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�L[�� 'LUHFW�)UDWHUQDO�&RUUHODWLRQ�� �� �� �� ���� ����
�[�� &URVV�)UDWHUQDO�&RUUHODWLRQ� ����
�[L�� *HQHUDO�&RQFOXVLRQV��� ����
�[LL�� $SSHQGL[�RI�&RUUHODWLRQ�7DEOHV� ����

�L�� ,QWURGXFWRU\��
$%287�HLJKW�\HDUV�DJR�,� GHWHUPLQHG�WR�VXSSOHPHQW�WKH�GDWD�REWDLQHG�E\�

0U�)UDQFLV�*DOWRQ�IRU�KLV�ZRUN�1DWXUDO�,QKHULWDQFH�E\�D�UDWKHU�ZLGHU�VHULHV�RI�
PHDVXUHPHQWV�RQ�EORRG�UHODWLRQV�LQ�PDQ��0U�*DOWRQ�KDG�PRVW�JHQHURXVO\�SODFHG�
KLV�RULJLQDO�GDWD�DW�P\�GLVSRVDO�DQG�,� KDG�XVHG�WKHP�DV�IDU�DV�VWDWXUH�ZDV�
FRQFHUQHG�LQ�P\�PHPRLU�RI�����W�DQG�LQ�D�MRLQW�SDSHU�ZLWK�'U�/HH�LQ��������
7KH�H\H�FRORXU�GDWD�RI�KLV�)DPLO\�5HFRUGV�ZHUH�QRW�UHGXFHG"�XQWLO�DIWHU�WKH�
GLVFRYHU\�RI�D�PHWKRG�IRU�GHDOLQJ�ZLWK�FKDUDFWHUV�QRW�FDSDEOH�RI�H[DFW�TXDQWLWDWLYH�
PHDVXUHPHQWO,��DQG�LW�LV�RQO\�UHFHQWO\�WKDW�WKH�IXOO�VFKHPQH�RI�UHODWLRQVKLSV�EDFN�
WR�JUHDW�JUDQGSDUHQWV�KDV�EHHQ�FRPSOHWHG"���7KHUH�ZHUH�DERXW�����IDPLOLHV�LQ�
0U�*DOWRQ
V�UHFRUGV�DQG�RQO\�RQH�PHDVXUDEOH�FKDUDFWHU��VWDWXUH��7KH�FRQGLWLRQV�
�,�PXVW�JUDWHIXOO\�DFNQRZOHGJH�DLG�LQ�WKH�SXEOLFDWLRQ�RI�WKH�HODERUDWH�WDEOHV�ZKLFK�DFFRPSDQ\�WKLV�

PHPRLU�IURP�D�JUDQW�PDGH�WR�P\�GHSDUWPHQW�LQ�WKH�8QLYHUVLW\�RI�/RQGRQ�E\�WKH�:RUVKLSIXO�&RPSDQ\�
RI�'UDSHUV��

W��5HJUHVVLRQ��+HUHGLW\�DQG�3DQPL[LD��� 3KLO��7UDQV��9RO�������SS�����������
W� �2Q�7HOHJRQ\�LQ�0DQ��� 5��6��3URF��9RO������S������HW��VHT��
"��2Q�WKH�,QKHULWDQFH�RI�(\H�&RORXU�LQ�0DQ���� 3KLO��7UDQV��9RO�������SS�����������
��2Q� WKH�&RUUHODWLRQ�RI�&KDUDFWHUV�QRW�TXDQWLWDWLYHO\�0HDVXUDEOH��� 3KLO�� 7UDQV��9RO�� �����

SS��������
"� )��(��/XW]�� �1RWH�RQ�WKH�,QIOXHQFH�RI�&KDQJH�LQ�6H[�RQ�WKH�,QWHQVLW\�RI�+HUHGLW\��� %LRPHWULND��

9RO��LL�� SS�����������
%LRPHWULND�,,� ���%LRPHWULND�,,� ���
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���� 2Q�WKH�/DZV� ROI�,QKHULWDQFH�LQ�0DQ�

DV�WR�DJH�RI�WKH�PHDVXUHG��RU�WR�PHWKRG�RI�PHDVXUHQPHQW�ZHUH�QRW��SHUKDSV��DV�
VWULQJHQW�DV�PLJKW�QRZ�EH�FRUQVLGHUHG�GHVLUDEOH��EXLW�0U�*DOWRQ
V�GDWD�ZHUH�DPSO\�
VXIILFLHQW�WR�OHDG�KLP�WR�KLV�JUHDW�GLVFRYHU\�RI�WKH�JHQHUDO�IRUP�RI�WKH�LQKHULWDQFH�
RI�EOHQGLQJ�FKDUDFWHUV�LQ�D� VWDEOH�FRPPXQLW\��7KH�IXOO�VLJQLILFDQFH�RI�WKLV�
GLVFRYHU\�LV�KDUGO\�\HW�XQGHUVWRRG��DQG�RQH�FRQVWDQWO\�QRWLFHV�JUDYH�PLVLQWHUSUHWD��
WLRQV�RI�0U�*DOWRQ
V�WKHRU\�LQ�WKH�ZRUNV�RI�QRQ�VWDWLVWLFDOO\�WUDLQHG�ELRORJLVWV��
7KH�FRQVWDQWV�DV�GHWHUPLQHG�IURP�0U�*DOWRQ
V�VWDWXUH�GDWD�GLG�QRW�VHHP�WR�PH�WR�
EH�ILQDO��WKH\�ZHUH�WR�VRPH�H[WHQW�LUUHJXODU�DQG�ZHUH�QRW�LQ�IXOO�DFFRUG�ZLWK�WKH�
PRUH�XQLIRUP�H\H�FRORXU�UHVXOWV��,W�WKHUHIRUH�DSSHDUHG�WR�PH�GHVLUDEOH�WR�REWDLQ�
IXUWKHU�GDWD��QRW�RQO\�IRU�VHYHUDO�SK\VLFDO�FKDUDFWHUV�DQG�WR�FRPSDUH�WKH�UHVXOWV�
IRU�WKHVH�FKDUDFWHUV�ZLWK�WKRVH�IRU�PHQWDO�FKDUDFWHUV��EXW�WR�GHDO�ZLWK�ERWK�LQ�DV�
ZLGH�DV�SRVVLEOH�D� V\VWHP�RI�EORRG�UHODWLRQVKLSV��7KLV�ZDV�SURYLGHG�IRU�LQ�WKH�
IROORZLQJ�VHULHV�RI�REVHUYDWLRQV��

,�� )DPLO\�5HFRUG�6HULHV��$ERXW������,�GUHZ�XS�LQ�FRQMXQFWLRQ�ZLWK�P\�
WKHQ�FROOHDJXH��:��)��5��:HOGRQ��WKH�GLUHFWLRQV�IRU�IDPLO\�PHDVXUHPHQW�ZKLFK�DUH�
GHVFULEHG�EHORZ��7KH�PHDVXUHQPHQWV�ZHUH�LQ�JUHDW�SDUW�FDUULHG�RXW�E\�FROOHJH�
VWXGHQWV��DQG�,� ODUJHO\�RZH�WKH�VXFFHVV�RI�WKLV�VHULHV�WR�WKH�HQHUJ\�DQG�WLPH�
GHYRWHG�WR�WKH�FROOHFWLRQ�RI�WKH�GDWD�E\�'U�$OLFH�/HH�� ,Q�WKH�FRXUVH�RI�IRXU�WR�
ILYH�\HDUV�D�ERXW������FDUGV�ZHUH�ILOOHG�LQ�� 7KH�WDEOLQJ�RI�WKH�GDWD�RQ�WKHVH�FDUGV�
DQG�WKH�FDOFXODWLRQ�RI�WKH�VWDWLVWLFDO�FRQVWDQWV��VRPH����WDEOHV�LQ�DOO��DUH�GXH�
HQWLUHO\�WR�'U�/HH��DQG�RFFXSLHG�KHU�VSDUH�WLPH�IRU�QHDUO\�WZR�\HDUV��

,,�� 6FKRRO�5HFRUG�6HULHV��7KLV�VHULHV�ZDV�VWDUWHG�VRPH�\HDUV�ODWHU�DQG�ZDV�
DLGHG�E\�D�JUDQW�IURP�WKH�*RYHUQPHQW�*UDQW�&RPPLWWHH��,WV�REMHFW�ZDV�WR�
UHFRUG�WKH�PHQWDO�DQOG�SK\VLFDO�FKDUDFWHUV�LQ�SDLUV�RI�EURWKHUV��RI�VLVWHUV��DQG�RI�
VLVWHUV�DQG�EURWKHUV�LQ�VFKRROV��$ERXW�VL[�WKRXVDQG�FKLOGUHQ�ZHUH�REVHUYHG�DQG�
PHDVXUHG��DQG�SURYLGHG�PRUH�WKDQ������SDLUV�RI�EUHWKUHQ�WR�LOOXVWUDWH�LQ�D�JUHDW�
YDULHW\�RI�ZD\V�WKH�LQWHQVLW\�RI�FROODWHUDO�UHVHPEODQFH�LQ�PDQ��7KLV�VHULHV�ZLOO�
RQO\�EH�GHDOW�ZLWK�LQFLGHQWDOO\�LQ�WKH�ILUVW�SDUW�RI�WKLV�SDSHU��DERXW�����RI�WKH�
WDEOHV�KDYH�EHHQ�IRUPHG�DQG�WKH�FRUUHODWLRQV�GHGXFHG�IURP�WKHP��EXW�PXFK�ZRUN�
UHPDLQV�VWLOO�WR�EH�GRQH�RQ�WKH�GDWD�IRU�VFKRROV��

,,,�� &RXVLQVKLS�6HULHV��$�WKLUG�VHULHV�RQ�WKH�WHQ�NLQGV�RI�ILUVW�FRXVLQV�LV�QRZ�
EHLQJ�VWDUWHG�ZLWK�DLG�IURP�WKH�*RYHUQPHQW�*UDQW�&RPPLWWHH�WR�FRPSOHWH�RXU�
TXDQWLWDWLYH�FRQFHSWLRQV�RI�FROODWHUDO�KHUHGLW\��%XW�LW�ZLOO�EH�D�QXPEHU�RI�\HDUV�
EHIRUH�WKH�GDWD�KHUH�GHVLUHG�FDQ�EH�IXOO\�FROOHFWHG�DQG�VWLOO�ORQJHU�EHIRUH�WKH�
UHGXFWLRQV�FDQ�EH�FRPSOHWHG��7KH�DERYH�VHULHV�IRUP�WKH�PDWHULDO�IURP�ZKLFK�LW�
LV�SURSRVHG�WR�REWDLQ�TXDQWLWDWLYH�PHDVXUHV�RI�WKH�GHJUHH�RI�UHVHPEODQFH�EHWZHHQ�
EORRG�UHODWLRQV�LQ�PDQ��7KH�SUHVHQW�PHPRLU�GHDOV�SULPLDULO\�ZLWK�WKH�)DPLO\�
5HFRUG�6HULHV��

�LL�� 1DWXUH�RI�WKH�)DPLO\�5HFRUG�6HULHV��
,W�VHHPV�GHVLUDEOH�WR�JLYH�WKH�DFWXDO�IRUP�RI�WKH�LQVWUXFWLRQV�DQG�VFKHGXOH�E\�

DLG�RI�ZKLFK�WKH�GDWD�ZHUH�FROOHFWHG��
�,�PXVW�WDNH�WKLV�RSSRUWXQLW\�RI�PRVW�KHDUWLO\�WKDQNLQJ�WKH�PDQ\�KHOSHUV��ZKR�GHYRWHG�PXFK�WLPH�

DQG�HQHUJ\�WR�PHDVXULQJ�QRW�RQO\�VLQJOH�EXW�RIWHQ����RU����IDPLOLHV��
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)$0,/<� 0($685(0(176��
3URIHVVRU�.$5/�3($5621��RI�8QLYHUVLW\�&ROOHJH��/RQGRQ��ZRXOG�HVWHHP�LW�D�JUHDW�IDYRXU�LI�DQ\�

SHUVRQV�LQ�D�SRVLWLRQ�WR�GR�VR��ZRXOG�DVVLVW�KLP�E\�PDNLQJ�RQH�VHW��RU�LI�SRVVLEOH�VHYHUDO�VHWV��RI�
DQWKURSRPHWULF�PHDVXUHPHQWV�RQ�WKHLU�RZQ�IDPLO\��RU�RQ�IDPLOLHV�ZLWK�ZKRP�WKH\�DUH�DFTXDLQWHG��
7KH�PHDVXUHPHQWV�DUH�WR�EH�PDGH�XVH�RI�IRU�WHVWLQJ�WKHRULHV�RI�KHUHGLW\��QR�QDPHV��H[FHSW�WKDW�
RI�WKH�UHFRUGHU��DUH�UHTXLUHG��EXW�WKH�3URIHVVRU�WUXLVWV�WR�WKH�ERQD�ILGHV�RI�HDFK�UHFRUGHU�WR�VHQG�
RQO\�FRUUHFW�UHVXOWV��

(DFK�IDPLO\�VKRXOG�FRQVLVW�RI�D� IDWKHU��PRWKHU��DQG�DW� OHDVW�RQH�VRQ�RU�GDXJKWHU��QRW�
QHFHVVDULO\�WKH�HOGHVW��7KH�VRQV�RU�GDXJKWHUV�DUH�WR�EH�DW�OHDVW����\HDUV�RI�DJH��DQG�PHDVXUH��
PHQWV�DUH�WR�EH�PDGH�RQ�QRW�PRUH�WKDQ�WZR�VRQV�DQG�WZR�GDXJKWHUV�RI�WKH�VDPH�IDPLO\��,I�PRUH�
WKDQ�WZR�VRQV�RU�WZR�GDXJKWHUV�DUH�HDVLO\�DFFHVVLEOH��WKHQ�QRW�WKH�WDOOHVW�EXW�WKH�HOGHVW�RI�WKRVH�
DFFHVVLEOH�VKRXOG�EH�VHOHFWHG��

7R�EH�RI�UHDO�VHUYLFH�WKH�ZKROH�VHULHV�RX/JKW�WR�FRQWDLQ������������IDPLOLHV��DQG�WKHUHIRUH�WKH�
3URIHVVRU�ZLOO�EH�RQO\�WRR�JUDWHIXO�LI�DQ\RQH�ZLOO�XQGHUWDNH�VHYHUDO�IDPLOLHV�IRU�KLP��

&RSLHV�RI�WKLV�SDSHU��WRJHWKHU�ZLWK�FDUGV�IRU�UHFRUGLQJ�GDWD��PD\�EH�REWDLQHG�IURP�
����������������������������������������������������� ����������������� ������������������������ ������������������������������ ������������������ ������������������� ��������������� �����������������������������������������������������������������������

RU�IURP�WKH�DERYH�QDPHG�3URIHVVRU��

7KH�PHDVXUHPHQWV�UHTXLUHG�LQ�WKH�FDVH�RI�HDFK�LQGLYLGXDO�DUH�WR�EH�WR�WKH�QHDUHVW�TXDUWHU�RI�
DQ�LQFK��DQG�WR�FRQVLVW�RI�WKH�IROORZLQJ��

�,��� +HLJ�KW��7KLV�PHDVXUHPHQW�VKRXLOG�EH�WDNHQ��LI�SRVVLEOH��ZLWK�WKH�SHUVRQ�LQ�VWRFNLQJV��
LI�VKH�RU�KH�LV�LQ�ERRWV�LW�VKRXOG�EH�QRWHG��7KH�KHLJKW�LV�PRVW�HDVLO\�PHDVXUHG�E\�SUHVVLQJ�
D�ERRN�ZLWK�LWV�SDJHV�LQ�D�YHUWLFDO�SODQH�RQ�WKH�WRS�RI�WKH�KHDG�ZKLOH�WKH�LQGLYLGXDO�VWDQGV�
DJDLQVW�D�ZDOO��

�,,��� 6SDQ�RI�$UPV��*UHDWHVW�SRVVLEOH�GLVWDQFH�EHWZHHQ�WKH�WLS�RI�RQH�PLGGOH�ILQJHU�DQG�WKH�
WLS�RI�WKH�RWKHU�PLGGOH�ILQJHU��WKH�LQGLYLGXDO�VWDQGLQJ�XSULJKW�DJDLQVW�D�ZDOO�ZLWK�WKH�IHHW�ZHOO�
DSDUW�DQG�WKH�DUPV�RXWVWUHWFKHG��LI�SRVVLEOH�ZLWK�RQH�ILQJHU�DJDLQVW�D�GRRUSRVW�RU�FRUQHU�RI�WKH�
URRP��

�����
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�,,,��� 7KH�/HQJWK�RI�/()7� )RUHDUQ]��7KH�DUP�EHLQJ�EHQW�DV�PXFK�DV�SRV�VLEOH�LV�ODLG�XSRQ�
D�WDEOH��ZLWK�WKH�KDQG�IODWWHQHG�DQG�SUHVVHG�ILUPO\�DJDLQLVW�WKH�WDEOH��D�ER[��ERRN��RU�RWKHU�KDUG�
REMHFW�LV�SODFHG�RQ�LWV�HGJH�VR�DV�WRXFK�WKH�ERQ\�SURMHFWLRQ�RI�WKH�HOERZ��DQRWKHU�VR�DV�WR�WRXFK�
WKH�WLS�RI�WKH�PLGGOH�ILQJHU��&DUH�PXVW�EH�WDNHQ�WKDW�WKH�ERRNV�DUH�ERWK�SHUSHQGLFXODU�WR�WKH�
HGJH�RI�WKH�WDEOH�� 7KH�GLVWDQFH�EHWZHHQ�WKH�ERRNV�LV�PHDVXUHG�ZLWK�D�WDSH��

2U��
7KH�DUP�EHLQJ�EHQW�DV�P"XFK�DV�SRVVLEOH�WKH�HOERZ�LV�SUHVVHG�DJDLQVW�WKH�FRUQHU�RI�D�URRP��RU�

WKH�GRRUSRVW��WKH�KDQG�EHLQJ�IODWWHQHG�DQG�SUHVVHG�DJDLQVW�WKH�ZDOO�� 7KH�JUHDWHVW�GLVWDQFH�IURP�
WKH�WLS�RI�WKH�PLGGOH�ILQJHU�WR�WKH�FRUQHU�RU�GRRUSRVW�LV�WR�EH�PHDVXUHG��

6DPSOH�RI�ILOOHG�LQ�'DWD� &DUG�RI�)DPLO\�0HDVXUHPHQWV��

+HLJKW� 6SDQ�RI�$UPV�/HIW�)RUHDUP�

2QH�)DPLO	\�RQO\� )HHW� ,QFKHV�)HHW� ,XFKHV�)HHW� ,QFKHV�

)DWKHU����� ���� �� �V� �� �� �� ��
�1RW�VWHS�IDWKHU��

0RWKHU� �� 2� �� �� �� �L�
�1RW�VWHS�PRWKHU��

$JH�

6RQ� ����� �� ���� �� ���� �� �����

6RQ� ���� �� �� �� �� ����

'DXJKWHU� ��� �� �M� �� �� �� ��

'DXJKWHU� ��� �� ��� �� �� �� ��

1DPH�DQG�$GGUHVV�RI�5HFRUGHU��QRW�WR�EH�SXEOLVKHG�LQ�DQ\�
ZD� EXW�IRU�FRQYHQLHQFH�RI�UHIHUHQFH���

0LVV�$��/��5RELQVRQ��
%ORXQWV�&RXUW�0DQVLRQV��.HQVLQJWRQ��6�:��

����������������������������������������������������������� ��������� ����������������������������
%RWK�IDWKHU�DQG�PRWKHU�DUH�DEVROXWHO\�QHFHVVDU\�DQG�VKRXOG�

QRW�EH�RYHU����\HDUV�RI�DJH��
$OO�WKH�PHDVXUHV�DUH�WR�EH�UHFRUGHG�WR�WKH�QHDUHVW�TXDUWHU�

RI�DQ�LQFK�� %HIRUH�PHDVXULQJ�UHDG�WKH�QRWLFH�FLUFXODWHG�ZLWK�
WKLV�FDUG��DQG�NLQGO\�UHWXUQ�WKH�FDUG�DV�VRRQ�DV�SRVVLEOH�WR�

>1DPH�RI�LQGLYLGXDO�FROOHFWRU�ZDV�KHUH�LQVHUWHG@�
RU�WR�3URIHVVRU�.DUO�3HDUVRQ��8QLYHUVLW\�&ROOHJH��/RQGRQ��:�&��

� 3XW�%�DJDLQVW�LOXPEHUV�LI�PHDVXUH�LV�WDNHQ�LQ�ERRWV�� ,I�DQ\�
SHUVRQ�PHDVXUHG�KDV�HYHU�EURNHQ�D� OHJ��DUP�RU�FROODU�ERQH��SXW�
/��$��&�DJDLQLVW�DOO�KLV�RU�KHU�PHDVXUHPHQWV��
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,W�LV�QRW�IRU�D�PRPHQW�VXJJHVWHG�WKDW�WKH�LQVWUXFWLRQV�RU�VFKHGXOH�IRUP�DUH�
LGHDO��WKH\�DUH�RI�FRXUVH�RSHQL�WR�FULWLFLVP�RI�D�YDULHW\�RI�NLQGV��%XW�WKH\�ZHUH�
QRW�VHWWOHG�ZLWKRXW�FRQVLGHUDEOH�WKRXJKW�DQG�D�GHILQLWH�UHDVRQ�IRU�HDFK�SRLQW�
VWDWHG�� 7KXV�IXOO�JURZWK�LV�QRW�UHDFKHG�DW����\HDUV�RI�DJH��SHUKDSV�QRW�WLOO�����
7KH�JURZWK��KRZHYHU��IURP����WR����LV�UHODWLYHO\�VPDOO��DOWKRXLJK�VHQVLEOH��DQG�E\�
IL[LQJ�RXU�OLPLW�DW������ZH�IRXQG�D�YHU\�ODUJH�QWXPEHU�RI�IDPLOLHV�ZRXOG�EH�FXW�RII��
IRU�ERWK�SDUHQWV�ZRXOG�QRW�EH�VXUYLYLQJ��RU��LI�VXUYLYLQJ��EH\RQG�WKH�DJH�OLPLW�
IL[HG�IRU�SDUHQWV�� )XUWKHU��ZH� VKRXOG�KDYH�EHHQ� XQDEOH� WR� LQWHUHVW�FROOHJH�
VWXGHQWV�HIIHFWLYHO\�LQ�WKH�PDWWHU��DV�WKH�EWXON�RI�WKHP�IDOO�EHWZHHQ����DQG�����
$JDLQ��LW�ZRXOG�KDYH�EHHQ�EHWWHU�WR�WDNH�D� ORZHU�PD[LPXP�DJH�IRU�WKH�SDUHQWV��
EXW�LQ�GRLQJ�VR�ZH�VKRXOG�DJDLQ�KDYH�JUHDWO\�OLPLWHG�RXU�DYDLODEOH�PDWHULDO��
%HWWHU�RUJDQV�PLJKW�XQGRXEWHGO\�KDYH�EHHQ� VHOHFWHG�WKDQ�VWDWXUH��VSDQ�DQG�
IRUHDUP��H�J��KHDG�DQG�ILQJHU�PHDVXUHPHQWV��EXW�LQ�VXFK�FDVHV�LQVWUXPHQWV�DQG�
JUHDWHU�HODERUDWLRQ�DUH�QHHGHG��DQG�WKH�GLIILFXOW\�RI�REWDLQLQJ�XSZDUGV�RI������
IDPLOLHV��DOUHDG\�YHU\�JUHDW��ZRXOG�KDYH�EHHQ�PXFK�LQWHQVLILHG��:H�FKRVH�RUJDQV�
HDVLO\�PHDVXUHG�ZLWK�PRGHUDWH�DFFXUDF\�DQG�DVNLQD�IRU�WKH�QHDUHVW�TXDUWHU�LQFK��
RQO\�WDEXODWHG�VWDWXUH�DQG�VSDQ�WR�WKH�QHDUHVW�LQFK��DQG�IRUHDUP�WR�WKH�QHDUHVW�
KDOI�LQFK��7KXV�WKH�VOLJKW�GLXUQDO�YDULDWLRQV�DQG�WKH�HUURUV�RI�PHDVXUHPHQW�RI�WKH�
FKDUDFWHUV�ZLOO�QRW�VHQVLEO\�DIIHFW�WKH�FRQVWDQWV�FDOFXODWHG�IURP�RXU�WDEOHV�� 2QO\�
D� VPDOO�SHUFHQWDJH�ZHUH�PHDVXUHG�LQ�ERRWV��ZH�FRXOG�QRW�LQVLVW�WKDW�ODGLHV�DQG�
JHQWOHPHQ�LQ�PLGGOH�OLIH�PXVW�UHPRYH�WKHLU�ERRWV��RU�ZH�PLJKW�KDYH�PHW�ZLWOL�D�
IDU�ODUJHU�QXPEHU�RI�UHIXVDOV�WR�EH�PHDVXUHG�� 6WLOO�WKH�EXON�RI�WKH�PHDVXUHG�
GLG�UHPRYH�ERRWV�� $IWHU�VRPH�H[SHULPHQWLQJ�RQ�WKH�HIIHFW�RI�KHHOV�RQ�DSSDUHQW�
VWDWXUH�LW�ZDV�IRXQG�WKDW�WKH�VXEWUDFWLRQ�RI�DQ�LQFK�IURP�WKH�UHFRUGHG�VWDWXUH�
IDLUO\�UHSUHVHQWHG�WKH�DYHUDJH�LQFUHPHQW�GXH�WR�ERRWV�� +HQFH� WKH�VPDOO�SHU��
FHQWDJH�RI�ERRW�HQWULHV�ZDV�UHGXFHG�EHIRUH�WDEOLQJ�E\�RQH�LQFK��

2I�FRXUVH�HDFK�IDPLO\�FDUG�GLG�QRW�SURYLGH�XV�ZLWK�IRXU�FKLOGUHQ��RXU�PD[LPXP�
QXPEHU�DOORZHG�� 7KXV�WKH�QXPEHU�RI�RXU�SDUHQWDO�SDLUV�OLHV�IRU�WKH�GLIIHUHQW�
WDEOHV�EHWZHHQ������DQG�������ZKLOH�IRU�WKH�IUDWHUQDO�FRUUHODWLRQV�ZH�KDYH�UHVXOWV�
EDVHG�RQ�����WR������SDLUV��DFFRUGLQJ�WR�WKH�QDWXUH�RI�WKH�WDEOH�� 7KLV�LV�GXH�WR�
WKH�IDFW�WKDW�LW�ZDV�IRXQG�IDU�PRUH�GLIILFXOW�WR�JHW�WKH�PHDVXUHPHQWV�RQ�WZR�
DGXOW�EURWKHUV��WKDQ�RQ�WZR�VLVWHUV�� ,W� ZDV�SDUWO\�WKLV�GHIHFW�LQ�WKH�QXPEHU�
RI�SDLUV�RI�EURWKHUV�ZKLFK�OHG�WR�WKH�ZLGHU�V\VWHP�RI�VFKRRO�PHDVXUHPHQWV�RQ�
EURWKHUV��7KH� ODWWHU��KRZHYHU��GR� QRW�PRGLI\�EXW� RQO\�FRQILUP�WKH�UHVXOWV�
REWDLQHG�IURP�WKH�VPDOOHU�VHULHV�LQ�WKH�)DPLO\�5HFRUGV��

,�QRZ�SURSRVH�WR�GHDO�DW�OHQJWK�ZLWK�WKH�UHVXOWV�REWDLQHG�IURP�RXU�PDWHULDO��

�LLL�� 7KHRU\�DSSOLHG��

7KH�UHJUHVVLRQ�LQ�DOO�FDVHV�LV�HVVHQWLDOO\�OLQHDU��L�H��YHU\�FORVHO\�OLQHDU�ZLWKLQ�WKH�
OLPLWV�RI�UDQGRP�VDPSOLQJ�� ,W� LV�LPSRVVLEOH�WR�JLYH�GLDJUDPV�RI�DOO�WKH���[����

�3UREDEO\�WZR�DGXOW�EURWKHUV�ZHUH�IDU�PRUH�UDUHO\�IRXQG�ERWK�OLYLQJ�DW�KRPH��RU�LI�DW�KRPH�GHFOLQHG�
WR�EH�VXEPLWWHG�WR�D�PHDVXUHPHQW��ZKLFK�RIIHUHG�QR�LPPHGLDWH�DGYDQWDJH�WR�WKHPVHOYHV��
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7KH�IROORZLQJ�LV�WKH�7DEOH�IRU�IRUHDUP�LUQ�VRQV��

)RUHDUP�LQ�6RQV�� �����&DVHV�� 0HDQ� � �������6WDQGDUG�'HYLDWLRQ� �������

)RUHDUP�_,� ,�9�&� ,,�
LQ�LQFKHV� OO� ,� ,� O���OR�

���
WFO� W4�

�� ,��
&�� =��

�� B� !,!,=!!,4�

2E6HU9HG�_�� �� �� ���� ��� ����� ��� ������������ ���� ���������� ��� ����� ���� ��� �� �� ��
)UHTXHQF\�

1RUPQDO� �� ���� ���� ����� ����������� ������������������������ ���
�� ��
�� ��������� ������ ��
)�U�H�T�X�H�Q�F�\� �� B� B� �� B� B� B� B� �� B� B� B� �� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� B� �� B� B� B� B� B�

7KLV�7DEOH�DV�ZHOO�DV�WKH�SUHYLRXV�RQH�VXJJHVWV�WKDW�D� VPDOO�EXW� VHQVLEOH�
HOHPHQW�RI�VNHZQHVV�LQ�WKH�IRUHDUP�DV�ZHOO�DV�WKH�RXWO\LQJ�JURXS�FRQWULEXWHV�WR�
WKH�GLYHUJHQFH�IURP�QRUPDOLW\��

,W� ZLOO�EH� VHHQ�WKDW�RXU�SUHVHQW�GDWD�MXVWLILHV�$0U�*DOWRQ
V�RULJLQDO�XVH�IRU�
VWDWXUH�RI�WKH�QRUPDO�FXUYH�DQG�WKH�QRUPDO�VXUIDFH��L�H��

17� ���������� [�� �[\U� \���

�ZKHUH�]��[�%\�LV�WKH�IUHTXHQF\�RI�D�JURXS�RI�UHODWLYH�SDLUV�KDYLQJ�FKDUDFWHUV�ZLWK�
GHYLDWLRQV�IURP�WKHLU�QPHDQV�O\LQJ�EHWZHHQ�[��\�DQG�[��"�[��\����\��1� EHLQJ�WKH�
WRWDO�QXPEHU�RI�SDLUV��"[��DU�EHLQJ�WKH�VWDQGDUG�GHYLDWLRQV��DQG�U�WKH�FRHIILFLHQW�
RI�FRUUHODWLRQ�RI�WKH�WZR�FKDUDFWHUV��VHH�3KLO��7UDQV��9RO�������$��S������HW�VHT����
,W�DOVR�LV�IXOO\�MXVWLILHG�IRU�VSDQ�DQG�HYHQ�IRU�IRUHDUP��LI�ZH�UHPHPEHU�WKDW�WKHUH�
H[LVWV�D�VPDOO�JURXS�RI���RXWOLHUV����� 7KH�QRUPQDOLW\�RI�WKH�GLVWULEXWLRQ�DGGV�OLWWOH��
KRZHYHU��WR� RXU�LQYHVWLJDWLRQ��DV� ORQJ�DV� ZH�FDQ�VKRZ�WKDW�WKH�UHDUHVVLRQ�LV�
SUDFWLFDOO\�OLQHDU��VHH� 'LDJUDP� ,,,���� 7KH�SUDFWLFDO�YDOXH�RI�QRUPDOLW\�DULVHV�
FKLHIO\�ZKHQ�ZH�SDVV�IURP�PHDVXUDEOH�FKDUDFWHUV�LQ�PDQ�WR�WKRVH�WKDW�DUH�QRW�
FDSDEOH�RI�H[DFW�TXDQWLWDWLYH�PHDVXUHPHQW��IRU�KHUH�HYHU\�H[FHSWLRQ�WR�QRUQPDOLW\�
ZHDNHQV�RXU�JHQHUDO�SRVLWLRQ��

7KH�JHQHUDO�OLQHDULWY�RI�RXU�UHJUHVVLRQ�OLQHV�HQDEOHV�XV�LQ�WKH�SUHVHQW�FDVH�WR�
DSSO\�D� VLPSOH�WKHRU\��DV� VRRQ�DV� ZH�KDYH�FDOFXODWHG�WKH�PHDQV��WKH�VWDQGDUG�
GHYLDWLRQV��DQG�WKH�FRUUHODWLRQV�RI�WKH�YDULRXV�FKDUDFWHUV��

7KHVH�ZLOO�HQDEOH�XV��E\�XVLQJ�WKH�IROPXODH�RI�VLPSOH�RU�PXOWLSOH�FRUUHODWLRQ��
ZKLFK�GHSHQG�VLPSO\�RQ� OLQHDULW\��WR�SUHGLFW�WKH�SUREDEOH�FKDUDFWHU�LQ� DQ\�
LQGLYLGXDO�IURP�D�NQRZOHGJH�RI�RQH�RU�PRUH�SDUHQWV�RU�EUHWKUHQ����VLEOLQJV��� �
EURWKHUV�RU�VLVWHUV��� %XW�ZLWKRXW�IXUWKHU�DVVXPOSWLRQ�WKH\�GR�QRW�HQDEOH�XV�WR�
WHVW�WKH�HIIHFW�RI�ORQJ�FRQWLQXHG�VHOHFWLRQ�LQ�HVWDEOLVKLQJ�VWRFNV��IRU�ZH� KDYH�
QR� DQFHVWUDO�FRUUHODWLRQV��EH\RQG�WKH�SDUHQWDO��IRU�WKH�FKDUDFWHUV�GHDOW�ZLWK��
$QFHVWUDO�FRUUHODWLRQV�EH\RQG�WKH�SDUHQWDO�DUH��KRZHYHU��NQRZQ�IRU�PDQ�LQ�H\H��
FRORXU�LQKHULWDQFH��XS� WR�JUHDW�JUDQGSDUHQWV���IRU�KRUVHV�LQ�FRDW�FRORXU��XS� WR�
JUHDW�JUHDW�JUDQGSDUHQWV���DQG� IRU�GRJV� LQ� FRDW�FRORXU��XS� WR� JUDQGSDUHQWV���
+HQFH��LI�WKH�SDUHQWDO�FRUUHODWLRQV�IRU�PHQ��KRUVHV�DQG�GRJV�DUH�VHQVLEO\�WKH�VDPH��
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ZH�VKDOO�KDYH�VPDOO�KHVLWDWLRQ�LQ�DVVXLPLQJ�WKDW�WKH�DQFHVWUDO�FRUUHODWLRQV�IRU�
VWDWXUH��VSDQ�DQG�IRUHDUP�LQ�PDQ�DUH�FORVHO\�DOLNH�LQ�YDOXLH�WR�WKRVH�IRU�KLV�H\H��
FRORXU�DQG�IRU�RWKHU�FKDUDFWHUV�LQ�KRUVH�RU�GRJ�� :H�VKDOO�WKXLV�EH�DEOH�WR�H[WHQG�
RXU�WKHRU\��VR�DV� WR�GHGXFH�IURP�RXLU�GDWD�WKH�UDWH�DW�ZKLFK�VHOHFWLRQ��QDWXUDO�
RU�DUWLILFLDO��ZRXOG�HVWDEOLVK�VWRFNV�LQ�PDQ��DQG�IXUWKHU��WKH�OLPLWDWLRQV�WKHUH�DUH�
WR�WKH�FRQFHSWLRQ�RI�DQ�LQGHILQLWHO\�DFWLYH�UHJUHVVLRQ�IROORZLQJ�RQ�WKH�VXVSHQVLRQ�
RI�VHOHFWLRQ��

,W� ZLOO�EH�IRXQG�WKDW�DV�IDU�DV�WKH�DFWXDO�YDOWXHV�DUH�FRQFHUQHG�RXU�)DPLO\�
5HFRUGV�JLYH�YDOXHV�IRU�KHUHGLW\�LQ�PDQ�YHU\�VHQVLEO\�ODUJHU�WKDQ�0U�*DOWRQ
V�
VWDWXUH�GDWD��DQG�PXFK�FORVHU�WR�WKRVH�REWDLQHG�IURP�KLV�H\H�FRORXU�GDWD�DQG�IRU�
FRDW�FRORXU�LQ�KRUVHV�DQG�GRJV��

�LY�� 6L]H�DQG�9DULDELOLW\�RI�&KDUDFWHUV�LQ�WKH�WZR�*HQHUDWLRQV��
,� ZLOO�ILUVW�FRQVLGHU�ZKHWKHU�WKHUH�LV�D� VHQVLEOH�FKDQJH�LQ�W\SH�EHWZHHQ�WKH�

ROGHU�DQG�\RXQJHU�JHQHUDWLRQ�RI�RXU�RZQ�HSRFK�� 7KH�SUREOHP�LV�QRW�VR�HDV\�WR�
DQVZHU�DV� LW�PLJKW�D� SULRUL�DSSHDU�WR�VRPH�� :H�KDYH�WKH�IROORZLQJ�UHVXOWV��

7$%/(� ,�� $OWHUDWLRQ�LQ�7\SH��

0($16� 6WDWXUH� 6SDQ� )RUHDUP�

W� Q� )DWKHU� ���� ������������ �������"����� ������������,VW�*H'HUDWLRQ� ,�0RWKHU� ���� ��������� ��� ��������� ���� �������������
�QG�*HQHUDWL"� RQ�6R��Q�� ���� ��������� ��� ��������� ��� ��������������QG�*HHUDWLR� 'DXJKWHU����� ��������"� ��� ���������� ��� ��������� ����

67$1'$5'� '(9,$7>216� 6WDWXUH� 6SDQ� )RUHDUP�

,VW�*HQD� LRQ� )DWKHU� ���� ������������ ������������ �������
���

�VW*HQHUDWLRQ�70RWKHU� ���� ��
����� ���� ��#�������� �����������
6RQ� ����� �������� ���� ������������ �������� �����QG�*`HQHUDWLRQ�Q�''DXJKWHU���� �������� ��� ������������ �������� ���

&2()),&,(176� 2)�9$5,$7,21� 6WDWXUH� 6SDQ� )RUHDUP�

�VW�*HQHUDWLRQ�)DWKHU� ���� ��
�O��� �� ���� ����B����� ������� ����H� 0RWKHU� ���� ���������� ������"��� ��K����� ����
�QG�*HQHUDWLRQ�6RQ� ���� ���� ��������� ���� ������������ ������������

'DXJKWHU����� �������� ��� ����������� ������"�����

25*$1,&� &255(/$7,216� 6WDWXUH�DQG� 6SDQ�DQG� )RUHDUP�DQG�
6SDQ� )RUHDUP� 6WDWXUH�

0VW�
*HQHUDWLRQ� )DWKHU� ���� ���������

���B��
���� ������

����0RWKHU� ���� ����"� ���� ������ ���� ����B�����
�� 6RQ� ����� ���� ����� ����� ����B������ ����������QG�*HQHUDWLRQ� ��'DXJKWHU����� � ������ ���� � ���������� � �����"����

� :H�QRWH�KHUH�D� VHFRQGDU\�VH[XDO�GLIIHUHQFH��WKH�VSDQ�RQ�WKH�DYHUDJH�LV�DERXW����JUHDWHU�WKDQ�WKH�
VWDWXUH�LQ�PDQ��DQG�DERXW�����OHVV�WKDQ�WKH�VWDWXUH�LQ�ZRPDQ��
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1RZ�WKLV�7DEOH�FRQWDLQV�D� QXPEHU�RI�PRVW�LQWHUHVWLQJ��SRLQWV��

,Q�WKH�ILUVW�SODFH�WKH�SUREDEOH�HUURUV�VKRZ�XV�WKDW�IRU�DOO�WKUHH�FKDUDFWHUV�LQ�
ERWK�VH[HV�WKH�\RXQJHU�JHQHUDWLRQ�LV�GLVWLQFWO\�ODUJHU�WKDQ�WKH�ROGHU�JHQHUDWLRQ��
VRQ�WKDQ�IDWKHU��GDXJKWHU�WKDQ�PRWKHU��,V� WKLV�D�UHDO�SURJUHVV�LQ�W\SH"� 7DNLQJ�
0U�3RZ\V
�GLDJUDP�IRU�VKULQNDJH�LQ�VWDWXUH��ZH�VKRXOG�H[SHFW�RXU�PHQ�WR�UHDFK�
D�PD[LPXP�DW�DERXW����DQG�RXU�ZRPHQ�DW����� +HQFH��VLQFH�WKH�DYHUDJH�DJH�RI�
RXU�\RXQJHU�JHQHUDWLRQ�LV�QRW�PRUH�WKDQ����\HDUV��WKH�\RXQJHU�JHQHUDWLRQ�FDQQRW�
KDYH�UHDFKHG�LWV�PD[LPXP��2Q�WKH�RWKHU�KDQG��RXU�DYHUDJH�DJH�RI�SDUHQWV�PXVW�
EH�DERXW����� /HW� XV� VXSSRVH�WKHP�WR�EH� ��� HYHQ�� 7KH� GLIIHUHQFH�LQ�DJH� RI�
SDUHQWV�DQG�RIIVSULQJ�ZRXOG�WKXV�PDUN�D� VKULQNDJH�RI�DERXW�����DW�D�PD[LPXP��
%XW�WKH�GLIIHUHQFH�EHWZHHQ�IDWKHUV�DQG�VRQV�LV�DERXW�DQ� LQFK�IRU�VWDWXUH�DQG�
VSDQ��DQG�IRU�PRWKHUV�DQG�GDXJKWHUV�DERXW�DQ�LQLFK�DQG�D�KDOI�� ,W�VHHPV�LPSRV��
VLEOH�WKHUHIRUH�WR�DWWULEXWH�WKH�ZKROH�FKDQJH�EHWZHHQ�WKH�WZR�JHQHUDWLRQV�WR�ROG��
DJH�VKULQNDJH��,Q� WKH�QH[W�SODFH��FDQ�LW�EH�GXH�WR�SHULRGLF�VHOHFWLRQ��L�H��RQO\�
D� SRUWLRQ�RI�WKH�\RXQJHU�JHQHUDWLRQ�EHFRPH�IDWKHUV�DQG� PRWKHUV"� ,I� VR��ZH�
VKRXOG�H[SHFW�QRW�RQO\�D� FKDQJH�LQ�W\SH��EXW�D� FKDQJH�LQ�YDULDELOLW\�EHWZHHQ�
WKH�WZR�JHQHUDWLRQV��&RPSDULQJ�WKH�VWDQGDUG�GHYLDWLRQV�RI�IDWKHUV�DQG�VRQV��ZH�
VHH� WKDW�IDWKHUV�DQG�62'V� DUH� ZLWKLQ�WKH�OLQPLWV�RI�UDQGRP�VDPSOLQJ�HTXDOO\�
YDULDEOH�� 2Q� WKH�RWKHU�KDQG�GDXJKWHUV
�VWDQGDUG�GHYLDWLRQV�DUH�LQ�HYHU\�FDVH�
VHQVLEO\�ODUJHU�WKDQ�WKRVH�RI�WKHLU�PRWKHUV��,W�ZRXOG�WKXV�VHHPQ�KLJKO\�SUREDEOH�
WKDW�WKH�FDXVHV�DW�ZRUN�LQ�WKH�FDVHV�RI�WKH�WZR�VH[HV�DUH�QRW�HQWLUHO\�WWKH�VDPH��
0RWKHUV�RI�DGXOW�FKLOGUHQ�DUH�D�PRUH�VWULQJHQWO\�VHOHFWHG�SRUWLRQ�RI�WKH�SRSXODWLRQ�
WKDQ�IDWKHUV�DSSHDU�WR�EH�� 2I�FRXUVH�VRPH�FKDQJH�LQ�W\SH�EHWZHHQ�PRWKHUV�DQG�
DGXOW�GDXJKWHUV�LV�XQGRXEWHGO\�GXLH�WR�WKH��IDFW�RI�FKLOG�EHDULQJ��LQGHSHQGHQW�RI�
DQ\�VHOHFWLRQ�LQ�FKLOGEHG�� %XLW�LW�LV�GLIILFXOW�WR�VHH�KRZ�D� SK\VLRORJLFDO�HIIHFW�RI�
WKLV�NLQG�FRXOG�FKDQJH�YDULDELOLW\�DV�ZHOO�DV� W\SH�� ,� KDYH�VKRZQ�WKDW�WKHUH�LV�
D�VOLJKW�FRUUHODWLRQ�EHWZHHQ�VL]H�DQG�IHUWLOLW\�LQ�ZRPHQW��DQG�WKWLV�PD\�EH�SDUWLDOO\�
WKH�VRXUFH�RI�WKH�REVHUYHG�HIIHFW��:KHWKHU��KRZHYHU��WKH�UHVXOW�EH�GXH�WR�QDWXUDO�
RU�UHSURGXFWLYH�VHOHFWLRQ��WKH�FKDQJH�LQ�WKH�YDULDELOLW\�RI�WKH�WZR�JHQHUDWLRQV�
RI�ZRPHQ�VHHQPV�WR�PH�WR�LQGLFDWH�WKDW�WKHUH�LV�D�VHOHFWLYH�FKDQJH�JRLQJ�RQ�LQ�WKH�
ZRPHQ�RI�WKH�PLGGOH�FODVVHV�LQ�WKLV�FRXQWU\��7KH� GLIIHUHQFH�LQ� W\SH�EHWZHHQ�
IDWKHUV�DQG�VRQV��VLQFH�WKHUH�LV�QR�FKDQJH�RI�YDULDELOLW\��PLJKW�EH�PRUH�OLNHO\�
WR�EH�GXH�WR�LPSURYHG�SK\VLFDO�H[HUFLVH�� 2I�FRXUVH�D�SRUWLRQ�RI�WKH�FKDQJH�LQ�
WKH�ZRPHQ�PXVW�DOVR�EH�DWWULEXWHG�WR�WKLV��EXW�WKH�FKDQJH�LQ�YDULDELOLW\�IRUELGV��
,� WKLQN��LWV�EHLQJ�HQWLUHO\�DWWULEXWHG�WR�WKLV�VRXUFH��

+RZHYHU�ZH�MXGJH� WKH�PDWWHU��ZKHWKHU�ZH�FRQVLGHU�LW�GXH�WR�VHOHFWLRQ��RU�WR�
EHWWHU�HQYLURQPHQW��QRXULVKPHQW��RU�H[HUFLVH��WKHUH�VHHPV�QR�UHDVRQ�WR�VXSSRVH�
WKDW�WKH�SRSXODWLRQ��DV�IDU�DV�WKH�PLGGOH�FODVVHV�DUH�FRQFHUQHG��LV�GHJHQHUDWLQJ��
,Q� VSDQ��VWDWXUH�DQG�IRUHDUP�WKH�\RXQJHU�JHQHUDWLRQ�LV�VHQVLEO\�EHWWHU�WKDQ�LWV�
SDUHQWV��

�%LRPHWULND��9RO��,�� S������

W�5��6��3URF��9RO������S������� 6HH�DOVR�9RO������S�����HW
VHT��
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,I�ZH�FRPSDUH�WKH�WZR�VH[HV��ZH�VHH�WKDW�H[FHSW�LQ�WKH�PDWWHU�RI�VWDWXUH�WKH�
PDUULHG�ZRPDQ�LV�UHODWLYHO\�DV�YDULDEOH�DV� WKH�PDUULHG�PDQ��ZKLOH�LQ�DOO�WKUHH�
FKDUDFWHUV�WKH�\RXQJ�ZRPDQ�LV�UHODWLYHO\�PRUH�YDULDEOH�WKDQ�WKH�\RXQJ�PDQ�� 7KH�
VXSSRVHG�SUHSRQGHUDQFH�RI�PDOH�YDULDELOLW\�LV�WKXV�DJDLQ� YHU\�IXOO\�QHJDWLYHG��
IRU�ODUJH�VWDWLVWLFV�RI�W\SLFDO�SK\VLFDO�FKDUDFWHUV�LQ�PDQNLQG��

7XUQLQJ�WR�WKH�FRUUHODWLRQV�ZH�VHH��D�� WKDW�LQ�WKH�ROGHU�JHQHUDWLRQ�WKH�PRWKHU�
LV� OHVV�KLJKO\�FRUUHODWHG�WKDQ�WKH�IDWKHU���E��WKDW�LQ�WKH�\RXQJHU�JHQHUDWLRQ�WKH�
VRQ�LV�OHVV�KLJKO\�FRUUHODWHG�WKDQ�WKH�GDXJKWHU���F��WKDW�WKH�\RXQJHU�JHQHUDWLRQ�
RI�ERWK�VH[HV�LV�PRUH�KLJKO\�FRUUHODWHG�WKDQ�WKH�ROGHU�JHQHUDWLRQ��1RZ�WKH�HIIHFW�
RI�VHOHFWLRQ�LV�WR�UHGXFH�FRUUHODWLRQ��KHQFH�LI�VHOHFWLRQ�D� VHOHFWLYH�GHDWK�UDWH�
EH�D�UHDO�IDFWRU�LQ�WKH�FDVH�RI�PDQ�DQG�ZH�NQRZ�LW�WR�EH�VR��ZH�VKRXOG�FHUWDLQO\�
H[SHFW�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�DJHV�RI�\RXWK�DQG�RI�PLGGOH�OLIH�WR�EH�UHGXFHG��
7KH\�DUH�WKXV�UHGXFHG��EXW�IDU�PRUH�PDUNHGO\�VR�LQ�WKH�FDVH�RI�ZRPDQ�WKDQL�LQ�WKDW�
RI�PDQ�� 1RZ�DV�IDU�DV�RXU�GDWD�DW�SUHVHQW�UHDFK�ZH�NQRZ�WKDW�WKH�PQDOH�EDE\�
LV�PRUH�YDULDEOH�DQG�PRUH�KLJKO\�FRUUHODWHG�WKDQ�WKH�IHPDOHW�� ,Q� \RXWK�WKH�
ZRPDQ�LV�PRUH�YDULDEOH�DQG�PRUH�KLJKO\�FRUUHODWHG�WKDQ�WKH�PDQ��LQ�DGXOW�DJH�
DIWHU�FKLOG�EHDULQJ�VKH�LV� OHVV�KLJKO\�FRUUHODWHG�DQG�SHUKDSV�YHU\�VOLJKWO\�OHVV�
YDULDEOH�� ,W� ZRXOG�WKXV�VHHP�WKDW�EHWZHHQ�ELUWK�DQG�PDQKRRG�WKH�QPDOH�LV�
VHOHFWHG�DQG�IDOOV�LQ� ERWK�YDULDELOLW\�DQG� FRUUHODWLRQL�EHORZ�KLV�VLVWHU�� :LWK�
ZRPDQKRRG�FRPHV�KHU�SHULRG�RI�VHOHFWLRQ��VH[XDO�VHOHFWLRQ�IRU�ZLIHKRRG��QDWXUDO�
DQG� UHSURGXFWLYH�VHOHFWLRQ�IRU�PRWKHUKRRG��7KHVH�DFW�ZLWK�D� OLWWOH�H[SHFWHG�
LQWHQVLW\�DQG�OHDYH�PRWKHUV�RI�DGXOW�IDPLOLHV�ZLWK�IDU�OHVV�YDULDELOLW\�DQG�FRUUH��
ODWLRQ�WKDQ�WKHLU�KXVEDQGV�KDYH��

2I�FRXUVH�WKHVH�FKDQJHV�LQ�YDULDELOLW\�DQG�FRUUHODWLRQ�PD\�EH�SDUWO\�JURZWK�
FKDQJHV��EXW�VLQFH�RQ�WKH�DYHUDJH�WKH�PDQ�UHDFKHV�KLV�PD[LPXP�VL]H�IRXU�RU�
ILYH�\HDUV�ODWHU�WKDQ�WKH�ZRPDQ�DQG�DW�OHDVW�IRXU�RU�ILYH�\HDUV�EH\RQG�WKH�DYHUDJH�
DJH�RI�RXU�JURXS�VRQV��LW�LV�GLIILFXOW�WR�DFFRXQW�IRU�WKH�ZLGH�GLIIHUHQFH�LQ�YDULDWLRQ�
DQG�FRUUHODWLRQ�EHWZHHQ�GDXJKWHUV�DQG�PRWKHUV�DV�FRPSDUHG�ZLWK�WKDW�EHWZHHQ�
VRQV�DQG�IDWKHUV�E\�JURZWK�FKDQJHV�RQO\��

,� DP�LQFOLQHG�WR�WKLQN�7DEOH�,�� LV�YHU\�LOOXVWUDWLYH�RI�WKH�QDWXUH�RI�VHOHFWLRQ�
DPRQJ�PDQNLQG��DQG�IXUWKHU�WKDW�LW�LV�DOVR�KRSHIXO��QRW�DV�UHJDUGV�WKH�TXDQWLW\��
RI�ZKLFK�LW�WDNHV�QR�DFFRXQW��EXW�DV�UHJDUGV�WKH�TXDOLW\�RI�WKH�RIIVSULQJ�RI�D�IDLU�
VDPSOH�RI�WKH�(QJOLVK�PLGGOH�FODVVHV��

�Y�� 'LUHFW�$VVRUWDWLYH�0DWLQJ�LQ�0DQ��
:H�KDYH�VHHQ�DERYH�WKDW�DOO�ZRPHQ��LI�WKH\�LQGHHG�EHFRPH�ZLYHV��GR� QRW�

EHFRPH�WKH�PTWKHUV�RI�DGXOW�FKLOGUHQ��L�H��WKH�PRWKHUV�RI�WKH�VHFRQG�JHQHUDWLRQ�DUH�
QRW�D� UDQGRP�VDPSOH�RI�WKHLU�RZQ�JHQHUDWLRQ��+RZHYHU�LW�PD\�DULVH�WKHUH�LV�

�6HH�7KH�&KDQFHV�RI�'HDWK��9RO��L�� SS����������� $�UHFHQW�FULWLFLVP�E\�0U�+DYHORFN�(OOLV�RI�P\�
YLHZ�WKDW�WKHUH�LV�QR�SUHSRQGHUDWLQJ�YDULDELOLW\�RI�PDQ�RYHU�ZRPDQ�VHHPV�WR�QHHG�QR�UHSO\��IRU�WKH�
DXWKRU�GRHV�QRW�DSSHDU�WR�XQGHUVWDQG�ZKDW�ZHLJKW�LV�WR�EH�JLYHQ�WR�VFLHQWLILF�HYLGHQFH�DV�FRPSDUHG�ZLWK�
YDJXH�JHQHUDOLWLHV��

W�5��6��3URF��9RO������S������
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FHUWDLQO\�D� �SUHIHUHQWLDO�PDWLQJ�� WDNLQJ�SODFH�� ,� WKLQN�ZH�PD\�VDIHO\�DVVHUW�
WKDW�WKH�ILUVW�IDFWRU�RI�VH[XDO�VHOHFWLRQ�LV�DFWLYH�LQ�PDQ�� ,�QRZ�WXUQ�WR�WKH�VHFRQG�
IDFWRU����DVVRUWDWLYH�PDWLQJ��� ,I� FHUWDLQ�ZRPHQ�DUH� UHMHFWHG��DW� DQ\�UDWH�DV�
PRWKHUV�RI�DGXOW�FKLOGUHQ��GR�WKH�UHPDLQGHU�PDWH�DW�UDQGRP�DV�IDU�DV�WKH�DERYH�
WKUHH�FKDUDFWHUV�DUH�FRQFHUQHG�"� 7KH�DQVZHU�LV�PRVW�GHFLGHGO\�LQ�WKH�QHJDWLYH��
WKHUH�LV�D� YHU\�VHQVLEOH�UHVHPEODQFH�LQ�VL]H�EHWZHHQ�KXVEDQG�DQG�ZLIH��ZKLFK�
G�SULRUL�,� VKRXOG�KDYH�VDLG�ZDV�KDUGO\�FRQFHLYDEOH��7DEOH�,/� JLYHV�WKH�GLUHFW�
DQG�FURVV�FRHIILFLHQWV�IRU�DVVRUWDWLYH�PDWLQJ�LQ�PDQ��

7$%/(� ,,��

$VVRUWDWLYH�0DWLQJ�� %DVHG�RQ������WR������&DVHV�RI�+XVEDQG�DQG�:LIH��

+XVEDQG
V� :LIH
V� &RUUHODWLRQ�DQG�
&KDUDFWHU� &KDUDFWHU� 3UREDEOH�(UURU� 6\PERO�

6WDWXUH� 6WDWXUH� ������������ U���
'LUHFW� 6SDQ� 6SDQ� ������� 2�2�� "����

)RUHDUP� )RUHDUP� �������2���� U���

6WDWXUH� 6SDQ�
�������

����� U���
6WDWXUH� )RUHDUP� ������� 2�2�� U���

&URVV� 6SDQ� 6WDWXUH� ������� ����� U���
6SDQ� )RUHDUP� ������� 2�2�� U���
)RUHDUP� 6WDWXUH� ������� 2�2�� U���
)RUHDUP� 6SDQ� ������� 2���� U���

:H� VHH�DW�RQFH�WKDW�EHWZHHQ�WKH�VDPH�SK\VLFDO�FKDUDFWHUV�LQ�WKH�KXVEDQG�
DQG�ZLIH�RI�DGXOW�FKLOGUHQ�WKHUH�LV�D� FRUUHODWLRQ�RI�XSZDUGV�RI����D� PRVW�UH��
PDUNDEOH�GHJUHH�RI�UHVHPEODQFH��JUHDWHU�WKDQ�WKDW�RI�JUHDW�JUDQGSDUHQWV�WR�
WKHLU�JUHDW�JUDQGFKLOGUHQ��DERXW� ��W���DQG�SUREDEO\�JUHDWHU�WKDQ�WKDW�RI�ILUVW�
FRXVLQV�WR�HDFK�RWKHU��:H�FRXOG�KDUGO\�ZDQW�VWURQJHU�HYLGHQFH�RI�WKH�H[LVWHQFH�
RI�DVVRUWDWLYHU�PDWLQJ�LQ�PDQ��L�H��RI�WKH�DFWXDOLW\�RI�VH[XDO� VHOHFWLRQ�� ,� KDG�
SUHYLRXVO\�IRXQG�
�IURP�0U�*DOWRQ
V�)DPLO\�5HFRUGV��WKDW�WKH�FRUUHODWLRQ�LQ�
VWDWXUH�EHWZHHQ�KXVEDQG�DQG�ZLIH�ZDV������� ����EXW�EHWZHHQ�IDWKHU�DQG�PRWKHU�
RI�DGXOW�RIIVSULQJ�ZDV����������&RQVLGHULQJ�WKH�FRPSDUDWLYH�VPDOOQHVV�RI�PDWHULDO��
WKH�ODWWHU�UHVXOW�LV�LQ�YHU\�JRRG�DJUHHUQHQW�ZLWK�WKH�SUHVHQW��EXW�LW�VHHPV�WR�
LQGLFDWH�WKDW�D� SRUWLRQ�RI�WKH�REVHUYHG�UHVHPEODQFH�LQ� WKH�SDUHQWV�RI�DGXOW�
RIIVSULQJ�LV�GXH�WR�UHSURGXFWLYH�VHOHFWLRQ��L�H��KRPRJDP\�EHLQJ�D�IDFWRU�RI�IHUWLOLW\��
,I�WKH�SDUHLQWV�RI�DGXOW�FKLOGUHQ�DUH�RQ�WKH�DYHUDJH�PRUH�DOLNH�WKDQ�ILUVW�FRXVLQV��
WKHQ�LW�IROORZV�WKDW�DQ\�HYLOV�ZKLFK�PD\�IORZ�IURP�ILUVW�FRXVLQ�PDUULDJH�GHSHQG�
QRW�RQ�OLNHQHVV�RI�FKDUDFWHUV��EXW�RQ�VDPHQHVV�RI�VWRFN"��

7KDW�WKH�ZKROH�UHVXOW��IXUWKHU��LV�QRW�GXH�WR�D�PHUH�JHQHUDO�FXVWRP�RI�PHQ�
DQG�ZRPHQ�UQDWLQJ�ZLWK�SHUVRQV�QRW�GLIIHULQJ�ZLGHO\�IURP�WKHP�LQ�VWDWXUH��LV�

�3KLO��7UDQV��9RO�������S������HW�VHT�� 6HH�HVSHFLDOO\�S�������
W�%LRPHWULND��9RO��LL�� S������� �5��6��3URF��9RO������S������
"�,�KDYH�GLVFXVVHG�WKLV�SRLQW�PRUH�DW�OHQJWK��5��6��3URF��9RO������S������

%LRPHWULND�,,�
���
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���� 2Q�WKH�/DZV� RI�,QKHULWDQFH�LQ�$ODQ�

VKRZQ�E\�WKH�VHQVLEOH�FRUUHODWLRQ�WKHUH�LV�LQ�H\H�FRORXU�EHWZHHQ�KXVEDQG�DQG�
ZLIH��L�H������������ZKLFK�LV�FORVHO\�LQ�DJUHHPHQW�ZLWK�WKH�UHVXOWV�IRU�VWDWXUH�RI�
KXVEDQG�DQG�ZLIH�IURP�WKH�VDPH�GDWD��

:H�PD\��KRZHYHU��HVWLPDWH�KRZ�IDU�PDWLQJ�ZLWK�UHJDUG�WR�VWDWXUH�ZRXOG�
SURGXFH�UHVHPEODQFHV�LQ�VSDQ�DQG�IRUHDUP��/HW� WKH�VXEVFULSWV���������UHIHU�WR�
WKUHH�RUJDQV�LQ�D�PDOH�RI�WKH�SRSXODWLRQ�ZKR�PDUULHV��DQG���������WR�WKH�FRUUH��
VSRQGLQJ�RUJDQV�RI�D� IHPDOH�RI�WKH�PDUU\LQJ�SDUW�RI�WKH�SRSXODWLRQ��7KHQ�
U����U�W��U"���U����U����UH��DUH�RUJDQLF�FRUUHODWLRQV�VXFK�DV�ZH�KDYH�WDEOHG�RQ�S������� $OO�
FRUUHODWLRQV�VXFK�DV�U����U����U����U����U��� U���U����U���U���DUH�]HUR��LI�ZH�PQDWHG�SDLUV�DW�
UDQGRP��1RZ�OHW�WKHP�EH�DVVRUWDWLYHO\�PDWHG�DQG�OHW�S���� S�� SP�UHSUHVHQW�WKH�
GHJUHH�RI�UHVHPEODQFH�LQ�WKH�VH[XDO�VHOHFWLRQ�� /HW�U����U��� U0��EH�WKH�DSSDUHQW�
FRUUHODWLRQV�RI�PDWHG�SDLUV��WKHQ�U���ZLOO�QRW�EH�HTXDO�WR�3���� IRU�LW�LV�SDUWO\�GXH�
WR�WKH�GHJUHH�RI�DVVRUWDWLYH�PDWLQJ�LQGLFDWHG�LQ�S���DQG�SZ��EHFDXLVH��� DQG���
DUH�RUJDQLFDOO\�FRUUHODWHG�ZLWK����DQG���DQG���ZLWK���� WKXV�WKH�VHOHFWLRQ�RI��
V�
DQG��
V�WR�DVVRFLDWH�ZLWK��
V�DQG��
V�ZRXOG�LQGLUHFWO\�LQIOXHQFH�WKH�UHODWLRQVKLS�
RI���DQG����HYHQ�LI�WKHUH�ZHUH�QR�GLUHFW�DVVRFLDWLQJ�RI�O
V�DQG��
V�� 7KH�UHODWLRQVKLS�
RI�U����U����U���WR�3����S���S���PD\�EH�HDVLO\�IRXQG�IURP�P\�PHPRLU�RQ�WKH�LQIOXHQFH�RI�
VHOHFWLRQ�RQ�YDULDELOLW\�DQG�FRUUHODWLRQW��:H�KDYH�RQO\�WR�SXW�LQ�WKH�IRUPXODH�RI�
SS�������� WKH�DSSURSULDWH�YDOXHV�IRU�WKH�SRSXODWLRQ�GHVFULEHG�DERYH�DQG�ZH�ILQG��

U���  � SO�� �� S���U �� U����� S��UO��U���
U��� �S���U���U�� �� 3��� �SU�U�U� �������������������������L���

U��  � 3���U���U����� S���U;�U�����30� -�

1RZ�VXSSRVH�WKDW���DQG���UHSUHVHQW�VWDWXUHV���� DQG��� VSDQV��DQG��� DQG���
IRUHDUPV��7KHQ�LI�DOO�DVVRUWDWLYH�PDWLQJ�EH�GXH�WR�VHOHFWLRQ�RI�VWDWXUH��ZH�PLJKW�
SXW�S�� DQG�S���]HUR�DERYH�DQG�ZH�VKRXOG�KDYH��

3��� � U���� U�� ��UO�U��U����U� UO�UO�U���
%XW�UO�� �������U�� � ������UO��� � ������U�� �������DQG�UO�� ������� 7KLV�OHDGV�WR�

U��� � �����DQG�U�� �������

DV�DJDLQVW�WKH�REVHUYHG�YDOXHV��

U�� � �����DQG�U�� �������

7KH�IRUPHU�YDOXHV�DUH�WRR�VPDOO�LQ�ERWK�FDVHV�DQG��,� WKLQN��ZH�PD\�VDIHO\�
DVVHUW��WKDW�WKH�OLNHQHVV�RI�KXVEDQG�DQG�ZLIH�LQ�IRUHDUP�DQG�VSDQ�LV�QRW�VROHO\�
GXH�WR�D� VHOHFWLRQ�RI�VWDWXUH��

$QRWKHU�H[SODQDWLRQ�RI�WKHVH�KLJK�FRHIILFLHQWV�RI�DVVRUWDWLYH�PDWLQJ�KDV�EHHQ�
VXJJHVWHG�WR�PH��QDPHO\�WKDW�WKH�SRSXODWLRQ�RI�(QJODQG�LV�EXLOW�XS�RI�D� QXPEHU�

� 3KLO��7UDQV��9RO�������$��S������� 6HH�DOVR�SS�����������ZKHUH�LW�LV�VKRZQ�WKDW�KHWHURJDP\�UDWKHU�
WKDQ�KRPRJDP\�LQ�H\H�FRORXU�WHQGV�WR�LQFUHDVHG�IHUWLOLW\��,I�WKLV�EH�FRQILUPHG��H\H�FRORXU�GLIIHUV�PXFK�
LQ�HIIHFW�IURP�VWDWXUH��

W�3KLO�� 7UDQV��9RO�������S����HW�VHT��
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RI�ORFDO� UDFHV��DQG� WKDW�PHQ�DQG�ZRPHQ�PDWH�ZLWKLQ�WKHLU�ORFDOLW\��1RZ�LW�
DSSHDUV�WR�PH�WKDW�WKLV�DUJXPHQW�ZRXOG�EH�IDU�PRUH�YDOLG��LI�P\�PDWHULDO�ZDV�
GUDZQ�LQ�EXON�IURP�ORFDO� ORZHU�PLGGOH�DQG� DUWL]DQ�FODVVHV�� %XW� LW� LV� YHU\�
GRXEWIXO�KRZ�IDU�LW�LV�WUXH�RI�WKH�PLGGOH�FODVVHV��VXFK�DV�SURYLGH�WKH�VWXGHQWV�DW�
WKH�/RQGRQ�FROOHJHV�� 7KH�PLGGOH�FODVVHV�XQGRXEWHGO\�PDUU\�LQ�WKHLU�RZQ���VHWV���
EXW� WKHVH�DUH� KDUGO\�ORFDO�VHWV�� )XUWKHU��D� ZLGH�VHULHV�RI�DVVRUWDWLYH�PDWLQJ�
REVHUYDWLRQV�KDYH�EHHQ�PDGH�RQ�DQRWKHU��ZKROO\�GLIIHUHQW�FODVV�RI�FKDUDFWHUV��LQ�
ZKLFK�ORFDO�UDFH�LV�UHJDUGHG��DQG�WKH�FRHIILFLHQWV�FRPH�RXW�DV� KLJK�DV�LQ�WKH�
SUHVHQW�GDWD�� +HQFH��,� WKLQN��ZH�DUH�IRUFHG�WR�WKH�FRQFOXVLRQ�WKDW�WKH�EXON�
RI�WKH�REVHUYHG�UHVHPEODQFH�LQ�SK\VLFDO�FKDUDFWHUV�EHWZHHQ�SDUHQWV�LV�GXH�WR�D�
GLUHFW��LI�TXLWH�XQFRQVFLRXV��VHOHFWLRQ�RI�OLNH�E\�OLNH��DQG�SRVVLEO\�LQ�D�FRQWULEXWRU\�
GHJUHH�WR�D�OLNHQHVV�LQ�SDUHQWV�IRU�WKH�FKDUDFWHUV�XQGHU�FRQVLGHUDWLRQ�HPSKDVLVLQJ�
WKHLU�IHUWLOLW\��

7KH�DPRXQW�RI���FRQVFLRXVQHVV���LQ�WKH�VHOHFWLRQ�PD\�SRVVLEO\�EH�PHDVXUHG�E\�
WKH�GLIIHUHQFH�EHWZHHQ�WKH�VWDWXUH�VWDWXUH�FRUUHODWLRQ�DQG�WKRVH�IRU�VSDQ�VSDQ��
DQG�IRUHDUP�IRUHDUP��

�YL�� &URVV�$VVRUWDWLYH�0DWLQJ�LQ�0DQ��
7KH�VHFRQG�SDUW�RI�7DEOH� ,,�� JLYHV�WKH� FURVV�FRHIILFLHQWV��IRU�H[DPSOH��WKH�

FRUUHODWLRQ�EHWZHHQ�KXVEDQG
V�VWDWXUH�DQG�ZLIH
V�IRUHDUP��:H�PLJKW�GD�SULRUL��
SHUKDSV��DQWLFLSDWH�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�D� ILUVW�RUJDQ�LQ�WKH�KXVEDQG�
DQG�D� VHFRQG�LQ�WKH�ZLIH��ZRXOG�EH�HTXDO�WR�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�VHFRQG�
LQ�WKH�KXVEDQG�DQG�WKH�ILUVW�LQ�WKH�ZLIH�� 7KLV�LV�DFWXDOO\�WKH�FDVH�IRU�VSDQ�DQG�
IRUHDUP��DQG��SHUKDSV��ZH�PD\�FRQVLGHU�IRU�VWDWXUH�DQG� VSDQ�� WKH�UHVXOWV�IRU�
VWDWXUH�DQG�IRUHDUP�DUH�OHVV�FORVH�WKDQ�ZH�PLJKW�KDYH�DQWLFLSDWHG��EXW�WKH�ZRUN�
KDV�EHHQ�UHYLVHG�ZLWKRXW�WKH�GLVFRYHU\�RI�DQ\�HUURU��5HODWLRQV�VXFK�DV��

U���B�U���� UO��U����

GR�QRW��KRZHYHU��DSSHDU�WR�EH�WKHRUHWLFDOO\�QHFHVVDU\��

7KH�SUREOHP�QRZ�DULVHV��DUH�FURVV�FRUUHODWLRQV�EHWZHHQ�FKDUDFWHUV�LQ�KXVEDQG�
DQG�ZLIH��VROHO\�GXH�WR�VHOHFWLRQ�RI�GLUHFW�FKDUDFWHUV"�

,� WKLQN�WKLV�PD\�EH�URXJKO\�WHVWHG�LQ�WKH�IROORZLQJ�PDQQHU��6XSSRVH�RQO\�
WKHVH�RUJDQV�WR�EH�VHOHFWHG�DQG�WKH�GLUHFW�VHOHFWLRQ�FRHIILFLHQWV�WR�EH�S����S���SII�
DV�EHIRUH��7KH\�PD\�EH�IRXQG�IURWLL�HTXDWLRQV��L��DQG�ZH�KDYH�WKH�YDOXHV��

3��� ������ S �������S �������
7KXV� WKHUH�LV�PRVW�LPPHGLDWH�VHOHFWLRQ�RI�VWDWXUH��D� VHQVLEOH�VHOHFWLRQ�RI�

IRUHDUP��DQG�SUDFWLFDOO\�QRQH�RI�VSDQ��

� 7KHVH�JLYH�QXPHULFDOO\��
���� 3��������3���������3�:
�
����� � ����3�����3����� ����3��%;�

����� � ����3O���� ����S�����3�%�

�����
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���� 2Q�WKH�/DZV� RI�,QKHULWDQFH�LQ�0DQ�

1RZ��LI�WKHUH�EH�QR�LPPHGLDWH�FURVV�VHOHFWLRQ�RI�RWKHU�WKDQ�WKHVH�WKUHH�RUJDQV�
DQG�QR�LPPHGLDWH�GLUHFW�VHOHFWLRQ�ZH�VKRXOG�H[SHFW�WR�ILQG��

U��� � S��U��� �� S�U��� �� S0U��U���

U��� � S��U��� �� S8�U��� �� S����U���_�

U��� � 3��UK�� �� S��U��U��� �� S��U���

UO
�� S��U��� �� S��U��U��� �� S��U��������

U� � S��U��U����� S��U��� ��S��U���
U � S��U��U��� �� S��U��� �� 3��U���

6XEVWLWXWLQJ�WKH�S
V�DQG�WKH�RUJDQLF�FRUUHODWLRQV�LQ��LL��ZH�ILQG��

7$%/(� ,,,��

&RHIILFLHQWV�RI�&URVV�$�VVRUWDWLYH�0DWLQJ��

+XVEDQG
V� :LIH
V� 2EVHUYHG� &DOFXODWHG�
&KDUDFWHU� &KDUDFWHU� 9DOXH� 9DOXH�

6SDQ� 6WDWXUH� ����� �����
6WDWXUH� 6SDQ� ����� �����
)RUHDUP� 6WDWXUH� ����� �����
6WDWXLUH� )RUHDUP� ����� �����
6SDQ� )RUHDUP� ����� �����
)RUHDUP� 6SDQ� ����� �����

:H�FRQFOXGH�IURPQ�WKLV�7DEOH�WKDW��VLQFH�WKH�FDOFXODWHG�YDOXHV�DUH�DOO�ODUJHU�
WKDQ�WKH�REVHUYHG��WKH� K\SRWKHVLV�WKDW�RQO\�GLUHFW�VHOHFWLRQ�RI�WKHVH�WKUHH�
FKDUDFWHUV�WDNHV�SODFH�LV� QRW�YDOLG�� 7KHUH�PXVW�EH� GLUHFW�VHOHFWLRQ�RI�RWKHU�
FRUUHODWHG�RUJDQV��RU�LQ�VRPQH�PDQQHU��DV�\HW�LQH[SOLFDEOH��DOVR�DQ�LPPHGLDWH�FURVV�
DVVRUWDWLYH�PDWLQJ�LQ�PDQ�� *HQHUDOO\��WKH�UHVXOWV�JLYHQ�LQ�WKH�SUHVHQW�DQG�
WKH�SUHYLRXV�VHFWLRQ�IRU�DVVRUWDWLYH�PDWLQJ��DQG�LQ�VHFWLRQ��LY�� IRU�SUHIHUHQWLDO�
PDWLQJ��LQGLFDWH�WKDW�LQ�IXWXUH�D� JUHDWHU�GHJUHH�RI�DWWHQWLRQ�PXVW�EH� SDLG�WR�
VH[XDO�VHOHFWLRQ�� ,W�FDQ�KDUGO\�EH�VR�VLJQLILFDQW�LQ�WKH�FDVH�RI�PDQ��ZKHUH�PRVW�
SHRSOH�ZRXOG�SUREDEO\�D��SULRUL�VXSSRVH�LW�RI�QR�DFFRXQW��DQG�\HW�IDLO�WR�SOD\�DQ�
LPSRUWDQW�SDUW�LQ�ZLOG�OLIH�� ,Q�SDUWLFXODU��H[SHULPHQWDO�HQTXLU\�RQ�WKH�UHODWLRQ�
RI�KRPRJDP\�WR�IHUWLOLW\��WKH�OLNHQHVV�QRW�EHLQJ�GXH�WR�LQ�EUHHGLQJ�ZRXOG�EH�
RI�YHU\�JUHDW�YDOXH�� ,W�LV�FOHDU��WKDW���QHJDWLYH�W�QDWXUDO�VHOHFWLRQ�DFFRPSDQLHG�

�0\�RZQ�YLHZ��IRU�ZKLFK�,�KDYH�VPDOO�HYLGHQFH�DW�SUHVHQW��LV�WKDW�WKH�IXQFWLRQV�RI�VH[�DUH�IDU�PRUH�
KLJKO\�FRUUHODWHG�ZLWK�WKH�SK\VLFDO�FKDUDFWHUV�LQ�PDQ�WKDQ�LV�JHQHUDOO\�VXSSRVHG��DQG�WKDW�WKH�IHUWLOLW\�
RI�DQ\�JLYHQ�SDLU�LV�YHU\�GHOLFDWHO\�DWXQHG�WR�WKH�UHODWLYH�SURSRUWLRQV�RI�WKHLU�IUDPHV��+HQFH�ZKHQ�ZH�
FRPH�WR�FRUUHODWH�WKH�SK\VLFDO�FKDUDFWHUV�LQ�WKH�SDUHQWV�RI�DGXOW�FKLOGUHQ��ZH�ILQG�QRW�RQO\�KLJK�GLUHFW�
EXW�DOVR�KLJK�FURVV�FRUUHODWLRQV��ZKLFK�VHHP�LQH[SOLFDEOH�RQ�DQ\�K\SRWKHVLV�RI�FRQVFLRXV�DVVRUWLQJ�DW�
PDWLQJ�� 7KH�RQO\�ZD\�WR�WHVW�WKLV�LV�WR�FRPSDUH�WKH�FRUUHODWLRQV�RI�KXVEDQGV�DQG�ZLYHV�DW�PDUULDJH�
ZLWK�WKRVH�RI�SDUHQWV�RI�DGXOW�FKLOGUHQ��:H�KDYH�DOUHDG\�VHHQ�WKDW�WKHVH�LQ�FHUWDLQ�FDVHV�VHQVLEO\�
GLIIHU���6HH�S������DQG�S������IRRWQRWH���

W�$�VHOHFWLRQ�IRU�GHVWUXFWLRQ�QRW�VXUYLYDO��VHH�3KLWO��7UDQV�� 9RO�������$��S������
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E\�WKH�FRUUHODWLRQ�RI�KRPRJDP\�DQG�IHUWLOLW\�ZRXOG�PXFK�DLG�XV�LQ�FRPSUHKHQGLQJ�
WKH�RULJLQ�RI�VSHFLHV��

$OWKRXJK�ZH�DUH�XQDEOH�DW�SUHVHQW�WR�DFFRXQW�IRU�WKH�KLJK�FRHIILFLHQWV�RI�FURVV��
DVVRUWDWLYH�PDWLQJ�LQ�PDQ��LW�LV�SRVVLEOH�WR�JLYH�DQ�HPSLULFDO�IRUPXOD��ZKLFK�
ZLOO�HQDEOH�XV�WR�GHWHUPLQH�WKHVH�FRHIILFLHQWV�LQ�WHUPV�RI�WKH�GLUHFW�DVVRUWDWLYH�
PDWLQJ�FRHIILFLHQWV�DQG�WKH�RUJDQLF�FRUUHODWLRQV�ZHOO�ZLWKLQ�WKH�OLPLWV�RI�WKH�
SUREDEOH�HUURUV�RI�RXU�UHVXOWV�� &OHDUO\�WKH�FURVV�DVVRUWDWLYH�PDWLQJ�FRHIILFLHQWV�
RXJKW�WR�YDQLVK�ZLWK�ERWK�GLUHFW�D'G�RUJDQLF�FRUUHODWLRQV��+HQFH��LI�S��T�UHIHU�
WR�WZR�RUJDQV�LQ�WKH�KXVEDQG�DQG�S
��T
�WR�WKH�VDPH�SDLU�LQ�WKH�ZLIH��ZH�VKRXOG�
H[SHFW�WKH�FURVV�FRUUHODWLRQ�US0�WR�EH�RI�WKH�IRUQP��

U�T�� �&U��US
T���&
UTT
UST��
+DYLQJ�VDWLVILHG�P\VHOI�WKDW�&�DQG�&
�PLJKW�EH�WDNHQ�DV�SUDFWLFDOO\�HTXDO��,�

IRXQG�&� DV� WKH�PHDQ�RI�WKH�ODVW�VL[�HQWULHV�LQ�7DEOH� ,,�� 7KHUH�UHVXOWHG�WKH�
IRUPXODH�

US � ������USS�UST���UTT�UST�������
UST� � ������USSLUST���UT�,USLTL�-���

�� �� �� �� ��
ZKHQFH�,�IRXQG�WKH�IROORZLQJ�UHVXOWV��

7$%/(� ,,,� ELV��

&DOFXODWHG�DQG�2EVHUYHG�*URVV�&RHIILFLHQWV�LQ�+XVEDQG�DQG�:LIH��

+XVEDQG
V� :LIH
V� 2EVHUYHG� &DOFXODWHG�
&KDUDFWHU� &KDUDFWHU� 9DOXH� 9DOXH� 'LIHUHQFH�

6SDQ� 6WDWXUH� ���� ���� �� ����
6WDWXUH� 6SDQ� ���� ���� �� ����
)RUHDUP� 6WDWXUH� ���� ���� �����
6WDWXUH� )RUHDUP� ���� ���� �� ����
6SDQ� )RUHDUP� ���� ���� ������
)RUHDUP� 6SDQ� ���� ���� �� ����

7KH�GLIIHUHQFHV�DUH�ZHOO�ZLWKLQ�WKH�SUREDEOH�HUURUV��DQG�WKH�DERYH�IRUPXODH�PD\�
,�WKLQN�EH�VDIHO\�XVHG��LI�WKH�FURVV�FRHIILFLHQWV�DUH�XQNWQRZQ��

�YLL�� 'LUHFW�3DUHQWDO�,QKHULWDQFH��
)RU�WKH�UHVHPEODQFH�LQ�OLNH�RUJDQV�EHWZHHQ�RIIVSULQJ�DQG�SDUHQWV�ZH�KDYH�IRU�

RXU�WKUHH�RUJDQV�WZHOYH�FDVHV�� 7KH�FRUUHODWLRQV�GHGXFHG�IURP�$SSHQGL[�7DEOHV�
;;,,��;;;,,,�� DUH�JLYHQ�LQ�7DEOH�,9��EHORZ��

,W�LV�LPSRVVLEOH�WR�UHJDUG�WKHVH�UHVXOWV�ZLWKRXW�H[WUHPH�VDWLVIDFWLRQ��QRW�RQO\�
DV�FRQILUPDWLRQ�RI�WKH�JHQHUDO�UHOLDELOLW\�RI�WKH�PDWHULDO��EXW�DOVR�IRU�WKH�ZHLJKW\�
HYLGHQFH�WKH\�EULQJ�IRU�WKH�QDWXUH�RI�LQKHULWDQFH�LQ�PDQ�� :KHQ�RQH�UHPHPEHUV�
WKH�ODERXU�RI�FROOHFWLQJ�WKH�PHDVXUHPHQWV��WKH�GD\V�VSHQW�LQ�WDEOLQJ�DQG�UHGXFLQJ�
LW��DQG�WKH�GRXEWV�ZKLFK�QRW�XQQDWXUDOO\�DURVH�DV�WR�LWV�YDOXH�DQG�WKH�YDOXH�RI�
WKH�WHGLRXV�ODERXU�VSHQW�RQ�LW��WKH�VHQVH�RI�VDWLVIDFWLRQ�IHOW�PD\�EH�FRQVLGHUHG�
SDUGRQDEOH�� 7KH�VXUSULVLQJ�DJUHHPHQW�RI�WKH�UHVXOWV�ZHOO�ZLWKLQ�WKH�SUREDEOH�
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HUURUV�IRU�HDFK�FKDUDFWHU�LV�WR�EH�QRWHG�LQ�WKH�ILUVW�SODFH�� &RQVLGHULQJ�WKDW�WKH�
PHDVXUHPHQWV�DUH�PDGH�RQ�PRUH�WKDQ������LQGLYLGXDOV�RI�GLIIHUHQW�VH[HV�LQ�PRUH�
WKDQ������IDPLOLHV��WKH�FRQYLFWLRQ�LV�FRPSOHWH�WKDW�WKHVH�QXPEHUV�FRUUHVSRQG�WR�D�

7$%/(� ,9��

&RHIILFLHQWV�RI�+HUHGLW\��3DUHQWV�DQG�2IIVSULQJ��

&KDUDFWHU� )DWKHU�DQG� 0RWKHU�DQG�

6RQ� 'DXJKWHU� 6RQ� 'DXJKWHU�

6WDWXUH� ���������� ���������� ������ ���� ����������
6SDQ� ��������� ��������� ���������� ���������
)RUHDUP� ���������� ������ ���� ���������� ����������

UHDOLW\�LQ�QDWXUH�� )URP�WKHP�ZH�PD\�VDIHO\�GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV�IRU�
WKH�RUJDQV�H[DPLQHG��

�D�� 7KH�VRQ�DQG�GDXJKWHU�DUH�HTXDOO\�LQIOXHQFHG�E\�WKHLU�IDWKHU��DQG�HTXDOO\�
LQIOXHQFHG�E\�WKHLU�PRWKHU��

:KLOH�D�FKDQJH�RI�VH[�GRHV�DSSHDU�WR�ZHDNHQ�KHUHGLWDU\�LQIOXHQFH�LQ�WKH�H\H��
FRORXU�RI�PDQ���LW�GRHV�QRW�DSSHDU�WR�KDYH�DQ\�SHUFHSWLEOH�LQIOXHQFH�RQ�WKH�VL]H�RI�
WKH�KXPDQ�IUDPH��

�E�� ,Q�WKHLU�LQIOXHQFH�RQ�RIIVSULQJ�WKHUH�LV�QR�DYHUDJH�SUHSRWHQF\�RI�HLWKHU�
IDWKHU�RU�PRWKHU��ZKDWHYHU�WKHUH�PD\�EH�LQ�LQGLYLGXDO�FDVHV��

�F�� 7KH�LQKHULWDQFH�RI�DOO�FKDUDFWHUV�GRHV�QRW�DSSHDU�WR�EH�WKH�VDPH��
7KH�LQKHULWDQFH�RI�IRUHDUP�LV�IRU�DOO�IRXU�FDVHV�VHQVLEO\�OHVV�WKDQ�WKH�LQKHULWDQFH�

RI�VSDQ��DQG�WKDW�RI�VSDQ�OHVV�WKDQ�WKDW�RI�VWDWXUH��:H�PLJKW�DV�D�SUREDELOLW\�
SXW�IRUZDUG�WKH�IROORZLQJ�VWDWHPHQW�IRU��ILXUWKHU�LQYHVWLJDWLRQ��

�G�� 7KH�PRUH�FRPSOH[�D� FKDUDFWHU�WKH�JUHDWHU�WKH�LQWHQVLW\�RI�KHUHGLWDU\�
UHVHPEODQFH��

7KH�IDFW�WKDW�WKH�FRUUHODWLRQ�IDOOV�EHORZ����ZLWK�WKH�VLPSOLFLW\�RI�WKH�FKDUDFWHU�
XQGHU�FRQVLGHUDWLRQ�VHHPV�WR�VXJJHVW��KRZHYHU��WKDW�WKH�UHGWXFWLRQ�RI�WKH�LQWHQVLW\�
FDQQRW�EH�GXH�WR�DQ��DOWHUQDWLYH�LQKHULWDQFH��LQ�WKH�FDVH�RI�WKH�VLPSOH�FRPSRQHQWV�
RI�WKH�FKDUDFWHUW��

)RU�WKH�PHDQ�YDOXLHV�ZH�KDYH�WKH�IROORZLQJ�UHVXOWV��
0HDQ�SDUHQWDO�LQKHULWDQFH��IDWKHU�WR�VRQ�� ����
��� ��� ��� ��� WR�GDXJKWHU������

PRWKHU�WR�VRQ�� �����
WR�GDXJKWHU������

0HDQ�SDUHQWDO�LQKHULWDQFH�IRU�ERWK�VH[HV�DQG�DOO�FKDUDFWHUV�������
�%LRPHWULND��9RO��LL�� SS�����������
W� 6HH�5��6��3URF��9RO������S�������DQG�1DWXUDO�,QKHULWDQFH��S�������
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,� WKLQN�ZH�PD\�IDLUO\�WDNH�WKH�LQWHQVLW\�RI�LQKHULWDQFH�IRU�PHDVXUDEOH�
FKDUDFWHUV�LQ�PDQ�WR�EH�����RU�HYHQ�IRU�URXJKHU�ZRUN����,W�PD\�EH�DV�ZHOO�WR�
SXW�RQ�UHFRUG�KHUH�WKH�SULQFLSDO�UHVXOWV�IRU�KHUHGLW\�LQ�WKH�GLUHFW�OLQH�VR�IDU�
UHDFKHG��,� RPLW�WKH�UHVXOWV�REWDLQHG�LQ�P\�PHPRLU�RI�������IRU�,�FRQVLGHU�P\�
SUHVHQW�GDWD�WR�UHSODFH�WKDW�VHULHV��

7$%/(� 9��
3DUHQWDO�,QKHULWDQFH�LQ�'LIHUHQW�6SHFLHV��

6SHFLHV� &KDUDFWHU� H9DH� 3DLUVXVHG_� 6RXUFH� 5HPDUNV�

0DU� ���� ���� 6WDWXUH� ���� ����� 3UHVHQW�0HPRLU�
�� ����� ���� 6SDQ� ���� ����� GLWWR�

)RUHDUP� ���� ����� GLWWR�
��� ���� ���� (\H�&RORXU� ���� ����� 3KLO��7UDQV��9RO�������S������

+RUVH� ���� ���� &RDW�&RORXU� ���� ����� 3KLO��7UDQV��9RO�������S�����

%DVVHW�+RXQG� ���� &RDW�&RORXU� ���� ���� 5��6��3URF��9RO������S������ 'DPV�RQO\XVHG�
*UH\KRXQG� ���� &RDW�&RORXU� 
���� ����� 8QSXEOLVKHG�GDWD�IRU�WZR� 'DPV�DQG�6LUHV�

FKDUDFWHUV� ERWK�XVHG�

$SKLV��+\DORSWHUXV� 5LJKW�$QWHQQD� 
���� ���� %LRPHWULND��9RO��,��S������ 5DWLRV�RQO\�
7ULUKRGXV�� ���� )URQWDO�%UHDGWK� WDNHQ�WR�IUHH�

'DSKQL�LIDJD� ���� 3URWRSRGLWH� -IURP�JURZWK�
_'DSKQLD�0DJQD������ _%RG\� /HQJWK�_���� ��� 5��6��3URF��9RO������S������� IDFWRU�

,�FRQVLGHU�WKDW�WKLV�WDEOH�FRQWDLQV�WKH�PRVW�UHOLDEOH�GDWD�ZH�\HW�KDYH�FROOHFWHG�
DQG�UHGXFHG�IRU�SDUHQWDO�LQIOXHQFH�RQ�RIIVSULQJ��

7KH�JHQHUDO�PHDQ�RI�WKH�ZKROH�RI�WKHVH�VHULHV�LV�
���DQG�VR�IDU�DV�ZH�KDYH�\HW�
JRQH��ZH�PD\�,�WKLQN�FRQFOXGH��WKDW��

�D�� 7KHUH�LV�QR�UHDVRQ�IRU�VXSSRVLQJ�SDUHQWDO�KHUHGLW\�WR�EH�VWURQJHU�LQ�RQH�
VSHFLHV�WKDQ�D�VHFRQG��

�E�� ,WV�YDOXHV�OLH�EHWZHHQ�
���DQG�
���DQG�FOXVWHU�URXQG�����
7KXV�IRU�PRVW�SUDFWLFDO�SXUSRVHV�ZH�PD\�DVVXPH�SDUHQWDO�KHUHGLW\�IRU�DOO�

VSHFLHV�DQG�DOO�FKDUDFWHUV�WR�EH�DSSUR[LPDWHO\�UHSUHVHQWHG�E\�D�FRUUHODWLRQ�RI�����
,Q�WKH�FRXUVH�RI�WKH�SDVW���\HDUV�PDQ\�FDVHV�RI�SDUHQWDO�LQKHULWDQFH�KDYH�EHHQ�

ZRUNHG�RXW�E\�WKH�ELRPHWULFLDQV�DVVRFLDWHG�ZLWK�PH�DW�8QLYHUVLW\�&ROOHJH��VRPH�RI�
WKH�PRVW�LPSRUWDQW�RI�WKHVH�DUH�VWLOO�XQSXEOLVKHG��RWKHUV�KDYH�EHHQ�UHSODFHG�E\�IDU�
PRUH�UHOLDEOH�GDWD��LQ�IXUWKHU�FDVHV�ZH�NQRZ�WKDW�WKH�PDWHULDO�ZDV�GRXEWIXO��H�J��
WKH�FHSKDOLF�LQGH[�IRUIDWKHUV�DQG�FKLOGUHQ�RI�WKH�1RUWK�$PHULFDQ�,QGLDQV��RU�VLUH�
DQG�RIIVSULQJ�LQ�WKH�%DVVHW�+RXQGV��,Q�VXFK�FDVHV�EHWWHU�PDWHULDO�KDV�EHHQ�
VRXJKW�DQG�RXU�ILUVW�UHVXOWV�PRGLILHGW��%XW�LQ�WKH�SUHVHQW�FRQWURYHUVLDO�SKDVH�RI�

�3KLO��7UDQV��9RO�������S������HW�VHT��
W�)RU�H[DPSOH�WKH�JUH\KRXQGV�KDYH�VKRZQ�WKDW�DQRPDOLHV�RI�WKH�%DVVHW�+RXQG�UHVXOWV�ZHUH�SHFXOLDU�

WR�WKH�PDWHULDO��WKH�FHSKDOLF�LQGH[�LV�LQKHULWHG�TXLWH�QRUPDOO\�ZKHQ�ZH�WHVW�LW�RQ�PDWHULDO�ZLWK�UHOLDEOH�
SDUHQWDJH��HWF��HWF��
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WKH�WKHRU\�RI�KHUHGLW\��LW�VHHPV�ZHOO�WR�KROG�QR�PDWHULDO�EDFN�VLPSO\�EHFDXVH�RQH�
NQRZV�LW�WR�EH�XQWUXVWZRUWK\��,� WKHUHIRUH�JLYH�WKH�IUHTXHQF\�GLVWULEXWLRQ�IRU�
HYHU\�FRHIILFLHQW�RI�SDUHQWDO�FRUUHODWLRQ�,� DP�DZDUH�RI��QHLWKHU�ZHLJKWLQJ�WKHP�
ZLWK�WKH�QXPEHU�RI�SDLUV�RQ�ZKLFK�WKH\�DUH�EDVHG��QRU�UHPDUNLQJ�RQ�WKH�UHODWLYH�
UHOLDELOLW\�RI�WKH�GDWD��ZKLFK�FRYHUV�SODQWV��LQVHFWV�DQG�DQLPDOV��

)UHTXHQF\�'LVWULEXWLRQ�RI�&RUUHODWLRQ�&RHIILFLHQWV�RI�3DUHQWDO�+HUHGLW\��

0DJQLWXGH�_� O� O� 4S�OO�
RI� M� ,� ,� 
� 
� ,� ,,� ,� ,� ,� 7RWDO�

&RUUHODWLRQ� V�H� R� WR��RB�

)UHTXHQF\� �� �� �� �� �� �� �� ����� ��� ���� ����� �� ���

7KLV�GLVWULEXWLRQ�LV�UHSUHVHQWHG�JUDSKLFDOO\�LQ�WKH�DFFRPSDQ\LQJ�GLDJUDP��WKH�
PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�RI�WKH�V\VWHP�DUH� ����������DQG�����UHVSHFWLYHO\��
7KH�IDFW�RI�WKH�FOXVWHU�DQG�LWV�TXDQWLWDWLYH�LQWHQVLW\�DUH�WKXV�UHQGHUHG�REYLRXV��
7KH�IRXU�H[WUHPH�REVHUYDWLRQV�RQ�WKH�OHIW�DUH�GXH�WR�WKH�%DVVHW�+RXQG�6LUHV�DQG�
1RUWK�$PHULFDQ�,QGLDQ�)DWKHUV��ERWK�LQYROYLQJ�GRXEWIXO�SDWHUQLW\��,I�ZH�RPLW�

',$*5$0� 9,,�� 'LVWULEXWLRQ�RI�&RUUHODWLRQ�&RHIILFLHQWWV�LQ����&DVHV�RI�3DUHQWDO�+HUHGLW\��
����

����

����

����

O���

���

���

�� ���� ����� ���� ���� ���� ���� ���� ���� ����� ���� ����� ���� ���� ���� �����

,QWHQVLW\�RI�3DUHQWDO�+HUHGLW\��

�%RWK�VHULHV�DUH�DOVR�YHU\�VPDOO������WR������DV�FRPSDUHG�ZLWK�WKH������RU�PRUH�RI�PRVW�RI�WKH�RWKHU�
VHULHV�� $V�WR�WKHLU�TXHVWLRQDEOH�FKDUDFWHU�VHH�5�� 6�� 3URF��9RO������S�������DQG�9RO������S������DQG�
HVSHFLDOO\�IRRWQRWH�S�������
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WKHVH�DV�PQRVW�FHUWDLQO\�TXHVWLRQDEOH�WKH�PHDQ�UHVXOW�LV�������������WKH�VWDQGDUG�
GHYLDWLRQ�EHLQJ������ 7KXV����PD\��,� WKLQN��EH�MXVWLILDEO\�WDNHQ�LQ�IXWXUH�WR�
UHSUHVHQW�WKH�DSSUR[LPDWH�YDOXH�RI�SDUHQWDO�KHUHGLW\��LQ�FDVHV�ZKHUH�QR�GLUHFW�
REVHUYDWLRQV�KDYH�EHHQ�PDGH�IRU�WKH�FKDUDFWHU�DQG�VSHFLHV�XQGHU�FRQVLGHUDWLRQ��,�
SUHIHU��KRZHYHU��WKH����WR���RI�WKH�EHVW�RI�WKH�DERYH�VHULHV��

,�QRZ�SDVV�WR�WKH�SUHGLFWLRQ�IRUPXODH��L�H��WKH�UHJUHVVLRQ�OLQHV�DQG�SODQHV��IURP�
ZKLFK�WKH�SUREDEOH�YDOXH�RI�D�FKDUDFWHU�LQ�WKH�RIIVSULQJ�PD\�EH�GHWHUPLQHG�ZKHQ�
WKH�YDOXH�RI�WKH�FKDUDFWHU�LQ�WKH�SDUHQWDJH�LV�NQRZQ��

,I�WKH�VXEVFULSW�F�GHQRWH�FKLOG�DQG�S� SDUHQW��DQG� PQ�EH�WKH�PHDQ��&� WKH�
FKDUDFWHU��ZH�KDYH�IRU�SUHGLFWLRQ�IURP�RQH�SDUHQW��

&F� �0����U�2X��&S��� 02����������������������������� �LY��

ZLWK�D�VWDQGDUG�GHYLDWLRQ�IRU�WKH�DUUD\�RI�YDOXH���� � RF�������� �����

,I�ZH�SUHGLFW�IURP�WZR�SDUHQWV�SO� DQG�S��� WKH�IRUPXOD�LV��


UFU��U&3��U3O3��2�&��&� �� ?U������ U&3��U3,3���R����P����Y�*� 
 0� F�� L�U� �D�3�� B03�� �� U"�USU� 
S�� �&3� P3��� �9��

ZLWK�D�VWDQGDUG�GHYLDWLRQ�IRU�WKH�DUUD\�RI�

J�  ���� �!���U�&S�� �� U�&S���� ��S�� �UFS��U�

8VLQJ�WKHVH�IRUPXODH�ZH�KDYH�WKH�IROORZLQJ�UHVXOWV���

$�� 6WDWXUH��
)RU�6RQ��

���� 3UREDEOH�6WDWXUH� ���������������)DWKHU
V�6WDWXUH�� ���������
���� 3UREDEOH�6WDWXUH� ����������������0RWKHU
V�6WDWXUH�W� ���������
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V�6SDQ�� ��������
���� 3UREDEOH�6SDQ� ���������������)DWKHU
V�6SDQ��

�� �����0RWKHU
V�6SDQ��"�������
)RU�'DXJKWHU��

����� 3UREDEOH�6SDQ� ��������������)DWKHU
V�6SDQ�� ����D����
����� 3UREDEOH�6SDQ� ���������� �����0RWKHU
V�6SDQ�� ���������
����� 3UREDEOH�6SDQ� ���������������)DWKHU
V�6SDQ��

�������0RWKHU
V�6SDQ��"�������
&�� )RUHDUP��
)RU�6RQ��

����� 3UREDEOH�)RUHDUP� ��������"���� �)DWKHU
V�)RUHDUP�� �������
����� 3UREDEOH�)RUHDUP ��������������0RWKHU
V�)RUHDUP�� "������
����� 3UREDEOH�)RUHDUP �������������)DWKHU
V�)RUHDUP��

�������0RWKHU
V�)RUHDUP���������
)RU�'DXJKWHU��

����� 3UREDEOH�)RUHDUP� ������ �� �����)DWKHU
V�)RUHDUP�� �������
����� 3UREDEOH�)RUHDUP� ������������ �0RWKHU
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2Q�WKH�ULJKW�LV�JLYHQ�LQ�HDFK�FDVH�WKH�SUREDEOH�HUURU�RI�WKH�SUHGLFWLRQ��:H�
VHH�IURP�WKHVH�IRUPXODH�WKDW�ZLWK�WKH�VHOHFWLRQ�RI�RQH�SDUHQW�RQO\��WKH�RIIVSULQJ�
ULVH�WR�ZLWKLQ����WR����SHU�FHQW��RI�WKH�VHOHFWHG�YDOXH��ZLWK�WKH�VHOHFWLRQ�RI�ERWK�
SDUHQWV�WR�ZLWKLQ����WR����SHU�FHQW��RI�LW�� 7KH�GLPLQXWLRQ�RI�WKH�YDULDELOLW\�RI�WKH�
DUUD\�GXH�WR�WZR�VHOHFWHG�SDUHQWV��LV�KRZHYHU�RQO\�VOLJKWO\�OHVV�WKDQ�WKDW�GXH�WR�
WKH�VHOHFWLRQ�RI�RQH�SDUHQW�RQO\��

,I�ZH�VHOHFWHG�IRU�WZR�JHQHUDWLRQV�ZH�VKRXOG�KDYH�RIIVSULQJ�WKH�VDPH�YHU\�
QHDUO\�DV�WKH�VHOHFWHG�DQFHVWU\W��:LWK�RXU�YDOXHV�IRU�SDUHQWDO�FRUUHODWLRQ��LW�LV�
REYLRXV�WKDW�WZR�RU�WKUHH�JHQHUDWLRQV�RI�VHOHFWLRQ�ZLOO�VXIILFH�WR�EULQJ�WKH�DYHUDJH�
RI�WKH�RIIVSULQJ�VHQVLEO\�XS�WR�WKH�VHOHFWHG�DQFHVWU\��DQG�WKH�UHJUHVVLRQ�DIWHU�WKLV��

�,Q�XVLQJ�WKHVH�IRUPXODH�IRU�SUHGLFWLRQ��WKRVH�QRW�IXOO\�FRQYHUVDQW�ZLWK�VWDWLVWLFDO�WKHRU\��PXVW�
EHDU�LQ�PLQG�WKDW�WKH\�JLYH�RQO\�WKH�PHDQ�RU�PRVW�SUREDEOH�UHVXOWV�RI�D�ZKROH�DUUD\�RI�RIIVSULQJ�GXH�WR�
DOO�SDUHQWV�RI�GHILQLWH�FKDUDFWHUV��7KH�YDOLGLW\�RI�WKH�IRUPXODH�FDQQRW�EH�WHVWHG�RQ�PHUHO\�LQGLYLGXDO�
FDVHV�� 7KLV�ZDUQLQJ�LV�QHFHVVDU\�EHFDXVH�,�KDYH�VR�RIWHQ�KDG�LQGLYLGXDO�FDVHV�LQ�PDQ�RU�GRJV�FLWHG�DV�
XSVHWWLQJ�WKH�ZKROH�RI�WKH�DQFHVWUDO�ODZ�,�

W� �7KH�/DZ�RI�$QFHVWU�O�+HUHGLW\���%LRPHWULND��9RO��LL��SS���������
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LI�WKH�VWRFN�PQDWHV�ZLWK�LWV�OLNH��ZLOO�EH�YHU\�VPDOO�RU�]HUR�� :H�FDQQRW�XQIRUWX��
QDWHO\�RQ�WKH�SUHVHQW�PDWHULDO�GHWHUPLQH�DEVROXWHO\�LWV�YDOXH�� IRU��LQ�WKH�ILUVW�
SODFH�ZH�KDYH�QR�FRUUHODWLRQV�ZLWK�JUDQGSDUHQWV�RU�KLJKHU�DVFHQGDQWV��DQG�LQ�WKH�
VHFRQG�SODFH�WKH�DVVRUWDWLYH�PDWLQJ�FRHIILFLHQWV�DUH�VR�ODUJH��WKDW�ZH�FDQQRW�DIIRUG�WR�
QHJUOHFW�WKHP�WR�D�ILUVW�DSSUR[LPDWLRQ��DV�ZH�KDYH�GRQH�IRU�WKH�FDVH�RI�H\H�FRORXU�
LQ�PDQ�DQG�FRDW�FRORXU�LQ�KRUVHVW��

:KDW��KRZHYHU��WKH�SUHVHQW�LQYHVWLJDWLRQ�LPSUHVVHV�XSRQ�RQH�LV�WKLV��3DUHQWDO�
FRUUHODWLRQ�EHLQJ�IURP����WR� ��LQ�YDOXH�LV�PXFK�KLJKHU�WKDQL�ZH�FRXOG�DQWLFLSDWH�
IURP�0U�*DOWRQ
V�1DWXUDO�,QKHULWDQFH�GDWD�� +HQFH�VHOHFWLRQ�LV�IDU�PRUH�UDSLG�LQ�
LWV�HIIHFWV�WKDQ�ZH�VXSSRVHG�D� IHZ�\HDUV�DJR��WZR�WR�IRXU�JHQHUDWLRQV�VXIILFH�WR�
HIIHFW�ZKDW�ZH�RULJLQDOO\�FRQVLGHUHG�ZRXOG�QHHG���WR���� )XUWKHU��WKH�UHJUHVVLRQ�
DIWHU�VXFK�VHOHFWLRQ�PD\�ZHOO�EH�]HUR�� ,� KDYH�QRW�ZRUNHG�RXW�\HW�WKH�PXOWLSOH�
UHJUHVVLRQ�IRUPXODH�DOORZLQJ�IRU�DVVRUWDWLYH�PDWLQJ��WKH\�SUHVHQW�FRQVLGHUDEOH�
GLIILFXOW\�RZLQJ�WR�WKH�FRQPSOH[LW\�LQWURGXFHG�E\�WKH�FRUUHODWLRQV�EHWZHHQ�UHODWLRQV��
LQ�ODZ�GXH�WR�VXFK�PDWLQJ�� %XW�QHJOHFWLQJ�IRU�D�PRPHQW�WKH�HIIHFW�RI�DVVRUWDWLYH�
PDWLQJ��WKH�VHULHV�RI�DQFHVWUDO�FRUUHODWLRQV��

���� ��� ��� ���

SURFHHGLQJ�E\�D�IDFWRU���ZRXOG�JLYH�D�]HUR�UHJUHVVLRQ�DQG�QRW�GLIIHU�ZLGHO\�IURP�
WKH�DQFHVWUDO�FRUUHODWLRQV�ZH�NQRZ�IRU�H\H�FRORXU�LQ�PDQ��� ,� OD\�QR�VWUHVV�RQ�
WKHVH�SDUWLFXODU�QXPEHUV��EXW�,�ZLVK�WR�HPSKDVLVH�WKH�SRLQW�WKDW�D�IHZ�JHQHUDWLRQV�
RI�VHOHFWLRQ�LQ�WKH�FDVH�RI�PRDQ�VXIILFH�WR�HVWDEOLVK�D�EUHHG��DQG�WKDW�UHJUHVVLRQ�IRU�
WKLV�EUHHG�PD\�ZHOO�EH�LQVHQVLEOH��

�YLLL�� &URVV�3DUHQWDO�,QKHULWDQFH��

,� KDYH�GHILQHG�FURVV�KHUHGLW\�WR�EH�WKH�FRUUHODWLRQ�RI�WZR�GLIIHUHQW�RUJDQV�LQ�
WZR�EORRG�UHODWLRQV"�� :H�DUH�QRZ�IRU�WKH�ILUVW�WLPH�LQ�D�SRVLWLRQ�WR�HVWLPDWH�LWV�
PDJQLWXGH��

:H�VHH�DW�RQFH�WKDW�WKHVH�FRHIILFLHQWV�RI�FURVV�KHUHGLW\�DUH�IRU�VRPH�FDVHV�
DOPRVW�DV� ODUJH�DV�WKH�FRHIILFLHQWV�RI�GLUHFW�KHUHGLW\��DQG�RQ�WKH�ZKROH�VHQLVLEO\�
ODUJHU�WKDQ�WKH�YDOXHV�ZKLFK�EXW�D�IHZ�\HDUV�DJR�ZHUH�VXSSRVHG�WR�EH�WKRVH�RI�WKH�

� 7KH�SK\VLFDO�DVSHFW�RI�WKLV�LV�SHUIHFWO\�HDV\�WR�XQGHUVWDQG��:KHQ�ZH�VHOHFW�RQH�SDUHQW�WKH�RII��
VSLLQJ�DGYDQFH����WR����S�F��RQ�WKH�JHQHUDO�SRSXODWLRQ��ZKHQ�ZH�VHOHFW�WZR�SDUHQWV����WR����S�F�� ,I�ZH�
VHOHFW�WZR�SDUHQWV�DQG�IRXU�JUDQGSDUHQWV��WKHUH�LV�DQRWKHU�SHUFHQWDJH�LQFUHDVH�ZKLFK�EULQJV�XV�XS�LQWR�
WKH����SHU�FHQWV���DQG�LI�ZH�VHOHFW�IRU�WKUHH�JHQHUDWLRQV�ZH�KDYH�QHDUO\�WKH�����SHU�FHQW��RI�WKH�UHTXLUHG�
FKDUDFWHU��1RZ�VXSSRVH�WKH�VHOHFWHG�VWRFN�WR�LQEUHHG�RU�RWKHUZLVH�PDWH�ZLWK�LWV�OLNHV�IRU�WKLV�VSHFLDO�
FKDUDFWHU��:K\�ZLOO�WKH�UHJUHVVLRQ�QRZ�WKDW�VHOHFWLRQ�FHDVHV�EH�]HUR�RU�LQVHQVLEOH"� )RU�WKLV�VLPSOH�
UHDVRQ��WKDW�ZKLOH�ZH�FHDVH�WR�VHOHFW�ZLWKLQ�WKH�VWRFN��\HW�HDFK�QHZ�JHQHUDWLRQ�KDV�DQ�DGGLWLRQDDO�VHOHFWHG�
JHQHUDWLRQ�RI�DQFHVWU\�EHKLQG�LW��DQG� WKH�LQIOXHQFH�RI�WKLV� DQFHVWU\�EDODQFHV� WKH�UHJUHVVLRQDO�
WHQGHQF\��7KLV�LV�WKH�VLPSOH�YHUEDO�H[SODQDWLRQ�RI�WKH�FHVVDWLRQ�RI�UHJUHVVLRQ�ZLWK�VHOHFWLRQ�� 7KH�
DOJHEUDLFDO�H[SUHVVLRQ�RI�LWV�SRVVLELOLW\�ZDV�ILUVW�JLYHQ�LQ�P\�PHPRLU�RI�������VHH�5��6��3URF��9RO������
S�������

W� ,ELG��S������� 6HH�DOVR�5��6��3URF��9RO������S�������
�� %LRPHWULND��9RO��LL�� S������� H�DQG�S�RI�S������ZRXOG�EH����DQG����UHVSHFWLYHO\��
"�3KLO��7UDQV��9RO�������$��S������� 6HH�DOVR�5��6��3URF��9RO������S�������

�����
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