




7KH�,QWHQWLRQDO�5HODWLRQVKLS�0RGHO��,50���DV�GHYHORSHG�DQG�LQWURGXFHG�E\�7D\ORU ��������
DLPV�WR�³LQWHJUDWH�DQG�FRQFHSWXDOL]H�WKHUDSHXWLF�FRPPXQLFDWLRQ�LQ�UHKDELOLWDWLRQ´��)DQ�	 7D\ORU��
������S� ���� 7KH�PRGHO�KLJKOLJKWV�WKH�QHHG�IRU�RFFXSDWLRQDO�WKHUDSLVWV�WR�LQFUHDVH�WKHLU�DZDUHQHVV�RI�
KRZ�WKH\�FRQWULEXWH WR�WKH�FOLHQW�WKHUDSLVW�UHODWLRQVKLS��DQG�KRZ�WKH\�FDQ�PRQLWRU�DQG��LI�QHHGHG��
FKDQJH�WKH�ZD\�WKH\�FRPPXQLFDWH�ZLWK�DQG�RWKHUZLVH�UHODWH�WR�WKH�FOLHQW�GXULQJ�LQWHUDFWLRQV�LQ�
WKHUDS\�� $FFRUGLQJ�WR�WKH�,50��WKHUDSHXWLF�PRGHV�DUH�VSHFLILF�ZD\V�RI�UHODWLQJ�WR�FOLHQWV�DQG�DUH�
ODEHOHG�DV�DGYRFDWLQJ��FROODERUDWLQJ��HPSDWKL]LQJ��HQFRXUDJLQJ��LQVWUXFWLQJ��DQG�SUREOHP�VROYLQJ�
�%RQVDNVHQ��9¡OOHVWDG��	�7D\ORU��������7D\ORU���������

,Q�DGGLWLRQ�WR WKH�PRUH�UHFHQWO\�GHYHORSHG�FOLQLFDO�DVVHVVPHQWV�RI�PRGH�XVH��)DQ�	 7D\ORU��
������8,&�,QWHQWLRQDO�5HODWLRQVKLS�0RGHO�&OHDULQJKRXVH�������� D�VHOI�UHSRUW�PHDVXUH�FRQFHUQHG�
ZLWK�WKHUDSLVWV¶�SUHIHUHQFHV�IRU�XVLQJ�WKH�GLIIHUHQW�PRGHV�ZDV�ILUVW�LQWURGXFHG�E\ 7D\ORU ������ DQG�
VXEVHTXHQWO\�UHYLVHG �7D\ORU�HW�DO���������� 5HVHDUFKHUV LQ�1RUZD\�KDYH�UHFHQWO\�XVHG�D�WUDQVODWLRQ�
RI�WKLV�LQVWUXPHQW�WR�DVVHVV�RFFXSDWLRQDO�WKHUDSLVWV¶��&DUVWHQVHQ�	�%RQVDNVHQ������� DQG�
RFFXSDWLRQDO�WKHUDS\�VWXGHQWV¶��<D]GDQL��&DUVWHQVHQ��	�%RQVDNVHQ������� SUHIHUHQFHV�IRU�
WKHUDSHXWLF�PRGHV�DQG�WKHLU�DVVRFLDWHG�IDFWRUV�� 0RUHRYHU��LQ�RQH�VWXG\� RFFXSDWLRQDO�WKHUDSLVWV�DQG�
RFFXSDWLRQDO�WKHUDS\�VWXGHQWV�ZHUH�FRPSDUHG��&DUVWHQVHQ�	�%RQVDNVHQ���������DQG�LW�ZDV�IRXQG�WKDW�
VWXGHQWV�DQG�WKHUDSLVWV�KDG�VLJQLILFDQWO\�GLIIHUHQW�PHDQ�VFRUHV�RQ�IRXU�RI�WKH�VL[�PRGHV��
2FFXSDWLRQDO�WKHUDSLVWV�KDG�KLJKHU�VFRUHV�RQ�FROODERUDWLQJ�DQG�HPSDWKL]LQJ�PRGH�XVH��ZKHUHDV�
VWXGHQWV�KDG�KLJKHU�VFRUHV�RQ�LQVWUXFWLQJ�DQG�DGYRFDWLQJ�PRGH�XVH�

+DYLQJ�SUHIHUHQFHV�IRU�DFWLRQV�DQG�EHKDYLRUV��KRZHYHU� PD\�EH�LQVXIILFLHQW�IRU�WKHLU�DFWXDO�
SHUIRUPDQFH�� 7R�WUDQVIRUP�D�SUHIHUHQFH�LQWR�DQ�DFWLRQ��D�SHUVRQ�QHHGV�D�FHUWDLQ�OHYHO�RI�VHOI�HIILFDF\�
IRU�XVLQJ�LW�LQ�UHDO�OLIH�FOLQLFDO�VLWXDWLRQV�� 6HOI�HIILFDF\�FDQ�EH�GHVFULEHG�DV�WKH�EHOLHI�LQ�RQH¶V�
FDSDELOLWLHV�WR�RUJDQL]H�DQG�H[HFXWH�WKH�FRXUVHV RI�DFWLRQ�UHTXLUHG�WR�SURGXFH�GHVLUHG�RXWFRPHV
�%DQGXUD��������� ,W DIIHFWV�JRDO�VHWWLQJ��SHUVLVWHQFH�LQ�JRDO�DWWDLQPHQW� DQG�RXWFRPH�H[SHFWDQFLHV��
7KXV��RQFH�IRUPHG� VHOI�HIILFDF\�LQIOXHQFHV D�SHUVRQ¶V FKRLFH�RI�DFWLRQ�DQG�FRXUVH�RI EHKDYLRU�
�%DQGXUD��������� :KHQ�IDFHG�ZLWK�GLIILFXOWLHV�RU�QHZ�DQG�GHPDQGLQJ�VLWXDWLRQV��VHOI�HIILFDF\�
LQIOXHQFHV�WKH�HIIRUW�H[SHQGHG��WKH�SHUVRQ¶V�WKRXJKW�SDWWHUQV��KLV�RU�KHU�SHUVHYHUDQFH� DQG�WKH�
DPRXQW�RI�VWUHVV�H[SHULHQFHG��%DQGXUD��������� 7KHUHIRUH��SHUVRQV ZLWK�KLJKHU�VHOI�HIILFDF\�PD\�
KDYH�D�JUHDWHU�FKDQFH�RI�DFWXDOO\�VXFFHHGLQJ�DW�D�VSHFLILF�WDVN� PD\�UHFRYHU�PRUH�TXLFNO\�ZKHQ�
VHWEDFNV�RFFXU� DQG�PD\�UHPDLQ�FRPPLWWHG�WR�WKHLU�JRDOV �%DQGXUD���������

7KH�VHOI�HIILFDF\�FRQFHSW�KDV�JUDGXDOO\�EHHQ�LQFRUSRUDWHG�LQWR�RFFXSDWLRQDO�WKHUDS\�UHVHDUFK�
ZLWK�GLYHUVH�FOLQLFDO�JURXSV�� )RU�H[DPSOH��LQ�D�VWXG\�RI�SHUVRQV�ZLWK�DUWKULWLV��5HLQVHWK HW�DO���������
IRXQG�WKDW�KLJKHU�VHOI�HIILFDF\�IRU�PDQDJLQJ�WKH�LOOQHVV�ZDV�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV RI�OHLVXUH�
WLPH�SK\VLFDO�DFWLYLW\��WKHUHE\�GHPRQVWUDWLQJ�D�OLQN�EHWZHHQ�WDVN�VSHFLILF�VHOI�HIILFDF\�DQG�DFWLYLW\�
OHYHOV�� $W�DQ�DJJUHJDWHG�OHYHO��VHOI�HIILFDF\�IRU�D�UDQJH�RI�VSHFLILF�WDVNV�DQG�DFWLYLWLHV�LV�EHOLHYHG�WR�
EXLOG�D�SHUVRQ¶V�JHQHUDOL]HG�VHQVH�RI�VHOI�HIILFDF\��6FKZDU]HU 	�/XV]F]\QVND��������� +LJKHU OHYHOV�
RI�JHQHUDO�VHOI�HIILFDF\�KDYH EHHQ�UHSRUWHG�WR�DVVRFLDWH ZLWK�KLJKHU�OHYHOV�RI�SK\VLFDO�DFWLYLW\��EHWWHU�
VHOI�UHSRUWHG�KHDOWK� DQG�PRUH�OLIH�VDWLVIDFWLRQ �/XV]F]\QVND��*XWLpUUH]�'RxD��	�6FKZDU]HU��������
/XV]F]\QVND��6FKRO]��	�6FKZDU]HU��������6FKZDU]HU� %DVVOHU��.ZLDWHN��6FKURGHU��	�=KDQJ���������
7KXV��WKH�VWXGLHV�GHPRQVWUDWH�WKH�LPSRUWDQFH�RI�VHOI�HIILFDF\�IRU�VXEVHTXHQW�RXWFRPHV�

6HOI�HIILFDF\�LV QHHGHG�QRW�RQO\�DPRQJ�SDWLHQWV�EXW�DOVR�DPRQJ�KHDOWK�SURIHVVLRQDOV� VXFK�DV�
RFFXSDWLRQDO�WKHUDSLVWV�� 2FFXSDWLRQDO�WKHUDSLVWV QHHG�VHOI�HIILFDF\ WR�SHUIRUP�D�UDQJH�RI�GLIIHUHQW�
EHKDYLRUV�DQG�VNLOOV�� ,Q�OLQH�ZLWK�WKHRU\��KLJKHU�VHOI�HIILFDF\�IRU�ZRUN�WDVNV�LV OLNHO\�WR�LQFUHDVH�WKH�
PRWLYDWLRQ�IRU�SHUIRUPLQJ�WKHP DQG�WR DVVLVW�WKH�SHUVRQ�LQ�FRPSOHWLQJ�WKHP�VXFFHVVIXOO\ �%DQGXUD��
������� 1HYHUWKHOHVV��LW�DSSHDUV�WKDW�RQO\�RQH�SUHYLRXV VWXG\�KDV�LQYHVWLJDWHG VHOI�HIILFDF\�DQG�
UHODWHG�IDFWRUV�DPRQJ RFFXSDWLRQDO�WKHUDSLVWV�� 9D[� 6FKUHXHU� DQG 6DFKV ������ IRXQG�WKDW�DPRQJ����



,VUDHOL�RFFXSDWLRQDO�WKHUDSLVWV�ZRUNLQJ�LQ�PHQWDO�KHDOWK� KDYLQJ�PRUH�HGXFDWLRQ��PRUH�ZRUN�
H[SHULHQFH��D�OHDGHUVKLS�UROH��DQG�KLJKHU�OHYHOV�RI�JHQHUDO�VHOI�HIILFDF\�ZHUH�VLJQLILFDQWO\�DVVRFLDWHG�
ZLWK�KLJKHU�ZRUN�UHODWHG�VHOI�HIILFDF\�

0DQDJLQJ�WKH�FOLHQW�WKHUDSLVW�UHODWLRQVKLS�LV�RQH�LPSRUWDQW�DVSHFW�RI�DQ RFFXSDWLRQDO�
WKHUDSLVW¶V�ZRUN��EXW�VHOI�HIILFDF\�PHDVXUHV�UHODWHG�WR�WKLV�GRPDLQ�RI�SUDFWLFH�DUH�ODUJHO\�ODFNLQJ��
%RQVDNVHQ DQG�&DUVWHQVHQ ������ UHFHQWO\�H[DPLQHG�D�QHZ�PHDVXUH�IRU�DVVHVVLQJ VHOI�HIILFDF\�IRU�
XVLQJ�WKH�WKHUDSHXWLF�PRGHV DPRQJ�RFFXSDWLRQDO�WKHUDS\�VWXGHQWV LQ�1RUZD\�� 7KH\ IRXQG�WKDW�WKH�
1RUZHJLDQ�6HOI�(IILFDF\�IRU�7KHUDSHXWLF�0RGH�8VH �1�6(708� ZDV�D�XQLGLPHQVLRQDO�PHDVXUH
ZLWK�JRRG�LQWHUQDO�FRQVLVWHQF\�EHWZHHQ�LWHPV�� )DFWRU�ORDGLQJV�UDQJHG EHWZHHQ������DQG�������DQG�
LQWHUQDO�FRQVLVWHQF\�ZDV������� 7KH�DXWKRUV�FRQFOXGHG WKDW�WKH�1�6(708 FRXOG EH D�XVHIXO�WRRO�IRU�
RFFXSDWLRQDO�WKHUDS\�UHVHDUFK�DQG�DXGLWV�IRFXVLQJ�RQ�WKH�XVH�RI�WKHUDSHXWLF�PRGHV�LQ�FOLHQW�
LQWHUDFWLRQV�

7KH�DSSURSULDWH�XVH�RI�WKHUDSHXWLF�PRGHV�GHSHQGV��KRZHYHU��RQ�WKH�WKHUDSLVW¶V�DELOLW\�WR�
FRUUHFWO\�UHFRJQL]H�DQG�DGDSW�WR�WKH FOLHQW¶V�LQWHUSHUVRQDO�FKDUDFWHULVWLFV��ERWK�WKRVH�VSHFLILF�WR WKH�
VLWXDWLRQ�DQG�WKRVH�HPEHGGHG�LQ�WKH�FOLHQW¶V�HQGXULQJ�SDWWHUQ�RI�RUJDQL]LQJ�KLV�RU�KHU�UHODWLRQVKLSV WR�
RWKHU�SHRSOH��H�J���WKH�FOLHQW¶V SHUVRQDOLW\��� 5HFRJQL]LQJ�FOLHQWV¶�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�LV�D�
FHQWUDO�DVSHFW�RI�HVWDEOLVKLQJ�DQG�VXVWDLQLQJ�KHOSIXO�UHODWLRQVKLSV�ZLWK�WKHP��DQG�LV�WKHUHIRUH�D�WDVN�
IRU�ZKLFK�WKH�WKHUDSLVW�RU�VWXGHQW�QHHGV�D�FHUWDLQ�OHYHO�RI�VHOI�HIILFDF\�� +RZHYHU��VHOI�HIILFDF\
EHOLHIV UHODWHG�WR RQH¶V�RZQ�FDSDELOLW\�IRU�UHFRJQL]LQJ�FOLHQWV¶ LQWHUSHUVRQDO�FKDUDFWHULVWLFV�LV \HW�WR�
EH VWXGLHG�� 0RUHRYHU��WR�HQDEOH�V\VWHPDWLF�VWXG\�LQ�WKLV�DUHD��UHOHYDQW�DVVHVVPHQW�WRROV�QHHG�WR�EH�
GHYHORSHG�DQG�SV\FKRPHWULFDOO\�DVVHVVHG�IRU�WKH�JURXSV�DQG�WKH�FXOWXUDO�FRQWH[WV�WKDW�WKH\ WDUJHW��
7KH�SUHVHQW�VWXG\�FRQWULEXWHV�WR�WKH�NQRZOHGJH�UHODWHG�WR�RQH�VXFK�DVVHVVPHQW�WRRO��WKH 1RUZHJLDQ
6HOI�(IILFDF\�IRU�5HFRJQL]LQJ�&OLHQWV¶�,QWHUSHUVRQDO�&KDUDFWHULVWLFV �1�6(5,&�� ,Q�FRPELQDWLRQ�
ZLWK�DOUHDG\�GHYHORSHG�,50�DVVHVVPHQWV��WKLV�WRRO�PD\�DVVLVW�RFFXSDWLRQDO�WKHUDSLVWV�LQ�WDUJHWLQJ�
DUHDV�RI�IXUWKHU�SHUVRQDO�GHYHORSPHQW�DV�D�WKHUDSLVW�� ,W�PD\�DOVR�DVVLVW�HGXFDWRUV�DQG�FRXUVH�OHDGHUV�
LQ�HYDOXDWLQJ�WKH�RXWFRPHV�RI�FRXUVHV�DQG�RWKHU�HGXFDWLRQDO�DFWLYLWLHV�� 7KH�DERYH�FRQVLGHUDWLRQV�
FRQVWLWXWH�WKLV�VWXG\¶V�UDWLRQDOH�
6WXG\�$LP

7KLV�VWXG\�DLPHG WR�H[DPLQH�WKH�H[WHQW�WR�ZKLFK�WKH 1�6(5,&�LWHPV�FDQ�EH�WUHDWHG�DV�
LQGLFDWRUV RI�WKH�VDPH�XQGHUO\LQJ�FRQVWUXFW �IDFWRU�VWUXFWXUH��LQ�D�VDPSOH�RI�RFFXSDWLRQDO�WKHUDS\�
VWXGHQWV� ,Q�DGGLWLRQ��WKH�DLP�ZDV�WR�H[DPLQH�WKH�GHJUHH�RI�PHDVXUHPHQW�FRQVLVWHQF\�EHWZHHQ�WKH�
VFDOH�LWHPV��LQWHUQDO�FRQVLVWHQF\��

0HWKRG
'HVLJQ�DQG�6HWWLQJV�RI�WKH�6WXG\

7KH�VWXG\�KDG�D�FURVV�VHFWLRQDO GHVLJQ HPSOR\LQJ�D�IDFWRU�DQDO\WLF�PHWKRGRORJ\�� 7KH
RFFXSDWLRQDO�WKHUDS\ HGXFDWLRQ�SURJUDPV�LQ�2VOR DQG�7URQGKHLP��1RUZD\��ZKHUH�WKH�VWXG\�ZDV�
FRQGXFWHG��DUH�ERWK���\HDU XQGHUJUDGXDWH SURJUDPV��
,50�:RUNVKRSV

:RUNVKRSV RQ�WKH�,50�ZHUH�FRQGXFWHG�LQ�WKH�FODVVURRP�ZLWK�WKH�VWXGHQWV�IURP�HDFK�RI�WKH
XQLYHUVLWLHV�� 7KH�VWXGHQWV�IURP�ERWK�XQLYHUVLWLHV�ZHUH LQ�WKHLU�VHFRQG�\HDU�RI�VWXG\�� 7R�
DFFRPPRGDWH�WKH GLIIHUHQFHV�EHWZHHQ�WKH�VWXG\�SURJUDPV��WKH�,50�ZRUNVKRS�ZLWK�WKH�VWXGHQWV�LQ�
2VOR�ZDV�� KRXUV��ZKLOH�WKH�,50�ZRUNVKRS�ZLWK�WKH�VWXGHQWV�LQ�7URQGKHLP�ZDV���KRXUV�� 7KH�
FRQWHQWV�RI�WKH�WZR�ZRUNVKRSV�KDG�VLPLODULWLHV�DQG GLIIHUHQFHV�� %RWK�ZRUNVKRSV�LQFOXGHG D�
WKHRUHWLFDO�LQWURGXFWLRQ WR�WKH�,50 DQG LWV�PDLQ�FRQFHSWV��WHDFKHU�GHPRQVWUDWLRQV��VWXGHQW�UROH�
SOD\LQJ XVLQJ�WKH�WKHUDSHXWLF�PRGHV��DQG�D�FRQFOXGLQJ�SOHQDU\�GLVFXVVLRQ�� 7KH�UROH�SOD\V��KRZHYHU��
ZHUH�PRUH�H[WHQVLYH�ZLWK�WKH�VWXGHQWV�LQ�7URQGKHLP�EHFDXVH�WKH�ZRUNVKRS�ZDV ORQJHU��



7KH�VWXGHQWV�LQ�7URQGKHLP�XVHG�SUHSODQQHG�FDVH�YLJQHWWHV�DV�D�EDVLV�IRU�WKHLU�UROH�SOD\V��
*URXSV�RI�VWXGHQWV�DVVHPEOHG�DURXQG�D�WDEOH�WR�IRFXV�RQ�RQH�FDVH�VWRU\�DQG�RQH�WKHUDSHXWLF�PRGH WR�
EH�SUDFWLFHG�LQWHQVLYHO\�� 2QH�RI�WKH�VWXGHQWV�SOD\HG�WKH�UROH�RI�WKH�FOLHQW ZKLOH�DQRWKHU VWXGHQW�
SOD\HG WKH�UROH�RI�WKH�WKHUDSLVW�DQG�WULHG�WR�XVH�WKH�VHOHFWHG PRGH�DV�FRQVLVWHQWO\�DV�SRVVLEOH�� 7KH�
RWKHU�JURXS�PHPEHUV�ZRXOG�WDNH�RYHU�WKH�UROH�RI�WKHUDSLVW�ZKHQ�QHZ�LGHDV�ZHUH�QHHGHG�� 7KH�
VWXGHQW�JURXSV�URWDWHG�WR�GLIIHUHQW�WDEOHV�ZKHUH�WKH\ DGGUHVVHG�QHZ�FDVH�VWRULHV�DQG�QHZ�PRGHV WR�
SUDFWLFH�

7KH�VWXGHQWV�LQ�2VOR�ZHUH�DOVR�RUJDQL]HG�LQWR�JURXSV�� 7KHVH�VWXGHQW�JURXSV��KRZHYHU�
GHYHORSHG�WKHLU�RZQ�FDVH�VWRULHV�LQ�WKH�IRUP�RI�VKRUW�ILOP�VFULSWV�WKDW�GHPRQVWUDWHG HDFK�RI�WKH�
WKHUDSHXWLF�PRGHV�� 2QH�RI�WKH�JURXS�PHPEHUV�ILOPHG�WKH�SUHSDUHG�WKHUDS\�VHTXHQFH�� $V�SDUW�RI�WKH�
FRQFOXGLQJ�SOHQDU\�VHVVLRQ��H[DPSOHV�RI�WKHVH�YLGHRV�ZHUH VKRZQ�WR�DOO�RI�WKH�VWXGHQWV��DQG�WKH�
GLVFXVVLRQ�FHQWHUHG�RQ�LGHQWLI\LQJ�WKH�PRGH RU�PRGHV�XVHG��WKH�LQWHUSHUVRQDO�HYHQWV�RFFXUULQJ��DQG�
LGHDV�DERXW�KRZ DQG�ZK\�WKH�WKHUDSLVW�PLJKW�WDNH�DQRWKHU�DSSURDFK�WKDQ�WKH�RQH�VKRZQ�LQ�WKH�YLGHR�
3DUWLFLSDQW�5HFUXLWPHQW�DQG�'DWD�&ROOHFWLRQ

7KH�VWXGHQWV�ZHUH�LQFOXGHG�DV�SDUWLFLSDQWV�LQ�WKH�VWXG\�EDVHG�RQ�WKHLU HQUROOPHQW LQ�RQH�RI�WKH�
LQYROYHG�RFFXSDWLRQDO�WKHUDS\�HGXFDWLRQ�SURJUDPV DQG WKHLU LQIRUPHG�FRQVHQW�WR�SDUWLFLSDWH� 7KH�
TXHVWLRQQDLUH �WKH�1�6(5,&��VHH�EHORZ IRU�GHVFULSWLRQ��ZDV GLVWULEXWHG�WR�WKH�VWXGHQWV�
DSSUR[LPDWHO\�WKUHH�PRQWKV�DIWHU�WKH�,50�ZRUNVKRSV�� %HWZHHQ�WKH�,50�ZRUNVKRSV�DQG�WKH�WLPH�RI�
GDWD�FROOHFWLRQ��WKH�VWXGHQWV�IURP�2VOR�KDG�EHHQ�LQ�FOLQLFDO�SUDFWLFH�SODFHPHQW��ZKHUHDV�WKH�VWXGHQWV�
IURP�7URQGKHLP�KDG�XQGHUJRQH�D�XQLYHUVLW\�EDVHG�VWXG\�PRGXOH�
0HDVXUHV

7KH�1RUZHJLDQ�YHUVLRQ�RI�WKH�LQVWUXPHQW H[DPLQHG LQ�WKLV�VWXG\�UHSUHVHQWV 3DUW�,,�RI�WKH�
RULJLQDO�LQVWUXPHQW�6HOI�(IILFDF\�IRU�7KHUDSHXWLF�8VH�RI�6HOI� DV�GHYHORSHG�E\�<D]GDQL DQG�7XQH�
������ LQ�WKH�8QLWHG�.LQJGRP�� 7KH�3DUW�,, VFDOH��WKH�6HOI�(IILFDF\�IRU�5HFRJQL]LQJ�&OLHQWV¶�
,QWHUSHUVRQDO�&KDUDFWHULVWLFV �1�6(5,&���DVNV�UHVSRQGHQWV�WR�LQGLFDWH�WKHLU�OHYHO�RI�FRQILGHQFH�WKDW�
WKH\�KDYH�WKH�UHTXLUHG�VNLOOV�WR�UHFRJQL]H�HDFK�RI�WKH����LQWHUSHUVRQDO�FKDUDFWHULVWLFV�GHVFULEHG�LQ�WKH�
PRGHO �7D\ORU��������� 7KHVH�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�DUH��FRPPXQLFDWLRQ�VW\OH��FDSDFLW\�IRU�
WUXVW��QHHG�IRU�FRQWURO��FDSDFLW\�WR�DVVHUW�QHHGV��UHVSRQVH�WR�FKDQJH�RU�FKDOOHQJH��DIIHFW��
SUHGLVSRVLWLRQ�WR�JLYLQJ�IHHGEDFN��SUHGLVSRVLWLRQ�WR�UHFHLYLQJ IHHGEDFN��UHVSRQVH�WR�KXPDQ�GLYHUVLW\��
RULHQWDWLRQ�WRZDUG UHODWLQJ��SUHIHUHQFH�IRU�WRXFK� DQG�FDSDFLW\�IRU�UHFLSURFLW\� )RU�DOO�LWHPV RQ�WKH�
VFDOH��WKH�UHVSRQGHQWV DUH�DVNHG�WR�UDWH�WKHLU�OHYHO�RI�FRQILGHQFH�IURP�� �,�FDQQRW�GR�WKLV�DW�DOO��WR���
�,�DP�YHU\�FRQILGHQW�,�FDQ�GR�WKLV�� ,Q�WKH�HYHQWXDO�FDVH�RI�REWDLQLQJ�D�RQH�IDFWRU�VWUXFWXUH��ZLWK�VHOI�
HIILFDF\�IRU�UHFRJQL]LQJ�DOO�RI�WKH�DERYH�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�EHORQJLQJ�WR�RQO\�RQH�ODWHQW�
FRQVWUXFW��WKHUH�ZRXOG�EH�HYLGHQFH�WR�VXSSRUW�WKDW�D�VXP�VFRUH�RI�WKH LWHPV�SURYLGHV�D�JHQHUDOL]HG�
PHDVXUH RI�WKHUDSLVWV¶�VHOI�HIILFDF\�IRU�UHFRJQL]LQJ�FOLHQWV¶�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�

7KH�1RUZHJLDQ�YHUVLRQ�RI�WKH�LQVWUXPHQW�ZDV�WUDQVODWHG�E\�WKH�ILUVW�DXWKRU�DQG�EDFN�
WUDQVODWHG�LQWR�(QJOLVK�E\�D�SHUVRQ�SURILFLHQW�LQ�1RUZHJLDQ�DQG�LQ�(QJOLVK�� 7KH�LQVWUXPHQW�
GHYHORSHU�FKHFNHG�WKH�FRQWHQW�RI�WKH�EDFN�WUDQVODWHG�YHUVLRQ�IRU�FRUUHFWQHVV�DQG�FRQFHSWXDO�FODULW\�
E\�FRPSDULQJ�LW�WR�WKH�RULJLQDO�YHUVLRQ��<D]GDQL 	�7XQH��������� 1R�IXUWKHU�DPHQGPHQWV�ZHUH�
UHTXLUHG�DIWHU�FKHFNLQJ�WKH�EDFN�WUDQVODWLRQ�� ,Q DGGLWLRQ�WR�WKH�VFDOHV��LQIRUPDWLRQ UHJDUGLQJ�WKH�
SDUWLFLSDQWV¶ DJHV DQG�JHQGHUV ZDV FROOHFWHG�
'DWD�$QDO\VLV

7KH GDWD ZHUH�HQWHUHG�LQWR�WKH�FRPSXWHU�SURJUDP�,%0�6366��,%0�&RUSRUDWLRQ��������
'HVFULSWLYH�DQDO\VHV�ZHUH�SHUIRUPHG�RQ�DOO�LWHPV XVLQJ�PHDQV��0���VWDQGDUG�GHYLDWLRQV��6'���
IUHTXHQFLHV� DQG�SHUFHQWDJHV�� *URXS�GLIIHUHQFHV�ZHUH�DQDO\]HG�ZLWK�LQGHSHQGHQW�W�WHVWV�DQG�Ȥ��WHVWV�
DV�DSSURSULDWH� 3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$��ZDV�SHUIRUPHG�WR�DVVHVV�ODWHQW IDFWRUV�� 7KH�



.DLVHU�0H\HU�2ONLQ��.02��0HDVXUH�RI�6DPSOLQJ�$GHTXDF\��.DLVHU���������LQ�FRPELQDWLRQ�ZLWK�
%DUWOHWW¶V�7HVW�RI�6SKHULFLW\��%DUWOHWW���������ZHUH�XVHG�WR�DVVHVV�ZKHWKHU�WKH�GDWD ZHUH�DGHTXDWH�IRU�
IDFWRUL]DWLRQ�� .02�PHDVXUHV�VKRXOG�H[FHHG������LQ�RUGHU�WR�SURFHHG�ZLWK�IDFWRUL]DWLRQ �&HUQ\�	�
.DLVHU��������.DLVHU���������

([WUDFWLRQ�RI�IDFWRUV�ZDV�GHWHUPLQHG�E\��D��YLVXDO�LQVSHFWLRQ�RI WKH�VFUHH�SORWV���E��DVVHVVLQJ�
WKH�(LJHQYDOXH��Ȝ��HVWLPDWHV� DQG��F��WKH�YDULDQFH�H[SODLQHG�E\�WKH�IDFWRUV��$FFRUGLQJ�WR�VWDWLVWLFDO�
FRQYHQWLRQ� ZH�UHWDLQHG�IDFWRUV�ZLWK�Ȝ�!�� DQG�RU�IDFWRUV�H[SODLQLQJ�PRUH�WKDQ ��� RI�WKH�YDULDEOHV¶�
YDULDQFH�SURSRUWLRQV� 7KH�IDFWRU�VROXWLRQ�VKRXOG�H[SODLQ�DW�OHDVW�����RI�WKH�YDULDWLRQ�LQ�WKH�GDWD�DQG�
VKRXOG�KDYH�D�VLPSOH�VWUXFWXUH��PHDQLQJ�WKDW�DOO�LWHPV�VKRXOG�ORDG�VWURQJO\��!�������RQ�RQO\�RQH�
IDFWRU�� $Q H[SORUDWRU\ DSSURDFK WR�WKH�3&$�ZDV�XVHG�� ,Q�DGGLWLRQ�WR�WKH�Ȝ�HVWLPDWHV��WKH�VWDWLVWLFDO�
PHDVXUHV�UHSRUWHG�IURP�WKH�IDFWRU�DQDO\VHV�LQFOXGH�FRPPXQDOLWLHV��WKH�YDULDQFH�SURSRUWLRQ�RI�HDFK�
YDULDEOH�H[SODLQHG�E\�WKH�IDFWRUV�WRJHWKHU��DQG�IDFWRU�ORDGLQJV��HVWLPDWHV�RI�WKH�LPSDFW�IURP�D�JLYHQ�
YDULDEOH�RQ�HDFK�IDFWRU��� )DFWRU�ORDGLQJV�!������ZHUH�FRQVLGHUHG�KLJK� 7KH�LQWHUQDO�FRQVLVWHQF\ RI�
WKH�UHVXOWLQJ�VFDOHV�ZDV�H[DPLQHG�ZLWK�&URQEDFK¶V�Į �ZKLFK�VKRXOG�H[FHHG�������DQG�LQWHU�LWHP�
FRUUHODWLRQV��ZKLFK�VKRXOG�H[FHHG�������� 6WDWLVWLFDO�VLJQLILFDQFH�IRU�DOO�DQDO\VHV�ZDV�VHW�DW�S � �����
(WKLFV

$SSURYDO�IRU�FRQGXFWLQJ�WKH�VWXG\�ZDV�REWDLQHG�IURP�WKH�1RUZHJLDQ�'DWD�3URWHFWLRQ�2IILFLDO�
IRU�5HVHDUFK��SURMHFW�QXPEHU ������� 7KH�VWXGHQWV ZHUH�LQIRUPHG�WKDW�FRPSOHWLRQ�RI�WKH�
TXHVWLRQQDLUHV�ZDV�YROXQWDU\��WKDW�WKHLU�UHVSRQVHV�ZRXOG�EH�NHSW�DQRQ\PRXV��DQG�WKDW�WKHUH�ZRXOG�EH�
QR�QHJDWLYH�FRQVHTXHQFHV�IRU RSWLQJ�QRW�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�� :ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�
SURYLGHG�E\�DOO�RI�WKH�SDUWLFLSDQWV�

5HVXOWV
3DUWLFLSDQWV

7KH�FKDUDFWHULVWLFV�RI�WKH�VWXG\�SDUWLFLSDQWV�DUH�GLVSOD\HG�LQ�7DEOH���� 7KH�SDUWLFLSDQWV�LQ�WKLV�
VWXG\�ZHUH���� RFFXSDWLRQDO�WKHUDS\�VWXGHQWV IURP�WKH�VHFRQG�VWXG\�\HDU�LQ�WKH�2VOR �Q  �����DQG�
7URQGKHLP��Q  �����HGXFDWLRQ�SURJUDPV��UHVSHFWLYHO\�� 7KH�PHDQ�DJH�RI�WKH�VWXGHQWV ZDV����� \HDUV�
�6'  ���� \HDUV���DQG�WKHUH�ZDV�D�SUHGRPLQDQFH�RI�IHPDOH VWXGHQWV��Q� ����������� 7KH�VWXGHQWV�LQ�
2VOR�ZHUH�VLJQLILFDQWO\�ROGHU�DQG�KDG�EHWWHU DFDGHPLF�UHVXOWV�FRPSDUHG�WR�WKH�VWXGHQWV�IURP�
7URQGKHLP�

7DEOH��
6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�WKH�6WXG\�3DUWLFLSDQWV��Q� �����
&KDUDFWHULVWLFV $OO�

�Q  �����
2VOR�
�Q  ����

7URQGKHLP�
�Q  ����

0 �6'� 0 �6'� 0 �6'� S
$JH ���� ����� ���������� ���������� � ����
*HQGHU Q ��� Q ��� Q ���

0HQ ��������� � ������ ��������� ����
:RPHQ �� ������ ��������� ���������

:RUN�VWDWXV
,Q�SDLG�ZRUN ��������� ��������� ��������� ����
1RW�LQ�SDLG�ZRUN ��������� ��������� ���������

3ULRU�KLJKHU�HGXFDWLRQ
:LWK�SULRU�H[SHULHQFH ��������� ��������� ��������� ����
1R�SULRU�H[SHULHQFH ��������� ��������� ���������

$FDGHPLF�SHUIRUPDQFH ���������� ��������� ��������� � ����
1RWH��'LIIHUHQFHV�EHWZHHQ�VDPSOH�VXEVHWV�DQDO\]HG�ZLWK�LQGHSHQGHQW�W�WHVWV��DJH�DQG�DFDGHPLF�SHUIRUPDQFH��DQG�Ȥ��WHVWV��JHQGHU��
ZRUN�VWDWXV��DQG�SULRU�KLJKHU�HGXFDWLRQ��



7KH�1�6(5,&� )DFWRU�6WUXFWXUH�DQG�,QWHUQDO�&RQVLVWHQF\
)RU�WKH�1�6(5,&��WKH�LWHP�PHDQV�UDQJHG�IURP����� �SUHIHUHQFH�IRU�FRPPXQLFDWLRQ�VW\OH��WR�

������DIIHFW��IRU�WKH����LWHPV��VHH�7DEOH����� 7KH .02�YDOXH�ZDV����� DQG�%DUWOHWW¶V�WHVW�RI�
VSKHULFLW\�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��S ����������LQGLFDWLQJ�WKDW�WKH�GDWD�ZDV�DSSURSULDWH�IRU�IDFWRU�
DQDO\VLV�� 2QH�IDFWRU�KDG�(LJHQYDOXH�!����)DFWRU���Ȝ� �������H[SODLQLQJ�������RI�WKH�YDULDQFH�� 7KH�
LWHPV¶�FRPPXQDOLWLHV�DIWHU�WKH�H[WUDFWLRQ RI�RQH�IDFWRU�ZHUH�EHWZHHQ����� �SUHIHUHQFH�IRU�WRXFK��DQG�
���� �SUHGLVSRVLWLRQ�WR�UHFHLYLQJ IHHGEDFN�DQG�UHVSRQVH�WR�FKDQJH�DQG�FKDOOHQJH���

7DEOH��
7KH�1�6(5,&��,WHPV��0HDQ�6FRUHV��DQG�6WDQGDUG�'HYLDWLRQV��Q� �����
, DP�FRQILGHQW�LQ�P\�DELOLW\�WR�UHFRJQL]H�P\�FOLHQWV¶ 0 �6'�
���3UHIHUHQFH�IRU�FRPPXQLFDWLRQ�VW\OH �����������
���&DSDFLW\�IRU�WUXVW �����������
���1HHG�IRU�FRQWURO �����������
���&DSDFLW\�WR�DVVHUW�QHHGV �����������
���5HVSRQVH�WR�FKDQJH�RU�FKDOOHQJH �����������
���$IIHFW �����������
���3UHGLVSRVLWLRQ�WR�JLYLQJ�IHHGEDFN �����������
���3UHGLVSRVLWLRQ�WR�UHFHLYLQJ�IHHGEDFN �����������
���5HVSRQVH�WR�KXPDQ�GLYHUVLW\ �����������
����2ULHQWDWLRQ�WRZDUG UHODWLQJ �����������
����3UHIHUHQFH�IRU�WRXFK �����������
����&DSDFLW\�IRU�UHFLSURFLW\ �����������
1RWH��$OO�LWHPV�DUH�UDWHG����,�FDQQRW�GR�WKLV�DW�DOO��WR�����,�DP�YHU\�FRQILGHQW�,�FDQ�GR�WKLV���

7DEOH�� VKRZV�WKH�UHVXOWV�IRU�WKH�RQH�IDFWRU�VROXWLRQ�UHVXOWLQJ�IURP�WKH�3&$��ZLWK�IDFWRU�
ORDGLQJV�VRUWHG�E\�VL]H� $OO�LWHPV�ORDGHG�VWURQJO\�RQ�WKH�IDFWRU��������������DQG�WKH�LQWHUQDO�
FRQVLVWHQF\�RI�WKH�LWHPV ZDV�&URQEDFK¶V�Į� ����� �PHDQ�LQWHU�LWHP�FRUUHODWLRQ� ������� 7KH�VDPSOH�
VL]HV�ZHUH�WRR�VPDOO�WR�EH�DEOH�WR�UHSHDW�WKH�3&$�IRU�HDFK�RI�WKH�SDUWLFLSDQW�JURXSV�� +RZHYHU��
&URQEDFK¶V�Į�ZDV������DQG������LQ�WKH�JURXSV�IURP�2VOR�DQG�7URQGKHLP��UHVSHFWLYHO\��

7DEOH��
2QH�IDFWRU 6ROXWLRQ�RI�WKH�1�6(5,&��6KRZLQJ�)DFWRU�/RDGLQJV��&RPPXQDOLWLHV��(LJHQYDOXH�
(VWLPDWH��Ȝ���([SODLQHG�9DULDQFH�DQG�5HOLDELOLW\�(VWLPDWHV��&URQEDFK¶V�Į�DQG�0HDQ�,QWHU�LWHP�
&RUUHODWLRQV��Q� �����
9DULDEOHV )DFWRU�� &RPPXQDOLWLHV
3UHGLVSRVLWLRQ�WR�JLYLQJ�IHHGEDFN� ���� ����
5HVSRQVH�WR�FKDQJH�RU�FKDOOHQJH ���� ����
3UHGLVSRVLWLRQ�WR�UHFHLYLQJ�IHHGEDFN ���� ����
&DSDFLW\�IRU�UHFLSURFLW\ ���� ����
2ULHQWDWLRQ�WRZDUG�UHODWLQJ ���� ����
$IIHFW� ���� ����
&DSDFLW\�IRU�WUXVW� ���� ����
&DSDFLW\�WR�DVVHUW�QHHGV� ���� ����
&RPPXQLFDWLRQ�VW\OH ���� ����
5HVSRQVH�WR�KXPDQ�GLYHUVLW\ ���� ����
1HHG�IRU�FRQWURO ���� ����
3UHIHUHQFH�IRU�WRXFK ���� ����

Ȝ ����
([SODLQHG�YDULDQFH ������



&URQEDFK¶V�Į ����
0HDQ�LQWHU�LWHP�FRUUHODWLRQ ����

1RWH��5HVXOWV�GHULYHG�IURP�WKH�H[SORUDWRU\�3ULQFLSDO�&RPSRQHQW�$QDO\VLV�DQG�VFDOH�UHOLDELOLW\�DQDO\VLV�

'LVFXVVLRQ
7KLV�VWXG\�LV�WKH�ILUVW�WR�LQYHVWLJDWH�WKH�SV\FKRPHWULF�SURSHUWLHV�RI�WKH�1�6(5,&�� 7KH�UHVXOWV�

VXJJHVW�WKDW�WKH�1�6(5,&�FDQ�EH�XVHG�DV�D�XQLGLPHQVLRQDO�VFDOH�LQ�FDVHV�ZKHUH�WKHUH�LV�D�QHHG�WR�
DVVHVV�WKH�RFFXSDWLRQDO�WKHUDSLVW¶V�RU�RFFXSDWLRQDO�WKHUDS\�VWXGHQW¶V�RYHUDOO�VHOI�HIILFDF\ IRU�
UHFRJQL]LQJ�FOLHQWV¶�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�LQ�WKHUDSHXWLF�SUDFWLFH�

7KH�SDWWHUQ�RI�UHVSRQVHV VKRZHG�WKDW�WKH����1�6(5,&�LWHPV�DOO�ORDGHG�RQWR RQH�FRPSRQHQW�
UHSUHVHQWLQJ�RQH FRPPRQ�FRUH�FRQVWUXFW�� 7KXV��WKH�DXWKRUV�SURSRVH�WKDW�WKH�PHDVXUH�FDQ�EH�YLHZHG
DV�D�RQH�GLPHQVLRQDO VFDOH�IRU�DVVHVVLQJ�VHOI�HIILFDF\�IRU�WKLV�VSHFLILF�VHW�RI�LQWHUSHUVRQDO�VNLOOV�
UHOHYDQW�IRU�RFFXSDWLRQDO�WKHUDSLVWV�� 7KH�RQH�IDFWRU�VWUXFWXUH�ZDV�H[SHFWHG��DV�WKLV�KDV�EHHQ�IRXQG�LQ�
SUHYLRXV�VWXGLHV�FRQFHUQHG�ZLWK WKH�SV\FKRPHWULF�SURSHUWLHV�RI�VHOI�HIILFDF\�LQVWUXPHQWV��VXFK�DV�
6FKZDU]HU DQG�-HUXVDOHP¶V������� *HQHUDO�6HOI�(IILFDF\�6FDOH �/XV]F]\QVND�HW�DO���������6FKRO]��
'RQD��6XG��	�6FKZDU]HU��������� ,50�VSHFLILF�VFDOHV� OLNH�WKH�UHFHQWO\�GHYHORSHG�1�6(708�
�%RQVDNVHQ 	�&DUVWHQVHQ�������� VLPLODUO\�IRXQG�D�UHVSRQVH�SDWWHUQ�FRQVLVWHQW�ZLWK D�RQH�IDFWRU�
VROXWLRQ�WR�WKH�GDWD��

7KH�VFDOH�LWHPV¶�LQWHUQDO�FRQVLVWHQF\�ZDV�YHU\�KLJK��Į� ������� 6FDOHV�ZLWK�PRUH�LWHPV�DUH�
JHQHUDOO\�NQRZQ�WR�SURGXFH�KLJKHU�LQWHUQDO�FRQVLVWHQF\�HVWLPDWHV�� 7KH�FRPPRQO\�XVHG�&URQEDFK¶V�
Į HVWLPDWH VKRXOG�H[FHHG�DW�OHDVW������WR�EH�FRQVLGHUHG�DFFHSWDEOH�DQG�VKRXOG�SUHIHUDEO\�H[FHHG������
�6WUHLQHU�	�1RUPDQ��������� 7KH�1�6(5,&�LV�LQGHHG�FRPSULVHG�RI�D�UHODWLYHO\�ODUJH�QXPEHU�RI�
LWHPV��DQG�LW�LV�WKHUHIRUH�ORJLFDO�WKDW�&URQEDFK¶V�Į�IRU WKH�VFDOH�LWHPV�LV�LQ�WKH�KLJKHU�UDQJH��
+RZHYHU��6WUHLQHU�DQG�1RUPDQ������� DOVR�VXJJHVWHG WKDW�WKH�LQWHUQDO�FRQVLVWHQF\�RI�VFDOHV�VKRXOG�
SUHIHUDEO\�QRW�H[FHHG������� 7KH�LQKHUHQW�SUREOHP�RI�VXFK�KLJK�LQWHUQDO�FRQVLVWHQF\�YDOXHV��
DFFRUGLQJ�WR�6WUHLQHU���������LV�WKDW�³KLJKHU�YDOXHV�PD\ UHIOHFW�XQQHFHVVDU\�GXSOLFDWLRQ�RI�FRQWHQW�
DFURVV�LWHPV�DQG�SRLQW�PRUH�WR�UHGXQGDQF\�WKDQ�WR�KRPRJHQHLW\´ �S������� $V�WKH�1�6(5,&�LWHPV�
GLG�H[FHHG WKLV�OHYHO�RI�FRQVLVWHQF\��DQ�LQWHUSUHWDWLRQ�PD\�EH�WKDW�WKH�SDUWLFLSDQWV�ZHUH�XQDEOH�WR�
GLVFULPLQDWH�IXOO\�EHWZHHQ�WKH�GLIIHUHQW�LWHPV�DQG�WKHLU�FRQWHQW��DQG�WKDW�VRPH�LWHPV�PD\�EH�
UHGXQGDQW� )XUWKHU��VRPH�RI�WKH�LWHPV�OLVWHG�LQ�WKH�TXHVWLRQQDLUH��H�J�� ³SUHIHUHQFH�IRU�
FRPPXQLFDWLRQ�VW\OH�´�³RULHQWDWLRQ�WRZDUG�UHODWLQJ´�>VHH�7DEOH��@��DUH�UHODWLYHO\�DEVWUDFW DQG�ZRXOG�
UHTXLUH�WKH�UHVSRQGHQW�WR�KDYH�GHYHORSHG�EHIRUHKDQG�DQ�XQGHUVWDQGLQJ�RI�WKH�PHDQLQJ�FRQWHQW�
LPSOLFLWO\�DVNHG�IRU�LQ�WKHVH�LWHPV�� $�YHU\�VLPLODU LVVXH�ZDV�QRWHG�LQ�WKH�SUHYLRXV�SV\FKRPHWULF�
VWXG\�RI�WKH�1�6(708��%RQVDNVHQ�	�&DUVWHQVHQ�������� LQ�WKLV�VFDOH��WKH�DEVWUDFW�WKHUDSHXWLF�PRGH�
GHVFULSWRUV�DUH XVHG�DV�LWHPV�� $V�DQ�DOWHUQDWLYH�LQWHUSUHWDWLRQ��WKH�VWXGHQWV�PD\�KDYH�EHFRPH�ERUHG�
ZKLOH�FRPSOHWLQJ�WKH�TXHVWLRQQDLUH�DQG�WKHUHIRUH�PD\�KDYH�UHVSRQGHG�WR�WKH�LWHPV�LQ D�VHPL�
DXWRPDWLF�ZD\�� ,I�VR��WKLV�PD\ DOVR�KDYH�SURGXFHG�D�VLPLODU�UHVXOW�

,UUHVSHFWLYH�RI�VFDOH�SURSHUWLHV��EHLQJ DEOH�WR UHFRJQL]H�DQG�DGDSW�WR FOLHQWV¶�YDULRXV��DQG�
VRPHWLPHV�UDSLGO\�FKDQJLQJ��LQWHUSHUVRQDO�FKDUDFWHULVWLFV E\ XVLQJ�WKH�GLIIHUHQW WKHUDSHXWLF�PRGHV�
LQWHUFKDQJHDEO\ PD\ VWUHQJWKHQ�WKH�WKHUDSHXWLF�UHODWLRQVKLS�EHWZHHQ�WKH�FOLHQW DQG�KLV�RU�KHU�
RFFXSDWLRQDO�WKHUDSLVW�� /RZ�VHOI�HIILFDF\�LQ DQ\�RI�WKHVH�DUHDV�PD\�GHWUDFW�IURP�WKH�RFFXSDWLRQDO�
WKHUDSLVW¶V�DELOLW\�WR�VXVWDLQ�D�SURGXFWLYH WKHUDSHXWLF UHODWLRQVKLS� WKXV�GHFUHDVLQJ�KLV�RU�KHU�DELOLW\�WR�
DVVLVW�WKH�FOLHQW�WRZDUG�LPSURYHG�WUHDWPHQW�RXWFRPHV� +LJKHU�VHOI�HIILFDF\ LQ�WKHVH�DUHDV��
FRQYHUVHO\� PD\�LQFUHDVH�WKH FKDQFHV RI�UHVSRQGLQJ�DSSURSULDWHO\�WR�FOLHQWV�ZLWK�D�UDQJH�RI�
LQWHUSHUVRQDO�FKDUDFWHULVWLFV� )XUWKHU�UHVHDUFK�LV�QHHGHG�WR VHH�ZKHWKHU�DQG�WR�ZKDW�H[WHQW�VHOI�
HIILFDF\�IRU�PDQDJLQJ�WKH�LQWHUSHUVRQDO�DVSHFWV�RI�WKHUDS\�FKDQJHV�RYHU�WKH�FRXUVH�RI�WKH�HGXFDWLRQDO�



SURJUDP� *LYHQ�WKH�GLIIHUHQW�FRQWHQWV�DQG�RUJDQL]DWLRQ�RI�WKH�ZRUNVKRSV�GHOLYHUHG�WR�WKH�VWXGHQWV
IURP�7URQGKHLP�DQG�2VOR��DQG�JLYHQ�WKH�GLIIHUHQW�W\SHV�RI�VWXG\��FOLQLFDO�SUDFWLFH�YV��XQLYHUVLW\�
EDVHG��WKH\�FDUULHG�RXW�DIWHU�WKH�ZRUNVKRS��IXWXUH�VWXGLHV�PD\�LQYHVWLJDWH�ZKHWKHU�WKH VWXGHQWV¶�1�
6(5,&�FKDQJHV�UHODWHG WR�WKH�W\SH�RI�WUDLQLQJ�WKH\�UHFHLYHG�GXULQJ�WKDW�SHULRG�
0HWKRGRORJLFDO�&RQVLGHUDWLRQV

7KH�VWXG\�LV�OLPLWHG�E\�D�UHODWLYHO\�VPDOO�VDPSOH��DOWKRXJK�WKHUH�LV�QR�GHILQLWLRQ�RI�D ODUJH
VDPSOH �3HGKD]XU�	�6FKHPHONLQ��������� ,W�KDV�EHHQ SURSRVHG WKDW�D�VDPSOH�RI�PRUH�WKDQ�����
VXEMHFWV�LV ³ODUJH´ �&RPUH\���������ZKHUHDV�RWKHUV�KDYH�VXJJHVWHG WKDW�³ODUJH´�FRUUHVSRQGV�ZLWK�DW�
OHDVW�D������UDWLR EHWZHHQ�VXEMHFWV�DQG�LWHPV �1XQDOO\��������� 7KH SUHVHQW�VDPSOH�FRQVLVWHG�RI����
SDUWLFLSDQWV� DQG�WKH�3&$ ZDV�DSSOLHG�RQ �� YDULDEOHV�� 7KXV��WKH�VDPSOH�VL]H�ZDV�LQ�WKH�ORZHU�UDQJH
IRU�WKH�HPSOR\HG�DQDO\WLF�DSSURDFK�� 7KH�VPDOO�VDPSOH�VL]H�DOVR�SURKLELWHG�UHSHDWLQJ�WKH�3&$�IRU�
HDFK�RI�WKH�VWXGHQW�JURXSV��DV�PLJKW�EH�LQGLFDWHG�IURP�WKHLU�GLIIHUHQW�DJH�DQG�DFDGHPLF�SHUIRUPDQFH�
GLVWULEXWLRQV��EXW�DOVR�EHFDXVH�WKH�WZR�JURXSV�UHFHLYHG�,50�WUDLQLQJ�WKDW�GLIIHUHG�VRPHZKDW�LQ�
OHQJWK�DQG�HGXFDWLRQDO�PHWKRGV�� +RZHYHU��WKH�JURXSV¶�VLPLODU�LQWHUQDO�FRQVLVWHQF\�HVWLPDWHV�
LQGLFDWH�VLPLODU�UHVSRQVH�SDWWHUQV�RQ�WKH�1�6(5,&�

7KH�VDPSOH�ZDV�DOVR�RQH�RI�FRQYHQLHQFH��DQG�WKLV�PD\�OLPLW�WKH�JHQHUDOL]DELOLW\�RI�WKH VWXG\�
UHVXOWV�� 5HFUXLWLQJ SDUWLFLSDQWV�IURP�WZR KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��KRZHYHU� DGGV�WR�WKH�H[WHUQDO�
YDOLGLW\�RI�WKH�UHVXOWV�� 0RUHRYHU��WKH�VXEVWDQWLDO�YDULDQFH�SURSRUWLRQ H[SODLQHG�E\�WKH�IDFWRU DQG�WKH�
XQLIRUPO\�KLJK�IDFWRU�ORDGLQJV�LQGLFDWH�WKDW�WKH�1�6(5,&�VXP�VFRUH FDQ�EH�DSSOLHG�DV�D�JHQHUDO�
PHDVXUH�RI�D�WKHUDSLVW¶V�VHOI�HIILFDF\�IRU�UHFRJQL]LQJ�WKH�FOLHQW¶V�LQWHUSHUVRQDO�FKDUDFWHULVWLFV�
&RQFOXVLRQ

7KLV�VWXG\�VKRZHG�WKH�1�6(5,&�VFDOH KDG�D�RQH�IDFWRU�VWUXFWXUH�� 7KH�VFDOH LWHPV�KDG�KLJK�
IDFWRU�ORDGLQJV�DQG�YHU\�KLJK�LQWHUQDO�FRQVLVWHQF\��LQGLFDWLQJ�WKDW�VHOI�HIILFDF\�IRU�UHFRJQL]LQJ�
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