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([SRVXUH�GHILQLWLRQ$�SDWLHQW�ZDV�GH!QHG�DV�D�XVHU�ZKHQ�WKHUH�ZDV�DW�OHDVW�RQH�SUHVFULSWLRQ�IRUDQ\�GUXJ�LQ�WKH���PRQWKV�DIWHU�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH��&RQWLQXRXVXVH�ZDV�GH!QHG�DV�WKH�SUHVHQFH�RI�DW�OHDVW�RQH�SUHVFULSWLRQ�IRU�DQ\�GUXJ�LQHYHU\�\HDU�DIWHU�WKH�!UVW�KRVSLWDOLVDWLRQ�
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$QDO\VLV:H�FDOFXODWHG�WKH�SHUFHQWDJH�RI�SDWLHQWV�XVLQJ�VHYHUDO�FDUGLRYDVFXODU�GUXJV�LQWKH���PRQWKV�DIWHU�WKH�!UVW�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH�EHWZHHQ������DQG������7KHQ����FRKRUWV�RI�SDWLHQWV�DGPLWWHG�EHWZHHQ������WR������������WR������DQG������WR������ZHUH�IRUPHG�7KH�SHUFHQWDJHV�RI�SDWLHQWV�XVLQJFDUGLRYDVFXODU�GUXJV�LQ�WKH���PRQWKV�EHIRUH�DQG�DIWHU�WKH�!UVW�KRVSLWDOLVDWLRQIRU�KHDUW�IDLOXUH�DQG�DOVR�LQ�WKH�\HDUV�EHIRUH�DQG�DIWHU�WKH�KRVSLWDOLVDWLRQ�LQWKH�GL HUHQW�FRKRUWV�ZHUH�GHWHUPLQHG��7KH�SHUFHQWDJHV�FDOFXODWHG�IRU�WKHVHWKUHH�FRKRUWV�DUH�DQ�DJJUHJDWH�RI�SDWLHQWV�VWDUWLQJ��FRQWLQXLQJ��GLVFRQWLQXLQJDQG�UHVWDUWLQJ��VRPHWLPHV�DIWHU�KRVSLWDO�UHDGPLVVLRQ��RI�GUXJV��:H�XVHG.DSODQ�0HLHU�VXUYLYDO�HVWLPDWLRQ�WR�HYDOXDWH�FRQWLQXDWLRQ�RI�GUXJ�WKHUDS\�IRULQGLYLGXDO�SDWLHQWV�ZKR�VWDUWHG�GUXJV�DIWHU�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH�$OODQDO\VHV�ZHUH�SHUIRUPHG�ZLWK�0LFURVRIW�([FHO�����0LFURVRIW�9LVXDO�)R[3UR����DQG�VSVV �VSVV IRU�:LQGRZV�������VRIWZDUH�



�� &KDSWHU��
55HHVVXXOOWWVV
6WXG\�SRSXODWLRQ7KH�VWXG\�FRKRUW�FRPSULVHG�������SDWLHQWV�ZLWK�D�!UVW�KRVSLWDOLVDWLRQ�IRUKHDUW�IDLOXUH��ZLWK�������SHUVRQ�\HDUV�RI�IROORZ�XS�DIWHU�KRVSLWDOLVDWLRQ��PHDQIROORZ�XS�SHULRG�����\HDUV�SHU�SDWLHQW���7KH�DJH�DQG�JHQGHU�GLVWULEXWLRQDPRQJ�SDWLHQWV�DGPLWWHG�WR�WKH�KRVSLWDO�UHPDLQHG�FRQVWDQW�GXULQJ�WKH�VWXG\SHULRG��7DEOH����
7DEOH����'UXJ�WUHDWPHQW�RI�SDWLHQWV�LQ���PRQWKV�DIWHU�KRVSLWDODGPLVVLRQ�IRU�KHDUW�IDLOXUH

�������� �������� �������� �������� �������� �������� �������� �������� ��������
DGPLVVLRQV��Q� ��� ��� ��� ��� ��� ��� ��� ��� ���IHPDOH���� ���� ���� ���� ���� ���� ���� ���� ���� ����DYHUDJH�DJH��\U� ���� ���� ���� ���� ���� ���� ���� ���� ����
PHGLFDWLRQ����ORRS�GLXUHWLF ���� ���� ���� ���� ���� ���� ���� ���� ����DFH LQKLELWRU ���� ���� ���� ���� ���� ���� ���� ���� ����DLL DQWDJRQLVW ��� ��� ��� ���GLJR[LQ ���� ���� ���� ���� ���� ���� ���� ���� ����EHWD�EORFNHU ���� ���� ���� ���� ���� ���� ���� ���� ����VSLURQRODFWRQH ���� ���� ��� ��� ���� ���� ���� ��� ���DQWLFRDJXODQW ���� ���� ���� ���� ���� ���� ���� ���� ����ORZ�GRVH�DFHW\OVDOLF\OLF�DFLG ��� ���� ���� ���� ���� ���� ���� ���� ����FDOFLXP�FKDQQHO�EORFNHU ���� ���� ���� ���� ���� ���� ���� ���� ����LERSDPLQ ��� ��� ���� ���� ���� ��� ��� ��� ���SURSK\ODFWLF�QLWUDWH ���� ���� ���� ���� ���� ���� ���� ���� ����DQWLOLSDHPLF ��� ��� ��� ��� ��� ��� ���� ���� ����
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&KDQJHV�LQ�GUXJ�WUHDWPHQW�DIWHU�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH7DEOH���VKRZV�WKH�FKDQJLQJ�SDWWHUQV�RI�FDUGLRYDVFXODU�GUXJ�XVH�DIWHU�KRVSLWDOGLVFKDUJH�IRU�KHDUW�IDLOXUH�GXULQJ�WKH�\HDUV������������'XULQJ�WKLV�WLPH��ORRSGLXUHWLFV�UHPDLQHG�WKH�PRVW�IUHTXHQWO\�XVHG�GUXJV�IRU�KHDUW�IDLOXUH������RISDWLHQWV��7KH�XVH�RI�DFH LQKLELWRUV�LQFUHDVHG�IURP�������LQ�SDWLHQWV�LQ�����WR�������LQ�������$QJLRWHQVLQ�LL��DLL��DQWDJRQLVWV�ZHUH�!UVW�SUHVFULEHG�LQ�����DQG�ZHUH�XVHG�E\������RI�SDWLHQWV�LQ�������7KH�XVH�RI�GLJR[LQ�GHFUHDVHG�IURP�����WR�������GXULQJ�WKH�VWXG\�SHULRG��2YHU�WKLV�WLPH��XVH�RI�EHWD�EORFNHUVDOPRVW�WULSOHG�IURP�������WR��������7KH�XVH�RI�RUDO�DQWLFRDJXODQWV�LQFUHDVHGVOLJKWO\�IURP������WR�������ZKLOH�WKH�XVH�RI�ORZ�GRVH�SURSK\ODFWLFDFHW\OVDOLF\OLF�DFLG��DVD� QHDUO\�TXDGUXSOHG�IURP�����WR��������7KH�XVH�RIFDOFLXP�FKDQQHO�EORFNHUV�UHPDLQHG�FRQVWDQW�DW�DERXW������7KH�XVH�RILERSDPLQ��WKH�RQO\�DYDLODEOH�LQRWURSLF�DJHQW�IRU�FKURQLF�XVH�LQ�7KH1HWKHUODQGV��LQFUHDVHG�IURP�����WR�������EHWZHHQ������DQG������DQGVXEVHTXHQWO\�GHFUHDVHG�WR������LQ�������7KH�XVH�RI�SURSK\ODFWLF�QLWUDWHV�PRVWO\�LVRVRUELGHGLQLWUDWH��LQFUHDVHG�IURP�������LQ������WR�������LQ������7KHUH�ZDV�DOVR�D�FOHDU�LQFUHDVH�LQ�WKH�XVH�RI�DQWLOLSDHPLFV�IURP������LQ�����WR�������LQ������



�� &KDSWHU��

)LJXUHV������8VH�RI�PHGLFDWLRQ�LQ�WKH�\HDUV�EHIRUH����������������DQGDIWHU���������ILUVW�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH
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)LJXUHV�������8VH�RI�PHGLFDWLRQ�LQ�WKH�\HDUV�EHIRUH����������������DQGDIWHU���������ILUVW�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH
'UXJ�WUHDWPHQW�EHIRUH�DQG�DIWHU�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH7KHUH�ZDV�DQ�LQFUHDVH�LQ�WKH�XVH�RI�DFH LQKLELWRUV��GLXUHWLFV��GLJR[LQ�DQWLWKURPERWLFV��QLWUDWHV�DQG�FDOFLXP�FKDQQHO�EORFNHUV�DIWHU�KRVSLWDOLVDWLRQ�LQDOO�WKUHH�FRKRUWV�EHWZHHQ������DQG�������)LJXUH��������8VH�RI�EHWD�EORFNHUVGHFUHDVHG�EHWZHHQ������DQG�������ZLWK�D�VOLJKW�LQFUHDVH�WKHUHDIWHU��7KH�XVHRI�DQWLOLSDHPLFV�LQFUHDVHG�RYHU�WLPH��EXW�ZDV�QRW�UHODWHG�WR�WKH�\HDU�RI�WKHKRVSLWDO�DGPLVVLRQ�
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)LJXUH�����/RQJ�WHUP�FRQWLQXDWLRQ�RI�WKHUDS\
&RQWLQXDWLRQ�RI�GUXJ�WUHDWPHQW�VWDUWHG�DIWHU�KRVSLWDOLVDWLRQ�IRUKHDUW�IDLOXUH+LJKHVW�FRQWLQXDWLRQ�UDWHV�ZHUH�REVHUYHG�IRU�DQWLWKURPERWLFV�DQG�GLXUHWLFV�LQWHUPHGLDWH�FRQWLQXDWLRQ�IRU�GLJR[LQ�DQG�DFH LQKLELWRUV�DQG�ORZ�FRQWLQXDWLRQSDWWHUQV�IRU�EHWD�EORFNHUV��DSSUR[LPDWHO\�����GLVFRQWLQXHG�EHWD�EORFNHUV�LQWKH�!UVW�\HDU�DIWHU�KRVSLWDOLVDWLRQ���)LJXUH�����7KH�GH!QLWLRQ�RI�SDWLHQWV�DV��FRQWLQXRXV��XVHUV�ZKHQ�WKHUH�ZDV�DW�OHDVW�RQHSUHVFULSWLRQ�IRU�D�GUXJ�LQ�D�\HDU�PD\�KDYH�OHG�WR�VRPH�RYHUHVWLPDWLRQ�RI�FRQWLQXRXV��XVH�VLQFH�VRPH�SDWLHQWV�GLG�QRW�FROOHFW�HQRXJK�SUHVFULSWLRQV�WRFRYHU�WKH�ZKROH�\HDU��:KHQ�ZH�DSSOLHG�PRUH�VWULFW�GH!QLWLRQV�IRU�FRQWLQXHG
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XVH�DV�DW�OHDVW���DQG���SUHVFULSWLRQV�SHU�\HDU��WKLV�OHG�WR�VOLJKWO\�ORZHUSHUFHQWDJHV��3DWWHUQV��KRZHYHU��UHPDLQHG�WKH�VDPH��GDWD�QRW�VKRZQ��
''LLVVFFXXVVVVLLRRQQ7KHUH�KDYH�EHHQ�FRQVLGHUDEOH�FKDQJHV�LQ�WKH�WUHDWPHQW�RI�KHDUW�IDLOXUHSDWLHQWV�EHWZHHQ������DQG�������FKDQJHV�ZKLFK�DUH�UH"HFWHG�LQ�DQ�LQFUHDVHGQXPEHU�RI�GUXJV�DYDLODEOH�DQG�HYLGHQFH�EDVHG�JXLGHOLQHV�WR�VXSSRUWSK\VLFLDQV�LQ�WKH�XVH�RI�WKHVH�GUXJV�LQ�SUDFWLFH��7KLV�VWXG\�RI�WKH�SDWWHUQV�RISKDUPDFRWKHUSD\�UHYHDOV�WKDW�WKHUH�LV�XQGHU�XVH�RI�GUXJV�DQG�SUHPDWXUHGLVFRQWLQXDWLRQ�RI�SUHVFULELQJ�$OWKRXJK�RXU�UHVXOWV�VKRZHG�D�VOLJKW�LQFUHDVH�LQ�WKH�QXPEHU�RI�KHDUW�IDLOXUHSDWLHQWV�UHFHLYLQJ�DFH LQKLELWRUV�DIWHU�GLVFKDUJH�IRUP�KRVSLWDO��WKHUH�DSSHDUHGWR�EH�D�ODUJH�SURSRUWLRQ�ZKR�GLG�QRW�UHFHLYH�WKHP��7KLV�ZRXOG�VXJJHVW�WKDWDFH LQKLELWRUV�ZHUH�VWLOO�QRW�LQLWLDWHG�LQ�PDQ\�VXEMHFWV�WKDW�PLJKW�EHQH!W�6WULNLQJO\�WKH�XVH�RI�DFH LQKLELWRUV�HYHQ�VKRZHG�D�VPDOO�GHFUHDVH�DW�WKH�HQG�RIWKH�����pV�ZKHQ�WKH�XVH�RI�DLL DQWDJRQLVWV�VKRZHG�D�ULVH��7KLV�FRXOG�LQGLFDWHD�WHQGHQF\�WR�VZLWFK�SDWLHQWV�ZLWK�WURXEOHVRPH�VLGH�H HFWV�IURP�DFHLQKLELWRUV�WR�DLL DQWDJRQLVWV��GHVSLWH�WKH�IDFW�WKDW�WKH�WUHDWPHQW�RI�KHDUWIDLOXUH�SDWLHQWV�ZLWK�DLL DQWDJRQLVW�PRQRWKHUDS\�LV�QRW�HYLGHQFH�EDVHG��2XU!JXUHV�VKRZHG�D�VOLJKWO\�ORZHU�XSWDNH�RI�DFH LQKLELWRUV�WKDQ�RWKHU�KRVSLWDO�EDVHG�VWXGLHV������ 8QOLNH�RXU�VWXG\��WKHVH�SUHYLRXV�VWXGLHV�ZHUH�SHUIRUPHG�LQKRVSLWDOV�ZLWK�VSHFLDO�LQWHUHVW�LQ�KHDUW�IDLOXUH�WUHDWPHQW��$Q�DOWHUQDWLYHH[SODQDWLRQ�PD\�EH�WKDW�D�VPDOO�SURSRUWLRQ�RI�SDWLHQWV�ZKR�ZHUH�SUHVFULEHGDFH LQKLELWRUV�LQ�RXU�VWXG\�GLG�QRW�!OO�WKH�SUHVFULSWLRQV�WKH\�UHFHLYHG�LQ�WKHKRVSLWDO�:H�IRXQG�WKDW�WKH�QXPEHU�RI�SDWLHQWV�WKDW�UHFHLYHG�EHWD�EORFNHUV�DIWHUKRVSLWDO�DGPLVVLRQ�DOPRVW�WULSOHG��EXW�ZDV�VWLOO�ORZ��7KLV�!QGLQJ�LV�LQDFFRUGDQFH�ZLWK�RWKHU�VWXGLHV�DQG�PD\�EH�UHODWHG�WR�WKH�IDFW�WKDW�PDQ\�HOGHUO\SDWLHQWV�ZLWK�KHDUW�IDLOXUH�GR�QRW�WROHUDWH�EHWD�EORFNHUV�RU�WKDW�SK\VLFLDQV�DUHUHOXFWDQW�WR�LQLWLDWH�EHWD�EORFNHUV�EHFDXVH�RI�WKH�SRWHQWLDO�RI�LQLWLDO�ZRUVHQLQJRI�KHDUW�IDLOXUH�V\PSWRPV���



�� &KDSWHU��
'LJR[LQ�KDV�EHHQ�XVHG�DV�D�GUXJ�IRU�PRUH�WKDQ�����\HDUV�DQG�VWLOO�UHPDLQV�DQLPSRUWDQW�GUXJ�LQ�KHDUW�IDLOXUH�WUHDWPHQW��LWV�XVH�GHFUHDVHG�RQO\�VOLJKWO\�RYHURXU�VWXG\�SHULRG�7KH�LQFUHDVH�DQG�GHFUHDVH�RI�WKH�XVH�RI�LERSDPLQ�VKRZQ�LQ�RXU�VWXG\�UH"HFWVWKH�TXLFN�XSWDNH�DQG�IDOO�RI�WKLV�LQRWURSLF�DIWHU�!QGLQJV�RI�REVHUYDWLRQDOVWXGLHV�DQG�WKH�HDUO\�VWRS�RI�WKH�SULPH�LL�WULDO�������7KH�XVH�RI�RUDO�DQWLFRDJXODQWV�KDV�DOZD\V�EHHQ�UHODWLYHO\�KLJK�LQ�7KH1HWKHUODQGV�ZKHUH�WKHUH�LV�D�VRSKLVWLFDWHG�V\VWHP�IRU�PRQLWRULQJLQWHUQDWLRQDO�QRUPDOLVHG�UDWLR��LQU���7KH�LQFUHDVH�LQ�WKH�XVH�RI�DVD LV�VWULNLQJ�VLQFH�WKHUH�DUH�QR�UHFHQW�WULDOV�SURYLQJ�D�PRUWDOLW\�EHQH!W�IRU�WKH�XVH�RI�DVD LQKHDUW�IDLOXUH��2EVHUYDWLRQDO�VWXGLHV��KRZHYHU��GR�VXSSRUW�WKH�XVH�RI�DVD LQKHDUW�IDLOXUH��� 0RUHRYHU�LW�LV�SODXVLEOH�WKDW�WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�KHDUWIDLOXUH�KDYH�FRURQDU\�DUWHU\�GLVHDVH�DQG�WKHUHIRUH�DQRWKHU�LQGLFDWLRQ�IRUWUHDWPHQW�ZLWK�DVD7KHUH�DUH�QR�VWXGLHV�WKDW�KDYH�SURYHQ�D�PRUWDOLW\�EHQH!W�RI�FDOFLXP�FKDQQHOEORFNHUV�LQ�KHDUW�IDLOXUH��$OWKRXJK ORQJ�DFWLQJ�GLK\GURS\ULGLQHV�FDQ�SUREDEO\EH�JLYHQ�VDIHO\�WR�SDWLHQWV�ZLWK�KHDUW�IDLOXUH�ZKR�QHHG�DGGLWLRQDO�WUHDWPHQW�IRUDQJLQD�SHFWRULV�RU�K\SHUWHQVLRQ��������LW�VHHPV�XQOLNHO\�WKDW�����RI�SDWLHQWVQHHG�FDOFLXP�FKDQQHO�EORFNHUV�2XU�VWXG\�VKRZHG�WKDW�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH�KDV�D�PDMRU�LPSDFW�RQSDWLHQWVp�PHGLFDWLRQ��:KHQ�ZH�FRPSDUHG�WKH�XVH�RI�FDUGLRYDVFXODU�GUXJVEHIRUH�DQG�DIWHU�D�SDWLHQWpV�!UVW�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH��D�VWHHSLQFUHDVH�LQ�WKH�XVH�RI�VHYHUDO�GUXJV�ZDV�QRWHG��)LJXUH��������7KH�LQFUHDVH�LQGUXJ�XVH�DIWHU�KRVSLWDOLVDWLRQ�VKRZV�WKH�PDMRU�LQ"XHQFH�RI�FDUGLRORJLVWV�RQGUXJ�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�KHDUW�IDLOXUH�/RRS�GLXUHWLFV�ZHUH�FRQWLQXHG�LQ�PRVW�SDWLHQWV��7KLV�LV�SUREDEO\�UHODWHG�WR�WKHVHYHULW\�RI�KHDUW�IDLOXUH��SDWLHQWV�RIWHQ�QHHG�GLXUHWLFV�WR�GLPLQLVK�V\PSWRPVUHODWHG�WR�"XLG�UHWHQWLRQ�&RQWLQXDWLRQ�RI�WUHDWPHQW�ZLWK�DFH LQKLELWRUV�ZDV�KLJKHU�WKDQ�UHSRUWHG�LQOLWHUDWXUH����EXW�ZH�REVHUYHG�KLJK�GLVFRQWLQXDWLRQ�UDWHV�IRU�EHWD�EORFNHUVHVSHFLDOO\�LQ�WKH�!UVW�\HDU�RI�XVH��7KH�UHDVRQ�IRU�WKLV�PD\�EH�WKH�EHWD�EORFNHUUHODWHG�LQLWLDO�ZRUVHQLQJ�RI�KHDUW�IDLOXUH�V\PSWRPV��� $OWHUQDWLYHO\��VRPHSDWLHQWV�PD\�KDYH�VWRSSHG�XVLQJ�EHWD�EORFNHUV�EHFDXVH�RI�DGYHUVH�GUXJ
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UHDFWLRQV��$V�D�FRQVHTXHQFH��PDQ\�SDWLHQWV�PLJKW�EH�GHQLHG�PD[LPXPPRUELGLW\�DQG�PRUWDOLW\�UHGXFLQJ�WKHUDS\�2XU�VWXG\�ZDV�SHUIRUPHG�LQ�SDWLHQWV�ZLWK�DW�OHDVW�RQH�KRVSLWDOLVDWLRQ�IRUKHDUW�IDLOXUH�DQG��FRQVHTXHQWO\��ZLOO�KDYH�OHG�WR�D�VHOHFWLRQ�RI�SDWLHQWV�ZLWKUHODWLYHO\�VHYHUH�KHDUW�IDLOXUH��7KLV�VWXG\�LV�WKHUHIRUH�QRW�IXOO\�DSSOLFDEOH�WRSDWLHQWV�ZLWK�OHVV�VHYHUH�KHDUW�IDLOXUH�LQ�WKH�FRPPXQLW\�
&RQFOXVLRQ&DUGLRYDVFXODU�SKDUPDFRWKHUDS\�LQ�WKH�����pV�KDV�EHHQ�VWURQJO\�LQ"XHQFHGE\�KRVSLWDOLVDWLRQ�IRU�KHDUW�IDLOXUH��7UHDWPHQWV�XVLQJ�GUXJV�ZLWK�SURYHQ�H HFWRQ�PRUELGLW\�DQG�PRUWDOLW\�KDYH�LQFUHDVHG��EXW�VRPH�GUXJV�VXFK�DV�DFHLQKLELWRUV�DQG�EHWD�EORFNHUV��LQ�SDUWLFXODU��PD\�VWLOO�EH�XQGHU�XVHG��0RUHUHVHDUFK�LQWR�WKH�UHDVRQV�ZK\�SDWLHQWV�DUH�QRW�SUHVFULEHG�WKHVH�GUXJV�RUGLVFRQWLQXH�XVLQJ�WKHP�LV�ZDUUDQWHG�
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,QWHUYHQWLRQ�SURJUDP�DQG�XVXDO�FDUH�JURXS&DUGLRORJLVWV�LQIRUPHG�SDWLHQWV�DERXW�WKH�VWXG\��8SRQ�ZULWWHQ�FRQVHQW�LQYHVWLJDWRUV�ZHUH�QRWL!HG�DQG�UDQGRPO\�DOORFDWHG�SDWLHQWV�WR�RQH�RI�WKH�WZRDUPV��LQWHUYHQWLRQ�RU�XVXDO�FDUH��3DWLHQWpV�SKDUPDF\�DQG�JHQHUDO�SUDFWLWLRQHU�JS��ZHUH�QRWL!HG�RI�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�VWXG\��3KDUPDFLVWV�UHFHLYHGWUDLQLQJ�IRU�WKH�LQWHUYHQWLRQ�WKDW�FRQVLVWHG�RI�D�VWUXFWXUHG�LQWHUYLHZ�RQ�WKHSDWLHQWpV�!UVW�YLVLW�WR�WKH�FRPPXQLW\�SKDUPDF\�DIWHU�LQFOXVLRQ�LQWR�VWXG\��$FRPSXWHULVHG�PHGLFDWLRQ�KLVWRU\�ZDV�XVHG�WR�GLVFXVV�GUXJ�XVH��UHDVRQV�IRUQRQ�FRPSOLDQFH��VXFK�DV�SRVVLEOH�DGYHUVH�GUXJ�UHDFWLRQV�DQG�GL�FXOWLHV�WR
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$GGLWLRQDO�GDWD�FROOHFWLRQ+RVSLWDO�UHFRUGV�ZHUH�VFUHHQHG�LQ�RUGHU�WR�YDOLGDWH�SDWLHQWpV�GLDJQRVLV�DQGHYDOXDWH�UH�KRVSLWDOLVDWLRQV�DQG�GHDWK��'DWD�RQ�GHDWKV��KRVSLWDO�DQG�QXUVLQJKRPH�DGPLVVLRQV�ZHUH�DOVR�FROOHFWHG�IURP�SDWLHQWpV�JS��3KDUPDFLVWV�SURYLGHGGDWD�RQ�SUHVFULSWLRQ�GUXJVp�XVH��,Q�7KH�1HWKHUODQGV��SKDUPDF\�UHFRUGV�DUHYLUWXDOO\�FRPSOHWH�GXH�WR�OR\DOW\�RI�SDWLHQWV�WR�RQH�SKDUPDF\��� $W�WKH�VWDUW�DQGHQG�RI�VWXG\��SDWLHQWV�ZHUH�UHTXLUHG�WR�VXEPLW�TXHVWLRQQDLUHV�RQ�TXDOLW\�RI�OLIH�FRRS�ZRQFD DQG�0LQQHVRWD�/LYLQJ�ZLWK�+HDUW�)DLOXUH�4XHVWLRQQDLUH��PKIT���
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3DWLHQWV�ZKR�VWDUWHG�XVLQJPHPV
 �Q ��� 3DWLHQWV�ZKR�VWDUWHG�XVLQJPHPV 
 �Q ���
3DWLHQWV�ZLWK�PHPV UHWXUQHG��Q ��� 3DWLHQWV�ZLWK�PHPV UHWXUQHG��Q ���

3DWLHQWV�ZLWK�KHDUW�IDLOXUH�KRVSLWDOLVHG�RUYLVLWLQJ�RXW�SDWLHQW�FOLQLF

5DQGRPLVHG�Q ����
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2XWFRPHV7KH�SULPDU\�HQGSRLQW�PHDVXUHG�ZDV�PHGLFDWLRQ�FRPSOLDQFH�RYHU�WKH�SHULRGWKDW�WKH�SDWLHQW�XVHG�WKH�PHPV XSWR�D�PD[LPXP�SHULRG�RI���PRQWKV��1RQ�FRPSOLDQFH�ZDV�H[SUHVVHG�DV�WKH�QXPEHU�RI�GD\V�ZLWKRXW�DQ\�ORRS�GLXUHWLFZKHQ�WKH�SUHVFULSWLRQ�ZDV�DW�OHDVW�RQFH�GDLO\��9DULDELOLW\�LQ�WLPLQJ�RI�WKH�GRVHVGXULQJ�WKH�GD\�ZDV�QRW�FRQVLGHUHG�DV�QRQ�FRPSOLDQFH��3HULRGV�ZLWK�WZR�RUPRUH�FRQVHFXWLYH�GD\V�RI�QRQ�GRVLQJ�ZHUH�UHFRUGHG�VHSDUDWHO\��6HFRQGDU\HQGSRLQWV�IROORZHG�ZHUH�WKH�QXPEHU�RI�UH�KRVSLWDOLVDWLRQV��GHDWK�DQG�TXDOLW\RI�OLIH��ZKLFK�ZHUH�DVVHVVHG�ERWK�ZLWK�D�JHQHULF�LQVWUXPHQW��'DUWPRXWK�FRRS)XQFWLRQDO�$VVHVVPHQW�&KDUWV�ZRQFD��� DQG�D�VSHFL!F�KHDUW�IDLOXUHLQVWUXPHQW��PKIT����
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'DWD�DQDO\VLV5HODWLYH�ULVNV��H[SUHVVHG�DV�UDWH�UDWLRV��ZLWK�����FRQ!GHQFH�LQWHUYDO�ZHUHXVHG�WR�FRPSDUH�WKH�RFFXUUHQFH�RI�PLVVLQJ�GRVDJHV�LQ�WKH�LQWHUYHQWLRQ�JURXSDQG�XVXDO�FDUH�JURXS��,Q�DGGLWLRQ�WKH�FXPXODWHG�LQFLGHQFH�RI�PRUWDOLW\�DQGUHDGPLVVLRQ�ZDV�FRPSDUHG��)LQDOO\�WKH�FKDQJH�LQ�TXDOLW\�RI�OLIH�ZDV�FRPSDUHGXVLQJ�W�WHVW��0XOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�ZDV�SHUIRUPHG�WR�DGMXVW�IRUSRVVLEOH�LQFRPSDUDELOLW\��GHVSLWH�UDQGRPLVDWLRQ��LQ�SURJQRVWLF�IDFWRUVEHWZHHQ�WKH�LQWHUYHQWLRQ�DQG�XVXDO�FDUH�JURXS��$OO�DQDO\VHV�ZHUH�GRQH�RQ�DQLQWHQWLRQ�WR�WUHDW�EDVLV��ZLWK�VSVV �VSVV IRU�:LQGRZV��������VRIWZDUH�
5HVHDUFK�HWKLFV�FRPPLWWHHV�IURP�8QLYHUVLW\�0HGLFDO�&HQWUH��8WUHFKW�DQG�VL[UHJLRQDO�KRVSLWDOV�DSSURYHG�WKH�VWXG\�
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FR�PRUELGLW\P\RFDUGLDO�LQIDUFWLRQ ������� �������K\SHUWHQVLRQ ������� �������DUUK\WKPLDV ������� �������UHQDO�LQVXIILFLHQF\ ������� ������GLDEHWHV ������� �������REVWUXFWLYH�SXOPRQDU\�GLVHDVH ������� �������
ODERUDWRU\FUHDWLQLQH��PPRO�OLWHU� ������ ���r��VRGLXP��PPRO�OLWHU� ���r� ���r�SRWDVVLXP��PPRO�OLWHU� ���r��� ���r���KDHPRJORELQ��PPRO�OLWHU� ���r��� ���r���ERG\�PDVV�LQGH[ ��r� ��r�V\VWROLF�EORRG�SUHVVXUH��PPKJ� ���r�� ���r��GLDVWROLF�EORRG�SUHVVXUH��PPKJ� ��r�� ��r��
FDUGLRYDVFXODU�PHGLFDWLRQ�DW�LQFOXVLRQDFH�LQKLELWRU ������� �������DFHW\OVDOLF\OLF�DFLG�RU�DQWLFRDJXODQW ������� �������DLL�DQWDJRQLVW ������� �������DQWLDUUK\WKPLF ������� �����EHWD�EORFNHU ������� �������FDOFLXP�FKDQQHO�EORFNHU ����� �����DQWLOLSDHPLF ������� �������GLJR[LQ ������� �������RUJDQLF�QLWUDWH ������� �������VSLURQRODFWRQH ������� �������
�$OO�YDOXHV�DUH�QXPEHUV��SHUFHQWDJHV����VG���'DWD�RQ�Q\KD FODVV�ZHUH�PLVVLQJ�LQ����SDWLHQWV�
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UHODWLYH�ULVN
PHDQ�DJH��\HDUV� ���� ����PDOH ������� �������
PHDQ�QR�RI�GD\V�ZLWK�QR�GRVLQJ ��� ���GXUDWLRQ�RI�XVH�PHPV ����� �����
WRWDO�GD\V�RQ�PHPV ����� �����GD\V�ZLWKRXW�GRVLQJ ��������� ��������� ����>�������@t ��FRQVHFXWLYH�GD\V�ZLWKRXW�GRVLQJ �������� �������� ����>�������@
OHVV�WKDQ�����FRPSOLDQFH ����� ������ ����>�������@OHVV�WKDQ�����FRPSOLDQFH ������ ������� ����>�������@
$OO�YDOXHV�DUH�QXPEHUV��SHUFHQWDJHV��
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S ����S ����S ����S ����
$OO�YDOXHV�DUH�QXPEHUV��SHUFHQWDJHV�RU�GD\V�LV�KRVSLWDO���S�YDOXHV�JLYHQ�RQ�QXPEHU�RI�KRVSLWDOLVDWLRQV��S�YDOXHV�RQ�QXPEHU�RI�KRVSLWDO�GD\V�DUHDOVR�!������
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SKDUPDF\�OHG�LQWHUYHQWLRQ XVXDO�FDUH S�YDOXHEDVHOLQH ��PRQWKV FKDQJH� %DVHOLQH ��PRQWKV &KDQJH�Q �� Q �� Q �� Q �� Q �� 1 ��
FRRS�ZRQFDg ����r��� ����r��� ���r��� ����r��� ����r��� ����r��� ����PKITh ����r���� ����r���� ����r���� ����r���� ����r���� ���r���� ����SK\VLFDO�GRPDLQHPRWLRQDO�GRPDLQ ����r������r��� ����r������r��� ����r�������r��� ����r������r��� ����r������r��� ����r��������r��� �������
/RZHU�VFRUHV�RQ�WKH�TXHVWLRQQDLUHV�LQGLFDWH�EHWWHU�TXDOLW\�RI�OLIH��PHDQ�DQG�VWDQGDUGGHYLDWLRQ�RI�VFRUHV�DUH�JLYHQ��&KDQJH�ZDV�RQO\�FDOFXODWHG�IRU�SDWLHQWV�ZLWK�TXHVWLRQQDLUHV�DYDLODEOH�DW�ERWK�EDVHOLQHDQG���PRQWKV�g'DUWPRXWK�FRRS�ZRQFD FKDUWVh0LQQHVRWD�+HDUW�)DLOXUH�4XHVWLRQQDLUH
'LVHDVH�VSHFL!F�TXDOLW\�RI�OLIH�LPSURYHG�LQ�ERWK�WKH�LQWHUYHQWLRQ�DQG�XVXDO�FDUHJURXSV� ,PSURYHPHQW�LQ�WKH�XVXDO�FDUH�JURXS�WHQGHG�WR�EH�KLJKHU��DOWKRXJKWKLV�GL HUHQFH�ZDV�QRW�VWDWLVWLFDOO\�VLJQL!FDQW��*HQHULF�TXDOLW\�RI�OLIH�FRRS�ZRQFD��PHDVXUHV�LPSURYHG�LQ�WKH�XVXDO�FDUH�JURXS�DQG�ZRUVHQHGVOLJKWO\�LQ�WKH�LQWHUYHQWLRQ�JURXS��7DEOH����
''LLVVFFXXVVVVLLRRQQ7KLV�VWXG\�VKRZHG�WKDW�D SKDUPDFLVW�OHG�LQWHUYHQWLRQ�LPSURYHV�PHGLFDWLRQFRPSOLDQFH�IRU�SDWLHQWV�ZLWK�PRGHUDWH�WR�VHYHUH�KHDUW�IDLOXUH��&RPSOLDQFHZDV�IRXQG�WR�EH�XQH[SHFWHGO\�KLJK�LQ�ERWK�WKH�LQWHUYHQWLRQ�DQG�WKH�XVXDO�FDUHJURXSV��PHDQ�!������2WKHU�VWXGLHV�KDYH�VXJJHVWHG�WKDW�QRQ�FRPSOLDQFHRFFXUV�LQ�DSSUR[LPDWHO\�����RI�HOGHUO\�KHDUW�IDLOXUH�SDWLHQWV���� 7KHUH�DUHVHYHUDO�H[SODQDWLRQV�IRU�WKH�H[WUHPHO\�KLJK�RYHUDOO�PHGLFDWLRQ�FRPSOLDQFH�LQRXU�VWXG\��$�ODUJH�SURSRUWLRQ�RI�SDWLHQWV�������DOVR�YLVLWHG�D�VSHFLDOLVHG�KHDUWIDLOXUH�FOLQLF�WR�LPSURYH�FRPSOLDQFH�ZLWK�PHGLFDWLRQ�DQG�GLHW��7KH�LPSDFW�RIWKHVH�YLVLWV�LV�VKRZQ�LQ�WKH�UHODWLYHO\�KLJK�SHUFHQWDJH�RI�SDWLHQWV�UHFHLYLQJ�DFHLQKLELWRUV��EHWD�EORFNHUV�DQG�VSLURQRODFWRQH�DW�EDVHOLQH�
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*HQHUDO�GLVFXVVLRQ��������
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