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$EVWUDFW� 'HQWDO�SURFHGXUDO�SDLQ DQG�DQ[LHW\�DUH�LVVXHV�WKDW�DIIHFW�D�FRQVSLFXRXV�
SDUW�RI�WKH�SRSXODWLRQ��OHDGLQJ�WR�D�GHFUHDVH�RI�GHQWDO�FDUH�IUHTXHQF\��7KH�SUREOHP�
DIIHFWV�WKH�SDWLHQW�DV ZHOO�DV WKH�GHQWLVW��ZKR�RIWHQ�KDV�WR�IDFH�D�FHUWDLQ�UHVLVWDQFH�
E\� WKH�SDWLHQWV�ZKLOH�GRLQJ�WKH�QHFHVVDU\�SURFHGXUHV��7KH�DLP�RI� WKH VWXG\� LV� WR�
GHPRQVWUDWH� WKDW� LV� SRVVLEOH� WR� UHGXFH� WKLV� DQ[LHW\� WKURXJK� WKH� XVH� RI� 9LUWXDO�
5HDOLW\��95���$�JURXS�RI���SDWLHQWV�ZDV LPPHUVHG�LQ�D�95�VFHQDULR�GXULQJ�GHQWDO�
WUHDWPHQW� LQ� RUGHU� WR� GLVWUDFW� WKHP� IURP� WKH� IHDUHG� SURFHGXUH�� 7KH� UHVXOWV� DUH�
HQFRXUDJLQJ� DQG� VKRZ� KRZ� 95� LV� FDSDEOH� RI� LQVXODWLQJ� WKH� VXEMHFW� IURP� WKH�
VXUURXQGLQJ�DQQR\LQJ�VWLPXOL�

.H\ZRUGV� 'HQWDO�FDUH��GHQWDO�SKRELD��GLVWUDFWLRQ��DQDOJHVLD��YLUWXDO�UHDOLW\�

��,QWURGXFWLRQ

:KR�GRHV�QRW�NQRZ�WKDW�VXEWOH�DQG�XQFRPIRUWDEOH�DQ[LHW\�WKDW�SUHFHGHV�D�YLVLW�
WR�WKH�GHQWLVW"�$�FRQVSLFXRXV�DPRXQW�RI�SHRSOH�DGPLW�WKDW� WKH\�DUH�DIUDLG�RI�WKH�
GHQWLVW�� D� IHDU� WKDW� RIWHQ� ILQGV� LWV� FDXVH� LQ� FKLOGKRRG� WUDXPDWLF� H[SHULHQFHV� DQG�
FDQ� PDQLIHVW� LWVHOI� QRW� RQO\� ZLWK� KHDUWEHDW�� VZHDWLQJ� DQG� UHWFKLQJ� GXULQJ� WKH�
WUHDWPHQW�� EXW� DOVR� ZLWK� LQVRPQLD� WKH� QLJKW� EHIRUH� WKH� VFKHGXOHG� GHQWDO� YLVLW��
2IWHQ�� KRZHYHU�� RGRQWRSKRELD� LV� D� IRUP� RI� XQH[SODLQHG� SULPRUGLDO� DQJXLVK� $
UHFHQW�VWXG\�RXWOLQHG�KRZ�GHQWDO�IHDU�DIIHFWV�DQ�LPSUHVVLYH�������RI�D�VDPSOH�>�@�
VKRZLQJ� WKDW� IHDU� ZDV� QRW� DIIHFWHG� E\� DJH� RU� HGXFDWLRQ� OHYHO� DQG� WKDW� LW� ZDV�
KLJKHU�LQ�ZRPHQ��,Q�DGGLWLRQ��SHRSOH�ZKR�YLVLWHG�WKH�GHQWLVW�PRUH�UHJXODUO\�DQG�
LQGLYLGXDOV� ZLWKRXW� SUHYLRXV� WUDXPDWLF� GHQWDO� H[SHULHQFHV� ZHUH� OHVV�

� &RUUHVSRQGLQJ�DXWKRU��ILOLSSR�ODSDJOLD#XQLSD�LW�
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DQ[LRXV�� 6RPH� RGRQWRORJLVWV� XVH� K\SQRVLV� WR� UHGXFH� DQ[LHW\� DQG� IHDU� LQ� WKH�
SDWLHQWV�� EXW� WKLV� SURFHVV� LV� KLJKO\� FRPSOLFDWHG� DQG�� LQ� RUGHU� WR� DFKLHYH� JRRG�
UHVXOWV�� LW� KDV� WR� FRXQW� RQ� D� YHU\� VNLOOHG� SURIHVVLRQDO� DQG� RQ� D� YHU\� PRWLYDWHG�
SDWLHQW� ZLWK� KLJK� OHYHOV� RI� K\SQRWL]DELOLW\� �WKXV� LPDJLQDWLRQ��� ,Q� OLQH� ZLWK�
SUHYLRXV�VWXGLHV�FDUULHG�RXW�RQ WKH�XVH�RI�YLUWXDO�UHDOLW\��95��DV�D�GLVWUDFWLRQ�WRRO�
IURP� DQ[LHW\� DQG�RU� SDLQ� >��� �@�� WKLV� VWXG\ DLPHG� WR� HYDOXDWH� WKH� YDOLGLW\� DQG�
UHOLDELOLW\� RI� WKH� 95� LQWHUYHQWLRQ� ZLWKLQ� WKLV� VSHFLILF� ILHOG E\� DQDO\]LQJ WKH�
UHVSRQVH�WR�WKH�WKHUDS\�E\�WKH�SDWLHQWV�ZKR�XQGHUJR�GHQWDO�FDUH�SURFHGXUHV�

��0HWKRGV

$� JURXS� RI� VHYHQ� SDWLHQWV�� FRPSRVHG� RI� �� PDOHV DQG� �� IHPDOHV� ZDV UHFUXLWHG�
IURP� D� SULYDWH� GHQWLVW� RIILFH LQ 3DOHUPR�� ,WDO\� DQG� WKH\� XQGHUZHQW� GHQWDO� SURFHGXUHV�
ZHDULQJ�D�95�KHDGVHW�

7DEOH����3RSXODWLRQ�FKDUDFWHULVWLFV

7KH�WUHDWPHQW�FRQVLVWHG�RI D�VLQJOH�H[SRVXUH WR�95��ODVWLQJ WKH�ZKROH�GXUDWLRQ�RI�
WKH�GHQWDO�SURFHGXUH��7KH�95�VFHQDULRV�XVHG�ZHUH�³&DVWOH´�DQG�³&OLII´��GHYHORSHG�E\�
7KH� 9LUWXDO� 5HDOLW\� 0HGLFDO� &HQWHU�� 6DQ� 'LHJR�� &$�� 7KHVH ZRUOGV KHOS� HYRNH�
UHOD[DWLRQ�DQG�GHHS�EUHDWKLQJ�>�@��95�VFHQDULRV�ZHUH�UXQ�LQ�D�0LFURVRIW�6XUIDFH��DQG�
WKH� HQYLURQPHQWV� ZHUH� YLVXDOL]HG� LQ� D� KHDG�PRXQWHG� GLVSOD\� �9X]L[� L:HDU� YLGHR�
KHDGSKRQHV��� FRQILJXULQJ� DQ� LPPHUVLYH�95� H[SHULHQFH�� 7KH�PRYHPHQWV� WKURXJK� WKH�
HQYLURQPHQWV�ZHUH�PDQDJHG�ZLWK�WKH�KHOS�RI�D�MR\VWLFN DQG�WKH�VRXQG�ZDV�UHSURGXFHG�
E\�WKH�VDPH�+0'��ZKLFK ZDV�SURYLGHG�ZLWK�LQVXODWLQJ�KHDGSKRQHV�

%HIRUH�WKH�WUHDWPHQW�ZH�DGPLQLVWHUHG D�TXHVWLRQQDLUH�WR�GHWHFW�VRFLRGHPRJUDSKLF�
YDULDEOHV� DQG� VRPH� DVSHFWV� RI� WKH� UHODWLRQVKLS�ZLWK� GHQWLVW�� VXFK� DV� IDPLOLDULW\�� YLVLW�
IUHTXHQF\��VDWLVIDFWLRQ�UDWH��SDVW�RGRQWRLDWULF�FDUH��W\SH�RI�GHQWDO�SURFHGXUHV��DQG�XVH�RU�
QR XVH RI�DQHVWKHVLD��)XUWKHUPRUH��ZH�DVVHVVHG�WKH�JUDGH�RI�DQ[LHW\�WKURXJK�WKH�6WDWH�
7UDLW� $Q[LHW\� ,QYHQWRU\� �67$,� IRUP� <��� DQG� <����� GHSUHVVLRQ� VWDWH� WKURXJK� %HFN�
'HSUHVVLRQ� ,QYHQWRU\�,,� �%',�,,��� DQG� VSHFLILF� GHQWDO� DQ[LHW\� WKURXJK� WKH� 'HQWDO�
$Q[LHW\� 6FDOH� RI� &RUDK� �'$6�� >�@�� %HIRUH�� GXULQJ� DQG� DIWHU WKH� WUHDWPHQW�� ZH�
HVWDEOLVKHG WKH� OHYHO� RI� VXEMHFWLYH� DQ[LHW\� WKURXJK� WKH� 6XEMHFWLYH� 8QLWV� RI� 'LVWUHVV�
6FDOH��68'6��>�@�DQG�PRQLWRUHG WKH�KHDUW�UDWH �+5� DV�SK\VLRORJLFDO�PHDVXUH�WKURXJK�
D�ILQJHUWLS�SXOVH�PRQLWRU� 0RUHRYHU��DIWHU�WKH�WUHDWPHQW��ZH�PHDVXUHG WKH�YDULDWLRQV�RI�
VWDWH�DQ[LHW\�WKURXJK�WKH�67$,�<��
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:LOFR[RQ� WHVW�ZDV�XVHG� WR�FRPSDUH�YDOXHV�SUH�DQG�SRVW� WUHDWPHQW��$OO�DQDO\VHV�ZHUH�
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$V� LW� UHIHUV� WR� +5�� WKHUH� ZDV� QR� YDULDWLRQ� EHWZHHQ� WKH� LQLWLDO� �+5��� DQG�
LQWHUPHGLDWH� �+5���YDOXHV�EHFDXVH� WKH�SDWLHQWV�ZHUH�XQGHU�DQHVWKHVLD�� 7KH� UHVXOWV�RI�
WKH� WHVWV� VKRZHG D� VLJQLILFDQW� UHGXFWLRQ� LQ� WKH� VFRUHV� REWDLQHG� LQ� WKH� 6WDWH�7UDLW�
$Q[LHW\�,QYHQWRU\�<����68'6��DQG�+5 �WDEOH�����

7DEOH��� 5HVXOWV�DW�:LOFR[RQ�WHVW
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7KH�UHVXOWV�RI�WKH�WHVWV�VXEPLWWHG�EHIRUH�WKH�WUHDWPHQW�VKRZHG WKDW�WKH�VDPSOH�GLG QRW�
KDYH�H[FHVVLYH�WUDLW�DQ[LHW\��67$,�<������RU H[FHVVLYH�GHSUHVVLRQ�VWDWH��%',�,,������
'$6� VFRUHV� VKRZHG D� SK\VLRORJLFDO� DQ[LHW\� IRU� WKH� GHQWDO� FRQWH[W� DQG� RGRQWRLDWULF�
SURFHGXUHV����������������

6SHDUPDQ�FRUUHODWLRQ�FRHIILFLHQWV�ZHUH�XVHG�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�
WHVW�UHWHVW� DQG� YDULDEOHV� RI� WKH� TXHVWLRQQDLUH�� 5HVXOWV� LQGLFDWHG FRUUHODWLRQ� WHQGHQF\�
EHWZHHQ�ORZ�OHYHOV�RI�LQVWUXFWLRQ�DQG�KLJK�OHYHOV�RI�WUDLW�DQ[LHW\��U� �������S� ������DQG�
D� VLJQLILFDQW� FRUUHODWLRQ� ZLWK� GHSUHVVLRQ� �U �������� S � ������� VLJQLILFDQW� FRUUHODWLRQ�
EHWZHHQ�SUHWHVW�VWDWH�DQ[LHW\�DQG�SUHYLRXV�GHQWDO�FDUH��U ��������S �������)XUWKHUPRUH��
'$6�FRUUHODWHG ZLWK�ERWK�SUHYLRXV�GHQWDO�FDUH�DQG�IUHTXHQF\�RI�RGRQWRLDWULF�FKLUXUJLF�
LQWHUYHQWLRQ� �U �������� S ������� 7KHUHIRUH�� ZH� IRXQG� WKDW� ORZ� OHYHOV RI� LQVWUXFWLRQ��
SUHYLRXV GHQWDO�FDUH�DQG�IUHTXHQF\�RI�RGRQWRLDWULF�FKLUXUJLF�LQWHUYHQWLRQV LQFUHDVHV WKH�
OHYHO�RI�VWDWH�DQ[LHW\�DQG�VWUHVV�UHODWHG�WR�GHQWDO�SURFHGXUHV�

�� 'LVFXVVLRQ�DQG�FRQFOXVLRQ

2XU� UHVXOWV�� LQ� DFFRUGDQFH� ZLWK� RWKHU� VWXGLHV� >�@�� SURYLGH� IXUWKHU� VXSSRUW� IRU� WKH�
IHDVLELOLW\� RI� XVLQJ�95� HQYLURQPHQWV� DV� WRROV WR� UHGXFH� DQ[LHW\� DQG� VWUHVV UHODWHG WR�
GHQWDO� FDUH�� LPSURYH� FRPSOLDQFH� ZLWK� GHQWLVW� DQG� DFKLHYH� QRQ�GLVUXSWLYH� EHKDYLRU�
GXULQJ� WKH� WUHDWPHQW�� 95� HQYLURQPHQWV� DOORZ� WR� SDWLHQWV� UHOD[� DQG� EH� GLVWUDFWHG E\�
QDYLJDWLQJ WR� DQRWKHU� ORFDWLRQ� ZKLOH� VWLOO� SK\VLFDOO\� UHPDLQLQJ� LQ� WKH� GHQWDO� RI¿FH��
GUDLQLQJ�DWWHQWLRQ�IURP�WKH�GHQWDO�SURFHGXUH��7KHUHIRUH��LW�KHOSV WKH�SDWLHQWV�EHWWHU�FRSH�
ZLWK�WKH�IHDU RI�WKH�GHQWLVW�DQG�WKH�RGRQWRLDWULF�SURFHGXUHV��DQG�HQFRXUDJHV�WKH�VXEMHFW�
WR�DFKLHYH�EHWWHU�GHQWDO�KHDOWK��7KH� UHVXOWV�REWDLQHG�DUH�HQFRXUDJLQJ�HYHQ� WKRXJK� WKH�
QXPEHU�RI�SDWLHQWV�QHHG�WR�EH�LQFUHDVHG��DQG�D�FRQWURO�JURXS�KDV�WR�EH�DGGHG�
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