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,Q�WKLV�FKDSWHU�WKHUH�DUH�VHYHUDO�VWDJHV�WKDW�ZLOO�EH�GRQH�WKDW�FRQVLVW�RI�UHVHDUFK�REMHFW��

UHVHDUFK�IORZ�� W\SHV�RI�GDWD��GDWD�FROOHFWLRQ�PHWKRG�DQG�GDWD�SURFHVVLQJ��7KH�UHVHDUFK�

PHWKRGRORJ\�ZLOO�EH�H[SODLQ�EHORZ��

��� 5HVHDUFK�2EMHFW�

7KLV�UHVHDUFK�ZLOO�EH�FRQGXFWHG�LQ�37�0DGXEDUX�3*�0DGXNLVPR�WKDW�FDQ�EH�FDWHJRUL]HG�

DV� RQH� RI� WKH� VXJDU� PDQXIDFWXULQJ� ORFDWHG� LQ� %DQWXO�� <RJ\DNDUWD�� 7KLV� UHVHDUFK� ZLOO�

IRFXVHG�RQ�WKH�VHOHFWLQJ���EHVW�VXSSOLHU�IURP���SXPS�VXSSOLHU�LQ�WKH�FRPSDQ\��

��� 5HVHDUFK�)ORZ�

7KHUH�DUH�VHYHUDO�VWDJHV�WR�FRQGXFW�WKLV�UHVHDUFK��WKH�ILUVW�VWHS�LV�WKH�SUREOHP�LGHQWLILFDWLRQ�

GRQH� E\� UHVHDUFKHU� DIWHU� WKDW� UHVHDUFKHU� GHWHUPLQH� WKH� UHVHDUFK� TXHVWLRQ� DQG� UHVHDUFK�

REMHFWLYHV�� �7KH�OLWHUDWXUH�UHYLHZ�FRQVLVW�RI� LQGXFWLYH�VWXG\�ZKLFK�H[SODLQHG�DERXW� WKH�

SUHYLRXV� UHVHDUFK� WKDW�KDV�EHHQ�GRQH� LQ� WKH�SDVW�DQG�GHGXFWLYH� VWXG\�ZKLFK�H[SODLQHG�

DERXW�WKH�EDVLF�WKHRU\�RI�VXSSOLHU�VHOHFWLRQ��7KH�QH[W�VWHS�LV�GDWD�FROOHFWLRQ�DQG�ZLOO�EH�

SURFHVV�LQ�GDWD�SURFHVVLQJ��7KH�GDWD�WKDW�KDV�EHHQ�FROOHFWHG�ZLOO�EH�SURFHVVHG�XVLQJ�)X]]\�

$+3�PHWKRG��
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����&RQFHSWXDO�0RGHO�

7KH�UHVHDUFK�IUDPHZRUN�LV�FRQVWUXFWHG�DV�WKH�IORZFKDUW�ZKLFK�VKRZQ�LQ�)LJXUH�������

)LJXUH�����)ORZFKDUW�RI�5HVHDUFK
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����7\SHV�RI�'DWD�

7KH�VRXUFH�RI�GDWD�XVHG�LQ�WKLV�VWXG\�FRQVLVWHG�RI�SULPDU\�GDWD�DQG�VHFRQGDU\�GDWD��

D� 3ULPDU\�'DWD�

3ULPDU\� GDWD� DUH� GDWD� REWDLQHG� GLUHFWO\� IURP� WKH� REMHFW� RI� UHVHDUFK� ZKLFK� LV� 37��

0DGXEDUX�3*��0DGXNLVPR��7KH�SULPDU\�GDWD�RI�WKLV�VWXG\�ZHUH�REWDLQHG�IURP�WKH�

SDLUZLVH�FRPSDULVRQ�TXHVWLRQQDLUHV�ILOOHG�RXW�E\�H[SHUW�LQ�3*��0DGXNLVPR��

E� 6HFRQGDU\�'DWD�

6HFRQGDU\�GDWD�DUH�GDWD�REWDLQHG�LQGLUHFWO\�RU�WKURXJK�RWKHU�SDUWLHV��6HFRQGDU\�GDWD�

RI� WKLV�VWXG\�ZHUH�REWDLQHG� IURP�OLWHUDWXUH� VWXGLHV�� SDSHUV�� OLWHUDWXUH� WKDW� UHODWHV� WR�

VXSSOLHU�VHOHFWLRQ�DQG�LQIRUPDWLRQ�REWDLQHG�WKURXJK�RQOLQH�V\VWHPV��

��� 'DWD�&ROOHFWLRQ�0HWKRG�

7KH�GDWD�FROOHFWLRQ�PHWKRG�RI�WKLV�UHVHDUFK�DUH��

�� 2EVHUYDWLRQ�

,Q�WKLV�VWHS��GLUHFW�REVHUYDWLRQ�LV�GRQH�E\�WKH�UHVHDUFKHU�LQ�3*��0DGXNLVPR�LQ�RUGHU�

WR�FROOHFW�LQIRUPDWLRQ�DERXW�WKH�VXSSOLHUV�FRUSRUDWH�ZLWK�WKH�FRPSDQ\��

�� ,QWHUYLHZ�

,Q� WKLV� VWHS�� WKH� UHVHDUFKHU� FRQGXFWV� WKH� LQWHUYLHZ� ZLWK� WKH� H[SHUWV� IURP� 3*��

0DGXNLVPR� HVSHFLDOO\� IURP� LQVWDOODWLRQ�GHSDUWPHQW� DQG�SXUFKDVLQJ�GHSDUWPHQW� LQ�

RUGHU�WR�REWDLQ�LQIRUPDWLRQ�WKDW�FDQ¶W�EH�REWDLQHG�WKURXJK�REVHUYDWLRQ��

�� /LWHUDWXUH�UHYLHZ�

,Q�WKLV�VWHS��WKH�UHVHDUFKHU�VHHNV�IRU�IXUWKHU�LQIRUPDWLRQ�DERXW�YDULDEOH�WKDW�XVHG�E\�

WKH� RWKHU� UHVHDUFKHU� WR� VROYH� WKH� VXSSOLHU� VHOHFWLRQ� SUREOHP� DQG� DOVR� KHOS� WKH�

UHVHDUFKHU�WR�FRQGXFW�WKH�FDOFXODWLRQ�SURFHVV���
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��� 'DWD�3URFHVVLQJ��

,Q�WKLV�VWDJH�WKH�GDWD�WKDW�DOUHDG\�FROOHFWHG�ZLOO�EH�SURFHVVHG�XVLQJ�0LFURVRIW�([FHO�DV�DQ�

LQVWUXPHQW�RI�WKLV�UHVHDUFK��7KH�UHVXOW�ZLOO�VKRZ�WKH�YDOXH�RI�WKH�PRVW�VXLWDEOH�FULWHULD�

DQG�DOWHUQDWLYHV��VXSSOLHU��EDVHG�RQ�WKH�FRPSDQ\¶V�H[SHUW�RSLQLRQ��

�� &RQVWUXFWLQJ�KLHUDUFKLFDO�V\VWHP�RI�SXPS�VXSSOLHU�VHOHFWLRQ�

7KH�¿UVW�VWHS�LV�WR�FRQVWUXFW�D�KLHUDUFK\�RI�SXPS�VXSSOLHU�VHOHFWLRQ�WKDW�FRQVLVW�RI���

SDUWV�ZKLFK�DUH�WKH�XSSHU�SDUW��PLGGOH�SDUW��DQG�ERWWRP�SDUW��7KH�XSSHU�SDUW�XVXDOO\�

FRQWDLQ� WKH� LQIRUPDWLRQ�DERXW� WKH�JRDO�RI�D�KLHUDUFK\�� LQ� WKLV�FDVH� WKH�JRDO� RI� WKH�

KLHUDUFK\�LV�SXPS�VXSSOLHU�VHOHFWLRQ��7KH�PLGGOH�SDUW�FRQWDLQ�DERXW�WKH�FULWHULD�DQG�

VXE�FULWHULD�WKDW�DUH�XVHG�DV�D�EHQFKPDUN�WR�VHOHFWLQJ�D�VXSSOLHU��7KH�ERWWRP�SDUW�RI�

WKH�KLHUDUFK\�FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�VXSSOLHU�RU�DOWHUQDWLYHV��LQ�WKLV�FDVH�WKHUH�

DUH���VXSSOLHU�ZKLFK�DUH�37��;��37��<��DQG�37��=���

�� 0DNLQJ�SDLU�ZLVH�FRPSDULVRQV�IRU�WKH�FULWHULD�DQG�IRU�WKH�GHFLVLRQ�DOWHUQDWLYHV�

$IWHU�FRQVWUXFWLQJ�WKH�KLHUDUFKLFDO�V\VWHP��WKH�VHFRQG�VWHS�LV�WR�FRQVWUXFW�WKH�SDLUZLVH�

FRPSDULVRQ�PDWUL[�IRU�WKH�FULWHULD�DQG�DOWHUQDWLYHV��7KH�SDLUZLVH�FRPSDULVRQ�PDWUL[�

LV�XVHG� WR�FRPSDUH� WKH� LPSRUWDQFH�EHWZHHQ�FULWHULD�DQG� VXE�FULWHULD�EDVHG�RQ�3*��

0DGXNLVPR�H[SHUW¶V�RSLQLRQ�DQG�WKH�UHVXOW�RI�WKH�SDLUZLVH�FRPSDULVRQ�PDWUL[�ZLOO�

EH�XVHG�WR�GHWHUPLQH�WKH�EHVW�DOWHUQDWLYHV��

�� &DOFXODWLQJ�WKH�ZHLJKWV�DQG�WHVWLQJ�WKH�FRQVLVWHQF\�

7KH�SULQFLSOH�HLJHQYHFWRU�RI�WKH�PDWUL[�FRPSDULVRQ�LV�XVHG�WR�ILQG�WKH�FRPSDUDWLYH�

ZHLJKWV�DPRQJ�WKH�FULWHULD�RI�WKH�KLHUDUFK\�V\VWHP��,Q�JHQHUDO�LI�WKH�YDOXH�RI�&,�LV�

OHVV�WKDQ�����LV�D�VDWLVIDFWRU\�RU�WKH�GDWD�LV�DOUHDG\�FRQVLVWHQW��

�� 'HWHUPLQLQJ�WKH�SDLUZLVH�FRPSDULVRQ�PDWUL[�ZLWK�IX]]\�7)1�

$IWHU�DOO�WKH�SDLUZLVH�FRPSDULVRQ�UHVXOW�DUH�FRQVLVWHQW��WKH�QH[W�VWHS�LV�WR�WUDQVIRUP�

WKH� SDLUZLVH� FRPSDULVRQ� IURP� WKH� 3*�� 0DGXNLVPR¶V� H[SHUW� WR� WULDQJXODU� IX]]\�

QXPEHU��
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�� *HRPHWULF�PHDQ�

7KH�QH[W�VWHS�LV�WR�ILQG�WKH�ORZHU��PHGLXP��DQG�XSSHU�YDOXH�IRU�HDFK�FULWHULD��VXE�

FULWHULD��DQG�DOWHUQDWLYHV�E\�XVLQJ�WKH�IX]]\�JHRPHWULF�PHDQ�PHWKRG��

�� 'HIX]]\ILFDWLRQ�

$IWHU�FDOFXODWLQJ�WKH�YDOXH�RI�JHRPHWULF�PHDQ��WKH�QH[W�VWHS�LV�GHIX]]\ILFDWLRQ�IRU�

HDFK� JHRPHWULF� PHDQ� UHVXOW� IURP� HDFK� FULWHULRQ� XVLQJ� WKH� FHQWHU� RI� DUHD�PHWKRG�

�&2$���

�� 1RUPDOL]DWLRQ�

7KH�ODVW�VWHS�RI�)X]]\�$+3�LV�WR�QRUPDOL]H�DOO�WKH�YDOXH�RI�HDFK�FULWHULD��VXE�FULWHULD��

DQG�DOWHUQDWLYHV��

��� 5HVXOW�$QDO\VLV�

7KH�UHVXOW�DQDO\VLV�RI�WKLV�UHVHDUFK�LV�WR�GHWHUPLQH�WKH�ZHLJKW�RI�FULWHULD�DQG�VXE�FULWHULD�

IURP�WKH�H[SHUW¶V�RSLQLRQ��WR�GHWHUPLQH�WKH�UDQNLQJ�RI�WKH�VXSSOLHU�EDVHG�RQ�WKH�FULWHULD�

DQG�VXE�FULWHULD��DQG�DOVR�WR�GHWHUPLQH�WKH�EHVW�DOWHUQDWLYHV��VXSSOLHU��IRU�WKH�FRPSDQ\��

��� &RQFOXVLRQ�DQG�5HFRPPHQGDWLRQ�

7KLV�FKDSWHU�ZLOO�GLVFXVV�DERXW�WKH�DQVZHU�RI�WKH�UHVHDUFK�TXHVWLRQ��DQG�IURP�WKH�DQVZHU�

WKH� UHVHDUFKHU�ZLOO� SURYLGH� D� UHFRPPHQGDWLRQ� WR� WKH� FRPSDQ\�DERXW� WKH� EHVW� VXLWDEOH�

DOWHUQDWLYHV��VXSSOLHU��EDVHG�RQ�WKH�UHVXOW�RI�WKH�FDOFXODWLRQ�RI�IX]]\�$+3��


