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)LUVW� RI� DOO�� ,� ZRXOG� OLNH� WR� WKDQN� WKH� 6KDDUH� =HGHN�0HGLFDO�
&HQWHU�IRU�DOORZLQJ�PH�WR�FRPH�WR�(UHW]�<LVURHO�DQG�SDUWLFLSDWH�LQ�
WKLV� FRQIHUHQFH�DQG��RI�FRXUVH�� WR� WKH�FRPPLWWHH� IRU�VHOHFWLQJ�PH��
-XVW� WR� JLYH� \RX� WKH�DSSURSULDWH�EDFNJURXQG��P\� LQWHUHVWV�DUH�QRW�
SULPDULO\�DV�D�UHWURYLURORJLVW��0\� ODERUDWRU\�UHVHDUFK�LQWHUHVWV�DUH�
UHODWHG�PXFK�PRUH� WR� WKLQJV� WKDW� ,� FDQ� VHH�XQGHU� WKH�PLFURVFRSH�
OLNH�IXQJL�DQG�SURWR]RD�DQG�HVSHFLDOO\�DV�WR�KRZ�WKH\�LQWHUDFW�ZLWK�
KXPDQ� KRVW� GHIHQVH� FHOOV�� +RZHYHU�� RULJLQDOO\� ZKHQ� ,� GHFLGHG� WR�
EHFRPH� DQ� LQIHFWLRXV� GLVHDVH� H[SHUW�� RQH� RI� WKH� UHDVRQV� WKDW� ,�
FKRVH� WKLV� VXEVSHFLDOW\� LV� WKDW� WKLV� LV� RQH� DUHD� LQ�PHGLFLQH� ZKHUH�
\RX�FDQ�GR� VRPHWKLQJ� IRU� WKH�SDWLHQW��<RX�FDQ�FXUH� WKH�SDWLHQW�� ,�
GLGQ·W�ZDQW�WR�GHDO�ZLWK�VRPHWKLQJ�OLNH�RQFRORJ\��KHPDWRORJ\��$QG�
WKHQ�LQ������D�OLWWOH�HYHQW�KDSSHQHG�DQG�P\�OLIH�KDV�QHYHU�EHHQ�WKH�
VDPH�HYHU�VLQFH��%HIRUH�,�JR�DQ\�IXUWKHU��,�QHHG�WR�DSRORJL]H�WR�WKH�
DXGLHQFH� IRU� WKH� IROORZLQJ� UHDVRQ�� )LUVW� RI� DOO�� WKH\� JDYH� PH� ���
PLQXWHV� WR� GLVFXVV� ZKDWHYHU� KDV� KDSSHQHG� WR� $,'6� VLQFH� LWV�
EHJLQQLQJ��DQ� LPSRVVLEOH� WDVN��1XPEHU� WZR��ZKDW�PDNHV�WKLV�WRSLF�
DQG� WKLV� SDUWLFXODU� WDON� YHU\� GLIILFXOW� IRU� PH� LV� WKH� UDQJH� RI� WKH�
DXGLHQFH�� ,Q� WKLV� DXGLHQFH� WKHUH� DUH�� ,·P� VXUH�� H[SHUWV� DW� WKH�
PROHFXODU� OHYHO� DOO� WKH� ZD\� WR� SHRSOH� ZKR� KDYH� UHDOO\� YHU\� OLWWOH�
FRQWDFW�ZLWK�WKLV�YLUXV�HLWKHU�LQ�WKH�WHVW�WXEH�RU�LQ�WKH�SDWLHQW��DQG�
WKHLU�XQGHUVWDQGLQJ�RI�WKLV�GLVHDVH�LV�RQ�WKH�OHYHO�RI�WKH�OD\SHUVRQ��
,� ZLOO� DWWHPSW� WR� PDNH� DW� OHDVW� SDUWV� RI� WKLV� WDON� DYDLODEOH� WR�
HYHU\RQH��7KXV��WKRVH�RI�\RX�ZKR�DUH�PROHFXODU�ELRORJLVWV��FHOOXODU�
ELRORJLVWV�DQG�JUHDW� FOLQLFLDQV��P\�DSRORJLHV� WR�\RX� LI� WKH�PDWHULDO�
WKDW�,·P�SUHVHQWLQJ�LV�DOUHDG\�YHU\�IDPLOLDU�WR�\RX��$QG�WR�WKRVH�RI�
\RX�ZKR� DUH�SHUKDSV�QRW� IDPLOLDU�ZLWK� WKH�PDQ\�DVSHFWV�RI�$,'6�
DQG�VRPH�RI�WKH�PDWHULDO�LV�D�OLWWOH�ELW�EH\RQG�\RX��,�DOVR�DVN�IURP�
\RX�0HFKLODK��
������������
� 3UHVHQWHG� LQ� WKH� �VW� ,QWHUQDWLRQDO� &ROORTXLXP� RQ� 0HGLFLQH�� (WKLFV� DQG� +DODFKD��

-HUXVDOHP��������
7KH� 0HGLFDO� LQIRUPDWLRQ� ZKLFK� 3URI�� -DFRE� )OHLVFKPDQQ� SUHVHQWHG� LQ� WKH�
FROORTXLXP� ZDV� SDUW� RI� WKH� GDWD� QHHGHG� IRU� WKH� KDODFKLF� GHFLVLRQ� RI� 5DEEL� <��
1HXZLUWK�LQ�KLV�UHVSRQVD�DV�IROORZV�LQ�WKLV�ERRN�SS�����������
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:KLOH� VHURORJLFDO� HYLGHQFH� GDWHV� $,'6� EDFN� WR� WKH� ILIWLHV�����
WKH� ILUVW� ILYH� UHFRJQL]HG� FDVHV� ZHUH� UHSRUWHG� E\�8&/$� IDFXOW\�����
$W� WKH� WLPH� ,� ZDV� DQ� LQIHFWLRXV� GLVHDVHV� IHOORZ� DW� 8&/$� DQG�
FRQVXOWHG�RQ�RQH�RI�WKHVH�SDWLHQWV��+H�ZDV�D�SHUIHFWO\�KHDOWK\�PDOH�
PRGHO�FRPPXWLQJ�EHWZHHQ�/RV�$QJHOHV�DQG�3DULV��VHQW�RYHU�WR�XV�
IURP� &HGDUV�6LQDL� +RVSLWDO� ZKHUH� KH� SUHVHQWHG� ZLWK� SDLQ� RQ�
VZDOORZLQJ�� +H� ZDV� IRXQG� WR� KDYH� WKUXVK� LQ� KLV� PRXWK�� DQG� KLV�
EDULXP� VZDOORZ� ORRNHG� OLNH�FDQGLGD�HVRSKDJLWLV��0\�UHYLHZ�RI� WKH�
OLWHUDWXUH�DW� WKH� WLPH� WLHV� WKLV�HYHQW� WR�0DLPRQLGHV�+RVSLWDO��7KH�
GHILQLWLYH� SDSHU� RQ� FDQGLGD� HVRSKDJLWLV� DW� WKDW� WLPH� ZDV� LQ� WKH�
-RXUQDO� RI� *DVWURHQWHURORJ\� LQ� ������ SXEOLVKHG� E\� 'U�� %DUXFK�
.RGVL�HW�DO���IURP�0DLPRQLGHV�0HGLFDO�&HQWHU��7KH�SDSHU�SRLQWHG�
RXW� WZR� LPSRUWDQW� WKLQJV�� &DQGLGD� HVRSKDJLWLV� QHYHU� KDSSHQV� LQ�
KHDOWK\�SHRSOH��QXPEHU�RQH��1XPEHU� WZR�� WR�SURYH� WKH�GLDJQRVLV��
\RX�UHDOO\�KDYH�WR�GR�D�ELRSV\�WR�VKRZ�LQYDGLQJ�K\SKDO�HOHPHQWV�RI�
WKH�IXQJXV��6R�,�PDQDJHG�WR�FRQYLQFH�P\�DWWHQGLQJ�DW�8&/$�WR�GR�
D�ELRSV\�RQ�WKLV�SDWLHQW��$QG�OR�DQG�EHKROG��WKH�ELRSV\�FDPH�EDFN�
VKRZLQJ� QR� LQYDVLYH� IXQJDO� GLVHDVH� EXW� ZLWK� HYLGHQFH� IRU�
F\WRPHJDORYLUXV� �&09�� HVRSKDJLWLV�� 1RZ� ZH� NQHZ� WKDW� &09� LV�
DQRWKHU� SDWKRJHQ� FDXVLQJ� VLJQLILFDQW� LOOQHVV� LQ� LPPXQRFRPSUR��
PLVHG� SDWLHQWV�� $� FRXSOH� RI� ZHHNV� ODWHU� KH� FDPH� EDFN� ZLWK�
LQILOWUDWHV� LQ�KLV� OXQJV��DQG�EHFDXVH�RI�RXU�SUHYLRXV�H[SHULHQFH�ZH�
ZHQW� IRU� D� ELRSV\� HDUO\� DQG� WR� RXU� DVWRQLVKPHQW� LW� FDPH� EDFN�
SRVLWLYH� IRU�SQHXPRF\VWLV�FDULQLL� �3&3���:H�XVHG�WR�VHH�DW�8&/$�
SULRU�WR�$,'6�DERXW���RU���FDVHV�RI�3&3�SHU�\HDU�LQ�RXU�OHXNHPLFV��
EXW� QRW� LQ� DSSDUHQW� QRUPDO� KRVWV�� $W� WKDW� PRPHQW�� ,� VDLG� WR� P\�
DWWHQGLQJ�� ,� GRQ·W� NQRZ� ZKDW·V� JRLQJ� RQ� ZLWK� WKLV� SHUVRQ�� EXW�
VRPHWKLQJ� LV�ZURQJ�ZLWK�KLV� LPPXQH�V\VWHP��:HOO��D� OLWWOH�ELW�RI�D�
KLVWRU\���

7KRXJK� WKH� LQLWLDO� FDVHV� UHSRUWHG� ZHUH� IURP� 8&/$�� ZH� GR�
KDYH� VHURORJLFDO� GDWD� JRLQJ� EDFN� DW� OHDVW� LQWR� WKH� ��·V� LQ� $IULFD��
7KDW� LW� ZDV� QRW� UHFRJQL]HG� LV� QRW� VXUSULVLQJ� VLQFH� WKHUH� DUH�PDQ\�
������������
���3RLW�3���HW�DO��$,'6��$Q�LQWHUEDWLRQDO�SHUVSHFWLYH��6FLHQFH���������������
��� %HUNHPDQ� 5�/��� HW� DO�� (SLGHPLRORJ\� RI� KXPDQ� LPPXQRGHILFLHQF\� YLUXV� LQIHFWLRQ�

DQGDFTXLUHG�LPPXQRGHILFLHQF\�V\QGURPH��$P�-�0HG��������������
��� &HQWHUV� IRU� 'LVHDVH� &RQWURO��3QHXPRF\VWLV� SQHXPRQXD� ²� /RV�$QJHOHV��0�0�:�5���

�����������������
���*RWWOLHE��0��6��� HW� DO��3QHXPRF\VWLV� FDULQLL� SQHXPRQXD�DQG�0XFRVDO� FDQGLGLDVHV� LQ�

SUHYLRXVO\�KHDOWK\�KRPRVH[XDO�PHQ��1��(QJO��0HG�����������������������
��� .REVL� %�� (��� HW� DO�� &DQGLGD� HVRSKDJLWLV�� D� SURVSHFWLYH� VWXG\� RI� ��� FDVHV��

*DVWURHQWHURORJ\����������������
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ZDVWLQJ�GLVHDVHV� RQ� WKDW� FRQWLQHQW��)RU�H[DPSOH�� D�GLVHDVH�NQRZQ�
IRU� PDQ\� \HDUV� DV� ´VOLP� GLVHDVHµ� LQ� $IULFD�� LV� QRZ� NQRZQ� WR� EH�
FDXVHG�E\�+,9��,Q�WKH�8QLWHG�6WDWHV� LW�GLGQ·W� WDNH�XV�PRUH�WKDQ�D�
IHZ� PRQWKV� WR� UHDOL]H� WKDW� ZH� ZHUH� GHDOLQJ� ZLWK� VRPHWKLQJ� YHU\�
QHZ��7DEOH� �� OLVWV� VRPH� RI� WKH� KLVWRULFDO� KLJKOLJKWV� UHODWHG� WR� WKLV�
7DEOH���²�%ULHI�+LVWRU\�RI�+,9�
�������� 5HWURVSHFWLYH�VWXG\�RI�VHUD�SRVLWLYH�IRU�+,9�LQ�$IULFD�
������� $����\HDU�ROG�PDOH�GLHV�LQ�6W��/RXLV��86$��VWXGLHV�RI�KLV��

IUR]HQ�WLVVXHV�ILQG�+,9�
�������� )LUVW�FDVHV�RIILFLDOO\�UHSRUWHG�E\�8&/$�IDFXOW\�
�������� )LUVW������FDVHV�UHSRUWHG�LQ�86�
�������� (WLRORJLF�YLUXV�GLVFRYHUHG��ODWHU�QDPHG�+,9�
�������� )LUVW��������FDVHV�UHSRUWHG�LQ�86�6HURORJLFDO�WHVW�EHFRPHV�DYDLODEOH�
�������� $=7�IRXQG�WR�EH�EHQHILFLDO�
�������� )LUVW���������FDVHV�UHSRUWHG�LQ�86�
�������� )LUVW���������GHDWKV�UHSRUWHG�LQ�86�
� )LUVW���������FDVHV�UHSRUWHG�LQ�86�
�������� /RZ�&'��FHOO�FRXQWV�ZLWKRXW�+,9�UHSRUWHG�
� )LUVW���������FDVHV�UHSRUWHG�LQ�86� �
� )LUVW���������GHDWKV�UHSRUWHG�LQ�86�
GLVHDVH��$PRQJ�WKH�PRUH�P\VWHULRXV�FDVHV�LV�WKH����\HDU�ROG�LQ�6W��
/RXLV�� ZLWKRXW� WUDYHO� RU� ULVN� IDFWRUV�� ZKR� GLHG� LQ� ������ 2QH� FDQ�
DOVR�VHH�WKH�H[SORGLQJ�QDWXUH�RI�WKLV�HSLGHPLF��,W�WRRN�IURP������WR�

����� WR� GLDJQRVH�
WKH� ILUVW� �������
FDVHV�LQ�WKH�86���

2YHU� WKH� QH[W�
IRXU� \HDUV� ZH�
UHDFKHG� ����������
,W� WRRN� RQO\� WZR�
\HDUV� WR� GRXEOH�
WKLV� QXPEHU���
7DEOH� �� VKRZV� WKH�
FXUUHQW� HVWLPDWHV�

������������
���&DVWUR�.��*��� HW� DO��7KH�$FTXLUHG� LPPXQRGHILFLHQF\� V\QGURPH��(SLGHPLRORJ\� DQG�

ULVN�IDFWRUV�IRU�WUDQVPLVVLRQ��0HGLFDO�&OLQLFV�RI�1RUWK�$PULFD���������������
��� &DVWUR� .��*��� HW� DO�� 7KH� DFTXLUHG� LPPXQRGHILFLHQF\� V\QGURPH�� (SLGHPLRORJ\� DQG�

ULVN�IDFWRUV�IRU�WUDQVPLVVLRQ��0HGLFDO�&OLQLFV�RI�1RUWK�$PHULFD��������������
��� )LUVW� �������� FDVHV� RI� DFTXLUHG� LPPXQRGHILFLHQF\� V\QGURPH� ²� 8QLWHG� 6WDWHV��

0�0�:�5���������������

7DEOH���²�(VWLPDWHG�QXPEHU�RI�+,9�FDVHV�E\�
UHJLRQ�DV�RI�PLG�±�������
:HVWHUQ�(XURSH�
(DVWHUQ�(XURSH�DQG�&HQWUDO�$VLD�
(DVW�$VLD�DQG�3DFLILF�
6RXWK�DQG�6RXWKHDVW�$VLD�
$XVWUDOLD�
1RUWK�$IULFD�DQG�0LGGOH�(DVW�
6XE�6DKDUDQ�$IULFD�
1RUWK�$PHULFD�
/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ�

��������
�������

>�������
>����������
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>�������
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RI� +,9� LQIHFWLRQV� ZRUOGZLGH� DV� RI� PLG� ������� ,W� LV� FOHDUO\� D�
ZRUOGZLGH� HSLGHPLF� ZLWK� VXE�6DKDUDQ� $IULFD� EHLQJ� WKH� PRVW�
GHYDVWDWHG�DUHD��,�XQGHUVWDQG�WKHUH�DUH�DERXW�����FDVHV�VR�IDU�KHUH�

LQ�,VUDHO��
$� GHFDGH� RI� H[SHU��

LHQFH�ZLWK� WKLV�GLVHDVH�KDV�
HVWDEOLVKHG� WKH� PRGHV� RI�
WUDQVPLVVLRQ� RI� +,9� DQG�
WKHVH� DUH� OLVWHG� LQ� 7DEOH�
����� )RU� DGXOWV� WKH� WZR�
PDLQ�URXWHV�DUH�SDUHQWHUDO�
DQG� VH[XDO� SRLQWLQJ� RXW�
WKH� LPSRUWDQFH� RI� KXPDQ�
EHKDYLRU� LQ� WKH� VSUHDG� RI�
WKLV� GLVHDVH�� (YHQ� SHU��
LQDWDO� VSUHDG� LV� WLHG� WR�
EHKDYLRU� DV� WKH� JUHDW�
PDMRULW\� RI� FKLOGUHQ�

LQIHFWHG� DUH� ERUQ� WR� +,9� LQIHFWHG� PRWKHUV� ZKR� DUH� GUXJ� XVHUV��
&DVXDO� DQG� HYHQ� FORVH� SHUVRQDO� �EXW� QRW� VH[XDO�� FRQWDFWV� VXFK� DV�
H[LVWV� LQ� WKH� KRXVHKROG�� ZRUNSODFH� RU� VFKRRO�� DUH� QRW� D� ULVN� IRU�
WUDQVPLVVLRQ�� ,QVHFWV� KDYH� EHHQ� LQYHVWLJDWHG� DV� SRWHQWLDO� YHFWRUV�
DQG�WR�WKLV�GDWH�WKHUH�LV�QR�HYLGHQFH�WKDW�WKH\�DUH����%UHDVW�IHHGLQJ�
GXULQJ� WKH�SRVW�SDUWXP�SHULRG� FDQ� WUDQVPLW�+,9��� LQGLFDWLQJ� WKDW�
RUDO� RU� JDVWURLQWHVWLQDO� PXFRVD� PD\� EH� D� SRUWDO� RI� HQWU\� IRU� WKH�
YLUXV�� 7KLV� KDV� KDODFKLF� LPSOLFDWLRQV� IRU� D�0RKHO� ZKR� KDV� WR� GR�
PHW]LW]D�� $� YDULHW\� RI� XQXVXDO� WUDQVPLVVLRQV� KDYH� EHHQ� UHSRUWHG��
6RPH��OLNH�RUJDQ�WUDQVSODQWDWLRQ���DQG�DUWLILFLDO�LQVHPLQDWLRQ���DUH�
������������
��� &HQWHUV� IRU� 'LVHDVH� &RQWURO�� 7KH� VHFRQG� �������� FDVHV� RI� DFTXLUHG� LPPXQR��

GHILFLHQF\�V\QGURPH�²�8QLWHG�6WDWHV��-XQH������²�'HFHPEHU�������0�0�:�5��������
�����

����0HUVRQ�0��+���6ORZLQJ�WKH�VSUHDG�RI�+,9��$JHQGD�IRU�WKH�����·V��6FLHQFH����������
����-DIIH�+��:���HW�DO��$FTXLVLWLRQ�DQG�WUDQVPLVVLRQ�RI�+,9��,QIHFWLRXV�'LVHDVH�&OLQLFV�

RI�1RUWK�$PHULFD��������������
����:HEE�3��$���HW�DO��3RWHQWLDO�IRU�LQVHFW�WUDQVPLVVLRQ�RI�+,9��H[SHULPHQWDO�H[SRVXUH�

RI�&LPH[� KHPLSWHUXV� DQG�7R[RUK\QFKLWHV� DPERLQHQVLV� WR� KXPDQ� LPPXQRGHILFLHQF\�
YLUXV��-�LQIHFW�'LV���������������

���� 2[WRE\�0�� -��� +XPDQ� LPPXQRGHILFLHQF\� YLUXV� DQG� RWKHU� YLUXVHV� LQ� KXPDQ�PLON��
3ODFLQJ�WKH�LVVXH�LQ�EURDGHU�SHUVSHFWLYH��3HGLDWU�,QIHFW�'LV�-�������������

����&HQWHUV�IRU�'LVHDVH�&RQWURO��+XPDQ�LPPXQRGHILFLHQF\�YLUXV�LQIHFWLRQ�WUDQVPLWWHG�
IURP� DQ� RUJDQ� GRQRU� VFUHHQHG� IRU� +,9� DQWLERG\� ²� 1RUWK� &DUROLQD�� 0�0�:�5��
�������������

7DEOH���²�7UDQVPLVVLRQ�RI�+,9�
3DUHQWHUDO�

7UDQVIXVLRQ�RI�EORRG�DQG�LWV�SURGXFWV�
1HHGOH�VKDULQJ�E\�GUXJ�XVHUV�
1HHGOH�VWLFN��ZRXQG�DQG�PXFRXV��
PHPEUDQH�H[SRVXUH�LQ�KHDOWKFDUH�

6H[XDO�
0DOH�WR�PDOH�
0DOH�WR�IHPDOH�
)HPDOH�WR�PDOH�

3HULQDWDO�
,QWUDXWHULQH��
3HULSDUWXP�
3RVW�SDUWXP��EUHDVW�IHHGLQJ��

�
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SUHGLFWDEOH�� 7UDQVPLVVLRQ� YLD� RUDO� VH[� KDV� RFFXUUHG��� DJDLQ�
SRLQWLQJ� WR� WKH� RUDO� PXFRVD� DV� D� SRUWDO� RI� LQIHFWLRQ�� )HPDOH� WR�
IHPDOH� WUDQVPLVVLRQ� KDV� EHHQ� UHSRUWHG� EXW� LV� UDUH���� ,QIHFWLRQ�
WKURXJK� D� ELWH� LV� QRW� VXUSULVLQJ� DV� H[FKDQJH� RI� EORRG� LV� OLNHO\� WR�
RFFXU���� 2QH� UHSRUW� RI� D� ZLIH� EHFRPLQJ� LQIHFWHG� DIWHU� NLVVLQJ� DQ�
LPSRWHQW�+,9�SRVLWLYH�KXVEDQG���WXUQHG�RXW�WR�EH�LQFRUUHFW����7KH�
ZHOO� NQRZQ� FDVH� RI� DQ� +,9� SRVLWLYH� GHQWLVW� LQ� )ORULGD� LQIHFWLQJ�
VHYHUDO�RI�KLV�SDWLHQWV�QHHGV�D�FRPPHQW����7KH�&'&�KDV�WUDFHG�KLV�
SDWLHQW·V�LVRODWHV�WR�KLP�XVLQJ�'1$�VHTXHQFLQJ�DQDO\VLV��$VVXPLQJ�
WKDW� WKLV� LV� FRUUHFW�� ZH� QHHG� WR� FRQVLGHU� WKDW� QHLWKHU� EHIRUH� QRU�
VLQFH�KDV� WKHUH�EHHQ�D� FDVH�RI�D�GHQWLVW� LQIHFWLQJ�D�SDWLHQW��:KHQ�
DQ�H[WUHPHO\�UDUH�HYHQW�RFFXUV�ZLWK�WKH�VDPH�VRXUFH�VHYHUDO�WLPHV�
FOHDUO\� VRPHWKLQJ� XQXVXDO� KDG� WR� KDSSHQ��:H� GR� QRW� NQRZ� ZKDW�
WKLV�ZDV�� 7KHUH� LV� RQH� JURXS� UHIHUUHG� WR� E\� WKH�&'&�DV� KDYLQJ�QR�
LGHQWLILDEOH� ULVN� �1,5����� 7KRVH� RI� XV� GHDOLQJ�ZLWK� WKLV� GLVHDVH� DUH�
DZDUH�RI�WKH�GLIILFXOW\�LQ�REWDLQLQJ�DFFXUDWH�KLVWRULHV�RI�ULVN�IDFWRUV��
EXW�WKH�PRVW�SX]]OLQJ�DPRQJ�WKLV�JURXS�DUH�WKH�SHGLDWULF�FDVHV���

7KH� GLVWULEXWLRQ� RI� ULVN� IDFWRUV� YDULHV� JHRJUDSKLFDOO\��� ,Q� WKH�
86� DQG� (XURSH� LW� LV� VWLOO� SUHGRPLQDQWO\� KRPRVH[XDO� DFWLYLW\� DQG�
LQWUDYHQRXV�GUXJ�XVH�� ,Q� WKH�86�WKRXJK�WKH� IDVWHVW�JURZLQJ�JURXS�
PD\� EH� WKH� KHWHURVH[XDOV�� HVSHFLDOO\� WHHQDJHUV�� ,Q� $IULFD� LW� LV�
SUHGRPLQDQWO\� D� KHWHURVH[XDO� GLVHDVH�� 7KLV� PD\� EH� SDUWO\� GXH� WR�
DVVRFLDWHG�VH[XDOO\�WUDQVPLWWHG�GLVHDVHV�ZKLFK�FDXVH�EUHDNGRZQ�RI�
WKH� PXFRVD� HQKDQFLQJ� YLUDO� WUDQVPLVVLRQ���� 2WKHU� IDFWRUV� SRVW��
XODWHG� KDYH� EHHQ� FHUYLFDO� HFWRSLD� DQG� LQWHUFRXUVH� GXULQJ� PHQ��
VWUXDWLRQ�� 5LVNV� DVVRFLDWHG� ZLWK� VSHFLILF� DFWLYLWLHV� DUH� QRW� HDV\� WR�
TXDQWLI\�� 7DEOH� �� OLVWV� WKH� 86$� DQG� (XURSHDQ� H[SHULHQFH�������
5HFHQWO\� WKHUH�KDV� EHHQ� D� WHQGHQF\� LQ� WKH� OD\�SUHVV� WR�SOD\�GRZQ�
������������
���� 6WHZDUW� *�� -��� HW� DO�� 7UDQVPLVVLRQ� RI� KXPDQ� 7�FHOO� O\PSKRWURSLF� YLUXV� W\SH� ,,,�

�+7/9�,,,��E\�DUWLILFLDO�LQVHPLQDWLRQ�E\�GRQRU��/DQFHW�������������
����0D\HU�.�+��� HW� DO��+XPDQ� LPPXQRGHILFLHQF\� YLUXV�DQG�RUDO� LQWHUFRXUVH�� �/HWWHU���

$QQ�,QWHUQ�0HG���������������
���� 0DUPRU� 0�� HW� DO�� 3RVVLEOH� IHPDOH�WR�IHPDOH� WUDQVPLVVLRQ� RI� KXPDQ� LPPXQR��

GHILFLHQF\�YLUXV���/HWWHU���$QQ�,QWHUQ�0HG���������������
���� :DKQ� 9�� HW� DO�� +RUL]RQWDO� WUDQVPLVVLRQ� RI� +,9� LQIHFWLRQ� EHWZHHQ� WZR� VLEOLQJV��

/DQFHW�������������
���� 6DODKXGGLQ� 6�� =��� HW� DO�� +7/9�,,,� V\PSWRP�IUHH� VHURQHJDWLYH� SHUVRQV�� /DQFHW�

�������������
���� *URRSPDQ� -�� (��� 3HUVRQDO� FRPPXQLFDWLRQ� &HQWHUV� IRU� GLVHDVH� FRQWURO�� 8SGDWH��

WUDQVPLVVLRQ� RI� +,9� LQIHFWLRQ� E\� LQYDVLYH� GHQWDO� SURFHGXUHV� ²� )ORULGD��0�0�:�5�
�������������

���� 5XELQ� 5�� +��� $FTXLUHG� LPPXQRGHILFLHQF\� V\QGURPH�� LQ� 6FLHQWLILF� $PHULFDQ�
0HGLFLQH��VHFW����FKDSWHU�;,�������
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WKH�ULVN�RI�IHPDOH�WR�PDOH�WUDQVPLVVLRQ��:KLOH�LW�LV�FOHDUO\�OHVV�WKDQ�
PDOH� WR� IHPDOH�� QRQHWKHOHVV� LW� LV� UHDO�� %ORRG�� ZKHQ� SURSHUO\� SUR��
FHVVHG�LV�TXLWH�VDIH��WKRXJK�WKH�ULVN�LV�QRW�\HW�]HUR���

7DEOH���²�7UDQVPLVVLRQ�5LVNV��86$�	�(XURSH��
0DOH�WR�IHPDOH�� ���������
)HPDOH�WR�PDOH�� ��������
3HULQDWDO�� ���������
+HDOWKFDUH�ZRUNHU�QHHGOH�H[SRVXUH�� ������SHU������HSLVRGHV�
7UDQVIXVLRQ�� ��LQ������������������RU�OHVV�
7DEOH� �� VXPPDUL]HV� WKH� $IULFDQ� H[SHULHQFH���� +,9��� LV� VHHQ�

SULPDULO\� LQ� $IULFD� DQG� LQ� WKRVH� ZKR� KDYH� WUDYHOHG� WKHUH�� 7KH�
EORRG� VXSSO\� LV� VWLOO�
VHULRXVO\� WDLQWHG� RQ�
WKDW�FRQWLQHQW��2QH�IDFW�
ZKLFK� PLJKW� EH� LQWHU��
HVWLQJ� WR� WKLV� DXGLHQFH�
LV� WKDW� FLUFXPFLVLRQ�
VHHPV� WR� GHFUHDVH� WKH�
UDWH�RI�WUDQVPLVVLRQ�EXW�E\�QR�PHDQV�LV�LW������SURWHFWLYH�����

7DEOH� �� OLVWV� WKH� ERGLO\�
IOXLGV� IURP� ZKLFK� +,9� KDV�
EHHQ� LVRODWHG�� 7KH� YLUXV�
PLJKW� EH� IUHH� LQ� IOXLG� RU�
ZLWKLQ� O\PSKRF\WHV�� ([SHU��
LHQFH� KDV� VKRZQ�XV� WKDW� WKH�
PHUH� SUHVHQFH� RI� WKH� YLUXV�
LQ�D�IOXLG�GRHV�QRW�PDNH�LW�D�
YHKLFOH�IRU�WUDQVPLVVLRQ��)RU�
H[DPSOH��DV�ZH�KDYH�DOUHDG\�
PHQWLRQHG�URXWLQH�NLVVLQJ�LV�
QRW�D�ULVN�EXW�WKH�&'&�GRHV�
UHFRPPHQG� DJDLQVW� NLVVLQJ�
ZLWK� KLJK� QHJDWLYH� SUHVVXUH�
LQ� WKH� RUDO� FDYLW\� ZKLFK�

������������
���� 2·EULHQ� 7�� 5��� HW� DO�� $FTXLVLWLRQ� DQG� WUDQVPLVVLRQ� RI� +,9�� LQ� 7KH� PHGLFDO�

PDQDJHPHQW� RI� $,'6�� �UG� HG�� 6DQGH� 0�� $�� DQG� YREHUGLQJ� 3�� $�� HGV�� :�� %��
6DXQGHUV�&R��S�������������

����&DPHURQ�'��:���HW�DO��)HPDOH�WR�IHPDOH�WUDQVPLVVLRQ�RI�KXPDQ�LPPXQRGHILFLHQF\�
YLUXV�W\SH����5LVN�IDFWRUV�IRU�VURFRQYHUVLRQ�LQ�PHQ��/DQFHW�������������

7DEOH���²�,VRODWLRQ�RI�+,9�IURP��
ERG\�IOXLGV�DQG�FHOOV�

3ODVPD�
3HULSKHUDO�PRQRQXFOHDU�FHOOV�
%URQFKLDO�IOXLG�
7HDUV�
(DU�VHFUHWLRQV�
6DOLYD�
8ULQH�
9DJLQDO�DQG�FHUYLFDO�VHFUHWLRQV�
6HPHQ�
0LON�
&HUHEURVSLQDO�IOXLG�
�

7DEOH���²�$,'6�LQ�$IULFD�
+,9���DQG�+,9���
+HWHURVH[XDO�WUDQVPLVVLRQ������RI�WRWDO��
3HULQDWDO�WUDQVPLVVLRQ������RI�WRWDO���
%ORRG�WUDQVIXVLRQ������RI�WRWDO��
�
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PLJKW�OHDG�WR�EOHHGLQJ����
7KH� LQFXEDWLRQ� SHULRG� IRU� WKH� GHYHORSPHQW� RI� $,'6� YDULHV�

ZLWK�DJH����&KLOGUHQ� LQIHFWHG�E\� WUDQVIXVLRQ�EHIRUH� WKH�DJH�RI� ILYH�
KDYH� DQ� LQFXEDWLRQ� SHULRG� RI� OHVV� WKDQ� WZR� \HDUV��$GXOWV� KDYH� DQ�
LQFXEDWLRQ� SHULRG� IURP� HLJKW� WR� WHQ� \HDUV�� :KHQ� ORRNLQJ� DW� WKH�
GLVWULEXWLRQ�RI�GLVHDVH�E\�DJH��RQH�VHHV�WKH�WUXO\�GHYDVWDWLQJ�DVSHFW�
RI�WKLV�GLVHDVH�DV�LW�SULPDULO\�KLWV�\RXQJ�DGXOWV��5HFHQWO\��WKH�SUHVV�
KDV� IRFXVHG� RQ� ORQJ� WHUP� LQIHFWHG� LQGLYLGXDOV� ZKR� KDYH� QRW�
GHYHORSHG�$,'6��7KH�DFWXDO�GDWD�LV�DV�IROORZV��VR�IDU�DERXW�����RI�
LQIHFWHG� LQGLYLGXDOV� KDYH� GHYHORSHG� $,'6��� )XUWKHUPRUH��
PDWKHPDWLFDO�PRGHOV�DUH�SUHGLFWLQJ� WKDW�FORVH� WR������HYHQWXDOO\�
ZLOO����7KXV� ORQJ�WHUP� VXUYLYRUV�� DQG�QRZ�VRPH�RI� WKHP�DUH�JRLQJ�
EH\RQG� ��� \HDUV�� SUREDEO\� UHSUHVHQW� MXVW� WKH� HGJH� RI� WKH� EHOO��
VKDSHG�FXUYH��&OHDUO\�WKLV�UHWURYLUXV�GRHV�QRW�EHKDYH�OLNH�+7/9���
ZKHUH�RQO\�SHUKDSV�����RI�WKH�SHRSOH�ZKR�DUH�LQIHFWHG�ZLOO�FRPH�
GRZQ�ZLWK�OHXNHPLD�RU�WKH�RWKHU�PDQLIHVWDWLRQV�RI�WKDW�YLUXV����

1RZ� DERXW� WKH� YLUXV� LWVHOI�� :H� SUREDEO\� KDYH� DFFXPXODWHG�
PRUH� LQIRUPDWLRQ� DERXW� +,9� WKDQ� DQ\� RWKHU� KXPDQ� YLUDO�
SDWKRJHQ��,�ZLOO�KLJKOLJKW�RQO\�WKH�PDLQ�IHDWXUHV����6LPLODU�WR�RWKHU�
UHWURYLUXVHV�LW�KDV�ZLWKLQ�D�KRVW�GHULYHG�OLSLG�ELOD\HU��FRUH�SURWHLQV�
VXUURXQGLQJ� WKH� JHQRPLF� 51$�� 3URWUXGLQJ� WKURXJK� WKH� OLSLG�
ELOD\HU�DUH�URG�DQG�VSKHUH�VKDSHG�HQYHORSH�SURWHLQV��:RUNLQJ�RXU�
ZD\� IURP� WKH� FRUH� WR� WKH� VXUIDFH�ZH� ILUVW� HQFRXQWHU� WZR� LGHQWLFDO�
JHQRPLF� 51$V� PDNLQJ� WKLV� YLUXV� GLSORLG�� :LWK� WKHP� DUH� WZR�
HQ]\PHV�QHFHVVDU\� IRU� UHSOLFDWLRQ�DQG� LQWHJUDWLRQ��QDPHO\� UHYHUVH�
WUDQVFULSWDVH� �57�� DQG� LQWHJUDVH�� 6XUURXQGLQJ� WKHP� LV� WKH� FRUH�
SURWHLQ� RI� ZKLFK� S��� LV� WKH�PDMRU� FRPSRQHQW� DQG� MXVW� LQVLGH� WKH�
OLSLG� ELOD\HU� LV� WKH�PDWUL[� FRQWDLQLQJ� S���� 3URWUXGLQJ� WKURXJK� WKH�
ELOD\HU� DUH� JO\FRSURWHLQV� JS���� DQG� JS����$W� WKH� JHQRPLF� OHYHO� LW�
KDV�WKH�VWDQGDUG�UHWURYLUDO�VWUXFWXUDO�JHQHV��JDJ�ZKLFK�HQFRGHV�WKH�
SURWHLQV� WKDW� IRUP� WKH� YLULRQ� FRUH�� SRO� ZKLFK� HQFRGHV� IRU� UHYHUVH�
WUDQVFULSWDVH� LQWHJUDVH� DQG� SURWHDVH�� HQY� ZKLFK� HQFRGHV� WKH�
HQYHORSH�JO\FRSURWHLQV��,Q�DGGLWLRQ�LW�KDV�VHYHUDO�RYHUODSSLQJ�RSHQ�
������������
����:RIV\�&��%��� 3UHYHQWLRQ� RI�+,9� WUDQVPLVVLRQ�� ,QIHFWLRXV� GLVHDVH� FOLQLFV� RI�1RUWK�

$PHULFD��������������
���� /LIVRQ� $�� 5��� HW� DO�� 3URJUHVVLRQ� DQG� FOLQLFDO� RXWFRPH� RI� LQIHFWLRQ� GXH� WR� KXPDQ�

LPPXQRGHILFLHQF\�YLUXV��&OLQ�,QIHFW�'LV��������������
���� 5RVHQEODWW� -�� '��� HW� DO�� ,QIHFWLRQ� ZLWK�+7/9�,� DQG�+7/9�,,�� HYROYLQJ� FRQFHSWV��

6HPLQ�+HPDWRO��������������
���� )HLQEHUJ� 0�� %��� 6ORZ� YLUXV� LQIHFWLRQV� DQG� UHWURYLUXV� LQIHFWLRQV�� LQ� 6FLHQWLILF�

$PHULFDQ�0HGLFLQH��VHFW���&KDSWHU�;;;,,�������
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UHDGLQJ� IUDPHV� FRQWDLQLQJ� VHYHUDO� UHJXODWRU\� DQG�DFFHVVRU\�JHQHV��
7KHVH� LQFOXGH� WDW�� UHY��QHI�� YLI�� YSU��DQG�YSX� IRU�+,9���DQG�YS[� IRU�
+,9���� 'HOHWLRQ� DQDO\VLV� KDV� JLYHQ� XV� VRPH� LQVLJKW� LQWR� WKH�
IXQFWLRQ� RI� WKHVH� JHQHV� EXW� ZH� KDYH� D� ORQJ� ZD\� WR� JR� LQ� IXOO\�
XQGHUVWDQGLQJ� WKHLU� DFWLYLWLHV�� 7DW� DQG� UHY� DUH� HVVHQWLDO� IRU� WKH�
RSWLPDO� WUDQVFULSWLRQ� DQG� WUDQVODWLRQ� RI� VWUXFWXUDO� JHQH� SURGXFWV��
1HI� DSSHDUV� WR� PDLQWDLQ� ODWHQW� LQIHFWLRQ�� 9LI� DSSHDUV� WR� EH�
QHFHVVDU\�IRU�LQIHFWLYLW\�DQG�9SX�IRU�WKH�UHOHDVH�RI�EXGGLQJ�YLULRQV�
IURP� WKH� VXUIDFH� RI� LQIHFWHG� FHOOV�� )ODQNLQJ� WKHVH� JHQHV� DUH� ORQJ�
WHUPLQDO� UHSHDWV� �/75V�� ZKLFK� FRQWDLQ� UHJXODWRU\� HOHPHQWV�
LQYROYHG�LQ�JHQH�H[SUHVVLRQ��

$�VLPSOLILHG�YHUVLRQ�RI�WKH�OLIH�F\FOH�RI�+,9�LV�DV�IROORZV����WKH�
YLUXV�YLD� LWV�*3����PROHFXOH�DWWDFKHV� LWVHOI� WR�D�&'��UHFHSWRUV�RQ�
FHOOV��*3���IDFLOLWDWHV�HQWU\�RI�WKH�YLUXV�LQWR�WKH�FHOO�E\�IXVLQJ�ZLWK�
WKH� WDUJHW� FHOO� PHPEUDQH�� 7KHUH� LV� VRPH� GDWD� ZKLFK� VXJJHVW� WKDW�
WKH� YLUXV� PLJKW� JDLQ� HQWU\� LQWR� WKH� FHOO� YLD� RWKHU� URXWHV�� IRU�
H[DPSOH�� EHLQJ� SDUW� RI� D� DQWLJHQ�DQWLERG\� FRPSOH[�� DQG� HQWHULQJ�
FHOOV�YLD�)F�UHFHSWRUV��7KHUH� LV�DOVR�GDWD� WKDW�IRU�VRPH�QHXUDO�DQG�
HSLWKHOLDO�FHOOV�WKH�JDODFWRV\O�FHUDPLGH�PROHFXOH�PD\�IXQFWLRQ�DV�D�
UHFHSWRU�� 2QFH� HQGRF\WRVHG�� WKH� XQFRDWHG� YLUDO� VLQJOH� VWUDQGHG�
51$� LV� WUDQVFULEHG� LQWR� GRXEOH� VWUDQGHG� '1$� �SURYLUXV�� E\�
UHYHUVH�WUDQVFULSWDVH��,W�LV�WKH�LQILGHOLW\�RI�57�WKDW�DOORZV�IUHTXHQW�
PXWDWLRQV� OHDGLQJ�WR�YDULDWLRQV� LQ� LVRODWHV�PDNLQJ�LW�PRUH�GLIILFXOW�
IRU�WKH�LPPXQH�V\VWHP�WR�KDQGOH�WKLV�YLUXV��7KH�SURYLUXV�HQWHUV�WKH�
FHOO�QXFOHXV�DQG�LQWHJUDWHV�LQWR�WKH�KRVW�JHQRPH��7KLV�LV�RQH�RI�WKH�
FULWLFDO� IHDWXUHV� RQH� QHHGV� WR� FRQWHPSODWH� ZKHQ� WKLQNLQJ� DERXW�
FXUH�� DV� WKHVH� FHOOV� DUH� SHUPDQHQWO\� WUDQVIRUPHG�� 8QGHU� FHUWDLQ�
FRQGLWLRQV�� WKH� SURYLUXV� LV� WUDQVFULEHG�� JLYLQJ� ULVH� WR� YLUDO� 51$��
FRGLQJ� IRU� YLUDO� SURWHLQV� ZKLFK� XOWLPDWHO\� JHW� DVVHPEOHG� WR�PDNH�
FRPSOHWH�YLULRQV��7KHVH�SURJHQ\�DUH�UHOHDVHG�E\�EXGGLQJ�IURP�WKH�
FHOO�PHPEUDQH���

7DEOH���VKRZV�D�YDULHW\�RI�FHOOV�VXVFHSWLEOH�WR�+,9�LQIHFWLRQ�DW�
OHDVW� LQ� YLWUR������ 6RPH�RI� WKHVH�� VXFK�DV� ILEUREODVWV�DSSHDU� WR� ODFN�
&'�� UHFHSWRUV� DJDLQ� VXJJHVWLQJ� WKDW� WKH� YLUXV� FDQ�EH� LQWHUQDOL]HG�
E\�RWKHU�PHDQV��:KDW�GLUHFW�HIIHFW�RQ�FHOOXODU�DQG�XOWLPDWHO\�RUJDQ�
IXQFWLRQ�WKLV�KDV�LV�QRW�IXOO\�XQGHUVWRRG��)RU�H[DPSOH��D�QXPEHU�RI�
������������
����:LHVV�5��$���+RZ�GRHV�+,9�FDXV�$,'6��6FLHQFH����������������
���� /HY\� -�� $��� 9LUDO� DQG� LPPXQRORJLF� IDFWRUV� LQ� +,9� LQIHFWLRQ�� LQ� 7KH� 0HGLFDO�

0DQDJHPHQW� RI� $,'6�� �UG� HG�� 6DQGH� 0�� $�� DQG� 9ROEHUGLQJ� 3�� $�� HGV�� :�� %��
6DXQGHUV�&R��S��������������
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SDSHUV� KDYH� EHHQ�
SXEOLVKHG� ORRNLQJ�
DW� PDFURSKDJH�
IXQFWLRQ� DIWHU� LQ�
YLWUR� +,9� LQIHF��
WLRQ� DQG� WKH�
UHVXOWV� DUH� FRQ��
IOLFWLQJ�� 2YHUDOO��
PDFURSKDJH� IXQ��
FWLRQ�� DW� OHDVW� DV�
VWXGLHG� LQ� YLWUR��

GRHV� QRW� VHHP� WR� EH� VHYHUHO\� LPSDLUHG�� ,Q� YLYR� WKHVH� FHOOV� KDYH�
EHHQ� VXVSHFWHG� DV� UHVHUYRLUV� IRU� YLUDO� UHSOLFDWLRQ� DQG�
GLVVHPLQDWLRQ�� $� YDULHW\� RI� IXQFWLRQDO� DEQRUPDOLWLHV� KDYH� EHHQ�
UHSRUWHG� IRU�RWKHU� FHOOV�RI� WKH� LPPXQH�V\VWHP�IURP�+,9� LQIHFWHG�
LQGLYLGXDOV�� %� O\PSKRF\WHV� DUH� JHQHUDOO\� DFWLYDWHG� OHDGLQJ� WR�
K\SHUJDPPDJOREXOLQHPLD�� FLUFXODWLQJ� DQWLJHQ�LPPXQH� FRPSOH[HV�
DQG�DXWRDQWLERGLHV��7KHVH�SDWLHQWV�DOVR�UHVSRQG�SRRUO\�WR�YDFFLQHV�
DQG�KDYH� LQFUHDVHG� LQFLGHQFH�RI� LQIHFWLRQV�ZLWK� FDSVXODU�EDFWHULD��
1DWXUDO� NLOOHU� FHOOV�� ZKLOH� QRW� WDUJHWV� IRU� +,9�� KDYH� GHFUHDVHG�
VXUYHLOODQFH�DFWLYLW\��

7KH� SLYRWDO� FHOOV� LQYROYHG� LQ� LPPXQH� VXSSUHVVLRQ� LQ�+,9�DUH�
WKH�7�O\PSKRF\WHV��:KLOH�D�QXPEHU�RI�TXDOLWDWLYH�GHILFLHQFLHV�KDYH�
EHHQ� GHVFULEHG� IRU� WKHVH� FHOOV�� LW� LV� WKHLU� XOWLPDWH� GHSOHWLRQ� WKDW�
OHDGV� WR� HQG� VWDJH� GLVHDVH�� 7KHVH� GHILFLHQFLHV� LQFOXGH� LPSDLUHG�
H[SUHVVLRQ� ,/��� UHFHSWRUV�� GHFUHDVHG� ,/��� DQG� LQWHUIHURQ�JDPPD�
SURGXFWLRQ���DQG�LPSDLUHG�
KHOSHU� IXQFWLRQ� IRU� %�
O\PSKRF\WHV� WR� SURGXFH�
LPPXQRJOREXOLQ�� 7DEOH� ��
OLVWV� SRVVLEOH� PHFKDQLVPV�
ZKLFK� HLWKHU� GHVWUR\� RU�
GLVDUP� 7�O\PSKRF\WHV����
6RPH� GHVWUR\� WKH� FHOOV�
GLUHFWO\�� VXFK� DV� O\VLV� DQG�
V\QF\WLD� IRUPDWLRQ�� $�
PRUH� FRQWUROOHG�
GHVWUXFWLRQ� LQYROYHV�
DSRSWRVLV� ZKLFK�
UHSUHVHQWV� JHQHWLFDOO\�

7DEOH���²�3RVVLEOH�PHFKDQLVPV�RI��
O\PSKRF\WH�LPSDLUPHQW�E\�+,9�
'LUHFW�&\WRSDWK\�

/\VLV�
6\QF\WLD�IRUPDWLRQ�

,QGLUHFW�0HFKDQLVPV�
$SRSWRVLV�
$XWRLPPXQH�
6XSHUDQWLJHQ�

&RIDFWRUV�
&09��P\FRSODVPD��
(%9��HWF��

�

7DEOH���²�&HOOV�VXVFHSWLEOH�IRU�+,9�
7�DQG�%�/\PSKRF\WHV� %RZHO�HSLWKHOLXP�
0DFURSKDJHV� 5HQDO�HSLWKHOLXP�
3URP\HORF\WHV� /DQJHUKDQV�FHOOV�
'HQGULWLF�FHOOV� )LEUREODVWV�
$VWURF\WHV� (QWHURFKURPDIILQ�FHOOV�
2OLJRGHQGURF\WHV� &HUYLFDO�FHOOV�
&DSLOODU\�HQGRWKHOLXP� 0HJDNDU\RF\WHV�
&DUGLDF�P\RF\WHV� 7URSKREODVWLF�FHOOV�
�
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SURJUDPPHG� GHDWK� RI� FHOOV���� $V� SDUW� RI� QRUPDO� SK\VLRORJ\�� WKLV�
SURFHVV� HOLPLQDWHV� 7�O\PSKRF\WHV� FDSDEOH� RI� UHFRJQL]LQJ� VHOI�
DQWLJHQV��7KHUH�LV� LQ�YLWUR�HYLGHQFH�WKDW�WKH�LQWHUDFWLRQ�RI�*3�����
ZLWK� WKH� &'�� UHFHSWRU� FDQ� WULJJHU� WKLV� SURFHVV�� $QRWKHU�
PHFKDQLVP� SRVWXODWHG� LV� DXWRLPPXQLW\�� 6LQFH� 0+&� FODVV� ,,�
SURGXFWV� VKDUH� VRPH� KRPRORJ\� ZLWK�*3����� DQG�*3���� SURWHLQV��
DXWRDQWLERGLHV�PLJKW�EH�JHQHUDWHG�E\�+,9�LQIHFWLRQ�UHDFWLQJ�ZLWK�
7�O\PSKRF\WHV�� )LQDOO\�� VRPH� DQWLJHQV� FDQ� LQWHUDFW� ZLWK� D� OHVV�
VSHFLILF�SRUWLRQ�RI� WKH�EHWD�FKDLQ�RI�WKH�7�FHOO�UHFHSWRU� OHDGLQJ�WR�
DQHUJ\� RU� GHOHWLRQ� RI� D� ODUJH� QXPEHU� RI� 7�O\PSKRF\WHV�� 6XFK�
DQWLJHQV� DUH� UHIHUUHG� WR� DV� VXSHUDQWLJHQV�� DQG� WKHUH� LV� VRPH� GDWD�
VXJJHVWLQJ� WKHLU� SUHVHQFH� LQ� +,9� LQIHFWHG� SDWLHQWV�� )LQDOO\��
FRLQIHFWLRQ�ZLWK�RWKHU�YLUXVHV�OLNH�&09�RU�(%9�PD\�SOD\�D�UROH�LQ�
LPPXQH� GHVWUXFWLRQ�� 5HFHQWO\� D�P\FRSODVPD� KDV� EHHQ� WRXWHG� IRU�
VXFK�D�UROH��EXW�QRQH�RI�WKLV�LV�SURYHQ��

:KDW�KDSSHQV� WR� WKHVH�SDWLHQWV�FOLQLFDOO\"�6WXGLHV�RQ�SDWLHQWV�
GLDJQRVHG� ZLWK� WKHLU� LQLWLDO� LQIHFWLRQ��� VKRZ� VLJQLILFDQW� SODVPD�
YLUHPLD� ZKLFK� GHFOLQHV� WR� DOPRVW� XQGHWHFWDEOH� OHYHOV� DIWHU� WKH�
DSSHDUDQFH�RI�+,9�DQWLERGLHV��7KLV�SHULRG�KDV�EHHQ�UHIHUUHG�WR�DV�
ODWHQF\��

$V�IXOO�EORZQ�$,'6�GHYHORSV�DQG�&'��SRVLWLYH�7�O\PSKRF\WHV�
GHFOLQH��WKH�YLUXV�UHDSSHDUV�DQG�LQFUHDVHV�DV�WKH�SDWLHQW�GLHV��3����
DQWLJHQV� VKRZV� WKH� VDPH� SDWWHUQ�� 7KH� ODWHQW� SHULRG� GXULQJ� ZKLFK�
RQO\�D�VPDOO�IUDFWLRQ�RI�WKH�FLUFXODWLQJ�7�O\PSKRF\WHV�DUH�IRXQG�WR�
EH� +,9� LQIHFWHG� KDV� EHHQ� SX]]OLQJ�� 5HFHQW� GDWD�� KRZHYHU�� KDV�
EHJXQ� WR� HOXFLGDWH� ZKDW� UHDOO\� KDSSHQV������� ,QYHVWLJDWRUV� XVLQJ�
TXDQWLWDWLYH�3&5�DQG� LQ�VLWX�K\EULGL]DWLRQ�WHFKQLTXHV�KDYH�VKRZQ�
WKDW� DFWLYH� PXOWLSOLFDWLRQ� RI� +,9� DQG� V\VWHPDWLF� LQIHFWLRQ� RI� 7�
O\PSKRF\WHV�FRQWLQXHV�LQ�O\PSK�QRGHV��7KH�FHOO�WKDW�SOD\V�D�FHQWUDO�
UROH� LQ� WKLV� SURFHVV� LV� WKH� IROOLFXODU� GHQGULWLF� FHOO� �)'&�� ZKLFK�
WUDSV� DQG� SUHVHQWV�+,9� WR� 7�O\PSKRF\WHV��8OWLPDWHO\�� WKHVH� FHOOV�
GLH�DQG�RQ�HOHFWURQ�PLFURVFRS\�RQH�FDQ�VHH�WKH�GHVWUXFWLRQ�RI�WKH�
DUFKLWHFWXUH� RI� WKH� O\PSK� QRGHV� OHDGLQJ� WR� D� GHFUHDVH� RI� &'���
FHOOV�� :LWK� WKH� LQFUHDVLQJ� YLUDO� EXUGHQ�� VSLOORYHU� LQWR� WKH� FLUFX��
������������
����*RXJHRQ�0��/���HW�DO��DSRSWRVLV�LQ�$,'6��6FLHQFH����������������
����'DDU�(��6���HW�DO��7UDQVLHQW�KLJK� OHYHOV�RI�YLUHPLD� LQ�SDWLHQWV�ZLWK�SULPDU\�KXPDQ�

LPPXQRGHILFLHQF\�YLUXV�W\SH���LQIHFWLRQ��1�(QJO�-�0HG���������������
���� (PEUWVRQ� -�� HW� DO�� 0DVVLYH� FRYHUW� LQIHFWLRQ� RI� KHOSHU� 7�O\PSKRF\WHV� DQG�

PDFURSKDJHV�E\�+,9�GXULQJ�WKH�LQFXEDWLRQ�SHULRG�RI�$,'6��1DWXUH���������������
����3DQWDOHR�*��HW�DO��+,9�LQIHFWLRQ�LV�DFWLYH�DQG�SURJUHVVLYH�LQ�O\PSKRLG�WLVVXH�GXULQJ�

WKH�FOLQLFDOO\�ODWHQW�VWDJH�RI�GLVHDVH��1DWXUH����������������
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ODWRU\�V\VWHP�RFFXUV�OHDGLQJ�WR�LQFUHDVLQJ�YLUHPLD��,W�LV�DW�WKLV�SRLQW�
ZKHQ�WKH�SDWLHQW�EHFRPHV�WKH�WDUJHW�RI�D�QXPEHU�RI�RSSRUWXQLVWLF�
LQIHFWLRQV��

7KXV�� ZKLOH� WKHUH�PD\� EH� D� FOLQLFDO� ODWHQF\��PLFURELRORJLFDOO\�
WKH�SURFHVV�LV�RQJRLQJ�DQG�XQUHOHQWLQJ��

7KH�FDVH�GHILQLWLRQ�RI�$,'6�KDV�EHHQ�H[SDQGHG�E\�WKH�&'&�WR�
LQFOXGH� SDWLHQWV� ZLWK� &'��� 7�O\PSKRF\WH� FRXQW� RI� OHVV� WKDQ�
����PP����� $OVR� DGGHG� ZHUH� SXOPRQDU\� WXEHUFXORVLV�� UHFXUUHQW�
EDFWHULDO� SQHXPRQLD�� DQG� LQYDVLYH� FHUYLFDO� FDUFLQRPD�� 7KH� SUH��
YLRXV� FULWHULD� RWKHUZLVH� UHPDLQV� WKH� VDPH�� 7KH� FOLQLFDO� FODVV��
LILFDWLRQ� V\VWHP�GHYHORSHG�E\� WKH�&'&�LV�EDVHG�RQ�D�FRPELQDWLRQ�
RI�&'���7�FHOO�FRXQW�DQG�FOLQLFDO�FDWHJRULHV�XVLQJ�D�QXPHULFDO�DQG�
DOSKDEHWLFDO� FRPELQDWLRQ�� &'��� 7� FHOO� FRXQWV� RI� !����PP� ���
��������PP� ��� ����PP� ��� $V\PSWRPDWLF�� SHUVLVWHQW� JHQHUDO��
L]HG� O\PSKDGHQRSDWK\�� DFXWH� +,9� LQIHFWLRQ� DUH� LQ� FDWHJRU\� $��
V\PSWRPDWLF�EXW�QRW�$,'6�LQ�FDWHJRU\�%��DQG�$,'6�LV�FDWHJRU\�&��
7KLV� FODVVLILFDWLRQ� V\VWHP�DOORZV�XV� WR� FRPSDUH�HIILFDF\�RI� FOLQLFDO�

WULDOV���
7DEOH� �� OLVWV� WKH� WHVWV� DYDLO��

DEOH� WR� GHWHFW� +,9� LQIHFWLRQ����
7KH�SULPDU\�ZD\�ZH�GLDJQRVH�WKLV�
GLVHDVH� LV� E\� ORRNLQJ� IRU� DQWL��
ERGLHV�� 7KH� (/,6$� WHVW� LV� PRVW�
FRPPRQO\� XVHG� WRGD\�� DQG� KDV� D�
VSHFLILFLW\� DQG� VHQVLWLYLW\� FORVH� WR�
�����(DFK�SRVLWLYH�(/,6$�LV�VWLOO�
FRQILUPHG� ZLWK� D� :HVWHUQ� %ORW��
9LUDO� FXOWXUHV�ZKLFK� FDQ� EH� GRQH�
TXDQWLWDWLYHO\� DUH� WHGLRXV� DQG�

WKH\� DUH� PRVWO\� XVHG� LQ� UHVHDUFK� ODERUDWRULHV�� 7KH� S��� DQWLJHQ�
DVVD\� LV�RQO\�XVHIXO� LQ�HDUO\�RU� ODWH� LQIHFWLRQ�DQG�LV�QRW�XVHIXO�DV�D�
VFUHHQLQJ�WHVW��3&5��ZKHQ�GRQH�FDUHIXOO\��FDQ�GHWHFW�YHU\�ORZ�YLUDO�
ORDGV�ZLWKLQ�KRXUV��EXW�IDOVH�DPSOLILFDWLRQV�FDQ�OHDG�WR�XQQHFHVVDU\�
DQ[LHW\�� ,W� LV� FRPPHUFLDOO\� DYDLODEOH�� EXW� RQH� QHHGV� WR� NQRZ� WKH�
TXDOLW\�RI�WKH�ODERUDWRU\�GRLQJ�LW��
������������
���������UHYLVHG�FODVVLILFDWLRQ�V\VWHP�IRU�+,9�LQIHFWLRQ�DQG�H[SDQGHG�VXUYHLOODQFH�FDVH�

GHILQLWLRQ�IRU�$,'6�DPRQJ�DGROHVFHQWV�DQG�DGXOWV��0�0�:�5��������������
����6DDJ�0��6���$,'6�7HVWLQJ��1RZ�DQG� LQ� WKH� IXWXUH�� LQ�7KH�0HGLFDO�0DQDJHPHQW�RI�

$,'6���UG�HG��6DQGH�0��$��DQG�YREHUGLQJ�3��$�HGV��:��%��6DXQGHUV�&R��3���������
�����

7DEOH���²�7HVWLQJ�IRU�+,9�
LQIHFWLRQ�
9LUDO�&XOWXUH�
$QWLERG\�WHVWV�
(OLVD�
:HVWHUQ�%ORW�
5DGLRLPPXQRSUHFLSLWDWLRQ�
,QGLUHFW�LPPXQRIOXRUHVFHQFH�
S���DQWLJHQ�
3&5�
�
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$� YDULHW\� RI� SURJQRVWLF� PDUNHUV� KDYH� EHHQ� GHVFULEHG� LQ� WKH�
OLWHUDWXUH��LQFOXGLQJ�QHRSWHULQ��DQG�EHWD��PLFURJOREXOLQ����&OLQLFDOO\��
RXU�PRVW�XVHIXO�PDUNHU�LV�WKH�&'���7�FHOO�FRXQW��7DEOH����OLVWV�WKH�
FRPSOLFDWLRQV� UHODWHG� WR�GHFOLQLQJ�&'���7�FHOO� FRXQWV�� ,Q�DGGLWLRQ�
WR� NQRFNLQJ� RXW� WKH� LPPXQH� V\VWHP��+,9� FDQ� FDXVH� FRPSOLFDWLRQV�
ZLWK� PDQ\� RWKHU� V\VWHPV�� 7LPH� GRHV� QRW� SHUPLW� PH� D� GHWDLOHG�
GHVFULSWLRQ�DQG�,�ZLOO�KLJKOLJKW�RQO\�D�IHZ����7KH�PRVW�FRPPRQ�VNLQ�
PDQLIHVWDWLRQV�DUH�VHERUUKHLF�GHUPDWLWLV�DQG�DFQH�OLNH� OHVLRQV��2UDO�
PDQLIHVWDWLRQV�LQFOXGH�WKUXVK�DQG�KDLU\�OHXNRSODNLD��

7DEOH����²�&'���7�FHOO�FRXQWV�	�FRPSOLFDWLRQV�
��������� &DQGLGLDLV��7XEHUFXORVLV�
��������� .6��3&3��O\PSKRPD��FU\SWRVSRULGLD�
�������� 0$,��+69��WR[RSODVPRVLV��FU\SWRFRFFRVLV��HVRSKDJHDO�FDQGLGD�
���� &09�UHWLQLWLV�
1HXURORJLFDOO\� ZH� PRVW� FRPPRQO\� VHH� $,'6� GHPHQWLD� DQG�

SHULSKHUDO� QHXURSDWKLHV�� ,QWUDFWDEOH� GLDUUKHD� IURP� D� YDULHW\� RI�
FDXVHV� FDQ� EH� GHYDVWDWLQJ� WR� WKHVH� SDWLHQWV�� +HPDWRORJLFDOO\��
DOPRVW� DQ\� FHOO� OLQH� LQ� WKH� ERQH� PDUURZ� FDQ� EH� VXSSUHVVHG��
,GLRSDWKLF� WKURPERF\WRSHQLF� SXUSXUD� LV� QRW� XQXVXDO� DQG� ZLOO�
IUHTXHQWO\� UHVSRQG� WR�KLJK�GRVH�$=7�WKHUDS\��7KHVH�SDWLHQWV� FDQ�
GHYHORS� SHULFDUGLDO� HIIXVLRQV� ZKLFK� RFFDVLRQDOO\� OHDG� WR� WDP��
SRQDGH�� 2I� WKH� HQGRFULQH� V\VWHP�� LW� LV� WKH� DGUHQDO� JODQG� WKDW� LV�
PRVW� FRPPRQO\� LQYROYHG� ZLWK� DGUHQDOLWLV�� EXW� FOLQLFDO� DGUHQDO�
LQVXIILFLHQF\� LV� XQXVXDO�� )RFDO� DQG� VHJPHQWDO� JORPHUXORVFOHURVLV�
�)6*6��RI�WKH�NLGQH\V�IUHTXHQWO\�OHDGV�WR�HQG�VWDJH�UHQDO�GLVHDVH��
$� YDULHW\� RI� GLVRUGHUV� PLJKW� LQYROYH� WKH� PXVFXORVNHOHWDO� V\VWHP�
DQG� WKHVH� LQFOXGH� DUWKULWLV�� SRO\P\RVLWLV� DQG� YDVFXOLWLV�� 0DOLJQ��
DQFLHV�LQFOXGH�.DSRVL·V�VDUFRPD�DQG�QRQ�+RGJNLQ·V�O\PSKRPD��

<RX� DUH� IDPLOLDU� ZLWK� D� ORQJ� OLVW� RI� RSSRUWXQLVWLF� LQIHFWLRQV�
WKHVH�SDWLHQWV�DUH�VXVFHSWLEOH�WR����,�ZLOO�MXVW�KLJKOLJKW�D�IHZ�RI�WKH�
PRUH� LQWHUHVWLQJ� TXHVWLRQV� UHODWHG� WR� LQIHFWLRQV�� :KLOH� DW\SLFDO�
P\FREDFWHULD� OLNH� 0$,� FDQQRW� EH� WUHDWHG�� DQG� PRVW� IXQJDO�
LQIHFWLRQV� UHTXLUH� OLIHORQJ� WKHUDS\��ZK\� LV� LW� WKDW� WXEHUFXORVLV� FDQ�
EH�VXFFHVVIXOO\�WUHDWHG"�,QFLGHQWDOO\��D�PRVW�VHULRXV�FRPSOLFDWLRQ�LV�
WKH� GHYHORSPHQW� RI� PXOWLSOH� GUXJ� UHVLVWDQW� WXEHUFXORVLV� DPRQJ�
������������
����&OHPHQW�0���HW�DO��1DWXUDO�KLVWRU\�DQG�PDQDJHPHQW�RI�WKH�VHURSRVLWLYH�SDWLHQW�� LQ�

7KH�0HGLFDO�0DQDJHPHQW�RI�$,'6���UG�HG��6DQGH�0��$��DQG�9ROEHUGLQJ�3��$��HGV��
:��%��6DXQGHUV�&R��S��������������
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WKHVH� SDWLHQWV� ZKLFK� FDQ� SRWHQWLDOO\� LQIHFW� +,9� QHJDWLYH�
SRSXODWLRQ�� WRR��:K\� LV� LW� WKDW� LQWUDFHOOXODU�SDWKRJHQV� OLNH� OLVWHULD�
PRQRF\WRJHQHV� DQG� OHJLRQHOOD� SQHXPRSKLOD� GR� QRW� KDYH� DQ�
LQFUHDVHG� LQFLGHQFH� DPRQJ�+,9� SDWLHQWV"�:KLOH� RQH� RI� WKH�PRVW�
FRPPRQ�FOLQLFDO�PDQLIHVWDWLRQV�RI�+,9�LQIHFWLRQ�LV� WKUXVK��ZH�VHH�
YHU\�OLWWOH�LQYDVLYH�FDQGLGLDVLV�LQ�WKHVH�SDWLHQWV��

7DEOH� ��� OLVWV� RXU�
WKHUDSHXWLF� DSSURDFK� WR�
WKHVH� SDWLHQWV���� $=7� KDV�
EHHQ� VKRZQ� WR� GHOD\� WKH�
RQVHW�RI�$,'6��KRZHYHU� LW�
UHPDLQV� FRQWURYHUVLDO� LI� LW�
SURORQJV� VXUYLYDO�� 2XU�
FDSDFLW\�WR�NHHS�WKHVH�SDWLHQWV�DOLYH�ORQJHU�LV�PRVWO\�UHODWHG�WR�RXU�
DJJUHVVLYH� WUHDWPHQW� RI� VXFK� RSSRUWXQLVWLF� LQIHFWLRQV� DV� 3&3� DQG�
SURSK\ODFWLFV� DJDLQVW� WKHP�� 7UHDWPHQW� RI� PDOLJQDQFLHV� UHPDLQV�
GLVPDO�� 9DFFLQHV� ZKLFK� KDYH� VR� IDU� EHHQ� WHVWHG� RQ� KXPDQV� KDYH�
EHHQ�GLVDSSRLQWLQJ� �����7KH�PRVW�SURPLVLQJ�YDFFLQH�VR�IDU�DSSHDUV�WR�
EH�RQH�ZKHUH�WKH�QHI�JHQH�KDV�EHHQ�GHOHWHG�IURP�6,9�DQG�WKLV�KDV�
EHHQ� ����� SURWHFWLYH� DJDLQVW� WKH� FRPSOHWH� YLUXV� LQ� PRQNH\V��
)XWXUH� DSSURDFKHV� WR� WKHUDS\� LQFOXGH� HYHU\� VWHS� RI� YLUDO�FHOOXODU�
LQWHUDFWLRQ�� IURP� LQLWLDO� DWWDFKPHQW� WR� UHOHDVH� DQG� PDWXULQJ� RI�
YLULRQV����$V�RXU�XQGHUVWDQGLQJ�DW�WKH�PROHFXODU�OHYHO�LQFUHDVHV�VR�
ZLOO�OLNHO\�RXU�WKHUDSHXWLF�DUPDPHQW��

:KLOH� WKH� RYHUDOO� SLFWXUH�PD\� DSSHDU� WR� EH� EOHDN�� LQ� IDFW��ZH�
KDYH� DOO� WKH� NQRZOHGJH� DQG� WKH� WHFKQLFDO� FDSDFLW\� WR� VWRS� WKLV�
HSLGHPLF�LQ�LWV�WUDFNV��7KH�RQH�YDULDEOH�ZKLFK�ZH�FDQ�QRW�FRQWURO�LV�
KXPDQ� EHKDYLRU�� 7KLV� LV� DQ� LPSRUWDQW� SRLQW� WR� FRQWHPSODWH� DW� D�
FRQIHUHQFH�RQ�(WKLFV�DQG�+DODFKD��

�
6RXUFH��$66,$�²�-HZLVK�0HGLFDO�(WKLFV���

9RO��,,��1R�����0D\�������SS������
������������
����)LVFKO�0��$���7UHDWPHQW�RI�+,9�,QIHFWLRQ��LQ�7KH�0HGLFDO�0DQDJHPHQW�RI�$,'6���UG�

HG��6DQGH�0��$��DQG�YROEHUGLQJ�3��$��HGV��:��%��6DXQGHU�&R��S���������������
����0XUUD\�+��:��HW�DO��,PDSDLUHG�SURGXFWLRQ�RI� O\PSKRNLQHVV�DQG�LPPXQH��JDPPD��

LQWHUIHURQ� LQ� WKH� DFTXLUHG� LPPXQRGHILFLHQF\� V\QGURPH�� 1� (QJO� -� 0HG� ���������
�����

����6DON�-���HW�DO��$�VWUDWHJ\�IRU�SURSK\ODFWLF�YDFFHQDWLRQ�DJDLQVW�+,9��6FLHQFH�����������
�����

����-RKQVWRQ�0��,���HW�DO��3UHVHQW�VWDWXV�DQG�IXWXUH�SURVSHFWV�IRU�+,9�WKHUDS\��6FLHQFH�
���������������

7DEOH����²�7KHUDS\�RI�+,9�,QIHFWLRQ�
$QWLUHWURYLUDO�
7UHDWPHQW�RI�RSSRUWXQLVWLF�LQIHFWLRQV�
3URSK\OD[LV�RI�RSSRUWXQLVWLF�LQIHFWLRQV�
7UHDWPHQW�RI�PDOLJQDQFLHV�
�


