRQ�RI�WKH�SURSRVHG�($�EDVHG�PHWKRG�:� �^��������������
.`�GHQRWHV�WKH�VHW�RI�.�DWWULEXWHV�DQG�)N� �^��������������-N`�GHQRWHV�WKH�VHW�RI�-N�OHYHOV�
RI� DWWULEXWH� N�:�� $OVR� OHW�<�  � ^��� ��� �� �� �� �� 31`� GHQRWH� WKH� VHW� RI� 31� LWHPV� WR� EH�
VHOHFWHG�� ZKHUH� WKH�PXOWL�DWWULEXWH� GHVFULSWLRQ� RI� HDFK� LWHP� LV� WR� EH� GHWHUPLQHG� E\�
VROYLQJ� WKH� VKDUH� RI� FKRLFHV� SUREOHP�� /HW�4�  � ^��� ��� �� �� �� �� ,`� GHQRWH� WKH� VHW� RI�
LQGLYLGXDOV�� /HW� ZLMN� GHQRWH� WKH� SDUW� ZRUWK� RI� OHYHO� M�)N� RI� DWWULEXWH� N�:� IRU�
LQGLYLGXDO�L�4��$V�PHQWLRQHG�HDUOLHU��WKH�SDUW�ZRUWKV�FDQ�EH�HVWLPDWHG�XVLQJ�WKH�&$��
0DWUL[�67$787,/,�PDLQWDLQV�WKH�XWLOLWLHV�RI�WKH�VWDWXV�TXR�SURGXFW�RI�HDFK�LQGLYLGXDO�
L�4���

,W�IROORZV�WKH�GHVFULSWLRQ�RI�WKH�SURSRVHG�($��
�

5HSUHVHQWDWLRQ�RI�WKH�VROXWLRQV�
/HW� 3� GHQRWH� WKH� VHW� RI� WKH� FDQGLGDWH� SURGXFW� OLQHV� DQG� 0 _3_� GHQRWH� WKH�

SRSXODWLRQ�VL]H��7KH�SRSXODWLRQ� LV�PDLQWDLQHG� LQ�D�PDWUL[�323031.��7KH�HOHPHQWV�
323SPN��ZKHUH�S�3��P�<�DQG��N�:��GHQRWH�WKH�VHOHFWHG�OHYHO�RI�HDFK�DWWULEXWH��7KDW�
LV�� LI� OHYHO�M�)N�RI�DWWULEXWH�N�:� LV�DVVLJQHG�WR�SURGXFW�P�<�RI�SURGXFW�OLQH�S�3��
WKHQ��323SPN M���

�
,QLWLDO�SRSXODWLRQ���

7KH�LQLWLDO�SRSXODWLRQ�RI�FDQGLGDWH�SURGXFW�OLQHV�LV�UDQGRPO\�JHQHUDWHG�DQG�VWRUHG�
LQ�PDWUL[�323031.��

�
)LWQHVV�HYDOXDWLRQ���

7KH� ILWQHVV� RI� WKH� SRSXODWLRQ� LV� HYDOXDWHG� DFFRUGLQJ� WR� WKH� VKDUH� RI� FKRLFHV�
FULWHULRQ��0DWULFHV�352'87,/

0,31
��62&

0,� � DQG�727$/B62&0
� DUH�FRPSXWHG� LQ�

RUGHU�WR�HYDOXDWH�WKH�H[SHFWHG�VKDUH�RI�FKRLFHV���
0DWUL[� 352'87,/0,31� PDLQWDLQV� WKH� XWLOLWLHV� RI� WKH� 31� GLIIHUHQW� SURGXFWV� RI�

HDFK�FDQGLGDWH�SURGXFW�OLQH�ZKLFK�DUH�GHULYHG�E\�HDFK�EX\HU��,W�FDQ�EH�FRPSXWHG�DV�
IROORZV�� �P�L�3SZKHUHZ352'87,/

N
�NL�323SLP SPN

���¦ 
�

��



62&
SL�LQGLFDWHV�ZKHWKHU�EX\HU�L�4�ZRXOG�EX\�RQH�RI�WKH�LWHPV�RI�WKH�SURGXFW�OLQH�

S�3��,Q�SDUWLFXODU��LI�EX\HU�L�4�ZRXOG�EX\�RQH�RI�WKH�LWHPV�RI�WKH�SURGXFW�OLQH�S�3�
WKHQ� 62&SL ��� HOVH� 62&SL ��� (DFK� EX\HU� FKRRVHV� WKH� SURGXFW� WKDW� JLYHV� KLP�
PD[LPXP�XWLOLW\��0RUHRYHU��D�EX\HU� VZLWFKHV� IURP�KLV� VWDWXV�TXR�SURGXFW� WR�D�QHZ�
SURGXFW�� RQO\� LI� LW� RIIHUV� KLP� KLJKHU� XWLOLW\�� /HW� P¶� GHQRWH� WKH� LQGH[� P� VXFK� DV�

 SLP
352'87,/ �352'87,/PD[ SLP
P�

�ZKHUH�S�3�DQG�L�4��

��62&WKHQ����67$787,/�352'87,/�,I SLL��SLP
  ! �

�L�3S�62&�HOVH SL �� � �

7KH� QXPEHU� RI� FXVWRPHUV� RI� HDFK� FDQGLGDWH� SURGXFW� OLQH� LV� VWRUHG� LQ� PDWUL[�
727$/B62&

0��WKDW�FDQ�EH�FRPSXWHG�DV�IROORZV���

3S�ZKHUH�62&��727$/B62&
L

SLS �¦ 
�

��

7KH�H[SHFWHG�VKDUH�RI�FKRLFHV�WKDW�LV�PDLQWDLQHG�LQ�PDWUL[�727$/B62&
0
�LV�XVHG�

IRU�WKH�ILWQHVV�HYDOXDWLRQ�RI�WKH�SRSXODWLRQ�HOHPHQWV��
�

6HOHFWLRQ�PHWKRG��
���� RI� WKH� HOHPHQWV� RI� WKH� QHZ� SRSXODWLRQ� DUH� UHSURGXFHG� XVLQJ� WKH� VHOHFWLRQ�

PHWKRG� GHVFULEHG� QH[W�� 7KH� VHOHFWLRQ� PHWKRG� UHSURGXFHV� FDQGLGDWH� VROXWLRQV�
DFFRUGLQJ� WR� WKHLU� H[SHFWHG� VKDUH� RI� FKRLFHV�� 7KH� HOLWLVW� VWUDWHJ\� LV� XVHG� LQ� RUGHU�
HQVXUH�WKDW�WKH�EHVW�SRSXODWLRQ�HOHPHQW�ZLOO�VXUYLYH�IURP�WKH�FXUUHQW�JHQHUDWLRQ�WR�WKH�
QH[W�JHQHUDWLRQ��,Q�SDUWLFXODU��WKH�������0�EHVW�FDQGLGDWH�SURGXFW�OLQHV�DUH�FKRVHQ�WR�
VXUYLYH� LQ� WKH� QH[W� SRSXODWLRQ�� 7KH� VHOHFWLRQ� PHWKRG� VWULYHV� WR� UHPDLQ� SRSXODWLRQ�
GLYHUVLW\��)RU�WKLV�UHDVRQ��LI�WKHUH�DUH�VLPLODU�SRSXODWLRQ�HOHPHQWV��RQO\�RQH�RI�WKHP�
FDQ�EH�UHSURGXFHG���

�

&URVVRYHU�RSHUDWRU�
���� RI� WKH� HOHPHQWV� RI� WKH� QHZ� SRSXODWLRQ� DUH� JHQHUDWHG� XVLQJ� WKH� XQLIRUP�

FURVVRYHU� RSHUDWRU�� )URP� WKH� SRSXODWLRQ� HOHPHQWV� UHSURGXFHG� XVLQJ� WKH� DERYH�
VHOHFWLRQ�PHWKRG�������0�SDLUV�RI�SDUHQWV�DUH�UDQGRPO\�VHOHFWHG��7KH�VHOHFWHG�SDLUV�
RI� SDUHQWV� DUH� FRPELQHG� WR� SURGXFH� ������0� FKLOGUHQ�� &RQVLGHU� WZR� SRSXODWLRQ�
HOHPHQWV�WKDW�DUH�VHOHFWHG�WR�EH�D�SDLU�RI�SDUHQWV�WR�SURGXFH�WZR�FKLOGUHQ��7KH�XQLIRUP�
FURVVRYHU� RSHUDWRU� GHFLGHV� UDQGRPO\� IRU� HDFK� DWWULEXWH� RI� HDFK� LWHP� RI� WKH� SURGXFW�
OLQH�ZKLFK�SDUHQW�FRQWULEXWHV�LWV�DWWULEXWH�OHYHO�WR�ZKLFK�FKLOG���

�

0XWDWLRQ�RSHUDWRU�
���� RI� WKH� HOHPHQWV� RI� WKH� QHZ� SRSXODWLRQ� DUH� JHQHUDWHG� XVLQJ� PXWDWLRQ�� 7KH�

PXWDWLRQ� RSHUDWRU� SLFNV� UDQGRPO\� ������0�SRSXODWLRQ� HOHPHQWV� IURP� WKH� VHW� RI� WKH�
������0� HOHPHQWV� ZKLFK� ZHUH� UHSURGXFHG� XVLQJ� WKH� VHOHFWLRQ� PHWKRG� DQG� FUHDWHG�
XVLQJ� WKH�FURVVRYHU�RSHUDWRU��7KH�YDOXH�DW�D�UDQGRP�VWULQJ�SRVLWLRQ�RI�HDFK�SURGXFW�
OLQH�LV�UDQGRPO\�DOWHUDWHG��

�

6WRSSLQJ�FRQGLWLRQ�
7KH�($�WHUPLQDWHV�ZKHQ�WKH�EHVW�FDQGLGDWH�VROXWLRQ�GRHVQ¶W�LPSURYH�LQ�WKH�ODVW����

FRQVHFXWLYH�JHQHUDWLRQV��



�

,W�IROORZV�D�IRUPDO�GHVFULSWLRQ�RI�WKH�SURSRVHG�($�EDVHG�PHWKRG��
,QLWLDO�SRSXODWLRQ�JHQHUDWLRQ�
5HSHDW�
� )LWQHVV�HYDOXDWLRQ�XVLQJ�WKH�VKDUH�RI�FKRLFHV�FULWHULRQ�
� 6HOHFWLRQ�XVLQJ�DQ�HOLWLVW�VWUDWHJ\�DQG�PDLQWDLQLQJ�WKH�SRSXODWLRQ�GLYHUVLW\�
� 8QLIRUP�FURVVRYHU�
� 0XWDWLRQ�
8QWLO�WKH�VWRSSLQJ�FRQGLWLRQ�LV�VDWLVILHG��

�
�
���&RPSXWDWLRQDO�5HVXOWV�

�
$�FRPSXWDWLRQDO�VWXG\�KDV�EHHQ�SHUIRUPHG�LQ�RUGHU�WR�FRPSDUH�WKH�SURSRVHG�($�

EDVHG�PHWKRG�WR�WKH�%6�KHXULVWLF�PHWKRG��1HLWKHU�WKH�SURSRVHG�($�EDVHG�PHWKRG�QRU�
WKH� %6�PHWKRG� JXDUDQWHHV� WKH� RSWLPDO� VROXWLRQ�� 7KH� SXUSRVH� RI� WKH� FRPSXWDWLRQDO�
VWXG\�LV�WR�FRPSDUH�WKH�TXDOLW\�RI�WKH�VROXWLRQV�IRXQG�E\�WKH�GLIIHUHQW�PHWKRGV��$OVR��
LW�DLPV�WR�FRPSDUH�WKH�FRPSXWDWLRQDO�WLPH�RI�WKH�DERYH�VROXWLRQ�PHWKRGV���

&RPSXWDWLRQDO� UHVXOWV� IRU� ��� GLIIHUHQW� SUREOHP� VL]HV� DUH� SUHVHQWHG�� ,Q� RUGHU� WR�
JHQHUDWH�WKH����GLIIHUHQW�SUREOHP�VL]HV�GLIIHUHQW�YDOXHV�ZHUH�JLYHQ�WR�WKH�QXPEHU�RI�
LWHPV�RI�WKH�SURGXFW�OLQH��31 �������WKH�QXPEHU�RI�DWWULEXWHV��. ������DQG�WKH�QXPEHU�
RI�DWWULEXWH�OHYHOV��- ����������7KH�QXPEHU�RI�FRQVXPHUV�ZDV�VHW�HTXDO�WR������WKDW�LV�
, ����� )RU� HDFK� SUREOHP� VL]H� WKH� QXPEHU� RI� SRVVLEOH� SURGXFWV� DQG� WKH� QXPEHU� RI�
SRVVLEOH�SURGXFW�OLQHV�DUH�SUHVHQWHG�LQ�WDEOH����

�
7DEOH����7KH�QXPEHU�RI�WKH�SRVVLEOH�SURGXFWV�DQG�WKH�QXPEHU�RI�WKH�SRVVLEOH�SURGXFW�OLQHV�RI�
WKH�GLIIHUHQW�SUREOHP�VL]HV�

�
31� .� -� 1XPEHU�RI�SRVVLEOH�SURGXFWV�� 1XPEHU�RI�SRVVLEOH�SURGXFW�OLQHV�
�� �� �� ���� ������
�� �� �� ����� ���������
�� �� �� ������ �����������
�� �� �� ���� �������
�� �� �� ������ ����������
�� �� �� ������� ������������
�� �� �� ���� ��������
�� �� �� ����� ������������
�� �� �� ������ ���������������
�� �� �� ���� ���������
�� �� �� ������ ��������������
�� �� �� ������� �����������������

�
,Q�WKH�LPSOHPHQWDWLRQ�RI�WKH�($�WKH�SRSXODWLRQ�VL]H�ZDV�VHW�HTXDO�WR������WKDW�

LV�0 �����7KH�($�WHUPLQDWHV��ZKHQ�LQ����FRQVHFXWLYH�JHQHUDWLRQV�WKH�EHVW�FDQGLGDWH�
VROXWLRQ� GRHVQ
W� LPSURYH�� ,Q� VRPH� FDVHV� WKH� UHVXOWV� RI� WKH� ($� FDQ� EH� LPSURYHG� E\�
LQFUHDVLQJ�WKH�SRSXODWLRQ�VL]H�RU�E\�VHWWLQJ�D�PRUH�VWULFW�VWRSSLQJ�FRQGLWLRQ��+RZHYHU��



WKH� SRSXODWLRQ� VL]H� DQG� WKH� VWRSSLQJ� FRQGLWLRQ�� WKDW� KDYH� EHHQ� XVHG� LQ� WKH�
FRPSXWDWLRQDO�VWXG\��VHHP�WR�SHUIRUP�JRRG�IRU�WKH�SUREOHP�VL]HV�H[DPLQHG��

)RU�HDFK�SUREOHP�VL]H����SUREOHP�LQVWDQFHV�DUH�UDQGRPO\�JHQHUDWHG��7KH�����WHVW�
SUREOHP�LQVWDQFHV�KDYH�EHHQ�VROYHG�XVLQJ�WKH�%6�KHXULVWLF�PHWKRG�DQG�WKH�SURSRVHG�
($� EDVHG� PHWKRG�� ,Q� WKH� WHVW� SUREOHP� LQVWDQFHV� WKH� SDUW�ZRUWKV� ZHUH� JHQHUDWHG�
UDQGRPO\� IURP� D� XQLIRUP� GLVWULEXWLRQ� DQG� QRUPDOL]HG� ZLWKLQ� UHVSRQGHQW�� 7KH�
QRUPDOL]HG� SDUW�ZRUWKV� DUH� DVVXPHG� LQWHUSHUVRQDOO\� FRPSDUDEOH�� ,W� LV� DVVXPHG� WKDW�
EHIRUH�WKH�LQWURGXFWLRQ�RI�WKH�QHZ�SURGXFW�OLQH�WKUHH�SURGXFWV�RIIHUHG�E\�FRPSHWLWRUV�
DUH�DYDLODEOH�LQ�WKH�PDUNHW���

�
7KH�FRPSOHWH�HQXPHUDWLRQ�PHWKRG�JXDUDQWHHV�WKH�RSWLPDO�VROXWLRQ��+RZHYHU��LW�LV�

LPSRVVLEOH� WR� XVH� WKH� FRPSOHWH� HQXPHUDWLRQ�PHWKRG� WR� VROYH� ODUJH� VL]HG� SUREOHPV��
EHFDXVH� WKH� SURGXFW� OLQH� GHVLJQ� SUREOHP� LV� 13�+DUG�� )RU� WKDW� UHDVRQ�� LQ� WKH�
FRPSXWDWLRQDO� VWXG\� RQO\� UHODWLYH� VPDOO� SUREOHPV� KDYH� EHHQ� VROYHG� XVLQJ� WKH�
FRPSOHWH�HQXPHUDWLRQ�PHWKRG���

7KH� LPSOHPHQWDWLRQ� ZDV� GRQH� XVLQJ� WKH� SURJUDPPLQJ� ODQJXDJH� %RUODQG� &���
�������7KH�FRPSXWDWLRQDO�WHVWV�ZHUH�FDUULHG�RXW�RQ�D�3&�ZLWK�D�3HQWLXP�3URFHVVRU�����
0%�5$0������0+]��XVLQJ�:LQGRZV������

7KH�UHVHDUFKHUV��ZKR�GHYHORSHG�WKH�%6�KHXULVWLF�PHWKRG��VXJJHVW�FRPSXWLQJ�WKH�

EHDP�ZLGWK�E\�
.

-
MZKHUH

M.
E N

N
¦
4� »

¼

»
«
¬

«
�»

»

º
«
«

ª
 ��

��
����PLQ�

� ���7KLV�VXJJHVWLRQ�

KDV�EHHQ�IROORZHG�LQ�WKH�FRPSXWDWLRQDO�VWXG\�SHUIRUPHG�LQ�WKH�SUHVHQW�SDSHU���
�

7DEOH����&RPSXWDWLRQDO�UHVXOWV�RI� WKH�(QXPHUDWLRQ�PHWKRG�� WKH�%6�PHWKRG�DQG�WKH�SURSRVHG�
($�
�

�
�
�

31�

�
�
�
.�

�
�
�
-�

0HDQ�&38�
WLPH�RI�WKH�

(QXPHUDWLRQ�
PHWKRG��VHF��

0HDQ�&38�
WLPH�RI�WKH�
%6�PHWKRG�

�VHF��

0HDQ�&38�
WLPH�RI�WKH�
($��VHF��

$YHUDJH�
QXPEHU�RI�
JHQHUDWLRQV�
RI�WKH�($�

�� �� �� ����� ����� ����� ������
�� �� �� �������� ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� ������ ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� ������� ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� �������� ����� ����� ������
�� �� �� � ����� ����� ������
�� �� �� � ����� ����� ������

�
�
)RU�HDFK�SUREOHP�VL]H�WKH�PHDQ�&38�WLPH�RI�WKH�FRPSOHWH�HQXPHUDWLRQ�PHWKRG��

WKH�%6�PHWKRG�DQG�WKH�($�ZHUH�FRPSXWHG��$OVR�WKH�DYHUDJH�QXPEHU�RI�JHQHUDWLRQV�



RI� WKH�($�ZHUH�FRPSXWHG��7KHVH�FRPSXWDWLRQDO� UHVXOWV�DUH�SUHVHQWHG� LQ� WDEOH����$V�
PHQWLRQHG� HDUOLHU�� RQO\� VRPH� SUREOHPV� KDYH� EHHQ� VROYHG� XVLQJ� WKH� FRPSOHWH�
HQXPHUDWLRQ� PHWKRG�� )RU� WKH� RWKHU� SUREOHP� VL]HV� LQ� WKH� FROXPQV� UHIHUULQJ� WR� WKH�
FRPSOHWH�HQXPHUDWLRQ�PHWKRG�WKH�V\PERO�³´�LV�XVHG��$V�H[SHFWHG��WKH�UHVXOWV�VKRZ�
WKDW�WKH�&38�WLPH�RI�WKH�FRPSOHWH�HQXPHUDWLRQ�PHWKRG�LQFUHDVHV�ZLWK�SUREOHP�VL]H�
GUDPDWLFDOO\��2Q�WKH�FRQWUDU\��WKH�&38�WLPH�RI�WKH�($�LQFUHDVHV�ZLWK�SUREOHP�VL]H�LQ�
D� UHDVRQDEOH� PDQQHU�� )RU� H[DPSOH�� IRU� WKH� SUREOHP� VL]H� 31 ��� . �� DQG� - ��� WKH�
FRPSOHWH� HQXPHUDWLRQ� PHWKRG� QHHGV� VRPH� WKRXVDQG� RI� \HDUV� WR� VROYH� D� SUREOHP�
LQVWDQFH��ZKLOH�WKH�SURSRVHG�($�QHHGV�RQO\�VRPH�VHFRQGV��,W�LV�REYLRXV��WKDW�WKH�($�
FDQ�VROYH�ZLWKLQ�UHDVRQDEOH�&38�WLPH�UHDO�VL]HG�SUREOHPV��$OVR��WKH�&38�WLPH�RI�WKH�
%6�PHWKRG�LV�UHDVRQDEOH��

,W�LV�YHU\�LPSRUWDQW�WR�FRPSDUH�WKH�VROXWLRQV�IRXQG�E\�WKH�%6�PHWKRG�DQG�WKH�($�
EDVHG�PHWKRG��)RU�WKH�UHODWLYH�VPDOO�SUREOHP�VL]HV�WKH�QXPEHU�RI�FDVHV��ZKHUH�WKH�%6�
PHWKRG�DQG�WKH�($�ILQG�WKH�RSWLPDO�VROXWLRQ�KDYH�EHHQ�FRPSXWHG��$OVR��WKH�QXPEHU�
RI�FDVHV��ZKHUH�WKH�VROXWLRQ�IRXQG�E\�WKH�%6�PHWKRG�DQG�WKH�($�LV�JUHDWHU�WKDQ�WKH�
����RI� WKH�RSWLPDO�VROXWLRQ�KDYH�EHHQ�FRPSXWHG��0RUHRYHU�� IRU�HDFK�SUREOHP�VL]H�
WKH�QXPEHU�RI�FDVHV��ZKHUH�RQH�RI�WKH�PHWKRGV�ILQGV�D�EHWWHU�VROXWLRQ�WKDQ�WKDW�IRXQG�
E\�WKH�RWKHU�LV�FRPSXWHG��7KHVH�UHVXOWV�DUH�VKRZQ�LQ�WDEOH����,W�LV�REYLRXV��WKDW�WKH�($�
ILQGV�EHWWHU�VROXWLRQV�WKDQ�WKDW�IRXQG�E\�WKH�%6�PHWKRG�LQ�FRPSDUDEOH�WLPHV��,Q�WKH�
����RI�WKH�FDVHV�H[DPLQHG��WKH�($�ILQGV�WKH�RSWLPDO�VROXWLRQ��ZKLOH�RQO\�LQ�WKH�����
RI�WKH�FDVHV�WKH�%6�PHWKRG�ILQGV�WKH�RSWLPDO�VROXWLRQ��$OVR��LQ�WKH�����RI�WKH�FDVHV�
H[DPLQHG� WKH� VROXWLRQ� IRXQG� E\� WKH� ($� LV� JUHDWHU� WKDQ� WKH� ���� RI� WKH� RSWLPDO�
VROXWLRQ��ZKLOH�WKH�UHVSHFWLYH�SHUFHQW�IRU�WKH�%6�PHWKRG�LV������$V�VKRZQ�LQ�WKH�ODVW�
WZR� FROXPQV� RI� WDEOH� ��� LQ� WKH� ���� RI� WKH� FDVHV� H[DPLQHG�� WKH� ($� ILQGV� D� EHWWHU�
VROXWLRQ�WKDQ�WKDW�IRXQG�E\�WKH�%6�PHWKRG��ZKLOH�RQO\�LQ�WKH�������RI�WKH�FDVHV�WKH�
%6�PHWKRG�ILQGV�D�EHWWHU�VROXWLRQ��
�
7DEOH����&RPSDUDWLYH�UHVXOWV�RI�WKH�VROXWLRQV�RI�WKH�%6�PHWKRG�DQG�WKH�SURSRVHG�($�
�

31� .� -� %6 237�� %6!����
237��

($ 237�� ($!����
237��

%6!($� ($!%6�

�� �� �� �� ��� �� ��� �� ��
�� �� �� �� �� �� �� �� ��
�� �� �� � � � � �� ��
�� �� �� �� ��� �� ��� �� ��
�� �� �� � � � � �� ��
�� �� �� � � � � �� ��
�� �� �� �� �� �� ��� �� ��
�� �� �� � � � � �� ��
�� �� �� � � � � �� ��
�� �� �� �� �� �� ��� �� ��
�� �� �� � � � � �� ��
�� �� �� � � � � �� ��

$9(5$*(� ���� ���� ���� ���� ������ ����

�
�



,W� LV� REYLRXV�� WKDW� WKH� ($� SUHVHQWHG� LQ� WKH� FXUUHQW� SDSHU� LV� VXSHULRU� WR� WKH� %6�
PHWKRG�FRQFHUQLQJ�WKH�VROXWLRQ�TXDOLW\��$OVR��WKH�($�FDQ�ILQG�JRRG�VROXWLRQV�IRU�UHDO�
VL]HG�SUREOHPV�ZLWKLQ�UHDVRQDEOH�FRPSXWDWLRQ�WLPH��&RQVHTXHQWO\��WKH�SURSRVHG�($�
LV�DQ�DSSOLFDEOH�VROXWLRQ�PHWKRG�IRU�WKH�SURGXFW�OLQH�GHVLJQ�SUREOHP�XVLQJ�WKH�VKDUH�
RI�FKRLFHV�FULWHULRQ��
�
�
���&RQFOXVLRQV�

�
7KH�FXUUHQW�SDSHU�SURSRVHG�WKH�XVH�DQG�SUHVHQWHG�WKH�DGYDQWDJHV�RI�DQ�($�EDVHG�

PHWKRG� IRU� VROYLQJ� WKH� SURGXFW� OLQH� GHVLJQ� SUREOHP� XVLQJ� WKH� VKDUH� RI� FKRLFHV�
FULWHULRQ��

7RGD\¶V� PDQDJHUV� DUH� IDFHG� ZLWK� D� UDSLGO\� FKDQJLQJ� DQG� KLJKO\� FRPSHWLWLYH�
PDUNHWLQJ�HQYLURQPHQW��0DQ\�HIIRUWV�KDYH�EHHQ�PDGH�LQ�PDUNHWLQJ�WR�WDNH�DGYDQWDJH�
RI� WKH� RSSRUWXQLWLHV� RIIHUHG� E\� PRGHUQ� LQIRUPDWLRQ� WHFKQRORJ\� DQG� LQIRUPDWLRQ�
V\VWHPV�� ,QIRUPDWLRQ� V\VWHPV� RIIHU� QHZ� ZD\V� IRU� LPSURYLQJ� WKH� HIIHFWLYHQHVV� RI�
PDUNHWLQJ�� ,Q� WKH� ODVW� WKUHH� GHFDGHV� PDQ\� DXWKRUV� SURSRVHG� PRGHOV� IRU� PDUNHWLQJ�
LQIRUPDWLRQ�V\VWHPV�>��@��0DUNHWLQJ�'HFLVLRQ�6XSSRUW�6\VWHPV��0'66V��DUH�D�YHU\�
LPSRUWDQW�FDWHJRU\�RI�WKH�PDUNHWLQJ�LQIRUPDWLRQ�V\VWHPV��0'66V�DFW�DV�FRQVXOWDQWV�
IRU�PDUNHWLQJ�PDQDJHUV�� �$Q�0'66�FDQ�EH�GHILQHG�DV� ³D� FRRUGLQDWHG� FROOHFWLRQ�RI�
GDWD��PRGHOV��DQDO\WLF� WRROV�DQG�FRPSXWLQJ�SRZHU�E\�ZKLFK�DQ�RUJDQL]DWLRQ�JDWKHUV�
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