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��� %DFNJURXQG�

'HFLVLRQ�PDNHUV�DOZD\V�WDNH�GHFLVLRQ�HYHQ�HYHU\�VHFRQG�RI�WKHLU�OLIH��:KHQ�WKH\�PDNH�

GHFLVLRQ��WKHUH�LV�D�SURFHVV�LQ�WKH�KXPDQ�EUDLQ�WKDW�DIIHFWV�WKH�TXDOLW\�RI�GHFLVLRQV�PDGH��

,I�WKH�GHFLVLRQ�WKDW�PXVW�EH�PDGH�DUH�HDV\��SHRSOH�FDQ�HDVLO\�PDNH�GHFLVLRQV��+RZHYHU��

LI�WKH�GHFLVLRQ�WR�EH�WDNHQ�LV�FRPSOH[�ZLWK�ODUJH�ULVNV�VXFK�DV�SROLF\�IRUPXODWLRQ��GHFLVLRQ�

PDNHUV� RIWHQ� QHHG� D� VFLHQWLILF�� ORJLFDO� DQG� VWUXFWXUHG� WRROV� WR� KHOS� WKHP� LQ� PDNLQJ�

GHFLVLRQ��

'XULQJ�WKH�SDVW�TXDUWHU�RI�D�FHQWXU\��WKHUH�KDV�EHHQ�DQ�LQFUHDVLQJ�DZDUHQHVV�RI�WKH�

YLWDO�UROH�SOD\HG�E\�SXUFKDVLQJ�LQ�HQDEOLQJ�D�FRPSDQ\�WR�EH�FRPSHWLWLYH��2QH�RI�WKH�PRVW�

LPSRUWDQW�DVSHFWV�RI�SXUFKDVLQJ�LV�VXSSOLHU�VHOHFWLRQ��7KH�VXSSOLHU�VHOHFWLRQ�LV�WKH�SURFHVV�

RI�SLFNLQJ�XS� WKH�EHWWHU�VXSSOLHU�ZKR�FDSDEOH� WR�GHOLYHU�JRRGV�VHUYLFH�RI� ULJKW�TXDOLW\�

DFFRUGLQJ�WR�WKH�VWDQGDUGV�RI�DQ�RUJDQL]DWLRQ��DW�WKH�ULJKW�SULFH��DW�WKH�ULJKW�SODFH�DQG�DOVR�

DW�WKH�ULJKW�WLPH��7DNKXU�	�$QEDQDQGDP���������

6XSSOLHU�VHOHFWLRQ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�GHFLVLRQ�PDNLQJ�SUREOHPV��VLQFH�

VHOHFWLQJ� WKH� ULJKW� VXSSOLHUV� VLJQLILFDQWO\� UHGXFHV� WKH� SXUFKDVLQJ� FRVW� DQG� LPSURYHV�

FRUSRUDWH�FRPSHWLWLYHQHVV��*KRGV\SRXU�	�2
%ULHQ���������&KRRVLQJ�WKH�ULJKW�VXSSOLHUV�

OHDGV� WR� D� VLJQLILFDQW� UHGXFWLRQ� LQ� SXUFKDVLQJ� FRVWV�� DQ� HQKDQFHPHQW� RI� GRZQVWUHDP�

FXVWRPHU�VDWLVIDFWLRQ��DQG�DQ�LPSURYHPHQW�RI�FRPSHWLWLYHQHVV��*DODQNDVKL�HW�DO���������
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37��0DGXEDUX�LV�RQH�RI�WKH�FRPSDQLHV�WKDW�HQJDJHG�LQ�DJUR�LQGXVWU\�ILHOG�ORFDWHG�

LQ�VSHFLDO�UHJLRQ�RI�<RJ\DNDUWD�ZKLFK�DUH�SURGXFLQJ�VXJDU��3*��0DGXNLVPR��DQG�DOVR�

VSLULWV� �36�� 0DGXNLVPR��� 1RZDGD\V�� WKH� WRWDO� FDSDFLW\� RI� VXJDU� SURGXFWLRQ� LQ�

3*�0DGXNLVPR�IRU�RQH�GD\�LV�����WRQV�ZLWK�WKH�WRWDO�DFFXPXODWLYH�RI��������WRQV�LQ�RQH�

\HDU��+RZHYHU��WKH�SURGXFWLRQ�RI�WKH�VXJDU�FRXOG�EH�GHFUHDVHG�GXH�WR�VRPH�IDFWRUV�VXFK�

DV�FOLPDWH�LPSDFWV��SRRU�UHYLWDOL]DWLRQ�RI�VXJDU�SODQWDWLRQV�DQG�IDFWRULHV��FRQYHUVLRQ�RI�

SODQWDWLRQ�ODQG��DQG�XVH�RI�PDFKLQHV�WKDW�DUH�DOUHDG\�YHU\�ROG�RQH�RI�WKHP�LV�SXPS��

3XPS�LV�RQH�RI�WKH�PDFKLQHV�WKDW�LV�XVHG�E\�3*��0DGXNLVPR�WR�VXSSRUW�WKHLU�VXJDU�

SURGXFWLRQ� V\VWHP��7KHUH� DUH� VHYHUDO� NLQG�RI�SXPS�XVHG� IRU� VXJDU�SURGXFWLRQ� VXFK�DV�

FHQWULIXJDO�SXPS�DQG�YDFXXP�SXPS�ZKHUH�HDFK�RI�WKH�SXPS�KDV�GLIIHUHQW�IXQFWLRQ��EXW�

LQ�JHQHUDO�WKH�IXQFWLRQ�RI�WKH�SXPS�LV�DV�ZDWHUZD\�DQG�DOVR�DV�D�GHOLYHU\�RI�QLUD�LQ�WKH�

PLOOLQJ�VWDWLRQ��SXULILFDWLRQ�HYDSRUDWLRQ�VWDWLRQ��DQG�DOVR�FRRNLQJ�VWDWLRQ��%HFDXVH�RI�WKH�

IXQFWLRQ��LW�FDQ�EH�VDLG�WKDW�SXPS�LV�RQH�RI�WKH�LPSRUWDQW�PDFKLQHV�WR�VXSSRUW�WKH�VXJDU�

SURGXFWLRQ�LQ�3*��0DGXNLVPR��,Q�RUGHU�WR�GHFUHDVH�WKH�FKDQFH�RI�SURGXFWLRQ�IDLOXUH�GXH�

WKH�PDFKLQHU\�SUREOHP�3*�0DGXNLVPR�XVXDOO\�GR�D�URXWLQH�PDLQWHQDQFH����

7KH�PDLQWHQDQFH�DFWLYLW\�LQ�3*��0DGXNLVPR�LV�KHOG�IRU���PRQWKV�GXUDWLRQ�LQ�RQH�

\HDU� XVXDOO\� WKH� PDLQWHQDQFH� LV� KHOG� VWDUWHG� IURP� 1RYHPEHU� XQWLO� 0DUFK� EHIRUH� WKH�

PLOOLQJ� VHDVRQ�� :KHQ� WKH� PDLQWHQDQFH� DFWLYLW\� LV� FDUULHG� RXW� DOO� RI� WKH� WRROV� DQG�

SURGXFWLRQ�PDFKLQHU\�ZLOO�EH�UHYLHZHG�GR�GHWHUPLQH�WKH�IHDVLELOLW\�RI�XVH��LI�WKHUH�DUH�D�

WRRO�RU�D�PDFKLQH�WKDW�FDQ¶W�EH�XVHG�IRU�SURGXFWLRQ�DQ\PRUH�WKH�WRROV�RU�WKH�PDFKLQH�ZLOO�

EH� QRWHG� WR� EH� UHSODFHG�� 7KHUH� DUH� VHYHUDO� VXSSOLHU� ZKR� ZRUN� ZLWK� 3*��0DGXNLVPR�

HVSHFLDOO\�IRU�WKH�SXPS�VXSSOLHU��EXW�WKH�SUREOHP�LV�WKHUH�LV�VWLOO�QR�D�IL[HG�VXSSOLHU�LQ�

3*��0DGXNLVPR�VRPHWLPHV�PDGH�WKH�VXSSOLHU�QRW�UHOLDEOH�HQRXJK�WR�VXSSO\�PDWHULDO�WKDW�

WKH�FRPSDQ\�QHHG�DQG�DOVR�WKHUH�LV�VWLOO�QR�PHWKRG�RU�WRROV�XVHG�E\�3*��0DGXNLVPR�WR�

GHWHUPLQH�WKHLU�VXSSOLHU��

7KXV�� WR� VROYH� WKH� SUREOHP� WKH� UHVHDUFKHUV� VXJJHVWLQJ� WKH� FRPSDQ\� WR� XVH� DQ�

DQDO\WLFDO�WRROV�WR�VHOHFWLQJ�D�VXSSOLHU�DQG�WKH�GHFLVLRQ�PDNLQJ�ZLOO�EH�PRUH�HIIHFWLYH�DQG�

HIILFLHQW�� 'HFLVLRQ� PDNLQJ� IRU� VXSSOLHU� VHOHFWLRQ� SURFHVV� QHHGV� VRPH� FULWHULD� DV� D�

SDUDPHWHU�WKDW�FDQ�DIIHFW�WKH�GHFLVLRQ��2QH�RI�WKH�PHWKRG�WKDW�FDQ�EH�XVHG�IRU�VXSSOLHU�

VHOHFWLRQ�LV�$QDO\WLFDO�+LHUDUFK\�3URFHVV�PHWKRG��$+3���
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$+3�ZDV�SULPDULO\�LQWURGXFHG�E\�VDDW\�LQ�������LW�DEULGJHV�GHFLVLRQ�PDNLQJ�E\�

V\VWHPDWL]LQJ� RSLQLRQV�� HPRWLRQV�� GHFLVLRQV�� DQG� PHPRULHV� LQWR� D� VWUXFWXUHG�

HQYLURQPHQW�� 2QFH� WKH� KLHUDUFK\� KDV� EHHQ� FUHDWHG�� WKH� GHFLVLRQ�PDNHU� VWDUWV� WKH�

SULRULWL]DWLRQ�SURFHVV�WR�GHFLGH�WKH�UHODWLYH�VLJQLILFDQFH�RI�WKH�FRPSRQHQWV�LQ�HDFK�OHYHO��

7KH� VFDOH� GHSOR\HG� IRU� MXGJPHQWV� LQ�$+3� DOORZV� WKH� GHFLVLRQ�PDNHU� WR� LQWHJUDWH� WKH�

NQRZOHGJH� DQG� H[SHULHQFH� LQVWLQFWLYHO\� DQG� VSHFLI\� KRZ� PDQ\� WLPHV� DQ� HOHPHQW�

GRPLQDWHV�DQRWKHU�ZLWK�UHVSHFW�WR�WKH�FULWHULD��0LOOHW����������

+RZHYHU�VLQFH�WKH�XQFHUWDLQW\�DQG�YDJXHQHVV�RI�WKH�H[SHUW¶V�MXGJPHQW�VRPHWLPHV�

EHFRPHV�D�SUREOHP�LQ�WKH�UHDO�HQYLURQPHQW��WKH�LPSUHFLVHQHVV�RI�KXPDQ¶V�MXGJPHQWV�FDQ�

EH� KDQGOHG� WKURXJK� WKH� IX]]\� VHWV� WKHRU\� GHYHORSHG� E\� =DGHK�� )X]]\� $+3� PHWKRG�

V\VWHPDWLFDOO\�VROYHV�WKH�VHOHFWLRQ�SUREOHP�WKDW�XVHV�WKH�FRQFHSWV�RI�IX]]\�VHW�WKHRU\�DQG�

KLHUDUFKLFDO�VWUXFWXUH�DQDO\VLV��%DVLFDOO\��)X]]\�$+3�PHWKRG�UHSUHVHQWV�WKH�HODERUDWLRQ�

RI�D� VWDQGDUG�$+3�PHWKRG� LQWR� IX]]\� GRPDLQ�E\�XVLQJ� IX]]\� QXPEHUV� IRU�FDOFXODWLQJ�

LQVWHDG�RI�UHDO�QXPEHUV��$\KDQ���������

� 7KHUHIRUH�� WKH� UHVHDUFKHU� ZLOO� DQDO\]H� WKH� UDQN� RI� SXPS� VXSSOLHU� LQ�

3*�0DGXNLVPR�E\�FRQVLGHULQJ� WKH� FULWHULD�DQG�VXE�FULWHULD� DQG�SURYLGLQJ� WKH� VFRUH�RI�

HDFK�DOWHUQDWLYHV��VXSSOLHU��IRU�WKH�FRPSDQ\�DV�D�FRQVLGHUDWLRQ�LQ�WKH�IXWXUH��$+3�LV�XVHG�

LQ�WKLV�UHVHDUFK�WR�GHWHUPLQH�WKH�FRQVLVWHQF\�RI�WKH�H[SHUW¶V�MXGJPHQW��)X]]\�$+3�LV�XVHG�

LQ�WKLV�UHVHDUFK�WR�GHWHUPLQH�WKH�ZHLJKW�RI�HDFK�FULWHULD�DQG�VXE�FULWHULD��7KHUHIRUH��WKH�

UHVXOW�RI�WKLV�UHVHDUFK�LV�WR�GHWHUPLQH�WKH�UDQN�RI�HDFK�VXSSOLHU��

��� 5HVHDUFK�4XHVWLRQ�

�� :KDW� LV� WKH� FULWHULD�DQG� VXE�FULWHULD� WKDW� DUH�XVHG� LQ� 3*�0DGXNVLPR� IRU� VHOHFWLQJ�

VXSSOLHU"�

�� :KDW�LV�WKH�UDQN�RI�HDFK�DOWHUQDWLYH��VXSSOLHU��LQ�3*��0DGXNLVPR"�



��

��� 5HVHDUFK�2EMHFWLYHV�

�� 'HWHUPLQH�WKH�FULWHULD�DQG�VXE�FULWHULD�WKDW�DUH�XVHG�LQ�3*��0DGXNLVPR�IRU�VHOHFWLQJ�

VXSSOLHU�

�� 'HWHUPLQH�WKH�UDQNLQJ�RI�WKH�DOWHUQDWLYHV��VXSSOLHU��ZLWK�)X]]\�$+3�PHWKRG��

��� 5HVHDUFK�6FRSH�

�� 7KH�VWXG\�LV�IRFXVHG�RQ�VROYLQJ�VXSSOLHU�VHOHFWLRQ�SUREOHP��

�� 5HVHDUFK�LV�FDUULHG�RXW�XVLQJ�)X]]\�$+3�PHWKRG��

�� 7KH�REMHFW�RI�WKLV�UHVHDUFK�LV�D�VXJDU�PDQXIDFWXULQJ�FRPSDQ\��

��� 5HVHDUFK�%HQHILW�

����� 7KHRUHWLFDO�%HQHILW�

7KH�UHVHDUFKHU�H[SHFW�WKDW�WKH�UHVXOW�RI�WKLV�VWXG\�FDQ�EH�XVHIXO�IRU�WKH�RWKHU�SHRSOH�LQ�

RUGHU� WR� LQFUHDVH� WKH� NQRZOHGJH� DERXW� VXSSOLHU� VHOHFWLRQ� DQG� LW� LV� H[SHFWHG� WKDW� WKLV�

UHVHDUFK�FDQ�EH�XVHG�DV�D�UHIHUHQFH�IRU�DFDGHPLFV�DQG�UHVHDUFKHUV�ZKR�FRQGXFWV�UHVHDUFK�

RQ�WKH�VDPH�WRSLF�LQ�WKH�IXWXUH��

����� 3UDFWLFDO�%HQHILW�

7KH�UHVXOWV�RI� WKLV�VWXG\�DUH�H[SHFWHG� WR�KHOS�WKH�FRPSDQ\� LQ�GHWHUPLQLQJ� WKH�RSWLPDO�

VXSSOLHU� �WKH�EHVW� VXSSOLHU���PRVW� VXSSOLHUV�PHHW� WKH� VHOHFWLRQ� FULWHULD�� LI� WKH� FRPSDQ\�

QHHGV� FHUWDLQ� PDWHULDOV� WKHQ� FHUWDLQ� VXSSOLHUV� FDQ� IXOILOO�� 7KHUHIRUH� VXSSO\� FKDLQ�

PDQDJHPHQW�SHUIRUPDQFH�ZLOO�JHW�EHWWHU�ZKLFK�FDQ�SURYLGH�DGGHG�YDOXH�WR�WKH�FRPSDQ\���

��� 6\VWHPDWLFDO�:ULWLQJ�

7KH�V\VWHPDWLFDO�ZULWLQJ�RI�WKLV�UHVHDUFK�DUH��
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7KLV� FKDSWHU� LV� WKH� IRFXV� WR� GHWHUPLQH� WKH� FXUUHQW� VWXG\� RI� WKH�

UHODWHG�SUHYLRXV�UHVHDUFK��7KH�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ�DERXW�

WKH� UHVXOW� RI� UHODWHG�SUHYLRXV� UHVHDUFK�DQG� VXSSRUWLQJ� OLWHUDWXUHV�

XQGHUO\LQJ�WKH�UHVHDUFK��

&+$37(5�,,, 5(6($5&+�0(7+2'2/2*<�

7KLV� FKDSWHU� FRQVLVWV� RI� UHVHDUFK� PHWKRGRORJ\�� ,Q� WKLV� FKDSWHU��

WKHUH�ZLOO�EH�GHVFULEHG� WKH�GHWDLOHG�VHULHV�RI� WKH�UHVHDUFK�REMHFW��

V\VWHP�GHYHORSPHQW��UHVHDUFK�GHVLJQ��UHVHDUFK�SURFHGXUH��DQG�GDWD�

FROOHFWLQJ��SURFHVVLQJ��DQG�DQDO\]LQJ�PHWKRG��

&+$37(5�,9� '$7$�&2//(&7,1*�$1'�352&(66,1*�

7KLV�FKDSWHU�GHVFULEHV�WKH�GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ��DQDO\VLV�

DQG�UHVXOW��LQFOXGLQJ�LPDJHV�DQG�JUDSKLFV�REWDLQHG��7KLV�FKDSWHU�LV�

D�UHIHUHQFH�IRU�WKH�GLVFXVVLRQ�RI�WKH�UHVXOW�WKDW�ZLOO�EH�ZULWWHQ�LQ�

FKDSWHU�9��

&+$37(5�9�� ',6&866,21�

7KLV�FKDSWHU�GLVFXVV�DERXW�WKH�UHVXOW�RI�WKH�SUHYLRXV�FKDSWHU��,W�ZLOO�

EH� WKH� FRUH� GLVFXVVLRQ� LQ� RUGHU� WR� JHW� D� FRPSUHKHQVLYH�

XQGHUVWDQGLQJ�DERXW�WKH�ZKROH�UHVHDUFK��

&+$37(5�9,� &21&/86,21�

7KLV�FKDSWHU�SURYLGHV�VKRUW�DQG�SUHFLVH�VWDWHPHQWV�GHVFULEHG�LQ�WKH�

SUHYLRXV� FKDSWHU�� $� VXJJHVWLRQ� UHODWHG� WR� WKH� FXUUHQW� VWXG\� LQ�

SXUSRVH�RI�WKH�DGYDQFHPHQW�LQ�WKH�IXWXUH�UHVHDUFK�LV�JLYHQ�EDVHG�

RQ�WKH�OLPLWDWLRQV�RI�WKH�FXUUHQW�UHVHDUFK��
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$33(1',;


