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)DFWRUV�$VVRFLDWHG�ZLWK� (DUO\�0RUWDOLW\� LQ�+,9�3DWLHQWV�7KDW� 3UHVHQWHG� IRU�
&DUH�LQ�D�7HUWLDU\�+HDOWK�)DFLOLW\�LQ�1RUWKHDVWHUQ�1LJHULD�
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$%675$&7��� � �
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WKDW�SUHVHQWHG�IRU�FDUH�ZLWK�DGYDQFHG�GLVHDVH��LQ�:+2�FOLQLFDO�VWDJHV�,,,�,9���
0HWKRGV��7KLV� VWXG\� DQDO\VHG� WKH� UHFRUGV� RI� SDWLHQWV� DGPLWWHG�ZLWK� DGYDQFHG�+,9�GLVHDVH�� EHWZHHQ�
-DQXDU\������DQG�'HFHPEHU�������,QIRUPDWLRQ�QHHGHG�ZDV�VRXUFHG�IURP�SDWLHQWV·�PHGLFDO�UHFRUGV�DQG�
GHDWK�FHUWLILFDWHV��'XULQJ�WKH�VWXG\�SHULRG������SDWLHQWV�ZHUH�DGPLWWHG��RXW�RI�ZKRP�����VDWLVILHG�WKH�
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YLUDO�ORDG� ���������FRSLHV�PO��&25�����������&,�������²�������DQG�DQDHPLD��KDHPRJORELQ�FRQFHQWUDWLRQ�
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&RQFOXVLRQ�� $QDHPLD� LV� DQ� LQGHSHQGHQW� SUHGLFWRU� RI� HDUO\� PRUWDOLW\� LQ� SDWLHQWV� WKDW� SUHVHQW� ZLWK�
DGYDQFHG�+,9�GLVHDVH�LQ�RXU�HQYLURQPHQW����

.H\ZRUGV��0RUWDOLW\��+,9�$,'6��QRUWKHDVWHUQ�1LJHULD�
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&RGH
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,QWURGXFWLRQ
7KH� PDVVLYH� JOREDO� HIIRUW� WRZDUGV� SURYLGLQJ�
XQLYHUVDO� DFFHVV� WR� KLJKO\� DFWLYH� DQWLUHWURYLUDO�
WKHUDS\� �+$$57�� KDV� UHVXOWHG� LQ� VLJQLILFDQW�
UHGXFWLRQ� RI� +,9�$,'6�UHODWHG� PRUELGLW\� DQG�
PRUWDOLW\� ZRUOGZLGH��� +RZHYHU�� D� !��IROG�
LQFUHDVHG� UDWH� RI� PRUWDOLW\� ZLWKLQ� WKH� ILUVW� ���
PRQWKV�SRVW�$57�LQLWLDWLRQ�KDV�EHHQ�UHSRUWHG�LQ�
ORZ� DQG� PLGGOH�� LQFRPH� FRXQWULHV� �/0,&��
FRPSDUHG� WR� KLJK�LQFRPH� FRXQWULHV� ��� 5HSRUW�
IURP�DGXOWV� DFFHVVLQJ� DQWLUHWURYLUDO�SURJUDPV� LQ�
VXE�6DKDUDQ� $IULFD� LGHQWLILHG� D� PRUWDOLW\�
HVWLPDWH� RI� ������ DW� ��� PRQWKV� SRVW�$57�
LQLWLDWLRQ������7KH�QDWLRQDO�HVWLPDWHG�DQQXDO�GHDWK�
RI� �������� RXW� RI� ���� PLOOLRQ� JOREDO� +,9�$,'6�
UHODWHG�GHDWKV�UHLWHUDWH� WKDW�1LJHULD�FRQWLQXHV� WR�
EHDU�D�ODUJH�SRUWLRQ�RI�JOREDO�+,9�EXUGHQ��� �7KH�
KLJK� +,9�$,'6� DVVRFLDWHG� PRUWDOLW\� KDV� EHHQ�
DWWULEXWHG�WR�ODWH�LQLWLDWLRQ�RI�$57����3DWLHQWV�ZLWK�
DGYDQFHG� GLVHDVH� DUH� DW� LQFUHDVHG� ULVN� RI�
RSSRUWXQLVWLF� LQIHFWLRQV� DQG� LPPXQH�
UHFRQVWLWXWLRQ�LQIODPPDWRU\�V\QGURPH�����5HSRUWV�
IURP� 1LJHULD� LQGLFDWH� WKDW� PRVW� +,9� SDWLHQWV�

��25,*,1$/�$57,&/(
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SUHVHQW� ODWH� IRU� FDUH� RIWHQ� LQ� DGYDQFHG� VWDJH����
7KLV� LV�GHVSLWH�JOREDO�HIIRUW� WR�SURYLGH�XQLYHUVDO�
DFFHVV� IRU�+,9� VHUYLFHV� VXFK� DV�+,9� FRXQVHOOLQJ�
DQG� WHVWLQJ� �+&7��� IUHH� +$$57� DQG�
PDQDJHPHQW�RI�RWKHU�DVVRFLDWHG�FRQGLWLRQV�VXFK�
DV� WXEHUFXORVLV� �7%�� DQG� RWKHU� RSSRUWXQLVWLF�
LQIHFWLRQV�� 'HVSLWH� KLJK� ORVV� RI� OLYHV� GXH� WR�
FRPSOLFDWLRQV� RI� +,9�$,'6�� WKHUH� LV� SDXFLW\� RI�
GDWD� RQ� WKH� SUHGLFWRUV� RI� PRUWDOLW\� LQ� SDWLHQWV�
WKDW� SUHVHQW� ZLWK� DGYDQFHG� GLVHDVH� LQ� 1LJHULD��
7KH�IHZ�DYDLODEOH�VWXGLHV�UHSRUWHG�KHWHURJHQHRXV�
SUHGLFWRUV����0RUH� VWXGLHV� DUH� QHHGHG� RQ�
SUHGLFWRUV�RI�HDUO\�PRUWDOLW\� LQ�RXU�HQYLURQPHQW�
DV� UHSRUWV� REWDLQHG� HOVHZKHUH� PD\� QRW� UHIOHFW�
ZKDW� LV� REWDLQDEOH� LQ� RXU� VHWWLQJ� GXH� WR� RXU�
SHFXOLDU� VRFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV��
1RUWKHDVWHUQ�1LJHULD�LV�WKH�OHDVW�GHYHORSHG�RI�WKH�
VL[� JHR�SROLWLFDO� UHJLRQ� RI� 1LJHULD� ZLWK� KLJK�
LOOLWHUDF\� OHYHO�$JDLQVW� WKLV� EDFNJURXQG�� ZH�
HYDOXDWHG� WKH� SUHGLFWRUV� RI� GHDWK� ZLWKLQ� ���
PRQWKV� SRVW�$57� DPRQJ� FOLHQWV� WKDW� SUHVHQWHG�
ZLWK� DGYDQFHG� GLVHDVH� �LQ�:+2�&OLQLFDO� 6WDJHV�
,,,� RU� ,9��� 5HVXOW� REWDLQHG� ZLOO� DVVLVW� LQ�
IRUPXODWLQJ� SURWRFRO� GLUHFWHG� DW� ODWH� SUHVHQWHUV�
ZLWK�DGYDQFHG�+,9�LQIHFWLRQ��

0HWKRGV�

6WXG\�'HVLJQ�
7KLV� UHWURVSHFWLYH� REVHUYDWLRQDO� VWXG\� DQDO\VHG�
UHFRUGV� RI�+,9� LQIHFWHG� SDWLHQWV� ZLWK� DGYDQFHG�
GLVHDVH��LQ�:+2�&OLQLFDO�6WDJHV�,,,�RU�,9�� ��� WKDW�
SUHVHQWHG� EHWZHHQ� -DQXDU\� ����� WR� 'HFHPEHU�
������'XULQJ�WKH�VWXG\�SHULRG������SDWLHQWV�ZHUH�
DGPLWWHG��RXW�RI�ZKLFK�����VDWLVILHG�WKH�LQFOXVLRQ�
FULWHULD�� 5HFRUGV� FRQVLGHUHG� ZHUH� IURP� SDWLHQWV�
DGPLWWHG� ZLWK� DGYDQFHG� GLVHDVH� WKDW� GLHG� RI�
FOLQLFDO� FRQGLWLRQV�GLUHFWO\� UHODWHG� WR�+,9�$,'6�
FRPSOLFDWLRQV� ZLWKLQ� RQH� \HDU� RI� FRPPHQFLQJ�
$57�� � 2I� WKH� ���� SDWLHQWV�� ���� SDWLHQWV� ZLWK�
FRPSOHWH�GDWD�ZHUH�DQDO\VHG��ZLWK�UHWHQWLRQ�UDWH�
RI��������7KH�SDUWLFLSDQWV�LQFOXGHG����FDVHV�WKDW�
GLHG��PRUWDOLW\�FRKRUW��ZLWKLQ�RQH�\HDU�RI� LQLWLDO�
HYDOXDWLRQ�DQG���� WKDW�ZHUH�DOLYH�DIWHU�RQH�\HDU�
�VXUYLYRU� FRKRUW��� ,QIRUPDWLRQ� QHHGHG� ZDV�
VRXUFHG�IURP�SDWLHQW·V�PHGLFDO�UHFRUGV�DQG�GHDWK�
FHUWLILFDWHV�� � 7KH� WZR� JURXSV� �0RUWDOLW\� YHUVXV�
6XUYLYRU��ZHUH�FRPSDUHG� WR� LGHQWLI\� ULVN� IDFWRUV�
DVVRFLDWHG� ZLWK� GHDWK� DPRQJ� +,9�$,'6�
SUHVHQWLQJ� LQ� ODWH� VWDJHV� RI� +,9� LQIHFWLRQ���
9DULDEOHV� FRPSDUHG� LQFOXGHG� DJH�� JHQGHU��
GXUDWLRQ� EHWZHHQ� LQLWLDO� HYDOXDWLRQ� DQG� WLPH� RI�
GHDWK�� ERG\� PDVV� LQGH[� �%0,��� EDVHOLQH
KDHPRJORELQ�FRQFHQWUDWLRQ��&'��FHOO�FRXQW��+,9�

51$� YLUDO� ORDG�� XUHD� DQG� FUHDWLQLQH� DQG�
PRUELGLW\�� ´0RUELGLW\µ� UHSUHVHQWHG� WKH� QXPEHU�
RI�FRQFXUUHQW�+,9�$,'6�UHODWHG�LOOQHVVHV�SUHVHQW�
DW� WKH� WLPH� RI� GHDWK�� 3ULPDU\� FDXVHV� RI� GHDWK�
ZHUH� FODVVLILHG� DV� ´$,'6�UHODWHG� GHDWKµ� �:+2�
FOLQLFDO� VWDJH� ,9�� RU� ´+,9�DVVRFLDWHG� GHDWKµ�
�:+2�FOLQLFDO�VWDJH�,,,���$�GHDWK�ZDV�FRQVLGHUHG�
´$,'6�UHODWHGµ�ZKHQ�WKH�SULPDU\�FDXVH�RI�GHDWK�
�&2'��ZDV�DQ�$,'6�GHILQLQJ�HYHQW�DV�GHVFULEHG�
LQ�&DWHJRU\���RI�WKH�&'&�GHILQLWLRQ�RI�$,'6�>��@��
RU� :+2� VWDJH� ��� ´+,9�DVVRFLDWHG� GHDWKVµ�
LQFOXGHG� WKRVH� FRQGLWLRQV� WKDW�ZHUH�+,9�UHODWHG�
EXW�QRW�&'&�FDWHJRU\���RU�:+2�VWDJH����
'HDWKV�IURP�RWKHU�GLVHDVH�FRQGLWLRQV�QRW�GLUHFWO\�
OLQNHG� WR� +,9� LQIHFWLRQ� ZHUH� H[FOXGHG�� 2WKHU�
H[FOXVLRQ� FULWHULD� LQFOXGHG� SDWLHQWV� WKDW� ZHUH�
DOUHDG\� RQ� $57� EHIRUH� SUHVHQWDWLRQ� RU� SDWLHQWV�
ZLWK� LQFRPSOHWH� GRFXPHQWDWLRQ� RI�
FOLQLFDOHYDOXDWLRQ� DQG� EDVHOLQH� ODERUDWRU\�
SDUDPHWHUV��

2SHUDWLRQDO�GHILQLWLRQV�
$QDHPLD� GHILQHG� DV� KDHPRJORELQ� FRQFHQWUDWLRQ�
�������J�GO�LQ�ERWK�PDOHV�DQG�IHPDOHV�
$GYDQFHG� +,9� GLVHDVH� LV� GHILQHG� DV� FOLQLFDO�
IHDWXUHV� FRQVLVWHQW� ZLWK�:+2� FOLQLFDO� VWDJHV� ,,,�
�RU�,9��
(DUO\� PRUWDOLW\� LV� GHILQHG� DV� GHDWK� ZLWKLQ� RQH�
\HDU�RI�LQLWLDWLQJ�$57�
$,'6�UHODWHG� GHDWK� LV� GHILQHG� DV� GHDWK� GXH� WR�
$,'6� GHILQLQJ� LOOQHVV� �FRQVLVWHQW� ZLWK� :+2�
FOLQLFDO�VWDJH�,9���
+,9�UHODWHG�GHDWK�LV�GHILQHG�DV�GHDWK�GXH�WR�+,9�
UHODWHG� GHDWKV� �FRQVLVWHQW� ZLWK� :+2� FOLQLFDO�
VWDJH�,,,��ZLWKLQ�RQH�\HDU�RI�LQLWLDWLQJ�$57�
0RUWDOLW\� FRKRUW� DUH�+,9� LQIHFWHG� SDWLHQWV�ZLWK�
DGYDQFHG�+,9�GLVHDVH� WKDW�GLHG�GXH� WR�$,'6�RU�
+,9� UHODWHG� FDXVHV�ZLWKLQ� RQH� \HDU� RI� LQLWLDWLQJ�
$57�
6XUYLYRU� FRKRUW� DUH� +,9� LQIHFWHG� SDWLHQWV� ZLWK�
DGYDQFHG�+,9� GLVHDVH� WKDW�ZHUH� FHQVRUHG� WR� EH�
DOLYH�DIWHU�RQH�\HDU�RQ�LQLWLDWLQJ�$57�

(WKLFDO�FRQVLGHUDWLRQ�
3HUPLVVLRQ� WR� FRQGXFW� WKLV� VWXG\� ZDV� REWDLQHG�
IURP� WKH� HWKLFV� DQG� UHVHDUFK� FRPPLWWHH� RI�
8QLYHUVLW\�RI�0DLGXJXUL�7HDFKLQJ�+RVSLWDO��

'DWD�PDQDJHPHQW�
'DWD� ZDV� HQWHUHG� LQWR� DQ� H[FHO� ZRUNERRN� DQG�
FOHDQHG�� 0LVVLQJ� GDWD� ZHUH� ILOOHG� LQ� ZKHUH�
DYDLODEOH� DQG� GXSOLFDWLRQV� UHPRYHG�� 5HFRUGV�
ZLWK� LQFRPSOHWH� LQIRUPDWLRQ� RQ� WKH� FDXVH� RI�
GHDWKV� ZHUH� H[FOXGHG�� 7KH� GDWD� ZDV� WKHQ�

'HQXH�HW�DO�
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H[SRUWHG� LQWR� 6366� YHUVLRQ� ��� �6366�� &KLFDJR��
,OOLQRLV��86$��DQG�DQDO\VHG��

6WDWLVWLFDO�$QDO\VLV�
6WDWLVWLFDO� FRPSDULVRQV� RI� FDWHJRULFDO� YDULDEOHV�
ZHUH�PDGH�XVLQJ�WKH�FKL�VTXDUHG�WHVW�RU�)LVKHU·V�
H[DFW� WHVW�� ZKHUH� DSSURSULDWH�� &RQWLQXRXV�
YDULDEOHV� ZHUH� DQDO\VHG� XVLQJ� 6WXGHQW� W�
WHVW0DQQ�:KLWQH\� 8� WHVW� ZDV� XVHG� WR� FRPSDUH�
PHGLDQ� ZKHUH� DSSURSULDWH�� 3� YDOXHV� RI� ������
ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW���

5HVXOWV�
&OLQLFDO�FKDUDFWHULVWLFV�
$� WRWDO� RI� ���� FDVHV� ZHUH� HYDOXDWHG� LQ� WKLV�
UHWURVSHFWLYH� REVHUYDWLRQDO� FRKRUW� VWXG\�� 7KH\�
FRQVLVWHG�RI����FDVHV�RI�DGYDQFHG�+,9�$,'6�WKDW�
GLHG�ZLWKLQ�RQH�\HDU�RI�LQLWLDWLQJ�$57��PRUWDOLW\�
FRKRUW�� DQG� ��� WKDW� VXUYLYHG� �VXUYLYRU� FRKRUW���
7KH� SDUWLFLSDQWV� ZHUH� PDWFKHG� ZLWK� UHVSHFW� WR�
:+2�FOLQLFDO�VWDJHV��S� ��������DQG�JHQGHU��S� �
�������� 0DOHV� ZHUH� ROGHU� WKDQ� IHPDOHV� LQ� ERWK�
PRUWDOLW\�FRKRUW��S� ������DQG�VXUYLYRU�FRKRUW��S�
 � ������� 7KH� SURSRUWLRQ� RI� SDUWLFLSDQWV� LQ� ERWK�
JURXSV� ZLWKLQ� WKH� XQGHUZHLJKW� DQG� QRUPDO�
ZHLJKW� ZDV� VLJQLILFDQWO\� KLJKHU� WKDQ� WKRVH� LQ�
RYHUZHLJKW� DQG� REHVH� FDWHJRU\� �S�  � ��������

3DUWLFLSDQWV� WKDW� SUHVHQWHG� ZLWK� �� RU� PRUH�
FRQFXUUHQW�LOOQHVV�ZHUH�PRUH�WKDQ�WKRVH�WKDW�KDG�
QRQH� RU� VLQJOH� FRQFXUUHQW� LOOQHVV�� EXW� IDLOHG� WR�
UHDFK�VWDWLVWLFDO�VLJQLILFDQFH�DV�SUHVHQWHG�LQ�7DEOH�
��� 7KH�GLVWULEXWLRQ� RI�$,'6�'HILQLQJ� LOOQHVV� DQG�
+,9�UHODWHG�GLVHDVHV�LQ�PRUWDOLW\�FRKRUW�LQGLFDWHV�
WKDW� ��� �������� SUHVHQWHG� ZLWK� $,'6� GHILQLQJ�
LOOQHVV�� ���������� SUHVHQWHG� ZLWK� ERWK� $,'6�
GHILQLQJ� LOOQHVV� DQG� +,9� UHODWHG� GLVHDVHV� DQG�
���������� SUHVHQWHG� ZLWK� RQO\� +,9� UHODWHG�
GLVHDVHV�� 2I� WKH� ���VXUYLYDO� FRKRUW� HYDOXDWHG��
QRQH� SUHVHQWHG� ZLWK� RQO\� $,'6� GHILQLQJ�
LOOQHVVHV�� ���������� SUHVHQWHG� ZLWK� ERWK� $,'6�
GHILQLQJ� LOOQHVVHV� DQG�+,9�UHODWHG� GLVHDVHV�� DQG�
���������� SUHVHQWHG� ZLWK� RQO\� +,9� UHODWHG�
GLVHDVHV� DV� SUHVHQWHG� LQ� )LJXUH� ��� 7KH�
GLVWULEXWLRQ� RI� GLVHDVHV� UHVSRQVLEOH� IRU� +,9�
UHODWHG� GHDWKV� DQG� $,'6� UHODWHG� GHDWKV� LV� DV�
GHSLFWHG� LQ� )LJXUH� ��� +,9� DVVRFLDWHG� ZDVWLQJ�
V\QGURPH� ZDV� WKH� FRPPRQHVW� IRUP� RI�
SUHVHQWDWLRQ� LQ� ERWK� GHDWK� FDVHV� DQG� VXUYLYRUV��
3QHXPRF\VWLV� MLURYHFL� �������� +,9�
HQFHSKDORSDWK\� ������� DQG� FXWDQHRXV� .DSRVL�
VDUFRPD� ������� ZHUH� FRPPRQHU� DPRQJ� GHDWK�
FDVHV��&RQYHUVHO\��RHVRSKDJHDO�FDQGLGLDVLV��������
ZDV� FRPPRQHU� DPRQJ� VXUYLYRUV�� � 2I�

WKH� +,9� UHODWHG� LOOQHVVHV�� WXEHUFXORVLV� ���������
PHQLQJRHQFHSKDOLWLV� �������� +,9� DVVRFLDWHG�
QHSKURSDWK\� �+,9$1��� ������� VHYHUH� VHSVLV�
�������FKURQLF�GLDUUKRHD���������DQG�LVFKLRUHFWDO�
DEVFHVV� �������ZHUH� WKH�FRPPRQ�SUHVHQWDWLRQ� LQ�
GHDWK� FDVHV�� &KURQLF� GHUPDWLWLV� ���������
JHQHUDOL]HG� DGHQRSDWK\� ��������� FKURQLF�
GLDUUKRHD� ��������DQG�KHUSHV�]RVWHU� �������ZHUH�
DPRQJVW� WKH� FRPPRQ� SUHVHQWDWLRQ� LQ� VXUYLYRU�
FRKRUW��

/DERUDWRU\�SDUDPHWHUV���
7KH�PRUWDOLW\�DQG�WKH�VXUYLYRU�FRKRUW�KDG�VLPLODU�
&'��7�FHOO�FRXQWV���������������DQG���������������S�
 � ����� UHVSHFWLYHO\�� 7KH� SURSRUWLRQ� RI� FDVHV� LQ�
GHILQHG�&'��7� FHOO� ��� ����� ���� ²� ���� DQG� � �����
ZDV� DOVR� VLPLODU� �S�  � �������� 7KH� KDHPRJORELQ�
FRQFHQWUDWLRQ� RI� VXUYLYRUV� RI� ����� �� ���� ZDV�
VLJQLILFDQWO\�KLJKHU� WKDQ����������� LQ�GHDWK�FDVHV�
�S�  � ������� +RZHYHU�� WKH� GLVWULEXWLRQ� RI� FDVHV�
DFURVV� WKH� GHILQHG� :+2� JUDGLQJ� ZDV�
FRPSDUDEOH� �S�  � ������� 7KH� PHGLDQ� +,9� 51$�
YLUDO� ORDG�� ������� FRSLHV�PO� �,QWHUTXDUWLOH� UDQJH�

>,45@� ���������� LQ� GHDWK� FDVHV� ZDV� KLJKHU� WKDQ�
�������FRSLHV�PO��,45������������UHVSHFWLYHO\��S� �
�������LQ� VXUYLYRUV�� $OO� SDUWLFLSDQWV� KDG�
GHWHFWDEOH�+,9�51$�YLUDO�ORDG�� �����FRSLHV�PO���
7KH�SURSRUWLRQ�RI�GHWHFWDEOH�YLUDO�ORDG�ZLWKLQ�WKH�
VWUDWLILHG� JURXS� ZDV� VLPLODU� �S�  � ������� 7KH�
ODERUDWRU\�SDUDPHWHUV�RI�WKH�VWXGLHG�SDUWLFLSDQWV�
DUH�DV�VKRZQ�LQ�7DEOH����

'HWHUPLQDWLRQ� RI� IDFWRUV� DVVRFLDWHG� ZLWK� HDUO\�
PRUWDOLW\�DV�LQGLFDWHG�LQ�7DEOH���VKRZV�WKDW�PDOH�
JHQGHU� �&UXGH� RGG� UDWLR� >&25@� ������ ����
FRQILGHQFH� LQWHUYDO� >&,@�� ����� ²� ������� +,9� 51$�
YLUDO�ORDG� ���������FRSLHV�PO��&25����������&,��
����� ²� ������ DQG� DQDHPLD� �KDHPRJORELQ�
FRQFHQWUDWLRQ�������J�GO���&25����������&,�������
²��������ZHUH�SUHGLFWRUV�RI�PRUWDOLW\�LQ�XQLYDULDWH�
DQDO\VLV��$IWHU�DGMXVWLQJ�IRU�FRIRXQGLQJ�YDULDEOHV�
�DJH��6H[��&'��FHOO�FRXQW��9LUDO�ORDG�DQG�QXPEHU�
RI� FRPRUELGLWLHV�� RQ� PXOWLYDULDWH� DQDO\VLV��
DQDHPLD��$GMXVWHG�RGGV�UDWLR>$25@����������&,��
�����²��������UHPDLQHG�WKH�RQO\�SUHGLFWRU�RI�GHDWK

)DFWRUV�$VVRFLDWHG�ZLWK�(DUO\�0RUWDOLW\�,Q�+,9�3DWLHQWV



�%RUQR�0HGLFDO�-RXUQDO�� -XO\���'HFHPEHU����� 9RO�����,VVXH�������������������������������������������������������������3DJH�������

7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����,QWHUQDWLRQDO�/LFHQVH

7DEOH����%DVHOLQH�FKDUDFWHULVWLFV�RI�WKH�VWXG\�SRSXODWLRQ�
)DFWRU��
�DW�WKH�WLPH�RI�LQLWLDO�HYDOXDWLRQ��

0RUWDOLW\�FRKRUW�
�Q ����

6XUYLYRU�FRKRUW�
�Q ���� 3�YDOXH�

�$JH�UDQJH��Q����
� ���²���\HDUV� ���������� ���������� ������
� !��\HDUV� ���������� ���������� �
6H[��PHDQ�6'
��UDQJH���\HDUV
� )HPDOHV�� ����������� ����������� �
� 0DOHV� ����������� ����������� �
0RUELGLW\��Q
� 1R�FRQFXUUHQW�LOOQHVV� ��� ��� ������
� ��FRQFXUUHQW�LOOQHVV� ��� ��� �
� ��FRQFXUUHQW�LOOQHVV� ��� ��� �

��FRQFXUUHQW�LOOQHVV� ��� ��� �
%0,��PHDQ�6'�
%0,�FODVVHV��Q

����������� ����������� �

� 2EHVH�� ��� ��� ������
� 2YHUZHLJKW� ��� ��� �
� 1RUPDO�ZHLJKW� ��� ��� �
� 8QGHU�ZHLJKW� ��� ��� �
:+2�&OLQLFDO�VWDJH��Q
� 6WDJH�,,,� ��� ��� ������
� 6WDJH�,9� ��� ��� �

6'�²�6WDQGDUG�GHYLDWLRQ��%0,�²%RG\�PDVV�LQGH[�.J�P���

'HQXH�HW�DO�
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7DEOH����/DERUDWRU\�SDUDPHWHUV�RI�GHDWK�FDVHV�DQG�VXUYLYRUV�
)DFWRU�
��DW�WKH�WLPH�RI�GHDWK��

$,'6�UHODWHG�GHDWK� +,9�DVVRFLDWHG�GHDWK� 3�YDOXH�

0+& ��J�GO�� ���������� ���������� ����
�
:+2�JUDGLQJ��Q� � � �
������,������²������� ��� ��� ������
�����,,������²������ ��� ��� �
����,,,������������ ��� ��� �
����,9�������� ��� ��� �
&'��7�FHOO�FRXQWV��FHOOV��O�� � � �
�����0HDQ���6'� ������������ ������������ ������
��'HILQHG�&'��FODVV��Q� � � �
����!���� ��� ��� ������
��������²����� ��� ��� �
�������� ��� ��� �
+,9�YLUDO�ORDG���FRSLHV�PO��
�����0HGLDQ>,45@�
'HILQHG�YLUDO�ORDG�FODVV��Q�

�����>������@� �����>������@� �����
�

��������� ��� ��� ������
�������²������� ��� ��� �
���������²�������� ��� ��� �
����������²�������� ��� ��� �

�������� ��� ��� �
8UHD��Q� � � �
���1RUPDO� ��� ��� ������
����+LJK� ��� ��� �
&UHDWLQLQH��Q� � � �
����1RUPDO� ��� ��� ������
����+LJK� ��� ��� �

6WDWLVWLFDOO\�VLJQLILFDQW�DW�S������������� �0&+� �0HDQ�+DHPRJORELQ�&RQFHQWUDWLRQ�

)DFWRUV�$VVRFLDWHG�ZLWK�(DUO\�0RUWDOLW\�,Q�+,9�3DWLHQWV
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7DEOH����'HWHUPLQDQWV�RI�HDUO\�PRUWDOLW\�
)DFWRU�� 1� 0RUWDOLW\�

Q�����
&UXGH��
25������&,��

3��
YDOXH�

$GMXVWHG��
25������&,��

3�
YDOXH�

�$JH��\HDUV�� �
����� � ��� ��������� ����������²������� ������ � �
���� � ��� ��������� 5HIHUHQFH�

6H[� �
��)HPDOH� � ��� ��������� 5HIHUHQFH�
��0DOH� � ��� ��������� ����������������� �����
� ����������²������� ������
1R�RI�FRPRUELGLW\� �
���� � ��� ��������� 5HIHUHQFH�
��� � ��� ��������� ����������²������� ������ � �

%0,��
��8QGHUZHLJKW� ��� ��������� ����������²������� ������ ����������²������� ������
��1RUPDO�2YHUZHLJKW� ��� ��������� 5HIHUHQFH�
:+2�&OLQLFDO�6WDJH�
��,,,� � ��� ��������� 5HIHUHQFH�
��,9� � ��� ��������� ����������²������� ������ ����������²������� ������
$QDHPLD�VWDWXV��
��$QDHPLD� ��� ��������� ����������������� �����
� ����������²������� �����
�
��1R�DQDHPLD� ��� ��������� 5HIHUHQFH�
&'��&HOO�FRXQW�
������FHOOV��O� ��� ��������� ����������²������ ������ � �
����FHOOV��O� ��� ��������� 5HIHUHQFH

9LUDO�ORDG��
����������FRSLHV�PO� ��� ��������� 5HIHUHQFH�
���������FRSLHV�PO� ��� ��������� ����������²������� �����
� ����������²������� ������

6WDWLVWLFDOO\�VLJQLILFDQW�DW�S���������$QDHPLD� �KDHPRJORELQ�FRQFHQWUDWLRQ�������J�GO�

)LJXUH����'LVWULEXWLRQ�RI�$,'6�'HILQLQJ�LOOQHVVHV�DQG�+,9�DVVRFLDWHG�GLVHDVHV�

'HQXH�HW�DO�
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'LVFXVVLRQ�
7KH� LQWURGXFWLRQ� RI� KLJKO\� DFWLYH� DQWLUHWURYLUDO�
WKHUDS\� �+$$57�� KDV� VLJQLILFDQWO\� LPSURYHG�
VXUYLYDO� DQG� TXDOLW\� RI� OLIH� IRU� SHUVRQV� OLYLQJ�
ZLWK� LPPXQRGHILFLHQF\� YLUXV� �+,9���
DPHOLRUDWLQJ� WKH� GHYDVWDWLQJ� HIIHFW� RI� IDWDO�
GLVHDVH�WR�PDQDJHDEOH�FKURQLF�FRQGLWLRQ����$ORQJ�
ZLWK� LQFUHDVHG� FKDQFH� RI� VXUYLYDO�� WKH� FDXVHV� RI�
GHDWK� LQ� UHVRXUFH� ULFK� VHWWLQJ� KDV� XQGHUJRQH�
WUDQVLWLRQ� IURP� +,9�$,'6� UHODWHG� WR� QRQ�
+,9�$,'6���� ,Q� GHYHORSHG� QDWLRQV�� WKH�
SUREDELOLW\� RI� VXUYLYDO� LQ� +,9� LQIHFWHG� SDWLHQWV�
ZLWKRXW�RWKHU� ULVN� IDFWRUV� RQ� VXFFHVVIXO�+$$57�
LV� DSSURDFKLQJ� FORVHU� WR� WKDW� LQ� WKH� JHQHUDO�
SRSXODWLRQ�RI� VLPLODU�DJH�������7KH�VKLIW� LQ�FDXVHV�
RI� GHDWK� WRZDUG� QRQ�+,9�$,'6�UHODWHG� LQ�
+$$57� HUD� REVHUYHG� LQ� VWXGLHV� LQ� :HVWHUQ�
FRXQWULHV� KDV� QRW� EHHQ� REVHUYHG� LQ� SUHYLRXV�
VWXGLHV� IURP� GHYHORSLQJ� FRXQWULHV� DV� WKH�
SURSRUWLRQ�RI�+,9�$,'6�UHODWHG�GHDWK�UHPDLQHG�
KLJKHU� WKDQ� QRQ�+,9�$,'6�UHODWHG� GHDWKV������
$V� REVHUYHG� LQ� WKLV� VWXG\�� GHVSLWH� ZLGHVSUHDG�
XVH� RI� +$$57�� WKH� ULVN� RI� +,9�$,'6� UHODWHG�
GHDWK�LV�KLJK�RIWHQ�DW�HDUO\�WLPH�SRLQWV�LQ�SDWLHQWV�
SUHVHQWLQJ� ZLWK� DGYDQFHG� +,9� GLVHDVH�� 2XU�
ILQGLQJ� RI� RYHUZKHOPLQJ� $,'6�UHODWHG� GHDWK�
DPRQJ� SDWLHQWV� SUHVHQWLQJ� ODWH� RIWHQ� LQ� :+2�
FOLQLFDO�VWDJHV�,,,�RU�,9�KDV�EHHQ�FRUURERUDWHG�E\�
VLPLODU� VWXGLHV� FRQGXFWHG� SUHYLRXVO\� LQ� 1LJHULD�

DQG� RWKHU� ORZ� DQG� PLGGOH�LQFRPH� FRXQWULHV�
�/0,&����������

,Q� WKLV� VWXG\��ZH� VRXJKW� WR� LGHQWLI\� VSHFLILF� ULVN�
IDFWRU�V��UHODWHG�WR�GHDWK�LQ�+,9�LQIHFWHG�SDWLHQWV�
WKDW� SUHVHQWHG� ODWH� IRU� FDUH� DPRQJ� SDWLHQWV� LQ�
:+2�FOLQLFDO� VWDJHV� ,,,�RU� ,9��:H�FRPSDUHG� WKH�
FOLQLFDO�DQG�ODERUDWRU\�SDUDPHWHUV�RI�FRKRUWV�WKDW�
GLHG�ZLWKLQ����PRQWKV�RI� LQLWLDWLQJ�+$$57�DQG�
WKRVH� WKDW� VXUYLYHG� ��� PRQWKV� SRVW�+$$57���
0RVW�GHDWKV�RFFXUUHG�ZLWKLQ� ��PRQWKV� RI� LQLWLDO�
HYDOXDWLRQ� DQG� LQLWLDWLRQ� RI� $57�� RXU� ILQGLQJ�
DJUHHV� ZLWK� SUHYLRXV� $IULFDQ� VWXGLHV� WKDW�
HVWLPDWHG��������ULVN�RI�GHDWK�ZLWKLQ����PRQWKV�
RI� LQLWLDWLQJ�+$$57��RIWHQ�ZLWKLQ� WKH� ILUVW� WKUHH�
PRQWKV��0RUWDOLW\�LV�DWWULEXWHG�WR�ODWH�LQLWLDWLRQ�RI�
+$$57� ZKHQ� SDWLHQWV� KDYH� DGYDQFHG� GLVHDVHV�
ZLWK� LQFUHDVHG� ULVN� RI� RSSRUWXQLVWLF� LQIHFWLRQV�
DQG� LPPXQH� UHFRQVWLWXWLRQ� LQIODPPDWRU\�
V\QGURPH��,5,6���

3DWLHQWV�DJHG� ��������\HDUV�ZHUH�DW� ULVN�RI�GHDWK�
LQ� WKLV� UHSRUW�� VLPLODU� WR� D� SUHYLRXV� VWXG\�� >��@�
RXU� REVHUYDWLRQ� LV�� KRZHYHU�� FRQWUDVW� ZLWK�
VWXGLHV� WKDW� LGHQWLILHG� KLJKHU� ULVN� DPRQJ� ROGHU�
+,9� SDWLHQWV� ���� $JLQJ� DQG� +,9� DUH� WKRXJKW� WR�
FDXVH� DGGLWLYH�GHSOHWLRQ� RI� QDwYH�7�FHOOV� DV�ZHOO�
DV� UHSOLFDWLQJ� VHQHVFHQFH� RI� 7�O\PSKRF\WH�� DQG�

)DFWRUV�$VVRFLDWHG�ZLWK�(DUO\�0RUWDOLW\�,Q�+,9�3DWLHQWV
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FRQVHTXHQW� SRRU� WUHDWPHQW� RXWFRPH� LQ� SDWLHQW�
ZLWK� DGYDQFHG� DJH������� +RZHYHU�� WKH� ILQGLQJ� RI�
SUHSRQGHUDQFH�RI�GHDWK�LQ�\RXQJHU�DJH�JURXS�LQ�
WKLV�VWXG\�QHHG�WR�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ�DV�
RXU� ILQGLQJ� PD\� UHIOHFW� WKH� UHSRUWHG� KLJK�
LQFLGHQFH�RI�+,9�LQ�SDWLHQWV�ZLWKLQ�UHSURGXFWLYH�
JURXS�LQ�1LJHULD���

7KH�PHGLDQ�&'��FHOO�FRXQW�LQ�ERWK�PRUWDOLW\�DQG�
VXUYLYRU�FRKRUWV�EH\RQG����PRQWKV�LQ�WKLV�VWXG\�
LQGLFDWHV� ERWK� DUPV� SUHVHQWHG� ZLWK� VHYHUH�
LPPXQRVXSSUHVVLRQ� DQG� WKHUHIRUH� DW� DQ�
LQFUHDVHG� ULVN� RI� RSSRUWXQLVWLF� LQIHFWLRQV� DQG�
,5,6��6WXGLHV�KDYH�YDOLGDWHG�WKH�LPPHQVH�EHQHILW�
RI� LQLWLDWLQJ�+$$57�DW�KLJKHU�&'��FHOO�FRXQW� WR�
UHGXFH� PRUELGLW\� DQG� DYHUW� GHDWK� UDWHV� VHHQ� LQ�
+,9� SDWLHQWV� ZLWK� DGYDQFHG� GLVHDVH�� *LYHQ� WKH�
UHSRUWHG� ODWH� SUHVHQWHUV� LQ�PRVW� /0,&V�� D�PRUH�
UREXVW� DQG� DJJUHVVLYH� WHVWLQJ� DQG� WUHDWLQJ� RI�
+,9�LQIHFWHG� SHUVRQV� LUUHVSHFWLYH� RI� WKHLU� &'��
FHOO� OHYHO� LV� GHVLUDEOH� ���� +,9��� 51$� YLUDO� ORDG�
GLGQ·W�SUHGLFW�PRUWDOLW\�LQ�WKLV�VWXG\��WKLV�PD\�EH�
H[SODLQHG� E\� WKH� IDFW� WKDW� RXU� SDUWLFLSDQWV�ZHUH�
WKRVH� ZLWK� DGYDQFHG� GLVHDVHV� L�H�� ZLWK� DOUHDG\�
KLJK�YLUDO� ORDG��+,9�YLUDHPLD� LV� DVVRFLDWHG�ZLWK�
DGYDQFHG�+,9� GLVHDVH� DQG� LV� DOVR� LPSOLFDWHG� LQ�
DHWLR�SDWKRJHQHVLV� RI� VRPH� $,'6� GHILQLQJ�
LOOQHVVHV� LQ� DGGLWLRQ� WR� GHSOHWLQJ� &'�� FHOOV� DQG�
FDXVLQJ�GLVWRUWLRQ�RI�WKH�DUPV�RI�LPPXQLW\����

'HVSLWH� EHLQJ� DQ� HDVLO\� UHFRJQL]HG� IHDWXUH� DQG�
FRPPRQ� SUHVHQWDWLRQ� RI� +,9� LQIHFWLRQ�� WKH�
SURJQRVWLF�YDOXH�RI�ZHLJKW�ORVV�DV�D�ULVN�IDFWRU�IRU�
PRUWDOLW\� KDV� QRW� EHHQ� YDOLGDWHG� LQ�1LJHULD�� � ,Q�
WKLV� VWXG\�� ERG\�PDVV� LQGH[� �%0,�� DV� D�SRVVLEOH�
VXUURJDWH� RI� QXWULWLRQDO� VWDWXV� GLGQ·W� SUHGLFW�
PRUWDOLW\�� � 2XU� ILQGLQJ� LV� LQ� FRQWUDVW� ZLWK�
SUHYLRXV�UHSRUWV�E\�ZRUNHUV�WKDW�GRFXPHQWHG�WKH�
DVVRFLDWLRQ�EHWZHHQ�ZHLJKW�ORVV�DQG�ULVN�RI�GHDWK�
LQ�GHYHORSLQJ�FRXQWULHV����6HYHUDO�IDFWRUV�VXFK�DV�
SRRU� QXWULWLRQDO� LQWDNH�� PDODEVRUSWLRQ��
PDOLJQDQFLHV��ZDVWLQJ�V\QGURPH��LQFUHDVHG�EDVDO�
PHWDEROLF� UDWH� GXH� WR� +,9� YLUDHPLD� DQG�
RSSRUWXQLVWLF� LQIHFWLRQV� LQFOXGLQJ� WXEHUFXORVLV�
FRXOG�EH�SRVVLEOH�FDXVHV�RI�VLJQLILFDQW�ZHLJKW�ORVV�
LQ�SDWLHQWV�ZLWK�+,9�LQIHFWLRQ��������
$QDHPLD� DV� HYLGHQFHG� E\� ORZ� KDHPRJORELQ�
FRQFHQWUDWLRQ�����J�GO��ZDV�DVVRFLDWHG�ZLWK�ULVN�
RI� GHDWK�� $QDHPLD� LV� D� FRPPRQ� IHDWXUH� LQ�+,9�
LQIHFWHG� SHUVRQV� LQ� GHYHORSLQJ� FRXQWULHV��
FRQVHTXHQFHV� RI� +,9�UHODWHG� DQDHPLD� VXFK� DV�
IDWLJXH�� GHFUHDVH� TXDOLW\� RI� OLIH� DQG� IDWDOLWLHV� LV�
HQRUPRXV� DQG� RI� JUHDW� FRQFHUQ� LQ� UHVRXUFH�
OLPLWHG� VHWWLQJ� VXFK� DV� VXE� �6DKDUDQ� $IULFD�� $V�

REVHUYHG� LQ� WKLV� UHSRUW�� HYLGHQFH� IURP� SUHYLRXV�
UHSRUWV� KDV� VKRZQ� +,9� UHODWHG� DQDHPLD� DV� D�
SUHGLFWRU�RI�PRUELGLW\�DQG�PRUWDOLW\�LUUHVSHFWLYH�
RI� &'�� FHOO� FRXQW� DQG� YLUDO� ORDG���� /RZ�
KDHPRJORELQ� LQ� WKH� VHWWLQJ� RI� +,9� LQIHFWLRQ�
H[FHSW� LI� LW� LV� GXH� WR� DFXWH� ORVV� RU� IURP�
LGHQWLILDEOH� QRQ�+,9�$,'6� UHODWHG� FDXVHV� LV� D�
PDUNHU� RI� SURJUHVVLYH� GLVHDVH� DQG� D� SURPLQHQW�
IHDWXUH� RI� PRVW� RSSRUWXQLVWLF� LQIHFWLRQV�
FRPSOLFDWLQJ� +,9�GLVHDVH� LQFOXGLQJ� 7%�� 6RPH�
VWXGLHV�GHPRQVWUDWHG�D�VL[�IROG� ULVN�RI�PRUWDOLW\�
LQ�SDWLHQWV�ZLWK�VHYHUH�DQDHPLD�������,Q�WKH�VHWWLQJ�
RI� +,9�$,'6�� DQDHPLD� RIWHQ� UHVXOW� GXH� WR�
PLFURQXWULHQWV� GHILFLHQF\�� LPPXQRORJLFDO�
P\HORVXSSUHVVLRQ�� LPSDLUHG� HU\WKURSRLHWLQ�
SURGXFWLRQ�� DQG� EORRG� ORVV� IURP� LQWHVWLQDO�
RSSRUWXQLVWLF�GLVHDVHV��DPRQJ�RWKHU�FDXVHV�������

&RQFOXVLRQ�� $QDHPLD� LV� DQ� LQGHSHQGHQW�
SUHGLFWRU� RI� HDUO\� PRUWDOLW\� LQ� SDWLHQWV� WKDW�
SUHVHQW� ZLWK� DGYDQFHG� +,9� GLVHDVH� LQ� RXU�
HQYLURQPHQW�� 7KH� REVHUYDWLRQ� RI� +,9�$,'6�
UHODWHG� GHDWK� LQ� SDWLHQWV� ZLWK� DGYDQFHG� +,9�
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