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0DWWKHZ�3��+DUWZHOO

7KH�WKHRU\�RI�ULWXDOL]HG�PHGLD�LV�DSSOLHG�WR�FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ�WR�H[SODLQ�
XQLQWHQGHG�FRQVHTXHQFHV RI�URXWLQL]DWLRQ�LQ�VRFLDO�PHGLD�VSDFHV�FRQQHFWHG�WR�SDWWHUQV�RI�XVH�DQG�
QHWZRUN�JURZWK��FUHDWLQJ�DQ�LQFUHDVHG�RSSRUWXQLW\�IRU�VHOI�YLRODWLRQV�RI�SULYDF\��7KH�
XQLQWHQWLRQDO�VHOI�YLRODWLRQ�RI�D�GLJLWDO�XVHU¶V�SULYDF\�RI�LQIRUPDWLRQ��WKRXJKWV��DQG�EHKDYLRU�LQ�
SDUW VWHPV IURP�LQWHUFRQQHFWHG�VWUXFWXUDO�FRPSRQHQWV�RI�D�XVHU¶V�QHWZRUNV�DV�ZHOO�DV�WKH�
VLWXDWLRQDO�FRQVWUDLQWV�WKH\�H[SHULHQFH�ZKLOH�XWLOL]LQJ�VRFLDO�PHGLD��7KLV�VWXG\�IRXQG�WKDW�DV�
QHWZRUNV�LQFUHDVHG�LQ�FRPSOH[LW\��ERWK�LQ�YROXPH�DQG�GLYHUVLW\��616�XVHUV�H[SHULHQFHG�D�KLJKHU�
OLNHOLKRRG�RI�SRVWLQJ�LQIRUPDWLRQ�WKDW�WKH\�ODWHU�FDPH�WR�UHJUHW�GXH�WR�RYHU�GLVFORVXUH��
$GGLWLRQDOO\��VSHFLILF�VLWXDWLRQV��VSHFLILFDOO\�HPRWLRQDO�KRW�VWDWHV�DQG�WKH�XVH�RI�LQWR[LFDQWV��DOVR�
OHG�WR�KLJKHU�OLNHOLKRRG�RI�D�VHOI�YLRODWLRQ�RI�SULYDF\��%\�LGHQWLI\LQJ�VSHFLILF�ULVN�IDFWRUV�WKDW�
PD\�LQIOXHQFH�WKH�OLNHOLKRRG�RI�FRPPLWWLQJ�VHOI�YLRODWLRQV�RI�SULYDF\�LQ�GLJLWDO�VSDFHV�WKLV�VWXG\�
KRSHV�WR�VSXU�LQFUHDVHG�GLJLWDO�VDIHW\�IRU�VRFLDO�PHGLD�XVHUV�
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,QWURGXFWLRQ�

2Q�'HFHPEHU���WK��������-XVWLQH�6DFFR�ZDV�ERDUGLQJ�D�IOLJKW�IURP�/RQGRQ¶V�+HDWKURZ�
DLUSRUW�KHDGLQJ�WR�&DSH�7RZQ��6RXWK�$IULFD��-XVWLQH�ZDV����\HDUV�ROG��UHFHLYHG�KHU�%�$� LQ�
3KLORVRSK\�IURP�7XODQH�8QLYHUVLW\��DQG�ZDV�D�VHQLRU�GLUHFWRU�RI�FRPPXQLFDWLRQV�IRU�WKH�SXEOLF�
UHODWLRQV�DQG�PDUNHWLQJ�ILUP�RI�,$&��$V�-XVWLQH�ZDLWHG�WR�ERDUG�KHU�IOLJKW�WR�&DSH�7RZQ��VKH�KDG�
EHHQ�HQJDJLQJ�LQ VRFLDO�PHGLD�XVH�YLD�7ZLWWHU��+HU�ILQDO�WZHHW�EHIRUH ERDUGLQJ�WKH�SODQH VWDWHG��
³*RLQJ�WR�$IULFD��+RSH�,�GRQ¶W�JHW�$,'6��-XVW�NLGGLQJ��,¶P�ZKLWH�´�,W�ZDV�QRW�XQWLO�KHU�IOLJKW�
ODQGHG�LQ�&DSH�7RZQ�KRXUV�ODWHU�WKDW�VKH�UHDOL]HG�WKH�VFRSH�RI�KHU�DFWLRQV�

8QEHNQRZQVW�WR�-XVWLQH��KHU�WZHHW�KDG�EHHQ�VKDUHG��UHWZHHWHG��E\�HQRXJK�SHRSOH�WR�
PDNH�KHU�WKH�QXPEHU�RQH�WUHQGLQJ�WZHHW�RQ�WZLWWHU��0RVW�XVHUV�ZKR�UHWZHHWHG�KHU�SRVW�DGGHG�
FRPPHQWV�H[SUHVVLQJ�GLVJXVW�DQG�DQJHU�DW�WKH�IOLSSDQW�GLVUHJDUG�ZKLFK�0V��6DFFR�KDG�VKRZQ�WKH�
$,'6�HSLGHPLF��JOREDO�UDFLDO�LQHTXDOLW\��DQG�KHU�RZQ�SULYLOHJHG�SRVLWLRQ��0DQ\�ZRQGHUHG�KRZ�
DQ�HGXFDWHG��VXFFHVVIXO�ZRPDQ�ZKRVH�FDUHHU�LV�WR�HQVXUH�WKDW�RWKHU�SHRSOH�SUHVHQW�D�SRVLWLYH�
LPDJH�DQG�DYRLG�QHJDWLYH�SUHVV��FRXOG�EH�JXLOW\�RI�VXFK�D�KHLQRXV�IDLOXUH�RI�LPSUHVVLRQ�
PDQDJHPHQW� 1HDUO\�DOO�ZHUH�FDOOLQJ�IRU�KHU�WHUPLQDWLRQ��LQFOXGLQJ�FR�ZRUNHUV�ZKR�GLG�QRW�ZDQW�
KHU�UHSUHVHQWLQJ�,$&�DV�D�ZKROH��DQG�VKH�ZDV�ILUHG�VKRUWO\�DIWHU�DUULYLQJ�LQ�&DSH�7RZQ�DQG�
UHWXUQLQJ�WR�SKRQH�VHUYLFH�ZKHUH�VKH�ZDV�DEOH WR�UHDOL]H�MXVW�KRZ�ODUJH�RI�DQ�LPSDFW�����
FKDUDFWHUV�RU�OHVV�FDQ�KDYH�RQ�DQ�LQGLYLGXDO¶V�OLIH �5RQVRQ��������

%XW�-XVWLQH¶V�VWRU\�LV�QRW�DQ�LVRODWHG�LQFLGHQW��PHUHO\�RQH�RI�WKH�PRUH�VSHFWDFXODU�
H[DPSOHV�RI�WKLQJV�SHRSOH�ZLVK�WKH\�KDGQ¶W�VDLG��6RFLDO�QHWZRUNLQJ�VLWHV��616� DUH�SRSXODWHG�
ZLWK�VWRULHV�RI�LQGLYLGXDOV�ZKR�KDYH�VKDUHG�LQIRUPDWLRQ�WKURXJK�KLJKOLJKWLQJ�WKH�IDLOXUH�RU�
LQDELOLW\�WR�VLPXOWDQHRXVO\�REVHUYH�DOO�VRFLDOO\�H[SHFWHG�EHKDYLRUV�RI�WKHLU�DFWXDO�DXGLHQFH��
OHDGLQJ�WR�QHJDWLYH�LQWHUDFWLRQV�ZLWK D�UDQJH�RI�LPSDFWV�RQ�LQGLYLGXDOV�ZLWKLQ�VRFLHW\��/LWW�
�����:KLOH�PDQ\�RQOLQH�GHQL]HQV�DUH�DW�OHDVW�PLQLPDOO\�DZDUH�RI�WKH�ULVNV�DVVRFLDWHG�ZLWK�
LQYDVLRQV�RI�GLJLWDO�SULYDF\�DQG�WKH�SRWHQWLDO�IRU�WKHLU�LQIRUPDWLRQ�WR�EH�WDNHQ��VWROHQ��RU�XVHG�IRU�
PDOLFLRXV�HQGV��PDQ\�DUH�QRW�DZDUH�WKDW�WKH�PRUH�EHQLJQ DFWLRQV�RI�SRVWLQJ�DQG�LQWHUDFWLQJ�LQ�
GLJLWDO�VSDFHV�FDQ�DOVR�KDYH�XQLQWHQGHG�FRQVHTXHQFHV�

:KLOH�PLOOLRQV�RI�GROODUV�JR�LQWR�WKH�GHYHORSPHQW�DQG�XQGHUVWDQGLQJ�RI�ZD\V�LQ�ZKLFK�WR�
SURWHFW�WKH�GLJLWDO�SULYDF\�RI�RQOLQH�FLWL]HQV�IURP�RWKHUV��PXFK�IHZHU�UHVRXUFHV�DUH�LQYHVWHG�LQ�
XQGHUVWDQGLQJ�DQG�SUHYHQWLQJ�KRZ�WR�SURWHFW�XVHUV�IURP�WKHPVHOYHV �%XFKDQDQ�HW�DO��������
-RLQVRQ�HW�DO��������1RUEHUJ�DQG�+RUQH ������ 3ULYDF\�UHVHDUFK�WHQGV�WR�IRFXV�RQ GLJLWDO�SLUDWHV�
VWHDOLQJ�SHUVRQDO��EDQNLQJ��DQG�RWKHU�FRPSURPLVLQJ�LQIRUPDWLRQ�IRU�WKHLU�RZQ�SXUSRVHV��KRZHYHU�
LQGLYLGXDO�GLVFORVXUH ZKLFK LV�RIWHQ�VHHQ�DV�UDWLRQDO�ZLWK�DQ�DVVXPSWLRQ�WKDW�XVHUV�DUH�FRJQL]DQW�
RI WKH�FRQVHTXHQFHV�RI�WKHLU�EHKDYLRU UHPDLQV�XQGHUVWXGLHG��&XVWHUV��YDQ�GHU�+RI��DQG�6FKHUPHU�
������7DGGLFNHQ������� :KHQ�LQIRUPDWLRQ�LV IUHHO\�VKDUHG�E\�XVHUV��WKH�SRVVLELOLW\�H[LVWV�WKDW�LW�
PD\�VHOI�YLRODWH�WKH�SULYDF\��6HOI�YLRODWLRQ�RI�3ULYDF\��693��RI�WKHLU�LQIRUPDWLRQ��WKRXJKWV��DQG�
EHOLHIV�WR�YDU\LQJ�OHYHOV�RI�XQLQWHQGHG�FRQVHTXHQFH�?
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6HOI�9LRODWLRQV�RI�3ULYDF\�

:KDW�ZH�FKRRVH�WR�GLVFORVH �&KHOXQH�������LV�EDVHG�LQ�SDUW�RQ�RXU�SHUFHSWLRQV�RI�RXU�
DXGLHQFHV�:KR�ZH�EHOLHYH�LV�³OLVWHQLQJ´�DQG�FDQ�³KHDU´�ZKDW�ZH�VKDUH�DOORZV�XV�WR�GHWHUPLQH�
ZKDW�LV�DQG�LV�QRW�DSSURSULDWH�WR�GLVFORVH��$GGLWLRQDOO\��WKH�LQIRUPDWLRQ�SHRSOH�FKRRVH�WR�VKDUH�LV�
KLJKO\�SHUVRQDOL]HG�DQG�UHOLHV�RQ�LQWHQW��PRRG��DQG�VLWXDWLRQ �'HUOHJD�DQG�&KDLNLQ�������.LP�
DQG�'LQGLD��������7KH�SURFHVV�RI�VHOI�GLVFORVXUH�RFFXUV�WKURXJK�ERWK�DFWLYH�UDWLRQDOL]DWLRQ�DQG�
LQWHUQDOL]HG�FRQFHSWXDOL]DWLRQV�RI�ZKDW�LV�GHHPHG�WR�EH�VRFLDOO\�DSSURSULDWH��616 XVHUV�DUH
VRFLDOL]HG�LQWR DQ�XQGHUVWDQGLQJ�RI�RQOLQH�EHKDYLRUV�WKDW�DUH DFFHSWDEOH�DQG�ZKLFK�DUH�GHYLDQW�LQ�
VSHFLILF�VHWWLQJV��LQ�SDUWLFXODU�WR�ZKRP�RQH�LV�VKDULQJ�LQIRUPDWLRQ�ZLWK���DQG�LQWHUQDOL]HG�WR�
YDU\LQJ�GHJUHH�EDVHG�RQ�WKH�DJHQWV�RI�VRFLDOL]DWLRQ��%D]DURYD�DQG�&KRL�������0HVFK�DQG�%HNHU�
������ 7KLV GLVFORVXUH�RI�LQIRUPDWLRQ�FUHDWHV�DQ�LPDJH�RI�WKH�DFWRU WR�WKH�UHVW�RI�WKHLU�DXGLHQFH
WKDW�LV�WKH�EDVLV�IRU�RXU�SUHVHQWDWLRQ�RI�VHOI��*RIIPDQ��������7KDW�SHUIRUPDQFH�LV�DOVR�PHGLDWHG�
E\�WKH�VHOI�ZH�SHUFHLYH�RWKHUV�WR�YLHZ�XV�DV��&RROH\��������

7KH�DSSURSULDWH�LQIRUPDWLRQ�RQH�FRXOG�VKDUH�LV�WKHQ�ERWK�LQIOXHQFHG�E\�VLWXDWLRQ�DQG�
DXGLHQFH �%UDNH�������/LWW�������2ROR�DQG�6LLEDN��������)RU�H[DPSOH��LW�PD\�YLRODWH�VRPH�
VWDQGDUGV�RI�QRUPDWLYH�EHKDYLRU�WR�GLVFXVV�WRSLFV�RI�SDVW�VH[XDO�EHKDYLRU�ZLWK�RQH¶V�PRWKHU��
ZKLOH�WKH VDPH�EHKDYLRU�ZRXOG�EH�H[SHFWHG�RI�³PDFKR´�PHQ�KDQJLQJ�RXW�WRJHWKHU���'LVFORVXUH�RI�
VH[XDO�DFWLYLW\�WR�D�FKXUFK�FRQJUHJDWLRQ�PLJKW�DOVR�YLRODWH�PXOWLSOH�QRUPDWLYH�H[SHFWDWLRQV��EXW�
WR�³FRQIHVV´�RQH¶V�SUH�PDULWDO�VH[XDO�EHKDYLRU�DV�VLQ�ZRXOG�EH�H[SHFWHG�LQ WKH�FRQIHVVLRQDO��,Q�
WKH�FRQWH[W�RI�VLWXDWLRQ�DQG�DXGLHQFH��ERWK�PDWWHU�LQ�DYRLGLQJ�IDLOXUHV�RI�LPSUHVVLRQ�
PDQDJHPHQW�

$�VLWXDWLRQ�LQ�ZKLFK�SULYDWH LQIRUPDWLRQ�LV�VKDUHG��RU�D�VHOI�YLRODWLRQ�RI�SULYDF\��693���
DULVHV�ZKHQ�WKHUH�LV�DQ�LQFRQJUXLW\�EHWZHHQ�VSHDNHUV�DQG�DXGLHQFHV�LQ�FRPPXQLFDWLRQ��8WLOL]LQJ�
WKH�LQIRUPDWLRQ�DW�WKHLU�GLVSRVDO��LQGLYLGXDOV�HQFRGH�WKHLU�PHVVDJH�LQWR�V\PEROV�WKDW�DUH�LQWHQGHG�
WR�EH�LQWHUSUHWHG�RU�GHFRGHG�E\�RWKHUV�LQ�WKH�PDQQHU�LQWHQGHG�DQG�ZLWK�WKH�VDPH�PHDQLQJ�DV�WKDW�
RI�WKH�HQFRGHU��:KLOH�RQH�PD\�DVVXPH�WKDW�WKHLU�DXGLHQFH�ZLOO�LQWHUSUHW�WKH�LPDJH�DV�LQWHQGHG�
DQG�LQWHUSUHW�WKH�VHOI�GLVFORVXUH�RI�LQIRUPDWLRQ�DQG�LPDJHV�WKURXJK�WKH�VDPH�VXEMHFWLYH�OHQV��WKLV�
PLJKW�QRW�DOZD\V�EH�WKH�FDVH �7XIHNFL�������=KRX��:DQJ��DQG�&KHQ������� 7KHVH�VLWXDWLRQV�RI�
693�WDNH�PXOWLSOH�IRUPV�EDVHG�RQ�WKH�LQWHQW�RI�WKH�PHVVDJHV��FRQWHQW�RI�WKH�PHVVDJH��DQG�WKH�
LQWHUSUHWDWLRQV�E\�DXGLHQFHV �:DQJ�HW�DO��������=KRX�HW�DO���������

693�PD\�WDNH�WKH�IRUP�RI�GLVFORVXUH�RI�SHUVRQDOO\�LGHQWLI\LQJ�LQIRUPDWLRQ��DWWLWXGLQDO�
GLVSRVLWLRQV��RU�HYLGHQFH�RI�SDVW�EHKDYLRUV� 3HUVRQDO�LQIRUPDWLRQ�GLVFORVHG�PD\�EH�SURSULHWDU\�WR�
WKH�LQGLYLGXDO��VRFLDO LGHQWLILFDWLRQ�RU�ILQDQFLDO�LQIRUPDWLRQ�WKDW�FRXOG�DOORZ�RWKHUV�WR�PLVXVH�RU�
WDNH�DGYDQWDJH�RI�IRU�SHUVRQDO�DQG�HFRQRPLF�JDLQ��,Q�DGGLWLRQ�WR�LQIRUPDWLRQDO�GLVFORVXUHV��693�
FDQ�DOVR�RFFXU�ZKHQ�LQGLYLGXDOV�GLVFORVH�PHVVDJHV�WKDW�FRQYH\�SHUVRQDO�DWWLWXGHV��RU�DIIHFWLYH�
GLVSRVLWLRQV�DERXW�D�PXOWLWXGH�RI�WRSLFV� 693�PD\�DOVR LQFOXGH�LQIRUPDWLRQ�DERXW�SDVW�EHKDYLRUV�
WKDW�OHDG�WR�WKH�FRQVHTXHQFHV�RI�WKRVH�DFWLRQV��$Q�693�RI�EHKDYLRUV�FDQ�SURYLGH�LQIRUPDWLRQ�WR�
RWKHUV�DERXW�EHKDYLRUV�WKDW�DQ�LQGLYLGXDO�VKRXOG�RU�VKRXOG�QRW�KDYH�EHHQ�HQJDJLQJ�LQ��



ϯ

7KH�$XGLHQFH��5HDO�RU�,PDJLQHG�

:KHWKHU�LW�LV�LQIRUPDWLRQ��DWWLWXGHV��RU�EHKDYLRU��693�FDUULHV�WKH�SRWHQWLDO�IRU�
FRQVHTXHQFHV�EDVHG�RQ�ZKDW�LV�VKDUHG�DQG�ZKR�KDV�DFFHVV�WR�LW�� :KLOH�RXU�SHUIRUPDQFH�LV�
FUDIWHG�IRU�WKH�LPDJLQHG�DXGLHQFH��/LWW�������2ROR�DQG�6LLEDN������� WR�DYRLG�693�WKDW�
SHUFHSWLRQ�RI�DXGLHQFH�PXVW�PDWFK WKH�DFWXDO�DXGLHQFH��*RIIPDQ����������7KLV�JDS�EHWZHHQ�RXU�
SHUFHSWLRQ�RI�WKH�DXGLHQFH�DQG�DFWXDO�FRPSRVLWLRQ�LV�D VRXUFH�IRU�SRWHQWLDO�ULVN�RI�693� %XW�WKHUH�
DUH�PXOWLSOH�SHUPXWDWLRQV�IRU�KRZ�WKLV�RFFXUV��

$Q XQNQRZQ�DXGLHQFH�ZRXOG�EH�D�SDUW\�WKDW�KDV�DFFHVV�WR�DQ�LQGLYLGXDO¶V FRPPXQLFDWLRQ�
ZLWKRXW�WKHLU�NQRZOHGJH�� 7KDW�FRXOG�LQFOXGH�LQWHQWLRQDO�FRQFHDOPHQW�LQ�RUGHU�WR�SXUSRVHIXOO\�
PRQLWRU�FRPPXQLFDWLRQV��RU�E\VWDQGHUV�ZLWKLQ�WKH�VRFLDO�VSDFH�WKDW�PD\�RYHUKHDU�ZKDW�LV�
FRPPXQLFDWHG �%HUQVWHLQ�HW�DO���������:LWKRXW�WKH�NQRZOHGJH�DERXW�WKH�SUHVHQFH�RI�FHUWDLQ�
LQGLYLGXDOV�ZLWKLQ�WKH�DXGLHQFH��SHUFHSWLRQ�RI�WKH�LPDJLQHG�DXGLHQFH�EHFRPHV�IODZHG�IURP�WKH�
DFWXDO�DXGLHQFH��+HUH�WKH�GLVFUHSDQF\�EHWZHHQ�UHDO�DQG�LPDJLQHG�H[SRVHV�WKH�GLVFORVHU�WR�693�LI�
WKH�LQIRUPDWLRQ��DWWLWXGHV��RU�EHKDYLRUV VKDUHG�DUH DSSURSULDWH�IRU�WKH�LPDJLQHG�DXGLHQFH�EXW�QRW�
WKH�XQNQRZQ�SDUWLHV�LQ�WKH�DFWXDO�DXGLHQFH��

6LPLODUO\��LW�DOVR�SRVVLEOH�IRU�WKH�FRPPXQLFDWRU�WR�RYHUORRN�DXGLHQFH�PHPEHUV�ZKHQ�
GLVFORVLQJ�LQIRUPDWLRQ��6SHFLILF�DXGLHQFH�PHPEHUV�PD\�YDU\�LQ�WKHLU OHYHO�RI�VDOLHQFH�WR�WKH�
FRPPXQLFDWRU��ZKLFK�FDQ�EH�LQIOXHQFHG�E\�OHYHOV�RI�LQWHUDFWLRQ �'HUOHJD�DQG�&KDLNLQ�������
-RLQVRQ�HW�DO���������7KLV�PD\�OHDG�WR�DQ�693�RI�DWWLWXGHV��EHKDYLRUV��RU�LQIRUPDWLRQ��693�FDQ�
DOVR�RFFXU�ZKHQ�ZH�NQRZ�ZKR�DOO�WKH�PHPEHUV�RI�WKH�UHDO�DXGLHQFH�DUH�EXW�PLVSHUFHLYH�ZKDW�
LQIRUPDWLRQ�WKH\�ZLOO�GHHP�DFFHSWDEOH�WR�GLVFORVH��&RJQLWLRQ�RI�H[SHFWHG�EHKDYLRU�DQG�
DZDUHQHVV�RI�WKH�QRUPV�RI�VRFLDO�VSDFHV�LQIOXHQFHV�DFWXDO�EHKDYLRU��&DVH��6SDUNV��DQG�3DYH\�
������'RVWHU�������GH�+RRJH��=HHOHQEHUJ��DQG�%UHXJHOPDQV��������,QGLYLGXDOV�ZKR�EULQJ�LQWR�
VRFLDO�VSDFHV�DQ�H[SHFWDWLRQ�RI�ZKDW�EHKDYLRU�LV�DFFHSWDEOH��ZLWKRXW�FRJQLWLRQ�RI�DOWHUQDWH�
H[SHFWDWLRQV�H[SRVH�WKHPVHOYHV�WR�ULVN�RI�693��

/DVWO\��LW�LV�DOVR�D�SRWHQWLDO�SDWKZD\�WR�693�IRU�FRPPXQLFDWLRQV�WR�FRQWDLQ�XQLQWHQGHG�
LQIRUPDWLRQ�WKDW�LV�QRW�DSSURSULDWH�WR�WKH�DXGLHQFH��,Q�WKH�SUHYLRXV�FDVH�RI�FRJQLWLRQV��LQGLYLGXDOV�
LQWHQWLRQDOO\�VKDUHG�LQIRUPDWLRQ�XQGHU�WKH�LPSUHVVLRQ�LW�ZDV�DSSURSULDWH�IRU�WKH�DXGLHQFH��
+RZHYHU� LQ�RWKHU�FDVHV��WKH�PHVVDJH�WKDW�LV�GLVFORVHG�FRQWDLQV�LQIRUPDWLRQ�WKDW�ZDVQ¶W�NQRZQ�RU�
LQWHQGHG�IRU�WKH�DXGLHQFH�WR�UHFHLYH �'HEDWLQ�HW�DO���������7KLV�IRUP�RI�693�LV�PRVW�OLNHO\�WR�
FRQWDLQ�HLWKHU�LQIRUPDWLRQ�RU�UHFRUGV�RI�EHKDYLRUV��HVSHFLDOO\�LQ�GLJLWDO�VRFLDO�VSDFHV�ZKHUH�WKH�
VKDULQJ�RI�LPDJHV�LV�SUHYDOHQW��

6HOI�9LRODWLRQV�RI�3ULYDF\�LQ�'LJLWDO�6SDFHV�

693�FDQ�RFFXU�LQ�PXOWLSOH�ZD\V��EXW�RQO\�LQ�UHODWLRQ�WR�DQ�DXGLHQFH��(LWKHU�DQ�LQGLYLGXDO�
FRXOGQ¶W��IRUJRW��RU�IDLOHG�WR�DFFXUDWHO\�LPDJLQH�ZKR�WKHLU�DXGLHQFH�ZDV�LQ�UHODWLRQ�WR�WKH�DFWXDO�
DXGLHQFH��693�PD\�DOVR�KDYH�RFFXUUHG�EHFDXVH�XQLQWHQGHG�LQIRUPDWLRQ�ZDV�LQFOXGHG�LQ�WKH�
PHVVDJH�WR�DQ�DXGLHQFH �'HEDWLQ�HW�DO��������(YHUHWW��������6RFLDO�0HGLD�RXWOHWV�DOORZ�IRU�WKH�
LPPHGLDWH�VKDULQJ�RI�WKRXJKWV�DQG�LPDJHV�RI�RXU�EHKDYLRU�WR�HYHU�H[SDQGLQJ DXGLHQFHV��7KLV�



ϰ

DELOLW\�WR�VKDUH�LQIRUPDWLRQ�DERXW�RXUVHOYHV�LV�RQH�RI�WKH�UHDVRQV�WKDW�GUDZV�XV�WR�WKHVH�RXWOHWV
�%DUHNHW�%RMPHO��0RUDQ��DQG�6KDKDU��������+RZHYHU��LW�LV�DOVR�H[SRVHV�XV�WR�JUHDW�ULVN�RI�
RYHUVKDULQJ�LQIRUPDWLRQ�DERXW�RXUVHOYHV��HQDEOLQJ�D�³VHOI�YLRODWLRQ�RI�SULYDF\´��693��RI�RXU�WUXH�
WKRXJKWV�DQG�EHKDYLRUV�

,W�LV�LQWHQGHG�WR�XQGHUVWDQG�ZKDW�OHDGV�WR�WKH�FUHDWLRQ�RI�VLWXDWLRQV�LQ�ZKLFK�RQH�SUHVHQWV�DQ�
LPDJH�RU�SRUWUD\DO�RI�WKHPVHOYHV�WR�RWKHUV�ZLWK�RQH�H[SHFWDWLRQ�EXW IDLOV�WR�DFFRPSOLVK�WKLV�ZLWK�
SRWHQWLDO�QHJDWLYH�FRQVHTXHQFHV��%HFDXVH�RI�WKHVH�RSSRUWXQLWLHV�IRU�IDLOXUH�LQ�ZKLFK�WKH�
SUHVHQWHU�PLVLQWHUSUHWV�WKHLU�LPDJLQHG�DXGLHQFH�IURP�WKH�DFWXDO�RQH��WKH�UHVXOWLQJ�UHVSRQVH�KDV�
WKH�RSSRVLWH�RI�LWV�LQWHQGHG�HIIHFW�DQG�FUHDWHV�QHJDWLYH�RXWFRPHV�IRU�ERWK�WKH�SURMHFWRU�DQG�
DXGLHQFHV�RI�WKH�LQWHUDFWLRQ��'UDZLQJ�RQ�5XELQ¶V��������WKHRU\�RI�ULWXDOL]HG�PHGLD��VRPH�
VFKRODUV�DUJXH�WKDW�LQWHUDFWLQJ�RQ�VRFLDO�PHGLD�FDQ�EHFRPH�D�KDELW�RU�URXWLQH�WKDW�UHGXFHV�WKH�
XVHU¶V�FRJQLWLYH�DWWHQWLRQ�DQG�LQFUHDVHV�WKH�FKDQFH�IRU�693V� �&RXOGU\�������'HEDWLQ�HW�DO��������
5XELQ�������

7KH�ULWXDOL]DWLRQ�DQG�URXWLQL]DWLRQ�RI�VRFLDO�PHGLD�XVH�SURYLGHV�DQG�H[SODQDWLRQ�IRU�
H[SRVLQJ�VRFLDO�PHGLD�XVHUV�WR�WKH�SRWHQWLDO�SLWIDOOV�RI�SHUIRUPLQJ�IRU�XQLQWHQGHG�DXGLHQFHV��
6RFLDO�QHWZRUNV�JURZ�LQ�ERWK�VL]H�DQG�GLYHUVLW\�LQFUHDVLQJ�FRJQLWLYH�GHPDQGV�RQ�XVHUV�WR�PDWFK�
LPDJLQHG�DXGLHQFH�WR�WKH�DFWXDO�DXGLHQFH��ZKLOH�DFWXDO�FRJQLWLYH�UHVRXUFHV�GHGLFDWHG�WR�VRFLDO�
PHGLD�XVH�DUH�UHGXFHG�YLD�ULWXDO�DQG�URXWLQH��H[SRVLQJ�XVHUV�WR�WKH�ULVN�RI�SHUIRUPLQJ�IRU�
XQLQWHQGHG�DXGLHQFHV�ZKHQ�LPDJLQHG�DQG�DFWXDO�DXGLHQFHV�DUH�PLVDOLJQHG�

3ULPDULO\��WKH�ODUJHU�D�VRFLDO�QHWZRUN�JURZV��LW�EHFRPHV�LQFUHDVLQJO\�GLIILFXOW�WR�DFFRXQW�
IRU�DOO�WKH�SHRSOH�ZKR�FRPSULVH�WKDW�VRFLDO�QHWZRUN�DQG�DFW�DV�DXGLHQFH��&RJQLWLYH�ELDVHV�DQG�
VFKHPDWLF�SURFHVVLQJ�WDNH�RYHU�LPDJLQLQJ�WKH�DXGLHQFH��DQG�WKH�PRUH�SUROLILF�RU�LPPHGLDWH�
PHPEHUV�RI�WKH�DXGLHQFH�FRPH�WR�UHSUHVHQW�WKH�HQWLUH�DXGLHQFH��%DUHNHW�%RMPHO�HW�DO��������/LWW�
������2ROR�DQG�6LLEDN��������7KH�LQDELOLW\�GXH�WR�QHWZRUN�YROXPH�WR�DFFRXQW�IRU�DOO�DXGLHQFH�
PHPEHUV�ZRXOG�FUHDWH�DQ�H[SHFWHG�LQFUHDVH�LQ�UHSRUWHG�UDWHV�RI�693�YLD�WKLV�LQDELOLW\�WR�SHUFHLYH�
DXGLHQFH�PHPEHUV�WKDW�ZRXOG�FRQVLGHU�FHUWDLQ�IRUPV�RI�GLVFORVHG�LQIRUPDWLRQ�WR�EH�GHYLDQW��RU�WR�
EH�VRPHRQH�WKDW�XVHUV�GLG�QRW�ZDQW�WR�KDYH�WKDW�LQIRUPDWLRQ�

+���1HWZRUN�YROXPH�DQG�VHOI�YLRODWLRQV�RI�SULYDF\�DUH�SRVLWLYHO\�FRUUHODWHG�

6HFRQGO\��KHWHURJHQHLW\�UHSUHVHQWV�KLJK�OHYHOV�RI�FRPSOH[LW\�RI�D�XVHU¶V�QHWZRUN��8VHUV�
ZKRVH�QHWZRUNV�DUH�ILOOHG�ZLWK�WLHV�UHIOHFWLQJ�PDQ\�UROHV�ZLOO�EH�PRUH�VXVFHSWLEOH�WR�693�DW�D�
KLJKHU�UDWH�WKDQ�XVHUV�ZKR�PDLQWDLQ�UHODWLYHO\�KRPRJHQRXV�VRFLDO�PHGLD�VSDFHV��7KRVH�ZKR�
FRPPLW�693�EHFDXVH�WKH\�IDLO�WR�DFFRXQW�IRU�DOWHUQDWLYH�VHWV�RI�QRUPV��SRVVLEO\�GR�VR�DV�D�IDLOXUH�
WR�FRQVLGHU�KRZ�WKH�LQIRUPDWLRQ�VKDUHG�PD\�EH�UHFHLYHG�DQG�LQWHUSUHWHG�E\�WKRVH�RFFXS\LQJ�D�
PXOWLWXGH RI�VRFLDO�UROHV��3DUWLFXODUO\�WKH�LQFOXVLRQ�RI�YDU\LQJ�UROHV�ZLWK�GLVVLPLODU�QRUPDWLYH�
VWDQGDUGV��L�H��HPSOR\HU�DQG�IULHQG�RU�SDUWQHU�DQG�FR�ZRUNHU��ZRXOG�FRPSOLFDWH�WKH�SURFHVV�RI�
IRUPLQJ�D�FRJQLWLYH�VFKHPD�VSHFLILF�WR�RQH¶V�SHUVRQDO�QHWZRUN�WKDW�PHHW�WKH�ORZHVW�FRPPRQ�
VWDQGDUG�IRU�DYRLGLQJ�693�ZLWKLQ�WKH�IUDPHZRUN�RI�ULWXDOL]HG�PHGLD�ZKHUH�URXWLQH�EHKDYLRU�KDV�
GHFUHDVHG�WKH�OHYHO�RI�FRJQLWLYH�HQHUJ\�GHYRWHG�WR�WKLV�SURFHVV�

+���1HWZRUN�GLYHUVLW\�DQG�VHOI�YLRODWLRQV�RI�SULYDF\�DUH�SRVLWLYHO\�FRUUHODWHG�



ϱ

,QGLYLGXDOV�ZKR�HQJDJH�LQ�VRFLDO�PHGLD�XVH�ZKLOH�HQJDJHG�LQ�QRQ�VRFLDO�PHGLD�EHKDYLRUV�
ULVN�FRPPLWWLQJ�693�E\�VKDULQJ�FRJQLWLYH�HQHUJ\�EHWZHHQ�PXOWLSOH�WDVNV� $GGLWLRQDOO\��WKH�
IUHTXHQF\�DQG�PRGHV�RI�VRFLDO�PHGLD�XVH�VKDSH�DQG�IUDPH�WKH�LQIRUPDWLRQ�WKDW�LV VKDUHG��
,QGLYLGXDOV�ZKR�XWLOL]H�VRFLDO�PHGLD�PRUH�IUHTXHQWO\�PD\�H[SRVH�WKHPVHOYHV�WR�JUHDWHU�ULVN�RI�
693�E\�YROXPH�DORQH��KRZHYHU��LW�LV�HTXDOO\�OLNHO\�WKDW�IUHTXHQW�XVH�FDQ�EXLOG�FRPSHWHQF\�RU�
EUHHG�IDPLOLDULW\��,W�DSSHDUV�PRUH�OLNHO\�WKDW�WKH�W\SHV�RI�VRFLDO�PHGLD�XVH�LQ�FRPELQDWLRQ�ZLWK�
IUHTXHQF\�SURYLGH�WKH�JUHDWHVW�RSSRUWXQLW\�IRU�693��,QGLYLGXDOV�ZKR�XWLOL]H�VRFLDO�PHGLD�PRUH�
IUHTXHQWO\�WR�VKDUH�RSLQLRQV��PRRG�RU�IHHOLQJV��DQG�SLFWXUHV�RI�WKHPVHOYHV�DQG�RWKHUV�DOVR�H[SRVH�
WKHPVHOYHV�WR�JUHDWHU�ULVN�RI�693

+���6HOI�YLRODWLRQV�RI�SULYDF\�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�IUHTXHQF\�RI�XVH�IRU�
VSHFLILF�EHKDYLRUV�RQ�616�

)LQDOO\��VSHFLILF�VLWXDWLRQDO�FRQVWUDLQWV�ZLWK�IDFWRUV�WKDW�UHGXFH�FRJQLWLYH�DELOLW\�ZRXOG�EH�
H[SHFWHG�WR�LQFUHDVH�D�XVHU¶V�YXOQHUDELOLW\�WR�693��7KH�XVH�RI�GUXJV�DQG�RU�DOFRKRO�ZKLOH�
HQJDJLQJ�LQ�VRFLDO�PHGLD�FRPSOLFDWHV�WKH�SURFHVV�RI�LPDJLQLQJ�RQH¶V�DXGLHQFH�DQG�WKH�
DSSURSULDWH�LQIRUPDWLRQ�WKDW�RQH�VKRXOG�GLVFORVH��)XUWKHU��WKH�VKDULQJ�RI�LPDJHV�RI�RQH�HQJDJLQJ�
LQ�WKHVH�EHKDYLRUV�FRQVWLWXWHV�DQ�693�RI�EHKDYLRU�LQ�ZKLFK�PXOWLSOH�QHJDWLYH�FRQVHTXHQFHV�H[LVW��
,Q�DGGLWLRQ�WR�PLQG�DOWHULQJ�VXEVWDQFHV��LQWHUQDO�DIIHFWLYH�VWDWHV��LQ�SDUWLFXODU�KLJK�HPRWLRQDO�RU�
³KRW´�VWDWHV��:DQJ�HW�DO���LQWHUUXSW�WKH�FRJQLWLYH�SURFHVV�RI�LPDJLQLQJ�RQH¶V�DXGLHQFH��DOORZLQJ�
HODWLRQ�RU�DQJHU�WR�OHDG�RQH�WR�VKDUH�LQIRUPDWLRQ�ZLWKRXW�WKLQNLQJ�WKURXJK�WKH�IXOO�LPSOLFDWLRQV�RI�
GRLQJ�VR�

+���6HOI�YLRODWLRQV�RI�SULYDF\�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�IUHTXHQF\�RI�XVH�GXULQJ�
HPRWLRQDO�³KRW´�VWDWHV�

+���6HOI�YLRODWLRQV�RI�SULYDF\�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�IUHTXHQF\�RI�XVH�ZKLOH�
HQJDJHG�LQ�GUXJ�DQG�RU�DOFRKRO�XVH�

0HWKRGRORJ\��

6XUYH\�PHWKRGRORJLHV�KDYH�ZLGHO\�EHHQ�XVHG�WR�FROOHFW�LQIRUPDWLRQ�DERXW�WKH�ZD\V�LQ�
ZKLFK�LQGLYLGXDOV�XVH�VRFLDO�PHGLD�RXWOHWV�WR�FRPPXQLFDWH�DQG�SURMHFW�DQ�LPDJH�RI�VHOI�WR�RWKHUV�
�%D]DURYD�DQG�&KRL�������%HUJHU�������*URWK�HW�DO��������7KH�DELOLW\�WR�FROOHFW�D�ODUJH�QXPEHU�
RI�FDVHV�IRU�FRPSDULVRQ�KLJKOLJKWV�WKH�WUHQGV�DQG�SDWWHUQV�RI�XVH�WKDW�KHOS�WR�H[SODLQ�PXFK�RI�WKH�
EHKDYLRU�LQ�VRFLDO�PHGLD�VSDFHV��:KLOH�IRFXVLQJ�RQ�TXDQWLWDWLYH�PHDVXUHV�GRHV�QRW�SURYLGH�WKH�
LQGLYLGXDO�UDWLRQDOL]DWLRQV�IRU�D�FDVH�E\�FDVH�H[SODQDWLRQ�RI�VHOI�YLRODWLRQV�RI�SULYDF\��LW�ZLOO�
VHUYH�WR�KLJKOLJKW�WKH�FRPPRQDOLWLHV�WKDW�PD\�VHUYH�DV�VLWXDWLRQDO�RU�VWUXFWXUDO�FDXVHV�RI�693�

6DPSOLQJ�)UDPH�

7KH�FXUUHQW�WUHQGV�ZLWKLQ�VRFLDO�PHGLD�XVH�SXUSRUW�WKDW�WKH�GRPLQDWH�GHPRJUDSKLFV�RI�
XVHUV�IDOO�ZLWKLQ�WKH�HLJKWHHQ�WR�WZHQW\�QLQH�\HDU�ROG�DJH�UDQJH��'XJJDQ�������GXH�WR�OHYHO�RI�
DFWLYLW\�ZLWKLQ�HFRQRPLF��SROLWLFDO��DQG�VRFLDO�DUHQDV��)XUWKHU�IRFXV�ZDV�GLUHFWHG�RQ�WKRVH�DJHV�
HLJKWHHQ�WKURXJK�WZHQW\�WKUHH�DV�WKH\�DUH�FXUUHQWO\�XQGHUJRLQJ�D�SURFHVV�RI�VRFLDOL]DWLRQ�DQG�



ϲ

LQWHUQDOL]DWLRQ�RI�QHZ�QRUPV�DQG�H[SHFWDWLRQV��$GGLWLRQDOO\��VRFLDO�PHGLD�XVHUV�DJH�������
SUHGRPLQDWHO\�IDOO�LQWR�WKH�FDWHJRU\�RI�WHFKQRORJLFDOO\�DGHSW�JURXS�UHIHUUHG�WR�DV�GLJLWDO�QDWLYHV��
7KHVH�LQGLYLGXDOV�ZHUH�VRFLDOL]HG�LQ�D�WHFKQRORJLFDO�IUDPHZRUN�LQ�ZKLFK�WKH�LQWHUQHW��VRFLDO�
PHGLD��DQG�RQOLQH�LQWHUDFWLRQ�KDYH DOZD\V�H[LVWHG��'HVSLWH�DJH�UHVWULFWLRQV��QHDUO\�����RI�
FKLOGUHQ�EHJLQ�XWLOL]LQJ�VRFLDO�PHGLD�E\�DJH�����UHVXOWLQJ�LQ�WKH�DYHUDJH�FROOHJH�DJHG�VRFLDO�
PHGLD�XVHU�KDYLQJ�DSSUR[LPDWHO\�D�GHFDGH�RI�H[SHULHQFH��

7KH�VDPSOLQJ�IUDPH�FKRVHQ�IRU�WKLV�VWXG\�ZDV WKH�XQGHUJUDGXDWH�SRSXODWLRQ�RI�D�PLG�
HDVWHUQ�ODQG�JUDQW�XQLYHUVLW\��SURYLGLQJ�WKH�UHVHDUFK�WHDP�ZLWK�FDQGLGDWHV�WKDW�ILW�ZLWKLQ�DJH�
UDQJH�RI�HLJKWHHQ�WR�WZHQW\�WKUHH��7KH�GHPRJUDSKLF�FRPSRVLWLRQ�RI�WKLV�XQLYHUVLW\�LV�
SUHGRPLQDWHO\�ZKLWH��������HYHQO\�VSOLW�EHWZHHQ�PDOH�DQG�IHPDOH�VWXGHQWV��KDYLQJ�DQ�HTXLYDOHQW�
QXPEHU RI�VWXGHQWV�DFURVV�DJHV�ZLWKLQ�WKH�WDUJHW�VDPSOH�IUDPH��DQG�DSSUR[LPDWHO\�����RI�
VWXGHQWV�DUH�IURP�RXW�RI�VWDWH��&ROOHJH�)DFWXDO �������7KLV�GDWD�LV�XVHG�WR�GHPRQVWUDWH�D�VDPSOH�
UHSUHVHQWDWLYH�RI�VLPLODU�LQVWLWXWLRQV JHQHUDOL]DEOH�DQG�FRPSDUDEOH�WR�VLPLODU�XQLYHUVLW\�VHWWLQJV�

7KH FXUUHQW FRPELQHG XQGHUJUDGXDWH�DQG�JUDGXDWH�VWXGHQW�HQUROOPHQW�DW�WKLV�LQVWLWXWLRQ�LV�
��������'LVVHPLQDWLRQ�RI�WKH VXUYH\�WR�WKH�HQWLUHW\�RI�RXU�VDPSOH�IUDPH�XWLOL]HG DQ�HOHFWURQLF�
VXUYH\�IRUPDW�WR�HQFRXUDJH�WKH�FRPSOHWLRQ�WKURXJK�HDVH�RI�DFFHVV��7KH VXUYH\�LQVWUXPHQW�ZDV
FUHDWHG�DQG�KRVWHG�HOHFWURQLFDOO\�DQG�GLVWULEXWHG�WR�WKH�VDPSOH�IUDPH�YLD�HOHFWURQLF�PDLO�ZLWK�D�
OLQN�WR�WKH�KRVWLQJ�VLWH�ZKHUH�WKH�VXUYH\�LQVWUXPHQW�FRXOG EH�FRPSOHWHG��7KH�RSSRUWXQLW\�WR�
UHFHLYH�FRPSHQVDWLRQ�LQ�WKH�IRUP�RI�D JLIW�FDUG�ZDV�SUHVHQWHG�WR�UHVSRQGHQWV��7KH�UHFLSLHQWV�RI�
WKHVH�JLIW�FDUGV�ZHUH�FKRVHQ�UDQGRPO\�IURP�WKH�SRRO�RI�UHVSRQGHQWV�ZKR�FRPSOHWHG�WKH�VXUYH\�
DQG�RSWHG�LQ�WR�WKH�GUDZLQJ�

0HDVXUHV�

8VHU�,QIRUPDWLRQ�

5HVSRQGHQWV�ZHUH�SURPSWHG�WR�SURYLGH�EDVLF�GHPRJUDSKLF�LQIRUPDWLRQ�DERXW�WKHPVHOYHV�
IRU�WKH�SXUSRVH�RI�LGHQWLI\LQJ�DQG�FRQWUROOLQJ�IRU�GLIIHUHQFHV�DPRQJ�VSHFLILF�JURXSV�ZLWKLQ�WKH�
VDPSOLQJ�IUDPH��5HVSRQGHQWV�ZHUH�SURPSWHG�WR�LQGLFDWH�WKHLU�DJH��VH[��UDFH��VWXGHQW�VWDWXV��DQG�
JUDGH�OHYHO��

'LVFORVXUH�DQG�3ULYDF\�

$�PHDVXUH�IRU�LQGLYLGXDOV�JHQHUDO�FRQFHUQ�IRU�RQOLQH�SULYDF\�ZDV�FROOHFWHG��5HVSRQGHQWV�
ZHUH�DVNHG�WR�LQGLFDWH�WR�ZKDW�H[WHQW�WKH�IROORZLQJ�SURPSWV�GHVFULEHG�WKHPVHOYHV�

Ͳ ,Q�JHQHUDO��,�DP�FRQFHUQHG�DERXW�P\�SULYDF\�ZKLOH�XVLQJ�WKH�LQWHUQHW�
Ͳ ,�DP FRQFHUQHG�DERXW�RQOLQH�LGHQWLW\�WKHIW�
Ͳ ,�DP�FRQFHUQHG�DERXW�SHRSOH�RQOLQH�QRW�EHLQJ�ZKR�WKH\�VD\�WKH\�DUH�
Ͳ ,�DP�FRQFHUQHG�DERXW�SHRSOH�,�GR�QRW�NQRZ�REWDLQLQJ�SHUVRQDO�LQIRUPDWLRQ�DERXW�P\�

RQOLQH�DFWLYLWLHV�

7KHVH�SURPSWV�ZHUH�FDSWXUHG�RQ�D���SRLQW�/LNHUW VFDOH�IURP����'RHV�QRW�GHVFULEH�PH�ZHOO��WR���
�'HVFULEHV�PH�H[WUHPHO\�ZHOO���6FRUHV�IRU�HDFK�RI�WKHVH�SURPSWV�ZHUH�FRPELQHG�WR�FUHDWH�DQ�
RYHUDOO�VFRUH�PHDVXULQJ�LQGLYLGXDO¶V�JHQHUDO�FRQFHUQ�IRU�RQOLQH�SULYDF\�DQG�VHFXULW\�



ϳ

,QGLYLGXDO¶V�VFRUHV�IRU�JHQHUDO ZLOOLQJQHVV�WR�GLVFORVH�DQG�FRQFHUQ�IRU�RQOLQH�
SULYDF\�VHFXULW\�DUH�LQWHQGHG�WR�VHUYH�DV�FRQWURO�YDULDEOHV�WR�LVRODWH�WKH�LQIOXHQFH�RI�QHWZRUN��
VLWXDWLRQDO��DQG�DIIHFWLYH�YDULDEOHV�RQ�693��7KHVH�PHDVXUHV�ZHUH�DGDSWHG�IURP�WKH�µµ2QOLQH�
3ULYDF\�&RQFHUQ�DQG�3URWHFWLRQ¶¶��3&3��VFDOH�FUHDWHG�E\��%XFKDQDQ�HW�DO��������DQG�WKH�$GDSWHG�
6FDOH�IRU�2QOLQH�3ULYDF\�&RQFHUQ�DQG�3URWHFWLRQ�IRU�8VH�RQ�WKH�,QWHUQHW��$3&3���7DGGLFNHQ�
������

693�

693�LV�WKH�PDLQ�GHSHQGHQW�YDULDEOH�RI�WKLV�VWXG\�� 5HVSRQGHQWV�ZHUH DVNHG�SURPSWV�LI�
WKH\�HYHU�IHOW�WKH\�KDG�FRPPLWWHG�DQ�693�DQG�ZLOO�EH�JLYHQ�DQ�H[DPSOH�VLWXDWLRQ�IRU�
FRPSDULVRQ��:DQJ�HW�DO���������DSSURDFK�WKLV�YDULDEOH�XWLOL]LQJ�WKH�SURPSW�³KDYH�\RX�HYHU�
SRVWHG�VRPHWKLQJ�RQ�D�VRFLDO�QHWZRUN�DQG�WKHQ�UHJUHWWHG�GRLQJ�LW´" 5HJUHW�LV�DQ�RXWFRPH�RI�693�
DQG�DOORZV�IRU�D�PDUNHU�WR�LGHQWLI\�ZKHQ�LW�KDV�RFFXUUHG� 5HVSRQGHQWV�WKDW�LQGLFDWHG�UHJUHW�
RFFXUUHG�ZHUH�DVNHG�WR�UHFDOO�WKH�WRWDO�QXPEHU�RI�LQVWDQFHV�WKDW�WKH\�FDQ�UHFDOO�

1HWZRUN�&RPSOH[LW\�

&RKHQ¶V�VRFLDO�QHWZRUN�LQGH[�SURYLGHV�VWDUWLQJ�SRLQW�IRU�PHDVXULQJ�ERWK�WKH�YROXPH�RI�
VRFLDO�PHGLD�XVHU¶V�QHWZRUNV�DQG�WKH�GLYHUVLW\�RI�QHWZRUN�WLHV�WKH\�FRQWDLQ��&RKHQ�HW�DO���������
7KLV�LV�DFFRPSOLVKHG�E\�GHSOR\LQJ D�PHDVXUH�RI�DFWXDO�QXPEHU�RI�SHRSOH�LQ�WKH�VRFLDO�QHWZRUN�DV�
D�PHDVXUH�RI�YROXPH��DQG�WKH�QXPEHU�RI�KLJK�FRQWDFW�UROHV�DV�D�PHDVXUH�RI�QHWZRUN�GLYHUVLW\��
6LPLODU�QHWZRUN�PHDVXUHV�IRU�VRFLDO�PHGLD�SODWIRUPV�ZHUH�XVHG�E\�/LWW�HW�DO���������WR�VWXG\�
)DFHERRN�DXGLHQFH�VL]HV�YLD�SURPSW�DVNLQJ�IRU�WRWDO�QXPEHU�RI�)DFHERRN�IULHQGV��DQG�LGHQWLI\LQJ
HOHYHQ�FDWHJRULHV�RI�SRVVLEOH�UROHV�WKDW�WLHV�FDQ�EH�FDWHJRUL]HG�LQWR��

6HSDUDWH�SURPSWV�GLUHFWHG�UHVSRQGHQWV�WR�SURYLGH�WKH�WRWDO�QXPEHU�RI�)DFHERRN�IULHQGV��
7ZLWWHU�DQG�,QVWDJUDP�IROORZHUV��7KHVH�YDULDEOHV�ZHUH�FRPELQHG�LQWR�D�FRPSRVLWH�YDULDEOH
H[SUHVVLQJ�LQGLYLGXDO¶V�WRWDO�HVWLPDWHG�QHWZRUN��7(1���,W�GRHV�QHHG�WR�EH�QRWHG�WKDW�%HUQVWHLQ�HW�
DO���������KDV�SUHYLRXVO\�IRXQG�WKDW�VRFLDO�PHGLD�XVHUV�JURVVO\�XQGHUHVWLPDWH�WKHLU�DXGLHQFH�VL]H��
QRWLQJ�WKDW�XVHUV�HVWLPDWHG�DXGLHQFHV�DW�����RI�DFWXDO�VL]H��7KLV�ZDV�DGGUHVVHG�E\�DOORZLQJ�
UHVSRQGHQWV�WR�DFFHVV�WKHLU�VRFLDO�PHGLD�DQG�UHFRYHU�DFFXUDWH�LQIRUPDWLRQ�DERXW�QXPEHU�RI�
FRQWDFWV�

1HWZRUN�GLYHUVLW\�ZDV�FDSWXUHG�E\�SURPSWLQJ�UHVSRQGHQWV�WR�LQGLFDWH�ZKLFK�RI�WKH�HOHYHQ�
GLVWLQFW�KLJK�FRQWDFW�UROHV�ZHUH�SUHVHQW�ZLWKLQ�WKHLU�FRPELQHG�QHWZRUNV�DFURVV�WKH�WKUHH�VRFLDO�
PHGLD�SODWIRUPV��7KHVH�UROHV�LQFOXGHG�

Ͳ 3DUWQHU�6SRXVH
Ͳ )DPLO\
Ͳ )ULHQGV
Ͳ $FTXDLQWDQFHV
Ͳ &ODVVPDWH
Ͳ 7HDFKHU�3URIHVVRU
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Ͳ &R�ZRUNHU
Ͳ %RVV�(PSOR\HU
Ͳ 3RWHQWLDO�(PSOR\HU
Ͳ 8QNQRZQ
Ͳ 2WKHU

7KH�WRWDO�QXPEHU�RI�GLVWLQFW�KLJK�FRQWDFW�VRFLDO�UROHV�ZDV�FROOHFWHG�IRU�HDFK�UHVSRQGHQW�DQG�
H[SUHVVHG�DV�WKH�WRWDO�QXPEHU�RI�SUHVHQW�UROHV�LQGLFDWHG��7KLV�YDULDEOH�SURYLGHG�D�PHDVXUH�RI�WKH�
GLYHUVLW\�RI�QHWZRUNV��'21��IRU�HDFK�UHVSRQGHQW����

6RFLDO�0HGLD�8VH�

7KH�VXUYH\�LQVWUXPHQW�GLUHFWHG�UHVSRQGHQWV�WR�LQGLFDWH�KRZ�IUHTXHQWO\�WKH\�XVHG�VRFLDO�
PHGLD��7KLV�PHDVXUH�SURYLGHV�DQ�LQGLFDWRU�RI�RYHUDOO�DFWLYLW\�RQ�HDFK�RI�WKH�VRFLDO�PHGLD�
SODWIRUPV��5HVSRQGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�WKHLU�IUHTXHQF\�RI�XVH�RI�)DFHERRN��7ZLWWHU��DQG�
,QVWDJUDP�DORQJ�DQ�RUGLQDO�VFDOH�RI�GDLO\������WLPHV�D�ZHHN������WLPHV�D�ZHHN��RQFH�D�ZHHN��RU�
QHYHU��7KHVH�FDWHJRULHV�ZHUH�UHYHUVH�VFRUHG�DQG�FRGHG�]HUR�WR�IRXU��FRUUHVSRQGLQJ�]HUR�WR�QHYHU�
DQG�IRXU�WR�GDLO\��7KH�VFRUHV�ZHUH�FRPELQHG�DFURVV�SODWIRUPV�WR�SURYLGH�D�VFDOH�RI�WRWDO�VRFLDO�
PHGLD�XVH�

8WLOL]LQJ�WKH�VDPH�RUGLQDO�VFDOH��UHVSRQGHQWV�ZHUH�SURPSWHG�WR�LQGLFDWH�KRZ�IUHTXHQWO\�
WKH\�XWLOL]HG�DQ\�RI�WKH�WKUHH�VRFLDO�PHGLD�SODWIRUPV�IRU�VSHFLILF�IRUPV�RI�GLVFORVXUH��,QGLYLGXDOV�
ZHUH�DVNHG�³KRZ�RIWHQ�GR�\RX SRVW�)DFHERRN�VWDWXV�XSGDWHV��7ZHHW��RU�SRVW�WR�,QVWDJUDP´��DQG�
³KRZ�RIWHQ�GR�\RX�SRVW�LPDJHV�RI�\RXUVHOI�RQ�VRFLDO�PHGLD"´�7KH�ILUVW�SURPSW�SURYLGHV�DQ�
LQGLFDWRU�RI�KRZ�IUHTXHQWO\�LQGLYLGXDOV�GLVFORVHG�WH[W�EDVHG LQIRUPDWLRQ�WKDW�LQFOXGHV�
LQIRUPDWLRQ�DERXW�WKHPVHOYHV��ZKLOH�WKH�VHFRQG�FDSWXUHV�LQVWDQFHV�RI�LPDJH�EDVHG LQIRUPDWLRQ�
DERXW�DFWLYLWLHV��EHKDYLRUV��DQG�ORFDWLRQV�WKDW�LQGLYLGXDOV�KDYH�HQJDJHG�LQ�RU�EHHQ�SUHVHQW�DW�

616�%HKDYLRU��

0RYLQJ�EH\RQG�JHQHUDO�616�XVH��UHVSRQGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�WR�ZKDW�H[WHQW�WKDW�
WKH\�HQJDJHG�LQ�VSHFLILF�EHKDYLRUV�YLD�616��7KHVH�VSHFLILF�EHKDYLRUV�FRYHUHG�D�UDQJH�RI�
UHODWLRQDO�FRPPXQLFDWLRQ��IRUPV�DQG�W\SHV�RI�LQIRUPDWLRQ�VKDUHG��DQG�SXUSRVH�IRU�GLVFORVXUH��
7KH�SXUSRVH�ZDV�WR�LGHQWLI\�ZKDW�LI�DQ\�VSHFLILF�EHKDYLRUV�ZHUH�PRUH�RU�OHVV�OLNHO\�WR�VKDSH�
LPSUHVVLRQ�PDQDJHPHQW�DQG�GLVFORVXUH�DQG�LPSDFW�WKH�OLNHOLKRRG�RI�693��616�XVHUV�ZHUH�
SURPSWHG�WR�LQGLFDWH�IUHTXHQF\�DORQJ�D�ILYH�SRLQW�/LNHUW�VFDOH�IURP�QRQH�DW�DOO�WR�D�JUHDW�GHDO�RI�
616�XVH�IRU�WKH�IROORZLQJ�EHKDYLRUV�

Ͳ &RPPXQLFDWH�GLUHFWO\�ZLWK�IULHQG�V��
Ͳ &RPPXQLFDWH�GLUHFWO\�ZLWK�IDPLO\�
Ͳ &RPPXQLFDWH�ZLWK�FR�ZRUNHUV�DERXW�ZRUN�UHODWHG�LVVXHV�
Ͳ /LNH�RWKHU¶V�SRVWV�
Ͳ 6KDUH�OLIH�HYHQWV��ELUWKGD\V��DQQLYHUVDULHV��ELUWKV�GHDWKV��
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Ͳ 6KDUH�UHFHQW�DFWLYLW\�ZLWKLQ�����KRXUV�
Ͳ 6KDUH�SDVW�DFWLYLW\�ROGHU�WKDQ���KRXUV�
Ͳ 6KDUH�SKRWRJUDSKV�RI�VHOI��
Ͳ 6KDUH�SKRWRJUDSKV�RI�IDPLO\�
Ͳ 6KDUH�SKRWRJUDSKV�RI�IULHQGV�
Ͳ 6KDUH�FXUUHQW�IHHOLQJV�PRRG�
Ͳ ([SUHVV�QRQ�SROLWLFDO�SHUVRQDO�RSLQLRQV�
Ͳ ([SUHVV�SHUVRQDO�SROLWLFDO�RSLQLRQV�
Ͳ 6HHN�RXW�MRE�RSSRUWXQLWLHV�
Ͳ ([SUHVV�IUXVWUDWLRQ�YHQW�

616�LQ�6LWXDWLRQV�

,Q�RUGHU�WR�XQGHUVWDQG�WKH�FRQWH[W�LQ�ZKLFK�616�XVHUV�DUH�VLWXDWHG�ZKHQ�WKH\�DUH�VKDULQJ�
LQIRUPDWLRQ�DQG�KRZ�WKRVH�HQYLURQPHQWDO�DQG�VLWXDWLRQDO�FRQWH[WV�LQIOXHQFH�GLVFORVXUH��
UHVSRQGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�KRZ�IUHTXHQWO\�WKH\�XVHG�616�LQ�D�YDULHW\�RI�VLWXDWLRQV��
7KHVH�VLWXDWLRQV�LQFOXGHG�WKH�DEVHQFH�RU�SUHVHQFH�RI�VHOHFW�LQGLYLGXDOV�ZKR�PD\�EH�SUHVHQW�ZKHQ�
XVLQJ�616��616�XVH�ZKLOH�DW�PXOWLSOH�ORFDWLRQV�LQFOXGLQJ�WZR�WKDW�RQH�ZRXOG�IUHTXHQWO\�VSHQG�
WLPH�LQ�DQG�RQH�WKDW�PRVW�LQGLYLGXDOV�UDUHO\�ILQG�WKHPVHOYHV�LQ�ZDV�PHDVXUHG���616�XVH�LQ�VRFLDO�
VHWWLQJV�LQFOXGHG�ZKLOH�DW�RQH�RQ�RQH�HYHQWV�DQG�DQRWKHU�IRU�HYHQWV�ZLWK�PXOWLSOH�DWWHQGHHV��
5HVSRQGHQWV�ZHUH�DOVR�DVNHG�WR�LQGLFDWH�KRZ�IUHTXHQWO\�WKH\�XVHG�616�ZKLOH�XQGHU�WKH�
LQIOXHQFH�RI�GUXJV�DQG�DOFRKRO�DQG�LPPHGLDWHO\�IROORZLQJ�HYHQWV�WKDW�FRXOG�WULJJHU�³KRW�VWDWHV�´

8VLQJ�D�ILYH�SRLQW�/LNHUW�VFDOH�IURP�QHYHU�WR�DOZD\V��UHVSRQGHQWV�ZHUH�SURPSWHG�WR�
LQGLFDWH�KRZ�IUHTXHQWO\�WKH\�XVHG�VRFLDO�PHGLD�ZKLOH�LQ�WKH�IROORZLQJ�VLWXDWLRQV�

Ͳ :KLOH�DORQH�
Ͳ :KLOH�VSHQGLQJ�WLPH�ZLWK�IDPLO\�
Ͳ :KLOH�VSHQGLQJ�WLPH�ZLWK�IULHQGV�
Ͳ :KLOH�DW�ZRUN�
Ͳ :KLOH�DW�KRPH�
Ͳ :KHQ�RQ�YDFDWLRQ�
Ͳ 2Q�D�GDWH��
Ͳ $W�D�JDWKHULQJ��3DUW\��:HGGLQJ��HWF���
Ͳ :KLOH�GULQNLQJ�DOFRKRO�
Ͳ :KLOH�XVLQJ�UHFUHDWLRQDO�GUXJV�
Ͳ $IWHU�DUJXLQJ�ZLWK�IULHQG�RU�IDPLO\�PHPEHU�V��
Ͳ $IWHU�UHFHLYLQJ�JRRG�QHZV�
Ͳ $IWHU�UHFHLYLQJ�EDG�QHZV�

'DWD�0DQDJHPHQW DQG�$QDO\VLV�

'LVWULEXWLRQ�RI�WKH�VXUYH\�LQVWUXPHQW�\LHOGHG�D�UHWXUQ�RI�����UHVSRQVHV��7KLV�GDWD�ZDV�
VRUWHG�DQG�FRPEHG�IRU�FRPSOHWLRQ�DQG�DXWKHQWLFLW\�RI�UHVSRQVHV��,QFRPSOHWH�VXUYH\V�DQG�VXUYH\V�
WKDW�IDLOHG�WR�UHVSRQG�WR�GHSHQGHQW�YDULDEOHV�UHVXOWHG�LQ�WKH�UHPRYDO�RI�����FDVHV IURP�WKH�LQLWLDO�



ϭϬ

VDPSOH��7KH�VDPSOH�ZDV�IXUWKHU�UHVWULFWHG�WR�FDVHV�WKDW�ILW�WKH�������DJH�UDQJH�ODLG�RXW�LQ�WKH�
PHWKRGV�VHFWLRQ��UHPRYLQJ�����FDVHV�WKDW�IHOO�RXWVLGH�RI�WKLV�DJH�UDQJH��$GGLWLRQDOO\��VXUYH\V�LQ�
ZKLFK�LW�ZDV�DSSDUHQW�WKDW�WKH�UHVSRQGHQW�ZDV�EHLQJ�LQVLQFHUH�LQ�WKHLU�UHVSRQVHV�ZHUH�DOVR�
GURSSHG�IURP�WKH�VDPSOH��7KHVH�LQFOXGHG�UHVSRQGHQWV�ZKR�LQGLFDWHG�WKDW�HSLVRGHV�RI�UHJUHW�KDG�
RFFXUUHG�LQ�WKH�UDQJH�RI�������LQVWDQFHV�DV�K\SHUEROH�DQG�QRW�DQ�DFFXUDWH�UHSUHVHQWDWLRQ�RI�
DFWXDO�LQVWDQFHV��ILYH�FDVHV�LQ�WRWDO�IRU�WKLV�UHDVRQ���7KH�UHVXOW�RI�WKHVH�DFWLRQV�SURYLGHG�D�VDPSOH�
RI�����UHVSRQGHQWV�

'LFKRWRPRXV�YDULDEOHV�ZHUH�FUHDWHG�IRU�HDFK�LQGHSHQGHQW�DQG�FRQWURO�YDULDEOH��E\�VRUWLQJ�
UHVSRQGHQWV LQWR�D�ORZ�FDWHJRU\�DQG�D�KLJK�FDWHJRU\� 1HWZRUN�YROXPH�PHDVXUHV�ZHUH�VHSDUDWHG�
DW�WKH�PHDQV�IRU�HDFK�YDULDEOH��1HWZRUN�UHODWLRQVKLSV�ZHUH�GXPP\�YDULDEOHV�LQGLFDWLQJ�ZKHWKHU�
RU�QRW�WKH�UHODWLRQVKLS�ZDV�SUHVHQW�LQ�WKH�QHWZRUN��*HQHUDO�XVH��VSHFLILF�XVH��DQG�EHKDYLRU�
PHDVXUHV�VRUWHG�UHVSRQGHQWV�LQWR�WKH�ORZ�FDWHJRU\�LI�DW�RU�EHORZ�WKH�PHGLDQ�DQG�KLJK�LI�DERYH�
WKH�PHGLDQ��7KH�H[FHSWLRQ�WR�WKLV�ZDV�PDGH�IRU�FRPPXQLFDWLQJ�ZLWK�IULHQGV��OLNLQJ�RWKHU¶V�SRVWV��
DQG�VKDUH�SDVW�DFWLYLW\�ZKLFK�LQFOXGHG�WKH�PHGLDQ�LQ�WKH�KLJK�FDWHJRU\�GXH�WR�UHVSRQVH�
YDULDELOLW\��7KH�PHDVXUHV�IRU�IUHTXHQF\�RI�XVH�LQ�VSHFLILF�VLWXDWLRQV�ZDV�VHSDUDWHG�LQWR�ORZ�
FDWHJRU\�DW�OHVV�WKDQ�DW�OHDVW�KDOI�RI�WKH�WLPH��DQG�KLJK�FDWHJRU\�DW�KDOI�RI�WKH�WLPH�RU�JUHDWHU�

5HVXOWV�

'HVFULSWLYH�6WDWLVWLFV�

7KH�PHDQ�DJH�RI�UHVSRQGHQWV�ZDV������\HDUV�DQG�VOLJKWO\�ULJKW�VNHZHG�RQ�WKH�UDQJH�RI�
������\HDU��7KH�VDPSOH�ZDV�RYHUZKHOPLQJO\�IHPDOH��URXJKO\������5DFLDO�EUHDNGRZQ�ZDV�
SUHGRPLQDWHO\�ZKLWH�ZLWK�PLQRU�UHSUHVHQWDWLRQ�LQ�WKH�RWKHU�UDFLDO�FDWHJRULHV������ZLWK������SHU�
HDFK�RWKHU�FDWHJRU\� �DJDLQ��JLYH�SHUFHQWDJHV���1HDUO\�DOO�UHVSRQGHQWV�ZHUH�IXOO�WLPH�VWXGHQWV
����� DQG�EUHDNGRZQ�E\�JUDGH�OHYHO�ZDV�QHDUO\�XQLIRUP�ZLWK�D�VNHZ�WRZDUGV�XQGHUFODVVPHQ��
)RU�FRPSOHWH�GHPRJUDSKLF�EUHDNGRZQ�SOHDVH�UHIHU�WR�WDEOH�5��

$�VOLJKW�PDMRULW\�RI�WKH�VDPSOH���������UHSRUWHG�WKDW�WKH\�KDG�SRVWHG�VRPH�LQIRUPDWLRQ�
YLD�VRFLDO�PHGLD�DQG�UHJUHWWHG�GRLQJ�VR��������RI�IHPDOH�UHVSRQGHQWV�KDG�UHSRUWHG�UHJUHWWLQJ�D�
SRVW�ZKLOH�RQO\�������RI�PDOHV�LQGLFDWHG�WKDW�WKLV�KDG�RFFXUUHG� 5HSRUWHG�UHJUHW�DFURVV�DJHV�ZDV�
YHU\�QHDUO\�XQLIRUP�ZLWK�PLQRU�YDULDWLRQ�DFURVV�D�UDQJH�RI�������WKURXJK���������������RI�
:KLWH���������RI�%ODFN���������RI�/DWLQR���������RI�$VLDQ��DQG��������RI�2WKHU�UDFH�
UHVSRQGHQWV�LQGLFDWHG WKH\�KDG�SRVWHG�VRPHWKLQJ�WKH\�ODWHU�UHJUHWWHG� �������RI�IXOO�WLPH�
VWXGHQWV�UHSRUWHG�D�UHJUHWWDEOH�SRVW��ZKLOH��������RI�SDUW�WLPH�VWXGHQWV�UHVSRQGHG�\HV�WR�D�
UHJUHWWDEOH�SRVW��7KH�SURSRUWLRQ�RI�UHVSRQGHQWV�ZKR�LQGLFDWHG�D�UHJUHWWDEOH�SRVW�E\�JUDGH�OHYHO�
ZDV�URXJKO\�XQLIRUP�UDQJLQJ�IURP��������WR��������

)DFHERRN�XVHUV�UHSRUWHG�D�PHDQ�RI��������IULHQGV��ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI�����������
,QVWDJUDP�XVHUV�UHWXUQHG�D�PHDQ�RI�����IROORZHUV��EXW�ZLWK�VPDOOHU�YDULDWLRQ�LQ�JURXS�ZLWK�D�
VWDQGDUG�GHYLDWLRQ�RI���������7ZLWWHU�XVHUV�KDG�WKH�VPDOOHVW�PHDQ�QXPEHU�RI�FRQQHFWLRQV��
��������EXW�WKH�ODUJHVW�YDULDWLRQ�ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI����������$�FRPELQHG�WRWDO�
HVWLPDWHG�QHWZRUN��7(1��YDULDEOH�ZDV�FUHDWHG�E\�FRPELQLQJ�WKHVH�WKUHH�PHDVXUHV�DQG�SURGXFHG�
D�PHDQ�7(1�RI���������ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI����������
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$W�OHDVW�����RI�DOO�UHVSRQGHQWV�LQGLFDWHG�WKH\�KDG�IULHQGV��DFTXDLQWDQFHV��RU�IDPLO\��LQ�
WKHLU�QHWZRUN��5RXJKO\�����RI�LQGLYLGXDOV�UHVSRQGHG�WKDW�WKHLU�SDUWQHU�RU�VSRXVH�ZDV�LQ�WKHLU�
RQOLQH�QHWZRUNV��$SSUR[LPDWHO\�����RI�UHVSRQGHQWV�LQGLFDWHG�WKDW�FODVVPDWHV�ZHUH�LQFOXGHG�LQ�
WKHLU�QHWZRUNV��EXW�RQO\�����KDG�FRQQHFWHG�GLJLWDOO\�ZLWK�D�WHDFKHU�RU�SURIHVVRU��1HDUO\�����RI�
LQGLYLGXDOV�UHSRUWHG�WKH�SUHVHQFH�RI�FR�ZRUNHUV�LQ�WKHLU�QHWZRUNV��\HW�RQO\�����KDG�LQFOXGHG�
WKHLU�ERVV�RU�HPSOR\HU��DQG�RQO\�����LQGLFDWHG�WKH\�KDG�FRQQHFWHG�ZLWK�SRWHQWLDO�HPSOR\HUV��

����RI�XVHUV�DOVR�UHSRUWHG�WKDW�WKH\�KDG�XQNQRZQ�SHRSOH�RU�VWUDQJHUV�LQ�WKHLU�RQOLQH�
QHWZRUNV��/HVV�WKDQ�RQH�SHUFHQW�RI�UHVSRQGHQWV�LQGLFDWHG�WKHUH�ZDV�D�UHODWLRQVKLS�RWKHU�WKDQ�
WKRVH�SURYLGHG��DQG�WKHVH�UHVSRQVHV�LQFOXGHG�ORFDO�EXVLQHVV�WKH\�KDG�FRQQHFWHG�ZLWK�IRU�
SURPRWLRQDO�UHDVRQV��GHDOV�RU�FRXSRQV�� $�FRPSRVLWH�VFRUH�RI�WKH�WRWDO�QXPEHU�RI�UHODWLRQVKLSV�
�GLYHUVLW\�RI�QHWZRUNV��'21��ZLWKLQ�HDFK�LQGLYLGXDO¶V�QHWZRUN�ZDV�FUHDWHG�IURP�WKHVH�
UHVSRQVHV��7KH�PHDQ�QXPEHU�RI�UHODWLRQVKLSV�IRU�WKLV�VDPSOH�ZDV������UHODWLRQVKLSV��ZLWK�D�
VWDQGDUG�GHYLDWLRQ�RI�������

7KH�PHGLDQ�UHVSRQVH�IRU�)DFHERRN�XVDJH�ZDV�����WLPHV�SHU ZHHN��KRZHYHU�PRVW�
UHVSRQGHQWV�LQGLFDWHG�WKH\�XVHG�)DFHERRN�GDLO\��7KLV�SDWWHUQ�RI�XVH�ZDV�WKH�VDPH�IRU�7ZLWWHU�
XVHUV��KRZHYHU�XVHUV�LQGLFDWHG�WKDW�LI�WKH\�XVHG�,QVWDJUDP�WKH\�GLG�VR�PRUH�IUHTXHQWO\�ZLWK�ERWK�
WKH�PHGLDQ�DQG�PRGH�UHVSRQVH�EHLQJ�GDLO\�XVH� 7KH�PHGLDQ�DQG�PRGH�UHVSRQVHV�IRU�ERWK�
IUHTXHQF\�RI�WH[WXDO�LQIRUPDWLRQDO�SRVWV�DQG�LPDJH�EDVHG�SRVWV�ZDV�GDLO\�IRU�WKH�VDPSOH�

5HVSRQGHQWV�ZHUH�DOVR�DVNHG�WR�LQGLFDWH�KRZ�IUHTXHQWO\�WKH\�XWLOL]HG�616�LQ�VSHFLILF�
VLWXDWLRQV��6XUYH\�UHVSRQVHV�LQGLFDWHG�WKDW LQGLYLGXDOV�DFFHVVHG�616�IUHTXHQWO\ ZKLOH�DW�KRPH��
OHVV�IUHTXHQWO\�ZKLOH�DW�ZRUN��DQG�VRPHWLPHV�ZKLOH�RQ�YDFDWLRQ� 616�XVH�DW�JDWKHULQJV�RU�RQ�D�
GDWH�ZDV�UHSRUWHG�DV�LQIUHTXHQW��7KH�XVH�RI�616�ZKLOH�HQJDJHG�LQ�WKH�XVH�RI�DOFRKRO�RU�GUXJV�
ZHUH�VLWXDWLRQV�WKDW�UHVSRQGHQWV�LQGLFDWHG�KDSSHQHG�HLWKHU�QHYHU�RU�VRPHWLPHV�IRU�PRVW�RI�WKH�
VDPSOH��+RZHYHU��MXVW�RYHU�WZR�WKLUGV�RI�WKRVH�ZKR�UHSRUWHG�WKDW�616�ZHUH�XWLOL]HG�DW�OHDVW�KDOI�
RI�WKH�WLPH�ZKLOH�LQ�WKHVH�VLWXDWLRQV�DOVR�UHSRUWHG�H[SHULHQFLQJ�D�UHJUHWWDEOH�SRVW� 0RVW�
UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�QHYHU�XVHG�616�DIWHU�DUJXLQJ�ZLWK�DQRWKHU�RWKHUV���UDUHO\�DIWHU�
UHFHLYLQJ�EDG�QHZV��DQG�D�OLWWOH�PRUH�IUHTXHQWO\�DIWHU�UHFHLYLQJ�JRRG�QHZV�

%LYDULDWH�$QDO\VLV�

2QH�ZD\�$129$�WHVWV VKRZ�WKDW�WKHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�
SURSRUWLRQ�RI�UHJUHW�UHSRUWHG�DW�WKH�FDWHJRULFDO�OHYHO�IRU�DJH��UDFH��VWXGHQW�VWDWXV��RU�JUDGH�OHYHO�
7KHUH ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW��ZLWK�D�S�YDOXH�RI�������GLIIHUHQFH�LQ�WKH�QXPEHU�RI�IHPDOH�
UHVSRQGHQWV�UHSRUWLQJ UHJUHW�YHUVXV�PDOHV� 7KHUH�ZDV�D������SRLQW�GLIIHUHQFH�LQ�WKH�SHUFHQWDJH�RI�
IHPDOHV�UHSRUWLQJ�UHJUHW�RYHU�WKH�SURSRUWLRQ�RI�PHQ�ZKR�UHSRUWHG�UHJUHW�

7KH�SURSRUWLRQ�RI�LQGLYLGXDOV�ZKR�UHVSRQGHG�WKDW�WKH\�KDG�FRPPLWWHG�DQ�693��DV�
PHDVXUHG�E\�UHSRUWLQJ�WKH\ KDG�UHJUHWWHG�VRPHWKLQJ�WKH\�KDG�GLVFORVHG�YLD�VRFLDO�PHGLD��ZDV�
FRPSDUHG�EHWZHHQ�WKRVH�EHORQJLQJ�WR�WKH�ORZ�DQG�KLJK�YROXPH�FDWHJRULHV�IRU�HDFK�SODWIRUP�
YDULDEOH�DQG�WKH�7(1��6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�SURSRUWLRQ�RI�WKRVH�UHSRUWLQJ�\HV�
WR�UHJUHWWLQJ�D�VRFLDO�PHGLD�SRVW��LQGLFDWLQJ�WKH\�KDG�FRPPLW�D�693��ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�
DW�D�S�����DQG�DQ�DOSKD�RI�����IRU�DOO�SODWIRUPV�DQG�7(1��7KH�SURSRUWLRQ�GLIIHUHQFH�IRU�XVHUV�LQ�
WKH�KLJK�YROXPH�JURXSV�ZDV�KLJKHU�E\�QHDUO\����SRLQWV�LQ�WKH )DFHERRN�JURXS�������IRU�
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,QVWDJUDP��DQG�URXJKO\����IRU�7ZLWWHU�XVHUV��7KH�SURSRUWLRQ�GLIIHUHQFH�IRU�7(1�ZDV����SRLQWV�
KLJKHU�IRU�WKRVH�LQ�WKH�KLJK�YROXPH�JURXS�WKDQ�WKH�ORZ�YROXPH�JURXS�

2QO\�WKUHH�RI�WKH�HOHYHQ�UHODWLRQVKLSV�SURYLGHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�
SURSRUWLRQ�RI�LQGLYLGXDOV�UHSRUWLQJ�UHJUHW��7KH�SUHVHQFH�RI�D�WHDFKHU�RU�SURIHVVRU�DQG�WKH�
SUHVHQFH�RI�FRZRUNHUV�LQ�DQ�LQGLYLGXDO¶V�QHWZRUN�ERWK�SURYLGHG�VWDWLVWLFDOO\�VLJQLILFDQW�HYLGHQFH�
ZLWK�D�S�����WKDW�WKH�SURSRUWLRQ�RI�LQGLYLGXDOV�UHSRUWLQJ�UHJUHW�ZDV�KLJKHU��7KH�SURSRUWLRQ�RI�
LQGLYLGXDOV�UHSRUWLQJ�UHJUHW�ZDV�VWDWLVWLFDOO\�VLJQLILFDQWO\�KLJKHU�IRU�XVHUV�ZLWK�XQNQRZQ�SHRSOH�
RU�VWUDQJHUV�LQ�WKHLU�QHWZRUN�ZLWK�D�S������7KH�GLIIHUHQFH�LQ�UHSRUWHG�UHJUHW�ZDV�KLJKHU�IRU�ERWK�
WHDFKHU�SURIHVVRU�DQG�FR�ZRUNHUV�E\�URXJKO\�WKLUWHHQ�SRLQWV��:KLOH�XVHUV�UHSRUWLQJ�UHJUHW�ZLWK�
VWUDQJHUV�LQ�WKHLU�QHWZRUNV�ZDV�KLJKHU�E\�QLQH�SRLQWV�ZKHQ�SUHVHQW��

7KH�GLIIHUHQFH�LQ�SURSRUWLRQV�IRU�WKH�XVHUV�LQ�WKH�ORZ�'21�FDWHJRU\�ZDV�DOVR�VWDWLVWLFDOO\�
VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�SURSRUWLRQ�RI�XVHUV�LQ�WKH�KLJK�'21�FDWHJRU\�IRU�UHSRUWHG�UHJUHW��
:LWK�D�S�������XVHUV�LQ�WKH�KLJK�YROXPH�'21��UHSRUWLQJ�HLJKW�RU�PRUH�UHODWLRQVKLS�W\SHV��ZDV�
KLJKHU�WKDQ�WKH�ORZ�'21�FDWHJRU\��VHYHQ�RU�OHVV�UHODWLRQVKLSV��E\�WZHQW\�SRLQWV��

7KH�SURSRUWLRQ�RI�XVHUV�UHSRUWLQJ�UHJUHW�ZDV�VLJQLILFDQWO\�KLJKHU�ZLWK�D�S������E\�����
SRLQWV�IRU�KLJK�IUHTXHQF\�)DFHERRN�XVHUV�WKDQ�ORZ�IUHTXHQF\�XVHUV��+LJK�)UHTXHQF\�7ZLWWHU�
XVHUV�KDG�D�KLJKHU�SURSRUWLRQ�E\�WZHOYH�SRLQWV�RYHU�ORZ�IUHTXHQF\�7ZLWWHU�XVHUV�ZLWK�D�S������
7KH�SURSRUWLRQ�RI�XVHUV�ZKR�SRVWHG�SKRWRV�GDLO\�ZDV�KLJKHU�E\�QHDUO\����SRLQWV�RYHU�XVHUV�ZKR�
SRVWHG�SKRWRV�����WLPHV�SHU�ZHHN�RU�OHVV��ZKLFK�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D�S������
)UHTXHQF\�RI�,QVWDJUDP�XVH�RU�WH[W�EDVHG�SRVWLQJ�RQ�DQ\�SODWIRUP�KDG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
GLIIHUHQFH�LQ�WKHLU�SURSRUWLRQV�RI�XVHUV�ZKR�UHSRUWHG�UHJUHW�

)RU�ERWK�FRPPXQLFDWLRQ�ZLWK�IULHQGV�DQG�ZLWK�IDPLO\��WKHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�
GLIIHUHQFH�LQ�WKH�SURSRUWLRQV�RI�WKRVH�UHSRUWLQJ UHJUHW�EHWZHHQ�WKRVH�LQ�WKH�ORZ�IUHTXHQF\�DQG�
KLJK�IUHTXHQF\�FDWHJRULHV�IRU�WKHVH�EHKDYLRUV��7KH�SURSRUWLRQ�RI�UHVSRQGHQWV�LQ�WKH�KLJK�
IUHTXHQF\�FDWHJRU\�ZDV�KLJKHU�E\������SRLQWV�IRU�FRPPXQLFDWLQJ�ZLWK�IULHQGV�DQG�E\�������
SRLQWV�IRU�FRPPXQLFDWLQJ�ZLWK�IDPLO\�DW�D�S�����DQG�����UHVSHFWLYHO\��7KH�SURSRUWLRQ�RI�
UHVSRQGHQWV�ZKR�XVHG�616�IRU�ZRUN�FRPPXQLFDWLRQV�GLG�QRW�GLIIHU�VLJQLILFDQWO\�EHWZHHQ�WKH�
ORZ�DQG�KLJK�IUHTXHQF\�RI�XVH�JURXSV��$GGLWLRQDOO\��WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
GLIIHUHQFH�EHWZHHQ WKH�SURSRUWLRQV�EHWZHHQ�WKRVH�ZKR�XVHG�616�IRU�VHHNLQJ�HPSOR\PHQW�
RSSRUWXQLWLHV�EHWZHHQ�KLJK�DQG�ORZ�IUHTXHQF\�

7KH�OLNLQJ�RI�RWKHU¶V�SRVWV�ZDV�D�KLJKO\�SRODUL]HG�YDULDEOH��ZLWK�LQGLYLGXDOV�HLWKHU�
UHVSRQGLQJ�WKH\�GLGQ¶W�HQJDJH�LQ�WKH�EHKDYLRU�IUHTXHQWO\� RU�WKH\�GLG�HQJDJH�LQ�WKH�EHKDYLRU�
PRVW�RI�WKH�WLPH��ZLWK�YHU\�IHZ�UHVSRQGHQWV�LQGLFDWLQJ�WKH\�GLG�VR�DW�D�PRGHUDWH�IUHTXHQF\��
+RZHYHU��WKH�SURSRUWLRQ�RI�LQGLYLGXDOV�LQ�WKH�KLJK�IUHTXHQF\�JURXS�ZDV�VLJQLILFDQWO\�KLJKHU�WKDQ�
WKH�ORZ�IUHTXHQF\�JURXS�ZKHQ�UHSRUWLQJ�UHJUHW�DW�D�S��������7KH�KLJK�JURXS�ZDV�ODUJHU�LQ�
SURSRUWLRQ�WKDQ�WKH�ORZ�IUHTXHQF\�JURXS�E\�������SRLQWV��%RWK SURSRUWLRQV�IRU�WKH�VKDULQJ�RI�OLIH�
HYHQWV�DQG�UHFHQW�DFWLYLW\�ZHUH�ODUJHU�LQ�WKH�KLJK�IUHTXHQF\�JURXSV�E\�URXJKO\����SRLQWV�DQG�
VLJQLILFDQW�DW�D�S������7KH�VKDULQJ�RI�SDVW�DFWLYLW\�DOVR�KDG�D�KLJKHU�SURSRUWLRQ�RI�WKRVH�ZKR�
H[SHULHQFHG�UHJUHW�LQ�WKH�KLJK�IUHTXHQF\�JURXS��ZKLFK�ZDV�ODUJHU�E\������SRLQWV�DQG�VLJQLILFDQW�
DW�D�S������
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7KH�VKDULQJ�RI�SKRWRV�RI�RQH¶V�VHOI��IDPLO\��DQG�RI�IULHQGV�DOO�UHYHDOHG�VLJQLILFDQW�
GLIIHUHQFHV�LQ�WKH�SURSRUWLRQ�RI�UHVSRQGHQWV�ZKR�KDG�H[SHULHQFHG�UHJUHW�EHWZHHQ�XVHUV�LQ�WKH�ORZ�
IUHTXHQF\�DQG�KLJK�IUHTXHQF\�JURXSV�IRU�HDFK�EHKDYLRU��$OO�WKUHH�EHKDYLRUV�VKRZ�WKDW�PRUH�
LQGLYLGXDOV�ZKR�HQJDJH�LQ�WKHVH�EHKDYLRUV�DW�D�KLJK�IUHTXHQF\�UHSRUWHG�UHJUHW�WKDQ�WKRVH�ZKR�
HQJDJHG�LQ�VKDULQJ�SKRWRV�DW�D�ORZ�IUHTXHQF\��7KH�GLIIHUHQFH�ZDV�KLJKHVW�IRU�SKRWRV�RI�RQH¶V�VHOI�
DW�������SRLQWV��IROORZHG�E\�SKRWRV�RI�IULHQGV�DW�������SRLQWV��%RWK�ZHUH�VLJQLILFDQW�ZLWK�S�
YDOXHV�OHVV�WKDQ�������7KH�VKDULQJ�RI�IDPLO\�SKRWRV�DQG�UHJUHW�ZDV�ODUJHU�LQ�WKH�KLJK�IUHTXHQF\�
JURXS�E\������SRLQWV�DQG�VLJQLILFDQW�DW�D�S�����

7KH�VKDULQJ�RI�ERWK�SROLWLFDO�DQG�QRQ�SROLWLFDO�RSLQLRQV�DOVR�SURYLGHG�D�ODUJH�VWDWLVWLFDOO\�
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKRVH�ZKR�HQJDJHG�LQ�WKH�EHKDYLRUV�DW�ORZ�DQG�KLJK�IUHTXHQFLHV�
ZLWK�S�YDOXHV�OHVV�WKDQ�������%RWK�EHKDYLRUV�WUHQGHG�WRZDUGV�ORZ�IUHTXHQFLHV��KRZHYHU�QHDUO\�
����RI�UHVSRQGHQWV�ZKR�HQJDJHG�LQ�HLWKHU�EHKDYLRU�UHSRUWHG�H[SHULHQFLQJ�UHJUHWWDEOH�SRVWV��)RU�
QRQ�SROLWLFDO�RSLQLRQV�WKH�SURSRUWLRQ�UHSRUWLQJ�UHJUHW�ZDV�ODUJHU�E\�������IRU�WKH�KLJK�IUHTXHQF\�
JURXS��ZKLOH�IRU�SROLWLFDO�RSLQLRQV�WKH�GLIIHUHQFH�ZDV�������SRLQWV�LQ�WKH�VDPH�GLUHFWLRQ��

7KH�VKDULQJ�RI�LQIRUPDWLRQ�SHUWDLQLQJ�WR�DIIHFWLYH�VWDWHV�ZDV�DOVR�UHYHDOHG�WR�KDYH�
VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�SURSRUWLRQV�RI�UHSRUWHG�UHJUHW�EHWZHHQ�WKRVH�ZKR�GLG�VR�DW�ORZ�DQG�
KLJK�IUHTXHQFLHV��:KLOH�RQO\�KDOI�RI�WKRVH�ZKR�HQJDJHG�LQ�WKHVH�EHKDYLRUV�LQIUHTXHQWO\�UHSRUWHG�
UHJUHW��DSSUR[LPDWHO\�WZR�WKLUGV�RI�WKRVH�ZKR�VKDUHG�WKHLU�PRRGV�DQG�IHHOLQJV�RU�YHQWHG�
IUXVWUDWLRQ�DW�OHDVW�D�PRGHUDWH�DPRXQW�RI�WLPH�DOVR�UHSRUWHG�VKDULQJ�VRPHWKLQJ�YLD�DQ�616�WKDW�
WKH\�UHJUHWWHG��%RWK�RI�WKHVH�GLIIHUHQFHV�ZHUH�VLJQLILFDQW�DW�D�S�YDOXH�OHVV�WKDQ������ZLWK�WKH�KLJK�
JURXS�IRU�VKDULQJ�PRRGV�IHHOLQJV�EHLQJ�ODUJHU�E\�������SRLQWV�DQG�E\�������SRLQWV�IRU�WKRVH�ZKR�
YHQWHG�IUXVWUDWLRQ�IUHTXHQWO\�

,QGLYLGXDOV�UHVSRQGHG�WKDW�WKH\�XWLOL]HG�616�PRVW�RI�WKH�WLPH�ZKLOH�DORQH��KRZHYHU�616�
XVH�LQ�WKH�SUHVHQFH�RI�IULHQGV�DQG�IDPLO\�PHPEHUV�ZDV�UHGXFHG�GUDPDWLFDOO\��6LJQLILFDQW�
GLIIHUHQFHV�LQ�WKH�SURSRUWLRQV�RI�WKH�JURXSV�ZKR�HQJDJHG�LQ�616�DW�ORZ�DQG�KLJK�IUHTXHQF\�DQG�
H[SHULHQFHG�D�UHJUHWWDEOH�SRVW�ZHUH�SUHVHQW��7KH�SURSRUWLRQ�RI�WKRVH�ZKR�IUHTXHQWO\�XVHG�616�
ZKLOH�DORQH�ZDV�KLJKHU�E\�������SRLQWV�DQG�VLJQLILFDQW�DW�D�S�����RYHU�WKRVH�ZKR�LQIUHTXHQWO\�
XVHG�616�ZKLOH�DORQH��7KH�SURSRUWLRQV�IRU�WKRVH�ZKR�XWLOL]HG�616�ZLWK�IULHQGV�DQG�WKRVH�ZKR�
GLG�VR�ZLWK�IDPLO\�SUHVHQW�ZDV�KLJKHU�E\�URXJKO\����SRLQWV�DQG�ERWK�ZHUH�VLJQLILFDQW�DW�D�S������

5RXJKO\�����RI�UHVSRQGHQWV�ZKR�XWLOL]HG�616�IUHTXHQWO\�ZKLOH�DW�KRPH�UHSRUWHG�SRVWLQJ�
VRPHWKLQJ�WKH\�UHJUHWWHG��ZKLFK�ZDV�������SRLQWV�KLJKHU�DQG�VLJQLILFDQW�DW�D�S�������WKDQ�WKRVH�
ZKR�XWLOL]HG�616�DW�KRPH�LQIUHTXHQWO\��7KH�SURSRUWLRQ�RI�UHVSRQGHQWV�ZKR�XWLOL]HG�616�
IUHTXHQWO\�DW�ZRUN�UHSRUWLQJ�D�UHJUHWWDEOH�SRVW�ZDV�KLJKHU�E\�������SRLQWV�DQG�VLJQLILFDQW�DW�D�
S�����FRPSDUHG�WR�WKRVH�ZKR�XVHG�616�LQIUHTXHQWO\�DW�ZRUN��:KLOH�RQ�YDFDWLRQ��WKRVH�ZKR�XVHG�
616�IUHTXHQWO\�KDG�D�KLJKHU�SURSRUWLRQ�RI�WKRVH�ZKR�UHSRUWHG�UHJUHW E\�������SRLQWV��ZKLFK�ZDV�
VLJQLILFDQW�DW�D�S������

7KHUH�ZDV�D�VL]HDEOH�GLIIHUHQFH�LQ�WKH�SURSRUWLRQ�RI�WKRVH�ZKR�XVHG�616�IUHTXHQWO\�DQG�
WKRVH�ZKR�GLG�VR�LQIUHTXHQWO\�ZKLOH�RQ�D�GDWH�DQG�UHSRUWHG�D�UHJUHWWDEOH�SRVW��\HW�LW�ZDV�QRW�
VWDWLVWLFDOO\�VLJQLILFDQW��+RZHYHU��WKH�GLIIHUHQFH�LQ�SURSRUWLRQV�EHWZHHQ�KLJK�DQG�ORZ�IUHTXHQF\�
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616�XVH�DW�JDWKHULQJV�ZDV�VLJQLILFDQW�DW�D�S������DQG�ODUJHU�E\�������SRLQWV�IRU�WKH�KLJK�
IUHTXHQF\�XVH�JURXS�

7KH�XVH�RI�ERWK�GUXJV�DQG�DOFRKRO�SURYLGHG�VWDWLVWLFDOO\�VLJQLILFDQW HYLGHQFH�RI�D�
GLIIHUHQFH�LQ�WKH�SURSRUWLRQ�RI�WKRVH�ZKR�UHSRUWHG�UHJUHW�DW�S�YDOXHV�OHVV�WKDQ�������7KH�
SURSRUWLRQ�IRU�KLJK�IUHTXHQF\�616�XVH�ZKLOH�GULQNLQJ�ZDV�KLJKHU�WKDQ�ORZ�IUHTXHQF\�XVHUV�E\�
������SRLQWV��ZKLOH�WKHUH�ZDV�D�GLIIHUHQFH�IRU�WKRVH�XVLQJ�GUXJV�RI�������SRLQWV�LQ�WKH�VDPH�
GLUHFWLRQ�

7KH�SURSRUWLRQV�RI�WKRVH�ZKR�IUHTXHQWO\�XVH�616�DIWHU�UHFHLYLQJ�JRRG�DQG�EDG�QHZV�ZDV�
VLJQLILFDQWO\�ODUJHU�WKDQ�WKRVH�ZKR�LQIUHTXHQWO\�GLG�VR�E\�QHDUO\����SRLQWV�IRU�HDFK�W\SH�RI�QHZV��
7KLV�GLIIHUHQFH�ZDV�VLJQLILFDQW�DW�D�S������IRU�JRRG�QHZV�DQG�D�S�����IRU�EDG�QHZV��7KH�
GLIIHUHQFH�LQ�SURSRUWLRQV�EHWZHHQ�ORZ�IUHTXHQF\�XVH�DQG�KLJK�IUHTXHQF\�XVH�E\�WKRVH�ZKR�KDG�
UHFHQWO\�DUJXHG�ZLWK�RWKHUV�ZDV�������SRLQWV�LQ�IDYRU�RI�KLJK�IUHTXHQF\�XVH��DQG�VLJQLILFDQW�DW�D�
S������

0XOWLYDULDWH�$QDO\VLV�

8WLOL]LQJ�D�PRGHO�EXLOGLQJ�DSSURDFK�WKDW�UHIOHFWHG�RQ�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�WKLV�
SDSHU�DQG�HYDOXDWLQJ�WKH�DERYH�UHODWLRQVKLSV��PXOWLSOH�ORJLVWLF�PRGHOV�ZHUH�GHYHORSHG�WKDW�
DQDO\]H�WKH�RGGV�UDWLRV�IRU�WKH�GLFKRWRPRXV�UHODWLRQVKLSV�EHWZHHQ�ORZ�YDOXH�DQG�KLJK�YDOXH�
JURXSV�IRU�WKH�YDULDEOHV�RI�VWDWLVWLFDO�DQG�SUDFWLFDO�VLJQLILFDQFH��$OO�RI�WKH�PRGHOV�LQFOXGH�FRQWURO�
YDULDEOHV�RI�VH[�DQG�FRQFHUQ�IRU�SULYDF\��6H[�ZDV�WKH�RQO\�FRQWURO�YDULDEOH�WR�VKRZ�VWDWLVWLFDOO\�
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�UHVSRQVH�JURXSV��&RQFHUQ�IRU�SULYDF\�ZDV�FRQWUROOHG�IRU�WKURXJK�
WKH�XVH�RI�D�VFDOH�YDULDEOH�GHYHORSHG�IURP�IRXU�SULYDF\�RULHQWHG�DWWLWXGLQDO�PHDVXUHV��$Q�LQGH[�
PHDVXUH�RI�ZLOOLQJQHVV�WR�GLVFORVH�ZDV�DOVR�LQWHQGHG�EXW�IDLOHG�WR�SHUIRUP�WR�DQ�DFFHSWDEOH�
PHDVXUH�XWLOL]LQJ�&URQEDFK¶V�DOSKD��OHVV�WKDQ�������

7KH�ILUVW�PRGHO�XWLOL]HV�WKH�GLFKRWRPRXV�YDULDEOHV�PHDVXULQJ�WKH�WRWDO�HVWLPDWHG�QHWZRUN�
RI�616�XVHUV�DQG�WKH�GLYHUVLW\�RI�UHODWLRQVKLSV�FRQWDLQHG�ZLWKLQ�WKRVH�QHWZRUNV��7KLV�PRGHO�ZDV�
EXLOW�RQ�D�VDPSOH�RI�����UHVSRQGHQWV�DQG�UHWXUQHG�D�SVHXGR�5�VTXDUHG�RI��������&RQWUROOLQJ�IRU�
RWKHU�PRGHO�YDULDEOHV��616�XVHUV�ZLWK�D�WRWDO�HVWLPDWHG�QHWZRUN��7(1��JUHDWHU�WKDQ�WKH�PHDQ�
7(1�RI���������DUH�����PRUH�OLNHO\�WR�FRPPLW�DQ�693�RQ�D�616�WKDQ�WKRVH�ZLWK�D�7(1�OHVV�
WKDQ�WKH�PHDQ��7KLV�RGGV�UDWLR�ZDV�VLJQLILFDQW�DW�D�S������6LPLODUO\��616�XVHUV�ZLWK�PRUH�WKDQ�
VHYHQ�GLVWLQFW�UHODWLRQVKLSV�LQ�WKHLU�QHWZRUN�ZHUH�����PRUH�OLNHO\�WKDQ�WKRVH�ZLWK�VHYHQ�RU�OHVV�
UHODWLRQVKLSV�LQ�QHWZRUN�WR�FRPPLW�693�DIWHU�FRQWUROOLQJ�IRU�WKH�RWKHU�PRGHO�YDULDEOHV��ZKLFK�
ZDV�VLJQLILFDQW�DW�D�S������

7KH�VHFRQG�PRGHO�DQDO\]HV�WKH�RGGV�UDWLRV�RI�WKH�GLFKRWRPL]HG�YDULDEOHV�IRU�IUHTXHQF\�RI�
XVH�RI�WKH�VSHFLILF�616�DQG�FRQWUROOLQJ�IRU�VH[�DQG�SULYDF\�FRQFHUQ��7KH�PRGHO�UHWXUQHG�D�
SVHXGR�5�VTXDUHG�YDOXH�RI�������IURP�D�VDPSOH�RI������+LJK�IUHTXHQF\�)DFHERRN�XVHUV�ZHUH�
����PRUH�OLNHO\�WR�FRPPLW�693�WKDQ�ORZ�IUHTXHQF\�XVHUV��ZKLOH�KLJK�IUHTXHQF\�,QVWDJUDP�XVHUV�
ZHUH�RQO\�����PRUH�OLNHO\��KRZHYHU�QHLWKHU�RI�WKHVH�RGGV�UDWLRV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�
DQ�DOSKD�RI������7ZLWWHU�XVHUV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQWO\�PRUH�OLNHO\�E\�����DW�D�S�����WR�
FRPPLW�693�LI�WKH\�XVHG�WKH�616�IUHTXHQWO\�DIWHU�FRQWUROOLQJ�IRU�RWKHU�YDULDEOHV�ZLWKLQ�WKH�
PRGHO�
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$�WKLUG�PRGHO�XWLOL]HV�EHKDYLRUDO�YDULDEOHV�IRU�VSHFLILF�616�XVHV�WKDW�ZHUH�LGHQWLILHG�DV�
KDYLQJ�VWDWLVWLFDOO\�DQG�SUDFWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�ORZ�DQG�KLJK�IUHTXHQF\�
HQJDJHPHQW�LQ�WKRVH�EHKDYLRUV��6LPLODU�WR�SUHYLRXV�PRGHOV��616�XVHU�VH[�DQG�FRQFHUQ�IRU�
SULYDF\�LV�FRQWUROOHG�ZLWKLQ�WKH�PRGHO�DQG�UHWXUQHG�D�SVHXGR�5�VTXDUHG�RI�������IURP�D�VDPSOH�
RI������616�XVHUV�ZKR�VKDUH�SKRWRV�RI�WKHPVHOYHV�DW�D�KLJK�IUHTXHQF\�ZHUH�����PRUH�OLNHO\�
WKDQ�WKRVH�ZKR�HQJDJHG�LQ�WKH�EHKDYLRU�DW�D�ORZ�IUHTXHQF\��ZKLFK�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW DW�
D�S������

7KH�VKDULQJ�RI�SHUVRQDO�RSLQLRQV�ZDV�QRW�D�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRU�RI�693�DW�DQ�
DOSKD�RI������KRZHYHU��WKH�VKDULQJ�RI�SROLWLFDO�DWWLWXGHV�DW�D�KLJK�IUHTXHQF\�ZDV��7KRVH�ZKR�
IUHTXHQWO\�VKDUH�SROLWLFDO�DWWLWXGHV�ZHUH�����PRUH�OLNHO\ WR�FRPPLW�693�WKDQ�WKRVH�ZKR�
LQIUHTXHQWO\�HQJDJHG�LQ�WKH�EHKDYLRU�DIWHU�FRQWUROOLQJ�IRU�RWKHU�YDULDEOHV�ZLWKLQ�WKH�PRGHO��
)XUWKHU��WKH�VKDULQJ�RI�PRRGV�RU�IHHOLQJ�ZDV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�WKLV�PRGHO��([FHSW��
WKRVH�ZKR�IUHTXHQWO\�YHQWHG�IUXVWUDWLRQ�YLD�616�ZHUH�����PRUH�OLNHO\�WR�FRPPLW�693�WKDQ�
WKRVH�ZKR�GLG�VR�UDUHO\��7KLV�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D�S�����DIWHU�FRQWUROOLQJ�IRU�RWKHU�
PRGHO�YDULDEOHV��

$�PRGHO�EDVHG�RQ�WKH�VLWXDWLRQV�LQ�ZKLFK�SHRSOH�XWLOL]H�616�VLPXOWDQHRXVO\�ZDV�EXLOW�
IURP�D�VDPSOH�RI�����DQG�UHWXUQHG�D�SVHXGR�5�VTXDUHG�RI��������%RWK�WKH�KLJK�IUHTXHQF\�XVH�RI�
616�ZKLOH�GULQNLQJ�DQG�XVLQJ�GUXJV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRUV�RI�693�DW�S�YDOXHV�
OHVV�WKDQ�����DIWHU�FRQWUROOLQJ�IRU�RWKHU�PRGHO�YDULDEOHV��7KH�KLJK IUHTXHQF\�XVH�RI�616�DIWHU�
DUJXLQJ�ZLWK�RWKHUV�ZDV�D�VLJQLILFDQW�SUHGLFWRU�RI�693�DW�D�S������+LJK�IUHTXHQF\�616�XVHUV�
ZHUH�����PRUH�OLNHO\�WKDQ�WKRVH�ZKR�UDUHO\�XVHG�616�ZKLOH�GULQNLQJ������PRUH�OLNHO\�WKDQ�ORZ�
IUHTXHQF\�616�XVHUV�ZKR�ZHUH�DOVR�XVLQJ�GUXJV��DQG�����PRUH�OLNHO\�WKDQ�WKRVH�ZKR�UDUHO\�XVH�
616�DIWHU�DUJXLQJ�ZLWK�RWKHUV�DIWHU�FRQWUROOLQJ�IRU�RWKHU�PRGHO�YDULDEOHV��

'LVFXVVLRQ�

,Q�JHQHUDO��IRU�616�XVHUV��ODUJH�DQG�GLYHUVH�QHWZRUNV�LQFUHDVHG�WKH�OLNHOLKRRG�RI�DQ�
LQGLYLGXDO�UHSRUWLQJ�693� )RU�QHDUO\�DOO�RI�WKH�YDULDEOHV�PHDVXUHG�LQ�WKLV�VWXG\��PRUH�616�XVHUV�
ZKR�KDG�D�KLJK�YROXPH�RI��QHWZRUN�FRQQHFWLRQV��DERYH�DYHUDJH�QXPEHU�RI�GLVWLQFW�UHODWLRQVKLSV�
LQ�WKHLU�QHWZRUN��IUHTXHQWO\�HQJDJHG�LQ�616�XVH�DFURVV�D�YDULHW\�RI�EHKDYLRUV��DQG�GLG�VR�
IUHTXHQWO\�LQ�VRFLDO�VLWXDWLRQV�WKDW�LQIOXHQFHG�WKH�DELOLW\�WR�DFFXUDWHO\�SHUFHLYH�RQH¶V�DXGLHQFH�
UHSRUWHG�SRVWLQJ�VRPHWKLQJ�WKH\�UHJUHWWHG�WKDQ�WKRVH�ZKR�ZHUH�JURXSHG�LQWR�WKH�ORZ�FDWHJRU\�IRU�
WKHVH�PHDVXUHV��5HWXUQLQJ�WR�5XELQ¶V�WKHRUHWLFDO�IUDPHZRUN��WKHVH�ILQGLQJV�EULQJ�WKH�SURFHVV�E\�
ZKLFK�WKH�URXWLQL]DWLRQ�RI�PHGLD�LQWR�FODULW\�DV�D�FDXVDO�H[SODQDWLRQ�IRU�WKH�RYHU�GLVFORVXUH�RI�
LQIRUPDWLRQ�WKDW�VHOI�YLRODWHV�616�XVHU¶V�SULYDF\�

7KH�UHOLDQFH�RQ�VFKHPDV�DQG�VWHUHRW\SHV�FRPELQHG�ZLWK�WKH�LQIOXHQFH�RI�VDOLHQW ILJXUHV�
DQG�VLWXDWLRQV�WKDW�LQWHUIHUH�ZLWK�DXGLHQFH�SHUFHSWLRQ�DSSHDU�WR�EH�LQIOXHQWLDO IDFWRUV�OHDGLQJ�WR�
616�XVHU¶V�VHOI�YLRODWLRQV�RI�SULYDF\� :KLOH�RQH�SRWHQWLDO�FULWLFLVP�RI�:DQJ�HW�DO�¶V�LQWHUYLHZ�
VWXG\�RI�)DFHERRN�UHJUHW�LV�WKDW�LW�UHOLHV�RQ�SRVW IDFWR�UHFROOHFWLRQ�DQG�UDWLRQDOL]DWLRQ�RI�
EHKDYLRUV��E\�PHDVXULQJ�EHKDYLRU�GLUHFWO\��WKLV�VWXG\�VHUYHV�WR�VWUHQJWKHQ�VRPH�RI�WKHLU�ILQGLQJV��
DQG�WR�GHVFULEH�TXDQWLWDWLYHO\�WKH�HIIHFW�WKRVH�ILQGLQJV�KDYH�RQ�D�ODUJHU�SRSXODWLRQ�RI�616�XVHUV�
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0RUH�([FOXVLYH�1HWZRUNV�

7KH�ILUVW�WKUHH�K\SRWKHVHV�RI�WKLV�VWXG\�IRFXVHG�RQ�QHWZRUN�FRPSOH[LW\�DV�PHDVXUHG�E\�
YROXPH�RI�QHWZRUN�FRQQHFWLRQV��GLYHUVLW\�RI�UHODWLRQVKLSV�ZLWKLQ�QHWZRUNV�DQG�D�SRWHQWLDO�
V\QHUJLVWLF�LQWHUDFWLRQ�HIIHFW�EHWZHHQ�WKH�WZR��7KHVH�ILQGLQJV�GHPRQVWUDWHG�WKDW�ERWK�K\SRWKHVLV�
RQH�SHUWDLQLQJ�WR�QHWZRUN�YROXPH�DQG�K\SRWKHVLV�WZR�FRQFHUQLQJ�QHWZRUN�GLYHUVLW\�ZHUH�
VXSSRUWHG�WKDW�WKH\�ZHUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�VHOI�YLRODWLRQV�RI�SULYDF\�DV�PHDVXUHG�E\�WKH�
H[SHULHQFH�RI�UHJUHWWLQJ�D�616�SRVW��+\SRWKHVLV�WKUHH��WKH�SUHVHQFH�RI�DQ�LQWHUDFWLRQ�HIIHFW�
EHWZHHQ�WKH�WZR�QHWZRUN�YDULDEOHV�ZDV�QRW�VXSSRUWHG��$V�QHWZRUNV�JURZ�ODUJHU�DQG�PRUH�
GLYHUVH��WKH�SURFHVV�RI�DFFXUDWHO\�LPDJLQLQJ�RQH¶V�DFWXDO�DXGLHQFH��DQG�PDWFKLQJ�WKDW�WR�
FRUUHVSRQGLQJ�VRFLDOO\�DSSURSULDWH�GLVFORVXUH�RI�LQIRUPDWLRQ�EHFRPHV�D�WDVN�WKDW�LV�EHVW�VXLWHG�WR�
GHOLEHUDWH�FRJQLWLRQ��+RZHYHU��LQ�WKH�URXWLQL]HG�SURFHVV�RI�VRFLDO�PHGLD�FRQVXPSWLRQ��WKLV�LVQ¶W�
WKH�FDVH�DQG�WKHUHIRUH�D�VRXUFH�RI�ULVN�IRU�693�

6RFLDO�0HGLD�8VH�

2Q�WKH�VXUIDFH��JHQHUDO�VRFLDO�PHGLD�XVH�KDV�D�SRVLWLYH�DVVRFLDWLRQ�ZLWK�693��)URP�D�
VLPSOH�RSSRUWXQLW\�VWDQGSRLQW��WKLV�VHHPV�FRPPRQ�VHQVH��WKDW�WKH�PRUH�\RX�SRVW��WKH�PRUH�
RSSRUWXQLW\�WKDW�H[LVWV�IRU�LQIRUPDWLRQ�WR�EH�GLVFORVHG�WKDW�RQH�ODWHU�UHJUHWV��+RZHYHU��ZKHQ�
SHRSOH�DUH�DGHSW�DW�D�WDVN��WKDW�VLPSOH�RSSRUWXQLW\�LV�ZLSHG�DZD\�WKURXJK�VNLOO�DW�WKH�WDVN��
)DFHERRN�DQG�,QVWDJUDP�XVH�VKRZ�SRVLWLYH�DVVRFLDWLRQV�ZLWK�693� KRZHYHU� WKH\�ZHUH�QRW�
VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRUV�RI�WKH�OLNHOLKRRG�RI�693��7ZLWWHU�ZDV�D�VLJQLILFDQW SUHGLFWRU�RI�
693�WKRXJK��DQG�WKLV�LV�OLNHO\�GXH�WR�OLPLWDWLRQV�DQG�IRUPDWV�RI�WKH�VSHFLILF�616��

)DFHERRN�DOORZV�JUHDW�IUHHGRP�DQG�GHSWK�RI�LQIRUPDWLRQ�WR�EH�VKDUHG��DQG�XVHUV�FDQ�
FODULI\�DQG�H[SODLQ�WKHLU�PHVVDJHV��,QVWDJUDP RIWHQ�LQFOXGHV�WKH�XVH�RI�ILOWHUV��DQG�RWKHU�HGLWLQJ�
WDVNV�SULRU�WR�SRVWLQJ��%RWK�RI�WKHVH�SODWIRUPV�KDYH�D�OD\HU�RI�FKHFNV�DQG�EDODQFHV�EXLOW�LQ�WKDW�
SDUWLDOO\�EXIIHU�XVHUV�IURP�SUHPDWXUH�SRVWLQJ��7ZLWWHU��XQWLO�UHFHQWO\��ZDV�OLPLWHG�WR�����
FKDUDFWHUV��IRUFLQJ�XVHUV�WR�FRPSUHVV�WKHLU PHVVDJHV�OHDYLQJ�RSSRUWXQLW\�IRU�PLVLQWHUSUHWDWLRQV��
H[SODLQLQJ�ZK\�7ZLWWHU�XVHUV�ZKR�GLG�VR�GDLO\�ZHUH�QHDUO\�����PRUH�OLNHO\�WR�FRPPLW�693�WKDQ�
WKRVH�ZKR�XVHG�LW�OHVV�IUHTXHQWO\�

6LPLODUO\��ZLWK�GLVFORVXUH�RQ�616��WKH�JHQHUDO�XVH�PRGHO�IRU�SUHGLFWLQJ�WKH�OLNHOLKRRG�RI�
693�LV�YHU\�ZHDN��RQO\�H[SODLQLQJ�DERXW�WZR�SHUFHQW�RI�WKH�YDULDWLRQ�ZLWKLQ�RXU�VDPSOH��
+\SRWKHVLV�IRXU�LV�VXSSRUWHG�WKDW�VSHFLILF�VRFLDO�PHGLD�XVH�EHKDYLRUV�DUH�SRVLWLYHO\�DVVRFLDWHG�
ZLWK�693�DQG�FHUWDLQ�EHKDYLRUV�DUH�VLJQLILFDQW�SUHGLFWRUV�RI�693��7KH�VSHFLILF�EHKDYLRUV�PRGHO�
DOORZV�D�PRUH�LQ�GHSWK�DQDO\VLV�DQG�XQGHUVWDQGLQJ�RI�VSHFLILF�IRUPV�RI�GLVFORVXUH�DQG�D�FDXVDO�
UHODWLRQVKLS�ZLWK�693� 2QH�RI�WKRVH�VSHFLILF�EHKDYLRUV��WKH�VKDULQJ�RI�SKRWRJUDSKV�RI�RQH¶V�VHOI�
GRHV�PDWFK�DQ�RSSRUWXQLW\ H[SODQDWLRQ��KRZHYHU�ZLWKLQ�WKH�FRQWH[W�RI�URXWLQL]DWLRQ��WKH�DFW�RI�
SRVWLQJ�VHOI�SKRWRV�SURYLGHV�D�FOHDUHU�SLFWXUH�RI�WKH�SURFHVV��

7KH�VHOILH��LV�WDNHQ�E\�DQ�LQGLYLGXDO�RI�WKHPVHOYHV��DQG�RFFDVLRQDOO\�RWKHUV���YLD�D�PRELOH�
GHYLFH�WKDW�LV�OLQNHG�WR�616�DQG�JHQHUDOO\��XQOHVV�VHWWLQJV�DUH�DGMXVWHG� DXWRPDWLFDOO\�XSORDGHG�
WR�WKH�616��$Q�LQGLYLGXDO¶V�IRFXV�LV�RQ�WKHLU�RZQ�LPDJH�RQ�WKH�VFUHHQ�DV�LW�LV�EHLQJ�WDNHQ��DQG�
ZKLOH�WKH\�PD\�UHMHFW�LPDJHV�IRU�WKHLU�DSSHDUDQFH��WKH�VDOLHQW�FRQFHUQ�LV�WKHLU�RZQ�OLNHQHVV�DQG�
QRW�EDFNJURXQG�LWHPV�RU�WKH�VXUURXQGLQJ�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�LPDJH��7KLV�H[WUDQHRXV�
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LQIRUPDWLRQ�WKDW�RWKHUV�H[WUDFW�IURP�LPDJHV�VKDUHG�EHFRPHV�D�VRXUFH�RI�693�WKDW�WKH�VKDUHU�GLG�
QRW�IRUHVHH�RU�LQWHQG�

616�XVHUV�ZKR�HQJDJHG�LQ�WKH�GLVFORVXUH�RI KLJKO\�SHUVRQDOL]HG�DWWLWXGHV��SDUWLFXODUO\�
PRRG��IHHOLQJV��SHUVRQDO�RSLQLRQV��DQG�SROLWLFDO�RSLQLRQV DUH�VLJQLILFDQWO\�PRUH�OLNHO\�WR�
H[SHULHQFH�DQ�693�WKDQ�WKRVH�ZKR�HQJDJH�LQ�WKHVH�EHKDYLRUV�LQIUHTXHQWO\� 7KHVH�EHKDYLRUV�
DSSHDU�WR�VXIIHU�IURP�D�IDOVH�FRQVHQVXV�HIIHFW��HVSHFLDOO\�ZLWKLQ�WKH�IUDPHZRUN�RI�URXWLQL]DWLRQ��
$V�616�XVHUV�VKDUH�WKHLU�DWWLWXGLQDO�GLVSRVLWLRQV��WKH\�IDLO�WR�DFFRXQW�IRU�YDULDWLRQ�LQ�DWWLWXGHV�
DPRQJVW�WKHLU�DXGLHQFH��DVVXPLQJ�WKDW�WKRVH�WKH\�FRQQHFW�ZLWK�DUH�PRUH�VLPLODU�WKDQ�GLVVLPLODU��
3ROLWLFDO�RSLQLRQV�LQ�SDUWLFXODU�DUH�KLJKO\�FRQWHVWHG�LQ�WKH�FXUUHQW�VRFLR�SROLWLFDO�FOLPDWH�
IROORZLQJ�WKH������SUHVLGHQWLDO�HOHFWLRQ��OHDGLQJ�WR�FRQIOLFW�ZKHQ�FRPSHWLQJ�SROLWLFDO�DWWLWXGHV�
EHFRPH�GLVFORVHG�DPRQJVW�QHWZRUN�FRQQHFWLRQV���

:KLOH�PRRGV DQG�QRQ�SROLWLFDO�RSLQLRQV�LQFOXGH�PXQGDQH�LVVXHV�LQFOXGLQJ�HPRWLRQDO�
DIIHFW�RU�D�SUHIHUHQFH�GLVOLNH�IRU�SLQHDSSOH�RQ�SL]]D��SROLWLFDO�VWDQFHV�KDYH�D�PRUH�GLUHFW�LPSDFW�
RQ�VRFLDO�DQG�HFRQRPLF�RXWFRPHV�IRU�LQGLYLGXDOV�OHDGLQJ�WKHP�WR�KDYH�VWURQJHU�DWWLWXGHV�DQG�
JUHDWHU�DYHUVLRQ�WR�WKRVH�EHLQJ�WKUHDWHQHG�E\�FRPSHWLQJ�DWWLWXGHV��7KLV�VHUYHV�WR�H[SODLQ�ZK\�
SROLWLFDO�DWWLWXGHV�VLJQLILFDQW�SUHGLFWRUV�RI�693�DQG�RWKHU�DWWLWXGLQDO�GLVFORVXUH�EHKDYLRUV�ZHUH�
QRW�

5LVN\�6LWXDWLRQV�

:KLOH�WKH�YHQWLQJ�RI�IUXVWUDWLRQ�YLD�616�LV�D�EHKDYLRU��LW�ILWV�LQ�OLQH�ZLWK�RWKHU�VLWXDWLRQV�
ZKHUH�616�XVHUV�DUH�H[SHULHQFLQJ�WKH�SKHQRPHQD�:DQJ�HW�DO��GHVFULEHG�DV�³KRW�VWDWHV´��7KHVH�
DUH�HSLVRGHV�RI�HPRWLRQDO�WXUEXOHQFH��DOWHULQJ�DQ�LQGLYLGXDO¶V SHUFHSWLRQV��JRDOV��DQG�DELOLW\�WR�
ZHLJK WKH�IXOO�FRQVHTXHQFHV�RI�RQH¶V�DFWLRQV��616�XVHUV�ZKR�XVHG�VRFLDO�PHGLD�WR�YHQW�WKHLU�
IUXVWUDWLRQV�IUHTXHQWO\�ZHUH�QHDUO\�����PRUH�OLNHO\�WKDQ�WKRVH�ZKR�GLG�VR�LQIUHTXHQWO\�WR�
FRPPLW�D�VHOI�YLRODWLRQ�RI�SULYDF\��$JDLQ��WKH�DIIHFWLYH�KRW�VWDWH�DQG�UHOHYDQW LVVXH�DVVRFLDWHG�RU�
FDXVLQJ�WKDW�KRW�VWDWH�EHFRPHV�WKH�VDOLHQW�IRFXV�RI�EHKDYLRUDO�RXWFRPHV��616�XVHUV�ZKR�
IUHTXHQWO\�YHQW�IUXVWUDWLRQV�YLD�WKH�PHGLD�SODWIRUP�HLWKHU�SHUFHLYH�LW�DV�DQ�DSSURSULDWH�IXQFWLRQ�RI�
WKH�616�RU�IDLO�WR�FRQFHUQ�WKHPVHOYHV�ZLWK�WKH�FRQVHTXHQFHV�RI�GRLQJ�VR��,Q�HLWKHU�VLWXDWLRQ��WKH�
ODFN�RI�FRQFHUQ�RU�SHUFHSWLRQ�RI�LW��OHDG�616�XVHUV�WR�693�

7KH�VKDULQJ�RI�LQIRUPDWLRQ�DIWHU�UHFHLYLQJ�JRRG�RU�EDG�QHZV�ERWK�DSSHDUHG�WR�EH�
VLWXDWLRQV�WKDW�FRXOG�FUHDWH�D�KRW�VWDWH�OHDGLQJ�616�XVHUV�WR�693��+RZHYHU��WKH\�ZHUH�PHUHO\�
SRVLWLYHO\�DVVRFLDWHG�ZLWK�693�DQG�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRUV��616�XVH�DIWHU�
DUJXLQJ�ZLWK�RWKHUV�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�SUHGLFWLQJ�WKH�OLNHOLKRRG�RI�693�WKRXJK��
:KLOH�HODWLRQ�RU�VDGQHVV�IURP�UHFHLYLQJ�VSHFLILF�W\SHV�RI�LQIRUPDWLRQ�WKDW�616�XVHUV�PD\�ZLVK�
WR�UH�VKDUH�ZHUH�QRW�VXIILFLHQW�LQ�H[SODLQLQJ�693��WKH�DURXVDO�IURP�FRQIOLFW�DQG�FRQIURQWDWLRQ�
ZLWK�RWKHUV�GLG�VHUYH�WR�SUHGLFW�693��

7KLV�SRWHQWLDOO\�DULVHV�IURP�D�QHHG�WR�PDUVKDO�VXSSRUW�IURP�RQH¶V QHWZRUN��GHIHQG�RQH¶V�
RZQ�VWDQGSRLQW��RU�VHHN�DIILUPDWLRQ�LQ�RQH¶V�DWWLWXGHV�DQG�RSLQLRQV��$JDLQ��WKH�FRPELQDWLRQ�RI�D�
IDOVH�FRQVHQVXV�HIIHFW�DQG�D�KRW�VWDWH�FRQIRXQG�WKH�SURFHVV�RI�GLVFORVXUH��OHDGLQJ�WR�D�PLVPDWFK�
RI�LQWHQGHG�DQG�DFWXDO�DXGLHQFH��LQIRUPDWLRQ�RQH�VHHNV�WR�GLVFORVH�DQG�WKDW�ZKLFK�DFWXDOO\�LV�
VKDUHG��DQG�D�IDLOXUH�WR�VHSDUDWH�LQWHQGHG�IURP�XQLQWHQGHG�FRQVHTXHQFHV��5HJDUGOHVV��K\SRWKHVLV�
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ILYH�LV�VXSSRUWHG�WKDW�³KRW�VWDWHV´�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�693��DQG�VSHFLILF�³KRW�VWDWHV´�
DUH�VLJQLILFDQW�SUHGLFWRUV�RI�693�

:KLOH�:DQJ�HW�DO��XQFRYHUHG�WKH�FRQFHSW�RI�³KRW�VWDWHV´ LQ�UHODWLRQ�WR�RYHU�GLVFORVXUH�DQG�
UHJUHW��WKLV�VWXG\�DOVR�SURYLGHV�HYLGHQFH�IRU�DQ�LQWR[LFDWHG�HIIHFW��RU�VLWXDWLRQV�LQ�ZKLFK�FRJQLWLYH�
DELOLW\�LV�GHSUHVVHG��SDUWLFXODUO\�IURP�WKH�FRQVXPSWLRQ�RI�DOFRKRO�DQG�GUXJV��$OFRKRO�LV D FHQWUDO�
QHUYRXV�V\VWHP�GHSUHVVDQW��DQG�LPSDLUV�FRJQLWLYH�DELOLW\�OHDGLQJ�WR�DPRQJ�RWKHU�LVVXHV�DQ�
LQDELOLW\�WR�IXOO\�SHUFHLYH�RQH¶V�VXUURXQGLQJV��FRQVHTXHQFHV�IRU�EHKDYLRU��DQG�SHUFHSWLRQV�RI�
WKRVH�WKH\�LQWHUDFW�ZLWK �0RHZDND�%DUQHV�HW�DO��������5DERZ��1HXPDQ��DQG�+HUQDQGH]��������
6LPLODUO\��D�YDULHW\�RI�VFKHGXOH�RQH�QDUFRWLFV�LQFOXGLQJ�PDULMXDQD��HFVWDV\��FRFDLQH��DQG�RSLRLGV�
KDYH�VLPLODU�HIIHFWV�RQ�WKH�KXPDQ�ERG\�DQG�PLQG��

616�XVHUV�ZKR�HQJDJHG�LQ�KHDY\�VRFLDO�PHGLD�XVH�GXULQJ�FROG�VWDWHV��ZKLOH�XQGHU�WKH�
LQIOXHQFH�RI�DOFRKRO�ZHUH�QHDUO\�����PRUH�OLNHO\�WR�FRPPLW�DQ�693�WKDQ�WKRVH�ZKR�GLG�QRW�XVH�
VRFLDO�PHGLD�XVH�ZKLOH�XQGHU�WKH�LQIOXHQFH�RI�DOFRKRO ZKLOH�VLPLODUO\��616�XVHUV�ZHUH�WZR�WKLUGV�
PRUH�OLNHO\�WR�FRPPLW�693�LI�IUHTXHQWO\�XVLQJ�616�ZKLOH�XVLQJ�GUXJV��+\SRWKHVLV�VL[�ZDV�
FOHDUO\�VXSSRUWHG�DQG�LV�DQ�HDVLO\�DYRLGDEOH�VRXUFH�RI�693��

&RQFOXVLRQ�

:DQJ�HW�DO��WRRN�DQ�LPSRUWDQW�ILUVW�VWHS�LQ�LGHQWLI\LQJ�WKH�ZD\V�DQG�SRWHQWLDO�UHDVRQV�WKDW�
SHRSOH�VKDUH�WRR�PXFK�LQIRUPDWLRQ��%XLOGLQJ�IURP�D�VWDQGSRLQW�WKDW�616�XVHUV�ZDQW�WR�DYRLG�
693��HVSHFLDOO\�WKRVH�RI�LQIRUPDWLRQ��DWWLWXGHV��DQG�EHKDYLRUV�WKDW�OHDG�WR�WKH�PRUH�VHYHUH�IRUPDO�
FRQVHTXHQFHV�RI�HFRQRPLF�ORVV�DQG�FULPLQDO�FKDUJHV��%\ IXUWKHU�H[SDQGLQJ�RQ�WKH�UHODWLRQVKLSV�
RI�VSHFLILF�IDFWRUV��HIIHFWLYH�VWUDWHJLHV�FDQ�EH�SURPRWHG�WR�DVVLVW�616�XVHUV�IURP�RYHU�GLVFORVXUH�
DQG�FUHDWLQJ�D�KHDOWKLHU�616�DWPRVSKHUH�DQG�FXOWXUH�

%XW�GRHV�WKDW�QHFHVVDULO\�PHDQ�WKH�616�XVHUV�VKRXOG�OLPLW�WKHLU�QHWZRUN¶V�LQ�RUGHU�WR�
DYRLG�693"�0RVW�OLNHO\�QR��DV�PRVW�616�RIIHU�YDULRXV�SULYDF\�VHWWLQJV�WKDW�DOORZ�XVHUV�WR�
FRQWURO�WKH�IORZ�RI�WKHLU�LQIRUPDWLRQ�WR�LQWHQGHG�DXGLHQFHV��:KDW�616�XVHUV�QHHG�WR�GR�WR�DYRLG�
693�LV�WR�GHYHORS�VWURQJ�DZDUHQHVV RI�WKHLU�QHWZRUNV��WKURXJK�FXOWLYDWLRQ�DQG�IDPLOLDUL]DWLRQ�DV�
RSSRVHG�WR�OLPLWDWLRQ��VR�WKDW�HYHQ�WKRXJK�616�PHGLD�FRQVXPSWLRQ�LV�URXWLQL]HG�LW�LV�EXLOW�RQ�
VWURQJHU�DQG�PRUH�DFFXUDWH�VFKHPDV�UHSUHVHQWLQJ�WKHLU�DXGLHQFHV��7KLV�LV�D�VWUDWHJ\�WKDW�DSSHDUV�
WR�EH�XWLOL]HG�E\�PDQ\�RI�WKRVH�ZKR�UHSRUWHG�UHJUHW�ZLWKLQ�WKH�VDPSOH��7KH�UHPRYDO�RI�LQDFWLYH�
WLHV�ZDV�DQ�H[HUFLVH�LQ�QHWZRUN�IDPLOLDUL]DWLRQ�DQG�IXQFWLRQHG�WR�NHHS�QHWZRUNV�NQRZQ�DQG�
PDQDJHDEOH�

)XUWKHU��E\�LGHQWLI\LQJ�WKH�VSHFLILF�EHKDYLRUV�WKDW�616�XVHUV�HQJDJH�LQ�ZKLFK�PRVW�KLJKO\�
SUHGLFW�WKH�OLNHOLKRRG�RI�693��EHVW�SUDFWLFHV�IRU�WKRVH�ZKR�ZLVK�WR�HQJDJH�LQ�WKHP�FDQ�EH�
SURPRWHG���3XVKLQJ�616�XVHUV�WR�DGMXVW�WKHLU�DXWRPDWHG�SURFHVVHV�OLQNHG�WR�WKH�VKDULQJ�RI�
³VHOILHV´��SURPRWLQJ�FLYLO�GLVFRXUVH�RI�SROLWLFDO�SRVLWLRQV��DQG�

$V�D�VRFLHW\��WKHUH�H[LVWV�D�PHVVDJH�RI�DYRLGLQJ�VSHFLILF�EHKDYLRUV�ZKLOH�XQGHU�WKH�
LQIOXHQFH�RI�GUXJV�DQG�RU�DOFRKRO��6SHFLILFDOO\��D�FDPSDLJQ�DJDLQVW�GUXQN�GULYLQJ�KDV�EHHQ�LQ�
HIIHFW�VLQFH�WKH�ODWH�KDOI�RI�WKH���WK FHQWXU\��)XUWKHU��WKLV�KDV�EHHQ�H[SDQGHG�WR�LQFOXGH�RWKHU�



ϭϵ

GLVWUDFWLRQV�DQG�VWDWHV�ZKHUH�DELOLW\�WR�IXQFWLRQ�LV�LPSDLUHG��LQFOXGLQJ�WH[WLQJ��ODFN�RI�VOHHS��DQG�
SK\VLFDO�PHQWDO�KHDOWK�LPSDLUPHQWV��:H�GRQ¶W�HQFRXUDJH�SHRSOH�WR�EHFRPH�EHWWHU�GUXQN�GULYHUV��
HQFRXUDJH�WKH�DELOLW\�WR�WH[W�DQG�GULYH��RU�OHDYH�WKH�MXGJHPHQW�RI�DFFHSWDEOH�ULVN�XS�WR�GULYHUV�
ZKR�KDYHQ¶W�VOHSW�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH��,Q�RUGHU�WR�DYRLG�693�GXH�WR�KRW�RU�FROG�VWDWHV��
WKH�RQO\������HIIHFWLYH�VWUDWHJ\�LV�616�DEVWLQHQFH��

6RFLDO�PHGLD�DQG�616�KDYH�D PXOWLWXGH�RI�SRVLWLYH�DSSOLFDWLRQV�WKDW�HQDEOH�SHRSOH�WR�
FRQQHFW��VROYH�SUREOHPV��DQG�LQFUHDVH�TXDOLW\�RI�OLIH��+RZHYHU��OLNH�QHDUO\�DQ\�WHFKQRORJLFDO�
LQQRYDWLRQ��616�FDUU\�ZLWK�WKHP�LQKHUHQW�ULVNV�LI�QRW�DIIRUGHG�WKH�OHYHO�RI�UHVSHFW�DQG�GLOLJHQFH�
LQ�XWLOL]LQJ�DQ\ WRRO��)XUWKHU��DV�616�FRQWLQXH�WR�JURZ�DQG�³DGYDQFH´�WKH�WUHQG�WRZDUGV�HDVH�RI�
XVH�DQG�DFFHVV�UHLQIRUFHV�WKH�URXWLQL]DWLRQ�RI�LWV�RZQ�FRQVXPSWLRQ��7KH�QHHG�IRU�SXUSRVHIXO�
SRVWLQJ�DQG�GHOLEHUDWH�GLVFORVXUH�QHHGV�WR�EH�ZHLJKHG�DJDLQVW�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�693�
DQG�SRRU�LPSUHVVLRQ�PDQDJHPHQW��,I \RX�GRQ¶W�EHOLHYH�PH��MXVW�JR�DVN�-XVWLQH�6DFFR�



ϮϬ

ZĞĨĞƌĞŶĐĞƐ

�ŶŽŶ͘�ϮϬϭϯ͘�͞,Žǁ��ŝǀĞƌƐĞ�/Ɛ�tĞƐƚ�sŝƌŐŝŶŝĂ�hŶŝǀĞƌƐŝƚǇ͍͟��ŽůůĞŐĞ�&ĂĐƚƵĂů͘�ZĞƚƌŝĞǀĞĚ��Ɖƌŝů�ϭϲ͕�ϮϬϭϴ�
;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĐŽůůĞŐĞĨĂĐƚƵĂů͘ĐŽŵͬĐŽůůĞŐĞƐͬǁĞƐƚͲǀŝƌŐŝŶŝĂͲƵŶŝǀĞƌƐŝƚǇͬƐƚƵĚĞŶƚͲůŝĨĞͬĚŝǀĞƌƐŝƚǇͬͿ͘

�ĂƌĞŬĞƚͲ�ŽũŵĞů͕�>ŝĂĚ͕�^ŝŵŽŶĞ�DŽƌĂŶ͕�ĂŶĚ�'ŽůĂŶ�^ŚĂŚĂƌ͘�ϮϬϭϲ͘�͞^ƚƌĂƚĞŐŝĐ�^ĞůĨͲWƌĞƐĞŶƚĂƚŝŽŶ�ŽŶ�&ĂĐĞďŽŽŬ͗�
WĞƌƐŽŶĂů�DŽƚŝǀĞƐ�ĂŶĚ��ƵĚŝĞŶĐĞ ZĞƐƉŽŶƐĞ�ƚŽ�KŶůŝŶĞ��ĞŚĂǀŝŽƌ͘͟��ŽŵƉƵƚĞƌƐ�ŝŶ�,ƵŵĂŶ��ĞŚĂǀŝŽƌ
ϱϱ͗ϳϴϴʹϵϱ͘

�ĂǌĂƌŽǀĂ͕�EĂƚĂůǇĂ�E͘�ĂŶĚ�zŽŽŶ�,ǇƵŶŐ��ŚŽŝ͘�ϮϬϭϰ͘�͞^ĞůĨͲ�ŝƐĐůŽƐƵƌĞ�ŝŶ�^ŽĐŝĂů�DĞĚŝĂ͗��ǆƚĞŶĚŝŶŐ�ƚŚĞ�
&ƵŶĐƚŝŽŶĂů��ƉƉƌŽĂĐŚ�ƚŽ��ŝƐĐůŽƐƵƌĞ�DŽƚŝǀĂƚŝŽŶƐ�ĂŶĚ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽŶ�^ŽĐŝĂů�EĞƚǁŽƌŬ�^ŝƚĞƐ͘͟�
:ŽƵƌŶĂů�ŽĨ��ŽŵŵƵŶŝĐĂƚŝŽŶ ϲϰ;ϰͿ͗ϲϯϱʹϱϳ͘

�ĞƌŶƐƚĞŝŶ͕�DŝĐŚĂĞů�^͕͘��ǇƚĂŶ��ĂŬƐŚǇ͕�DŽŝƌĂ��ƵƌŬĞ͕�ĂŶĚ��ƌŝĂŶ�<ĂƌƌĞƌ͘�ϮϬϭϯ͘�͞YƵĂŶƚŝĨǇŝŶŐ�ƚŚĞ�/ŶǀŝƐŝďůĞ�
�ƵĚŝĞŶĐĞ�ŝŶ�^ŽĐŝĂů�EĞƚǁŽƌŬƐ͘͟�WƉ͘�ϮϭʹϯϬ�ŝŶ�WƌŽĐĞĞĚŝŶŐƐ�ŽĨ�ƚŚĞ�^/'�,/��ŽŶĨĞƌĞŶĐĞ�ŽŶ�,ƵŵĂŶ�
&ĂĐƚŽƌƐ�ŝŶ��ŽŵƉƵƚŝŶŐ�^ǇƐƚĞŵƐ͘���D͘�ZĞƚƌŝĞǀĞĚ�DĂƌĐŚ�ϭϳ͕�ϮϬϭϳ�
;ŚƚƚƉ͗ͬͬĚů͘ĂĐŵ͘ŽƌŐͬĐŝƚĂƚŝŽŶ͘ĐĨŵ͍ŝĚсϮϰϳϬϲϱϴͿ͘

�ƌĂŬĞ͕��ĂǀŝĚ�Z͘�ϮϬϬϵ͘�͚͞�Ɛ�/Ĩ�EŽďŽĚǇ͛Ɛ�ZĞĂĚŝŶŐ͍͛͗�dŚĞ�/ŵĂŐŝŶĞĚ��ƵĚŝĞŶĐĞ�ĂŶĚ�^ŽĐŝŽͲdĞĐŚŶŝĐĂů��ŝĂƐĞƐ�ŝŶ�
WĞƌƐŽŶĂů��ůŽŐŐŝŶŐ�WƌĂĐƚŝĐĞ�ŝŶ�ƚŚĞ�h<͘͟�>ŽŶĚŽŶ�^ĐŚŽŽů�ŽĨ��ĐŽŶŽŵŝĐƐ͘�ZĞƚƌŝĞǀĞĚ�DĂƌĐŚ�ϭ͕�ϮϬϭϳ�
;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƌĞƐĞĂƌĐŚŐĂƚĞ͘ŶĞƚͬƉƌŽĨŝůĞͬ�ĂǀŝĚͺZͺ�ƌĂŬĞͬƉƵďůŝĐĂƚŝŽŶͬϰϬϴϴϴϭϬϭͺ�ƐͺŝĨͺŶŽďŽĚǇƐͺƌ
ĞĂĚŝŶŐͺƚŚĞͺŝŵĂŐŝŶĞĚͺĂƵĚŝĞŶĐĞͺĂŶĚͺƐŽĐŝŽͲ
ƚĞĐŚŶŝĐĂůͺďŝĂƐĞƐͺŝŶͺƉĞƌƐŽŶĂůͺďůŽŐŐŝŶŐͺƉƌĂĐƚŝĐĞͺŝŶͺƚŚĞͺh<ͬůŝŶŬƐͬϬϬďϳĚϱϯϭϵϵĐϴϱϵďϬϲϯϬϬϬϬϬϬ
͘ƉĚĨͿ͘

�ƵĐŚĂŶĂŶ͕�dŽŵ͕��ĂƌŝŶĂ�WĂŝŶĞ͕��ĚĂŵ�E͘�:ŽŝŶƐŽŶ͕�ĂŶĚ�hůĨͲ�ŝĞƚƌŝĐŚ�ZĞŝƉƐ͘�ϮϬϬϳ͘�͞�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�
DĞĂƐƵƌĞƐ�ŽĨ�KŶůŝŶĞ�WƌŝǀĂĐǇ��ŽŶĐĞƌŶ�ĂŶĚ�WƌŽƚĞĐƚŝŽŶ�ĨŽƌ�hƐĞ�ŽŶ�ƚŚĞ�/ŶƚĞƌŶĞƚ͘͟�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�
�ŵĞƌŝĐĂŶ�^ŽĐŝĞƚǇ�ĨŽƌ�/ŶĨŽƌŵĂƚŝŽŶ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ ϱϴ;ϮͿ͗ϭϱϳʹϲϱ͘

�ĂƐĞ͕�WŚŝůŝƉƉĂ͕�WĂƵů�^ƉĂƌŬƐ͕�ĂŶĚ�>ŽƵŝƐĂ�WĂǀĞǇ͘�ϮϬϭϲ͘�͞/ĚĞŶƚŝƚǇ��ƉƉƌŽƉƌŝĂƚĞŶĞƐƐ�ĂŶĚ�ƚŚĞ�^ƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�
dŚĞŽƌǇ�ŽĨ�WůĂŶŶĞĚ��ĞŚĂǀŝŽƵƌ͘͟��ƌŝƚŝƐŚ�:ŽƵƌŶĂů�ŽĨ�^ŽĐŝĂů�WƐǇĐŚŽůŽŐǇ ϱϱ;ϭͿ͗ϭϬϵʹϮϱ͘

�ƵƐƚĞƌƐ͕��Ăƌƚ͕�^ŝŵŽŶĞ�ǀĂŶ�ĚĞƌ�,ŽĨ͕�ĂŶĚ��Ăƌƚ�^ĐŚĞƌŵĞƌ͘�ϮϬϭϰ͘�͞WƌŝǀĂĐǇ��ǆƉĞĐƚĂƚŝŽŶƐ�ŽĨ�^ŽĐŝĂů�DĞĚŝĂ�
hƐĞƌƐ͗�dŚĞ�ZŽůĞ�ŽĨ�/ŶĨŽƌŵĞĚ��ŽŶƐĞŶƚ�ŝŶ�WƌŝǀĂĐǇ�WŽůŝĐŝĞƐ͘͟�WŽůŝĐǇ�Θ�/ŶƚĞƌŶĞƚ ϲ;ϯͿ͗ϮϲϴʹϮϵϱ͘

�ĞďĂƚŝŶ͕��ĞƌŶŚĂƌĚ͕�:ĞŶŶĞƚƚĞ�W͘�>ŽǀĞũŽǇ͕��ŶŶͲ<ĂƚŚƌŝŶ�,ŽƌŶ͕�ĂŶĚ��ƌŝƚƚĂŶǇ�E͘�,ƵŐŚĞƐ͘�ϮϬϬϵ͘�͞&ĂĐĞďŽŽŬ�ĂŶĚ�
KŶůŝŶĞ�WƌŝǀĂĐǇ͗��ƚƚŝƚƵĚĞƐ͕��ĞŚĂǀŝŽƌƐ͕�ĂŶĚ�hŶŝŶƚĞŶĚĞĚ��ŽŶƐĞƋƵĞŶĐĞƐ͘͟�:ŽƵƌŶĂů�ŽĨ��ŽŵƉƵƚĞƌͲ
DĞĚŝĂƚĞĚ��ŽŵŵƵŶŝĐĂƚŝŽŶ ϭϱ;ϭͿ͗ϴϯʹϭϬϴ͘

�ĞƌůĞŐĂ͕�sĂůĞƌŝĂŶ�:͘�ĂŶĚ��ůĂŶ�>͘��ŚĂŝŬŝŶ͘�ϭϵϳϳ͘�͞WƌŝǀĂĐǇ�ĂŶĚ�^ĞůĨͲ�ŝƐĐůŽƐƵƌĞ�ŝŶ�^ŽĐŝĂů�ZĞůĂƚŝŽŶƐŚŝƉƐ͘͟�
:ŽƵƌŶĂů�ŽĨ�^ŽĐŝĂů�/ƐƐƵĞƐ ϯϯ;ϯͿ͘

�ŽƐƚĞƌ͕�>ĞŝŐŚ͘�ϮϬϭϯ͘�͞DŝůůĞŶŶŝĂů�dĞĞŶƐ��ĞƐŝŐŶ�ĂŶĚ�ZĞĚĞƐŝŐŶ�dŚĞŵƐĞůǀĞƐ�ŝŶ�KŶůŝŶĞ�^ŽĐŝĂů�EĞƚǁŽƌŬƐ͗�Dŝůů͘�
dĞĞŶƐ��ĞͬƌĞĚĞƐŝŐŶ�^ĞůǀĞƐ�ŝŶ�K^EƐ͘͟�:ŽƵƌŶĂů�ŽĨ��ŽŶƐƵŵĞƌ��ĞŚĂǀŝŽƵƌ ϭϮ;ϰͿ͗Ϯϲϳʹϳϵ͘

�ǀĞƌĞƚƚ͕��ĂƚŚĞƌŝŶĞ͘�ϮϬϭϬ͘�͞^ŽĐŝĂů�DĞĚŝĂ͗�KƉƉŽƌƚƵŶŝƚǇ�Žƌ�ZŝƐŬ͍͟��ŽŵƉƵƚĞƌ�&ƌĂƵĚ�Θ�^ĞĐƵƌŝƚǇ ϮϬϭϬ;ϲͿ͗ϴʹϭϬ͘

ĚĞ�,ŽŽŐĞ͕�/ůŽŶĂ��͕͘�DĂƌĐĞů��ĞĞůĞŶďĞƌŐ͕�ĂŶĚ�^ĞŐĞƌ�D͘��ƌĞƵŐĞůŵĂŶƐ͘�ϮϬϭϭ͘�͞��&ƵŶĐƚŝŽŶĂůŝƐƚ��ĐĐŽƵŶƚ�ŽĨ�
^ŚĂŵĞͲ/ŶĚƵĐĞĚ��ĞŚĂǀŝŽƵƌ͘͟��ŽŐŶŝƚŝŽŶ�Θ��ŵŽƚŝŽŶ Ϯϱ;ϱͿ͗ϵϯϵʹϰϲ͘



Ϯϭ

:ŽŝŶƐŽŶ͕��ĚĂŵ͕�hůĨͲ�ŝĞƚƌŝĐŚ�ZĞŝƉƐ͕�dŽŵ��ƵĐŚĂŶĂŶ͕�ĂŶĚ��ĂƌŝŶĂ��͘WĂŝŶĞ�^ĐŚŽĨŝĞůĚ͘�ϮϬϭϬ͘�͞WƌŝǀĂĐǇ͕�dƌƵƐƚ͕�
ĂŶĚ�^ĞůĨͲ�ŝƐĐůŽƐƵƌĞ�KŶůŝŶĞ͘͟�,ƵŵĂŶͲ�ŽŵƉƵƚĞƌ�/ŶƚĞƌĂĐƚŝŽŶ Ϯϱ;ϭͿ͗ϭʹϮϰ͘

<ŝŵ͕�:ŝŶƐƵŬ�ĂŶĚ�<ĂƚŚƌǇŶ��ŝŶĚŝĂ͘�ϮϬϭϭ͘�͞KŶůŝŶĞ�^ĞůĨͲ�ŝƐĐůŽƐƵƌĞ͗���ZĞǀŝĞǁ�ŽĨ�ZĞƐĞĂƌĐŚ͘͟��ŽŵƉƵƚĞƌͲ
DĞĚŝĂƚĞĚ��ŽŵŵƵŶŝĐĂƚŝŽŶ�ŝŶ�WĞƌƐŽŶĂů�ZĞůĂƚŝŽŶƐŚŝƉƐ ϭϱϲʹϭϴϬ͘

>ŝƚƚ͕��ĚĞŶ͘�ϮϬϭϮ͘�͞<ŶŽĐŬ͕�<ŶŽĐŬ͘�tŚŽ͛Ɛ�dŚĞƌĞ͍�dŚĞ�/ŵĂŐŝŶĞĚ��ƵĚŝĞŶĐĞ͘͟�:ŽƵƌŶĂů�ŽĨ��ƌŽĂĚĐĂƐƚŝŶŐ�Θ�
�ůĞĐƚƌŽŶŝĐ�DĞĚŝĂ ϱϲ;ϯͿ͗ϯϯϬʹϰϱ͘

DĞƐĐŚ͕�'ƵƐƚĂǀŽ�^͘�ĂŶĚ�'ƵǇ��ĞŬĞƌ͘�ϮϬϭϬ͘�͞�ƌĞ�EŽƌŵƐ�ŽĨ��ŝƐĐůŽƐƵƌĞ�ŽĨ�KŶůŝŶĞ�ĂŶĚ�KĨĨůŝŶĞ�WĞƌƐŽŶĂů�
/ŶĨŽƌŵĂƚŝŽŶ��ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ��ŝƐĐůŽƐƵƌĞ�ŽĨ�WĞƌƐŽŶĂů�/ŶĨŽƌŵĂƚŝŽŶ�KŶůŝŶĞ͍͟�,ƵŵĂŶ�
�ŽŵŵƵŶŝĐĂƚŝŽŶ�ZĞƐĞĂƌĐŚ ϯϲ;ϰͿ͗ϱϳϬʹϵϮ͘

DŽĞǁĂŬĂ��ĂƌŶĞƐ͕�,ĞůĞŶ�Ğƚ�Ăů͘�ϮϬϭϲ͘�͞�ůĐŽŚŽů�ĂŶĚ�^ŽĐŝĂů�DĞĚŝĂ͗��ƌŝŶŬŝŶŐ�ĂŶĚ��ƌƵŶŬĞŶŶĞƐƐ�tŚŝůĞ�
KŶůŝŶĞ͘͟��ƌŝƚŝĐĂů�WƵďůŝĐ�,ĞĂůƚŚ Ϯϲ;ϭͿ͗ϲϮʹϳϲ͘

EŽƌďĞƌŐ͕�WĂƚƌŝĐŝĂ��͘�ĂŶĚ��ĂŶŝĞů�Z͘�,ŽƌŶĞ͘�ϮϬϬϳ͘�͞WƌŝǀĂĐǇ��ƚƚŝƚƵĚĞƐ�ĂŶĚ�WƌŝǀĂĐǇͲZĞůĂƚĞĚ��ĞŚĂǀŝŽƌ͘͟�
WƐǇĐŚŽůŽŐǇ�Θ�DĂƌŬĞƚŝŶŐ Ϯϰ;ϭϬͿ͗ϴϮϵʹϰϳ͘

KŽůŽ͕��ŐůĞ�ĂŶĚ��ŶĚƌĂ�^ŝŝďĂŬ͘�ϮϬϭϯ͘�͞WĞƌĨŽƌŵŝŶŐ�ĨŽƌ�KŶĞ͛Ɛ�/ŵĂŐŝŶĞĚ��ƵĚŝĞŶĐĞ͗�^ŽĐŝĂů�^ƚĞŐĂŶŽŐƌĂƉŚǇ�ĂŶĚ�
KƚŚĞƌ�WƌŝǀĂĐǇ�^ƚƌĂƚĞŐŝĞƐ�ŽĨ��ƐƚŽŶŝĂŶ�dĞĞŶƐ�ŽŶ�EĞƚǁŽƌŬĞĚ�WƵďůŝĐƐ͘͟��ǇďĞƌƉƐǇĐŚŽůŽŐǇ͗�:ŽƵƌŶĂů�ŽĨ�
WƐǇĐŚŽƐŽĐŝĂů�ZĞƐĞĂƌĐŚ�ŽŶ��ǇďĞƌƐƉĂĐĞ ϳ;ϭͿ͘�ZĞƚƌŝĞǀĞĚ�EŽǀĞŵďĞƌ�ϵ͕�ϮϬϭϲ�
;ŚƚƚƉ͗ͬͬǁǁǁ͘ĐǇďĞƌƉƐǇĐŚŽůŽŐǇ͘ĞƵͬǀŝĞǁ͘ƉŚƉ͍ĐŝƐůŽĐůĂŶŬƵсϮϬϭϯϬϭϭϱϬϭΘĂƌƚŝĐůĞсϳͿ͘

ZĂďŽǁ͕�:ĞƌŽŵĞ͕��ĂƌŽůĞ��͘�EĞƵŵĂŶ͕�ĂŶĚ��ŶƚŚŽŶǇ��͘�Z͘�,ĞƌŶĂŶĚĞǌ͘�ϭϵϴϳ͘�͞�ŽŶƚŝŶŐĞŶƚ��ŽŶƐŝƐƚĞŶĐǇ�ŝŶ�
�ƚƚŝƚƵĚĞƐ͕�^ŽĐŝĂů�^ƵƉƉŽƌƚ�ĂŶĚ�ƚŚĞ��ŽŶƐƵŵƉƚŝŽŶ�ŽĨ��ůĐŽŚŽů͗��ĚĚŝƚŝǀĞ�ĂŶĚ�/ŶƚĞƌĂĐƚŝǀĞ��ĨĨĞĐƚƐ͘͟�
^ŽĐŝĂů�WƐǇĐŚŽůŽŐǇ�YƵĂƌƚĞƌůǇ ϱϬ;ϭͿ͗ϱϲ͘

ZŽŶƐŽŶ͕�:ŽŶ͘�ϮϬϭϱ͘�͞,Žǁ�KŶĞ�^ƚƵƉŝĚ�dǁĞĞƚ��ůĞǁ�hƉ�:ƵƐƚŝŶĞ�^ĂĐĐŽ͛Ɛ�>ŝĨĞ͘͟�dŚĞ�EĞǁ�zŽƌŬ�dŝŵĞƐ͕�&ĞďƌƵĂƌǇ�
ϭϮ͘�ZĞƚƌŝĞǀĞĚ��Ɖƌŝů�ϭϲ͕�ϮϬϭϴ�;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŶǇƚŝŵĞƐ͘ĐŽŵͬϮϬϭϱͬϬϮͬϭϱͬŵĂŐĂǌŝŶĞͬŚŽǁͲŽŶĞͲƐƚƵƉŝĚͲ
ƚǁĞĞƚͲƌƵŝŶĞĚͲũƵƐƚŝŶĞͲƐĂĐĐŽƐͲůŝĨĞ͘ŚƚŵůͿ͘

dĂĚĚŝĐŬĞŶ͕�DŽŶŝŬĂ͘�ϮϬϭϰ͘�͞dŚĞ�͚WƌŝǀĂĐǇ�WĂƌĂĚŽǆ͛�ŝŶ�ƚŚĞ�^ŽĐŝĂů�tĞď͗�dŚĞ�/ŵƉĂĐƚ�ŽĨ�WƌŝǀĂĐǇ��ŽŶĐĞƌŶƐ͕�
/ŶĚŝǀŝĚƵĂů��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͕�ĂŶĚ�ƚŚĞ�WĞƌĐĞŝǀĞĚ�^ŽĐŝĂů�ZĞůĞǀĂŶĐĞ�ŽŶ��ŝĨĨĞƌĞŶƚ�&ŽƌŵƐ�ŽĨ�^ĞůĨͲ
�ŝƐĐůŽƐƵƌĞ͘͟�:ŽƵƌŶĂů�ŽĨ��ŽŵƉƵƚĞƌͲDĞĚŝĂƚĞĚ��ŽŵŵƵŶŝĐĂƚŝŽŶ ϭϵ;ϮͿ͗Ϯϰϴʹϳϯ͘

dƵĨĞŬĐŝ͕��͘�ϮϬϬϳ͘�͞�ĂŶ�zŽƵ�^ĞĞ�DĞ�EŽǁ͍��ƵĚŝĞŶĐĞ�ĂŶĚ��ŝƐĐůŽƐƵƌĞ�ZĞŐƵůĂƚŝŽŶ�ŝŶ�KŶůŝŶĞ�^ŽĐŝĂů�EĞƚǁŽƌŬ�
^ŝƚĞƐ͘͟��ƵůůĞƚŝŶ�ŽĨ�^ĐŝĞŶĐĞ͕�dĞĐŚŶŽůŽŐǇ�Θ�^ŽĐŝĞƚǇ Ϯϴ;ϭͿ͗ϮϬʹϯϲ͘

tĂŶŐ͕�zĂŶŐ�Ğƚ�Ăů͘�ϮϬϭϭ͘�͞/�ZĞŐƌĞƚƚĞĚ�ƚŚĞ�DŝŶƵƚĞ�/�WƌĞƐƐĞĚ�^ŚĂƌĞ͗���YƵĂůŝƚĂƚŝǀĞ�^ƚƵĚǇ�ŽĨ�ZĞŐƌĞƚƐ�ŽŶ�
&ĂĐĞďŽŽŬ͘͟�W͘�ϭϬ�ŝŶ�WƌŽĐĞĞĚŝŶŐƐ�ŽĨ�ƚŚĞ�^ĞǀĞŶƚŚ�^ǇŵƉŽƐŝƵŵ�ŽŶ�hƐĂďůĞ�WƌŝǀĂĐǇ�ĂŶĚ�^ĞĐƵƌŝƚǇ͘���D͘�
ZĞƚƌŝĞǀĞĚ�DĂƌĐŚ�ϭϳ͕�ϮϬϭϳ�;ŚƚƚƉ͗ͬͬĚů͘ĂĐŵ͘ŽƌŐͬĐŝƚĂƚŝŽŶ͘ĐĨŵ͍ŝĚсϮϬϳϴϴϰϭͿ͘

�ŚŽƵ͕�>Ƶ͕tĞŶďŽ�tĂŶŐ͕�ĂŶĚ�<ĞŬĞ��ŚĞŶ͘�ϮϬϭϲ͘�͞dǁĞĞƚ�WƌŽƉĞƌůǇ͗��ŶĂůǇǌŝŶŐ��ĞůĞƚĞĚ�dǁĞĞƚƐ�ƚŽ�
hŶĚĞƌƐƚĂŶĚ�ĂŶĚ�/ĚĞŶƚŝĨǇ�ZĞŐƌĞƚƚĂďůĞ�KŶĞƐ͘͟�WƉ͘�ϲϬϯʹϭϮ�ŝŶ͘���D�WƌĞƐƐ͘�ZĞƚƌŝĞǀĞĚ�DĂƌĐŚ�ϭϳ͕�
ϮϬϭϳ�;ŚƚƚƉ͗ͬͬĚů͘ĂĐŵ͘ŽƌŐͬĐŝƚĂƚŝŽŶ͘ĐĨŵ͍ĚŽŝĚсϮϴϳϮϰϮϳ͘ϮϴϴϯϬϱϮͿ͘



ϮϮ

$SSHQGL[�$��5HVXOWV�7DEOHV
7DEOH�5���6DPSOH�'HPRJUDSKLFV

dĂďůĞ�Zϭ͗�^ĂŵƉůĞ�
�ĞŵŽŐƌĂƉŚŝĐƐ

Eсϲϱϴ

�ŐĞ ZĂŶŐĞ͗ϭϴͲϮϯ
DĞĂŶ͗�ϭϵ͘ϵǇƌƐ
^�͗�ϭ͘ϰ

^Ğǆ
Ͳ &ĞŵĂůĞ
Ͳ DĂůĞ

ϲϵ͘ϯй�;ϰϱϲͿ
ϯϬ͘ϳй�;ϮϬϮͿ

ZĂĐĞ
Ͳ tŚŝƚĞ
Ͳ �ůĂĐŬ
Ͳ >ĂƚŝŶŽ
Ͳ �ƐŝĂŶ
Ͳ KƚŚĞƌ

ϴϳ͘Ϭϴй�;ϱϳϯͿ
Ϯ͘ϴϵй�;ϭϵͿ
Ϯ͘ϴϵй�;ϭϵͿ
ϰ͘Ϯϲй�;ϮϴͿ
Ϯ͘ϴϵй�;ϭϵͿ

^ƚƵĚĞŶƚ�ƐƚĂƚƵƐ
Ͳ &Ƶůů�ƚŝŵĞ
Ͳ WĂƌƚ�ƚŝŵĞ

ϵϳ͘Ϯϲй�;ϲϰϬͿ
ϭ͘ϵϴй�;ϭϯͿ

'ƌĂĚĞ�ůĞǀĞů
Ͳ &ƌĞƐŚŵĂŶ
Ͳ ^ŽƉŚŽŵŽƌĞ
Ͳ :ƵŶŝŽƌ
Ͳ ^ĞŶŝŽƌ
Ͳ KƚŚĞƌ

Ϯϵ͘ϳϵй�;ϭϵϲͿ
Ϯϯ͘ϰϬй�;ϭϱϰͿ
ϭϴ͘Ϯϰй�;ϭϮϬͿ
ϭϵ͘ϭϱй�;ϭϮϲͿ
ϵ͘Ϯϳй�;ϲϭͿ



Ϯϯ

7DEOH�5���5HSRUWHG�5HJUHW�E\�'HPRJUDSKLFV

dĂďůĞ�ZϮ͗�ZĞƉŽƌƚĞĚ�ZĞŐƌĞƚ�
ďǇ��ĞŵŽŐƌĂƉŚŝĐƐ

E EƵŵďĞƌ�ZĞƐƉŽŶĚŝŶŐ�zĞƐ WƌŽƉŽƌƚŝŽŶ

�ŐĞ
Ͳ ϭϴ
Ͳ ϭϵ
Ͳ ϮϬ
Ͳ Ϯϭ
Ͳ ϮϮ
Ͳ Ϯϯ

ϲϱϴ
ϭϮϰ
ϭϳϯ
ϭϰϱ
ϭϬϭ
ϳϱ
ϰϬ

ϯϳϮ
ϲϰ
ϵϴ
ϳϵ
ϲϱ
ϯϵ
Ϯϳ

ϱϲ͘ϱϯ
ϱϭ͘ϲϭ
ϱϲ͘ϲϱ
ϱϰ͘ϰϴ
ϲϰ͘ϯϲ
ϱϮ͘ϬϬ
ϲϳ͘ϱϬ

^Ğǆϭ

Ͳ &ĞŵĂůĞ
Ͳ DĂůĞ

ϲϱϴ
ϰϱϲ
ϮϬϮ

ϯϳϮ
Ϯϳϱ
ϵϳ

ϱϲ͘ϱϯ
ϲϬ͘ϯϭ
ϰϴ͘ϬϮ

ZĂĐĞ
Ͳ tŚŝƚĞ
Ͳ �ůĂĐŬ
Ͳ >ĂƚŝŶŽ
Ͳ �ƐŝĂŶ
Ͳ KƚŚĞƌ

ϲϱϴ
ϱϳϯ
ϭϵ
ϭϵ
Ϯϴ
ϭϵ

ϯϳϮ
ϯϮϰ
ϭϭ
ϭϬ
ϭϯ
ϭϰ

ϱϲ͘ϱϯ
ϱϲ͘ϱϰ
ϱϳ͘ϴϵ
ϱϮ͘ϲϯ
ϰϲ͘ϰϯ
ϳϯ͘ϲϴ

^ƚƵĚĞŶƚ�^ƚĂƚƵƐ
Ͳ &Ƶůů�ƚŝŵĞ
Ͳ WĂƌƚ�ƚŝŵĞ

ϲϱϯ
ϲϰϬ
ϭϯ

ϯϲϴ
ϯϲϬ
ϴ

ϱϲ͘ϯϲ
ϱϲ͘Ϯϱ
ϲϭ͘ϱϰ

'ƌĂĚĞ�>ĞǀĞů
Ͳ &ƌĞƐŚŵĞŶ
Ͳ ^ŽƉŚŽŵŽƌĞ
Ͳ :ƵŶŝŽƌ
Ͳ ^ĞŶŝŽƌ
Ͳ KƚŚĞƌ

ϲϱϳ
ϭϵϲ
ϭϱϰ
ϭϮϬ
ϭϮϲ
ϲϭ

ϯϳϮ
ϭϬϰ
ϴϴ
ϲϱ
ϳϴ
ϯϳ

ϱϲ͘ϲϮ
ϱϯ͘Ϭϲ
ϱϳ͘ϭϰ
ϱϰ͘ϭϳ
ϲϭ͘ϵϬ
ϲϬ͘ϲϲ

ϭ�ŝĨĨĞƌĞŶĐĞ�ŝŶ�ƉƌŽƉŽƌƚŝŽŶ�ŽĨ�ƌĞƉŽƌƚĞĚ�ƌĞŐƌĞƚ ďǇ�ƐĞǆ ƐŝŐŶŝĨŝĐĂŶƚ�Ăƚ�Ɖф͘Ϭϭ͘



Ϯϰ

7DEOH�5���5HSRUWHG�5HJUHW�IRU�1HWZRUN�&RPSOH[LW\�EHWZHHQ�+LJK�DQG�/RZ�9DULDEOH�
*URXSLQJV�

EĞƚǁŽƌŬ�sŽůƵŵĞ�ĂŶĚ��ŝǀĞƌƐŝƚǇ DĞĂŶ ^� >Žǁ 'ƌŽƵƉϭ ,ŝŐŚ�'ƌŽƵƉϮ �ŝĨĨĞƌĞŶĐĞϯ

EĞƚǁŽƌŬ�sŽůƵŵĞ
Ͳ &ĂĐĞďŽŽŬ ;ŶсϲϰϬͿ
Ͳ /ŶƐƚĂŐƌĂŵ ;ŶсϲϰϰͿ
Ͳ dǁŝƚƚĞƌ ;ŶсϲϮϰͿ

ϱϳϱ͘ϭϳ
ϲϯϬ͘ϬϬ
ϰϭϴ͘ϲϴ

ϭϯϲϴ͘ϰϭ
ϲϮϱ͘ϲϱ
Ϯϱϯϯ͘ϳϴ

ϱϯ͘ϱϲ
ϱϮ͘ϲϰ
ϱϯ͘ϴϳ

ϲϰ͘ϯϵ
ϲϱ͘Ϭϳ
ϲϴ͘ϭϮ

ϭϬ͘ϴϯΎΎ
ϭϮ͘ϰϯΎΎ
ϭϰ͘ϮϱΎΎ

dŽƚĂů��ƐƚŝŵĂƚĞĚ�EĞƚǁŽƌŬ�;d�EͿ�
;ŶсϲϭϭͿ

ϭϰϳϵ͘ϰϱ ϭϯϰϭ͘Ϭϯ ϱϬ͘ϯϯ ϲϱ͘ϯϳ ϭϱ͘ϬϰΎΎΎ

EĞƚǁŽƌŬ��ŝǀĞƌƐŝƚǇ ;ŶсϲϱϴͿ E�ƉƌĞƐĞŶƚ WƌŽƉŽƌƚŝŽŶ�
ƉƌĞƐĞŶƚ

ZĞŐƌĞƚ�ŝĨ�
ĂďƐĞŶƚ

ZĞŐƌĞƚ�ŝĨ�
ƉƌĞƐĞŶƚ

Ͳ WĂƌƚŶĞƌͬ^ƉŽƵƐĞ
Ͳ &ƌŝĞŶĚ
Ͳ �ĐƋƵĂŝŶƚĂŶĐĞ
Ͳ &ĂŵŝůǇ
Ͳ �ůĂƐƐŵĂƚĞ
Ͳ dĞĂĐŚĞƌͬWƌŽĨĞƐƐŽƌ
Ͳ �ŽͲtŽƌŬĞƌ
Ͳ �ŽƐƐͬ�ŵƉůŽǇĞƌ
Ͳ WŽƚĞŶƚŝĂů��ŵƉůŽǇĞƌ
Ͳ hŶŬŶŽǁŶͬ^ƚƌĂŶŐĞƌƐ
Ͳ KƚŚĞƌ

ϱϲϬ
ϲϰϵ
ϱϵϳ
ϲϯϯ
ϲϮϵ
ϰϰϳ
ϱϭϮ
Ϯϵϳ
ϭϲϭ
ϮϬϮ
ϯ

ϴϱ͘ϭϬ
ϵϴ͘ϲϯ
ϵϬ͘ϳϮ
ϵϲ͘ϮϬ
ϵϱ͘ϱϵ
ϲϳ͘ϵϯ
ϳϳ͘ϴϭ
ϰϱ͘ϭϯ
Ϯϰ͘ϰϳ
ϯϬ͘ϲϵ
Ϭ͘ϰϱ

ϱϮ͘Ϭϰ�;ϱϭͿ
ϱϱ͘ϱϲ�;ϱͿ
ϰϱ͘ϵϬ�;ϮϴͿ
ϰϴ͘ϬϬ�;ϭϮͿ
ϰϰ͘ϴϯ�;ϭϯͿ
ϰϳ͘ϯϵ�;ϭϬϬͿ
ϰϲ͘ϱϴ�;ϲϴͿ
ϱϱ͘ϵϲ�;ϮϬϮͿ
ϱϲ͘ϵϰ�;ϮϴϯͿ
ϱϯ͘ϳϯ�;ϮϰϱͿ
ϱϲ͘ϰϵ�;ϯϳϬͿ

ϱϳ͘ϯϮ�;ϯϮϭͿ
ϱϲ͘ϱϱ�;ϯϲϳͿ
ϱϳ͘ϲϮ�;ϯϰϰͿ
ϱϲ͘ϴϳ�;ϯϲϬͿ
ϱϳ͘Ϭϳ�;ϯϱϵͿ
ϲϬ͘ϴϱ�;ϮϳϮͿ
ϱϵ͘ϯϴ�;ϯϬϰͿ
ϱϳ͘Ϯϰ�;ϭϳϬͿ
ϱϱ͘Ϯϴ�;ϴϵͿ
ϲϮ͘ϴϳ�;ϭϮϳͿ
ϲϲ͘ϲϳ�;ϮͿ

ϱ͘Ϯϴ
Ϭ͘ϵϵ

ϭϭ͘ϳϮ
ϴ͘ϴϳ

ϭϮ͘Ϯϰ
ϭϯ͘ϰϲΎΎ
ϭϮ͘ϴϬΎΎ
ϭ͘Ϯϴ
ϭ͘ϲϲ
ϵ͘ϭϰΎ

ϭϬ͘ϭϴ
DĞĂŶ ^� ZĞŐƌĞƚ�>Žǁϭ ZĞŐƌĞƚ�,ŝŐŚϮ

�ŝǀĞƌƐŝƚǇ�ŽĨ�EĞƚǁŽƌŬ�;�KEͿ
Ͳ �ŐŐƌĞŐĂƚĞ�ŽĨ�ZĞůĂƚŝŽŶƐŚŝƉƐ�
ƉƌĞƐĞŶƚ�ŝŶ�ŶĞƚǁŽƌŬ

ϳ͘ϭϯ ϭ͘ϴϮ ϯϵ͘ϲϮ�;ϰϮͿ ϱϵ͘ϳϴ�;ϯϯϬͿ ϮϬ͘ϭϲΎΎΎ

EĞƚǁŽƌŬ��ǁĂƌĞŶĞƐƐ
Ͳ ZĞŵŽǀĞ�ŝŶĂĐƚŝǀĞ�ƚŝĞƐ�

;ŶсϲϱϲͿ

EŽ
ϮϬ͘ϱϴ�;ϭϯϱͿ

zĞƐ
ϳϵ͘ϰϮ�;ϱϮϭͿ ϰϱ͘ϭϵ�;ϲϭͿ ϱϵ͘ϱϬ�;ϯϭϬͿ ϭϰ͘ϯϭΎΎ

ϭWƌŽƉŽƌƚŝŽŶ�Ăƚ�Žƌ�ďĞůŽǁ�ŵĞĂŶ�ŽĨ�ǀĂƌŝĂďůĞ�ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ͘
ϮWƌŽƉŽƌƚŝŽŶ�ĂďŽǀĞ ŵĞĂŶ�ŽĨ�ǀĂƌŝĂďůĞ�ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ͘
ϯ �ďƐŽůƵƚĞ�ǀĂůƵĞ�ŽĨ�ĚŝĨĨĞƌĞŶĐĞ�ŽĨ�ƌĞƉŽƌƚĞĚ�ƌĞŐƌĞƚ�ďĞƚǁĞĞŶ�ůŽǁͬŚŝŐŚ�ŐƌŽƵƉƐ�ĨŽƌ�ĞĂĐŚ�ǀĂƌŝĂďůĞ͘
ΎƉф͘Ϭϱ͕�ΎΎƉф͘Ϭϭ͕�ΎΎΎƉф͘ϬϬϭ



Ϯϱ

7DEOH�5���5HSRUWHG�5HJUHW�E\�+LJK�DQG�/RZ�)UHTXHQF\�8VH�DQG�%HKDYLRU�*URXSV�

^ŽĐŝĂů�DĞĚŝĂ�hƐĞ DĞĚŝĂŶ DŽĚĞ >Žǁ 'ƌŽƵƉϭ ,ŝŐŚ 'ƌŽƵƉϮ й��ŝĨĨĞƌĞŶĐĞ
WůĂƚĨŽƌŵ
Ͳ &ĂĐĞďŽŽŬ�;ŶсϲϱϲͿ
Ͳ /ŶƐƚĂŐƌĂŵ�;ŶсϲϱϰͿ
Ͳ dǁŝƚƚĞƌ�;ŶсϲϱϳͿ

ϰͲϲ�ƉĞƌ�ǁĞĞŬ
�ĂŝůǇ

ϰͲϲ�ƉĞƌ�ǁĞĞŬ

�ĂŝůǇ
�ĂŝůǇ
�ĂŝůǇ

ϱϭ͘ϯϲ ;ϮϯϵͿ
ϱϬ͘ϴϬ�;ϮϳϲͿ
ϰϵ͘ϰϰ ;ϮϯϴͿ

ϱϵ͘ϵϬ ;ϭϯϮͿ
ϱϴ͘ϳϮ�;ϵϱͿ
ϲϭ͘ϱϬ ;ϭϯϮͿ

ϴ͘ϱϰΎ
ϳ͘ϵϮ

ϭϮ͘ϬϲΎΎ
'ĞŶĞƌĂů�hƐĞ�&ƌĞƋƵĞŶĐǇ
Ͳ WŽƐƚ�ŝŶĨŽƌŵĂƚŝŽŶ
Ͳ WŽƐƚ�WŚŽƚŽƐ

�ĂŝůǇ
�ĂŝůǇ

�ĂŝůǇ
�ĂŝůǇ

ϳϮ͘Ϭϲ�;ϰϵͿ
ϲϵ͘ϲϯ�;ϭϰϵͿ

ϱϵ͘ϲϯ�;ϮϮϲͿ
ϱϱ͘ϲϳ�;ϭϲϮͿ

ϭϮ͘ϰϮ
ϭϯ͘ϵϱΎΎ

^ƉĞĐŝĨŝĐ hƐĞ�&ƌĞƋƵĞŶĐǇ
Ͳ �ŽŵŵƵŶŝĐĂƚĞ�ǁͬ�ĨƌŝĞŶĚƐ�;ŶсϲϱϳͿ
Ͳ �ŽŵŵƵŶŝĐĂƚĞ�ǁͬ�ĨĂŵŝůǇ�;ŶсϲϱϱͿ
Ͳ tŽƌŬ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�;ŶсϲϱϳͿ
Ͳ >ŝŬĞ�ŽƚŚĞƌƐ�ƉŽƐƚƐ�;ŶсϲϱϳͿ
Ͳ ^ŚĂƌĞ�ůŝĨĞ�ĞǀĞŶƚƐ�;ŶсϲϱϳͿ
Ͳ ^ŚĂƌĞ�ƌĞĐĞŶƚ�ĂĐƚŝǀŝƚǇ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ƉĂƐƚ�ĂĐƚŝǀŝƚǇ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ƉŚŽƚŽƐ�ŽĨ�ƐĞůĨ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ĨĂŵŝůǇ�ƉŚŽƚŽƐ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ƉŚŽƚŽƐ�ŽĨ�ĨƌŝĞŶĚƐ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ŵŽŽĚ�Žƌ�ĨĞĞůŝŶŐƐ�;ŶсϲϱϲͿ
Ͳ ^ŚĂƌĞ�ŽƉŝŶŝŽŶƐ�;ŶсϲϱϴͿ
Ͳ ^ŚĂƌĞ�ƉŽůŝƚŝĐĂů�ŽƉŝŶŝŽŶƐ�;ŶсϲϱϳͿ
Ͳ ^ĞĞŬ�ĞŵƉůŽǇŵĞŶƚ�;ŶсϲϱϳͿ
Ͳ sĞŶƚ�ĨƌƵƐƚƌĂƚŝŽŶ�;ŶсϲϱϱͿ

��>Žƚ
DŽĚĞƌĂƚĞ
EŽŶĞ
��>Žƚ

DŽĚĞƌĂƚĞ
��>ŝƚƚůĞ

DŽĚĞƌĂƚĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
EŽŶĞ
��>ŝƚƚůĞ
EŽŶĞ
��>ŝƚƚůĞ
EŽŶĞ

��>Žƚ
��>ŝƚƚůĞ
EŽŶĞ

'ƌĞĂƚ��ĞĂů
��>ŝƚƚůĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
��>ŝƚƚůĞ
EŽŶĞ
EŽŶĞ
EŽŶĞ
EŽŶĞ
EŽŶĞ

ϱϮ͘Ϯϴ ;ϭϰϵͿϯ

ϱϮ͘ϳϴ ;ϮϮϴͿ
ϱϱ͘ϵϱ�;ϮϵϲͿ
ϰϳ͘Ϭϯ ;ϭϬϯͿϯ

ϱϭ͘ϵϯ ;ϮϭϱͿ
ϱϮ͘Ϯϴ�;ϮϮϵͿ
ϱϭ͘ϱϳ�;ϭϲϰͿϰ

ϰϵ͘ϯϮ�;ϭϴϭͿ
ϱϭ͘ϰϵ�;ϭϵϬͿ
ϰϴ͘ϱϳ�;ϭϯϲͿ
ϰϱ͘ϯϴ�;ϭϱϳͿ
ϰϵ͘ϴϵ�;ϮϭϴͿ
ϱϯ͘ϰϱ�;ϮϳϵͿ
ϱϲ͘ϭϲ�;ϮϳϴͿ
ϰϱ͘ϴϴ ;ϭϲϳͿ

ϱϵ͘ϵϱ ;ϮϮϯͿϯ

ϲϯ͘ϲϴ ;ϭϰϮͿ
ϱϴ͘ϱϵ�;ϳϱͿ
ϲϭ͘ϭϵ ;ϮϲϴͿϯ

ϲϰ͘ϮϬ ;ϭϱϲͿ
ϲϱ͘ϬϬ�;ϭϰϯͿ
ϲϭ͘ϭϴ�;ϮϬϴͿϰ

ϲϱ͘ϲϰ�;ϭϵϭͿ
ϲϮ͘ϵϴ�;ϭϴϮͿ
ϲϮ͘ϰϯ�;ϮϯϲͿ
ϲϴ͘ϳϭ�;ϮϭϯͿ
ϲϵ͘ϲϴ�;ϭϱϰͿ
ϲϴ͘ϴϵ�;ϵϯͿ
ϱϳ͘ϰϭ�;ϵϯͿ
ϲϵ͘ϳϲ ;ϮϬϯͿ

ϳ͘ϲϳΎ
ϭϬ͘ϴϵΎΎ
Ϯ͘ϲϰ

ϭϰ͘ϭϱΎΎΎ
ϭϮ͘ϮϲΎΎ
ϭϮ͘ϳϮΎΎ
ϵ͘ϲϭΎ

ϭϲ͘ϯϮΎΎΎ
ϭϭ͘ϰϵΎΎ
ϭϯ͘ϴϲΎΎΎ
Ϯϯ͘ϯϯΎΎΎ
ϭϵ͘ϳϵΎΎΎ
ϭϴ͘ϵϰΎΎΎ
ϭ͘Ϯϱ

Ϯϯ͘ϴϴΎΎΎ
ϭWƌŽƉŽƌƚŝŽŶ�;ĐŽƵŶƚͿ�Ăƚ�Žƌ�ďĞůŽǁ�ŵĞĚŝĂŶͬŵĞĂŶ�ŽĨ�ǀĂƌŝĂďůĞ�ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ�ĂŶĚ͘
ϮWƌŽƉŽƌƚŝŽŶ ;ĐŽƵŶƚͿ ĂďŽǀĞ ŵĞĚŝĂŶͬŵĞĂŶ�ŽĨ�ǀĂƌŝĂďůĞ�ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ ĂŶĚ͘
ϯ>Žǁ�ĐĂƚĞŐŽƌǇ�Ăƚ�ŵŽĚĞƌĂƚĞ�Žƌ�ůŽǁĞƌ�ĨƌĞƋƵĞŶĐǇ͕�ŚŝŐŚ�ĐĂƚĞŐŽƌǇ�Ăƚ�Ă�ůŽƚ�Žƌ�ŐƌĞĂƚĞƌ�ĨƌĞƋƵĞŶĐǇ͘
ϰ>Žǁ�ĐĂƚĞŐŽƌǇ�ďĞůŽǁ�ŵĞĚŝĂŶ�ƌĞƐƉŽŶƐĞ͕�ŚŝŐŚ�ĐĂƚĞŐŽƌǇ�Ăƚ�Žƌ�ĂďŽǀĞ�ŵĞĚŝĂŶ�ƌĞƐƉŽŶƐĞ͘
ΎƉф͘Ϭϱ͕�ΎΎƉф͘Ϭϭ͕�ΎΎΎƉф͘ϬϬϭ



Ϯϲ

7DEOH�5���5HSRUWHG�5HJUHW�E\�+LJK�DQG�/RZ�)UHTXHQF\�616�8VH�*URXSV�LQ�6LWXDWLRQV�

�ŽŶĐƵƌƌĞŶƚ�^ŝƚƵĂƚŝŽŶƐ DĞĚŝĂŶ DŽĚĞ ZĞŐƌĞƚ�
>Žǁϭ

ZĞŐƌĞƚ�
,ŝŐŚϮ

й��ŝĨĨĞƌĞŶĐĞ

hƐĞ�&ƌĞƋƵĞŶĐǇ ŝŶ�^ŝƚƵĂƚŝŽŶ
Ͳ �ůŽŶĞ ;ŶсϲϱϱͿ
Ͳ tŝƚŚ ĨĂŵŝůǇ�;ŶсϲϱϲͿ
Ͳ tŝƚŚ�&ƌŝĞŶĚƐ ;ŶсϲϱϱͿ
Ͳ �ƚ�ǁŽƌŬ ;ŶсϲϱϯͿ
Ͳ �ƚ�ŚŽŵĞ ;ŶсϲϱϲͿ
Ͳ KŶ�ǀĂĐĂƚŝŽŶ ;ŶсϲϱϲͿ
Ͳ KŶ�Ă�ĚĂƚĞ ;ŶсϲϱϰͿ
Ͳ �ƚ�Ă�ŐĂƚŚĞƌŝŶŐ ;ŶсϲϱϲͿ
Ͳ tŚŝůĞ�ĚƌŝŶŬŝŶŐ�ĂůĐŽŚŽů ;ŶсϲϱϲͿ
Ͳ tŚŝůĞ�ƵƐŝŶŐ�ĚƌƵŐƐ ;ŶсϲϱϬͿ
Ͳ �ĨƚĞƌ�ĂƌŐƵŝŶŐ�ǁͬ�ŽƚŚĞƌƐ ;ŶсϲϱϰͿ
Ͳ �ĨƚĞƌ�ŐĞƚƚŝŶŐ�ŐŽŽĚ�ŶĞǁƐ ;ŶсϲϱϱͿ
Ͳ �ĨƚĞƌ�ŐĞƚƚŝŶŐ�ďĂĚ�ŶĞǁƐ ;ŶсϲϱϱͿ

DŽƐƚ�ŽĨ�ƚŝŵĞ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
DŽƐƚ�ŽĨ�ƚŝŵĞ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ

EĞǀĞƌ
EĞǀĞƌ

,ĂůĨ�ƚŚĞ�ƚŝŵĞ
^ŽŵĞƚŝŵĞƐ

DŽƐƚ�ŽĨ�ƚŝŵĞ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
DŽƐƚ�ŽĨ�ƚŝŵĞ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ

EĞǀĞƌ
EĞǀĞƌ
EĞǀĞƌ

^ŽŵĞƚŝŵĞƐ
^ŽŵĞƚŝŵĞƐ

ϰϯ͘ϯϬ ;ϰϮͿ
ϱϮ͘Ϭϲ ;ϮϰϬͿ
ϱϭ͘ϯϲ ;ϮϮϰͿ
ϱϰ͘ϯϵ ;ϮϵϭͿ
ϰϭ͘ϯϴ ;ϰϴͿ
ϱϬ͘ϭϯ ;ϭϵϯͿ
ϱϱ͘ϱϮ ;ϯϯϳͿ
ϱϯ͘ϯϲ ;ϮϳϬͿ
ϱϬ͘ϴϮ ;ϮϭϴͿ
ϱϭ͘ϴϮ ;ϮϰϮͿ
ϰϴ͘ϬϮ ;ϭϱϴͿ
ϱϬ͘ϵϯ ;ϭϲϰͿ
ϱϯ͘ϴϭ�;ϮϲϭͿ

ϱϴ͘ϵϲ ;ϯϮϵͿ
ϲϳ͘ϭϴ ;ϭϯϭͿ
ϲϲ͘ϲϳ ;ϭϰϲͿ
ϲϲ͘ϵϱ ;ϳϵͿ
ϱϵ͘ϴϭ ;ϯϮϯͿ
ϲϱ͘ϵϯ ;ϭϳϴͿ
ϲϴ͘Ϭϵ ;ϯϮͿ
ϲϳ͘ϯϯ ;ϭϬϭͿ
ϲϳ͘ϰϬ ;ϭϱϯͿ
ϲϵ͘ϰϬ ;ϭϮϳͿ
ϲϱ͘Ϯϯ ;ϮϭϮͿ
ϲϭ͘ϴϲ ;ϮϬϲͿ
ϲϰ͘ϳϭ ;ϭϭϬͿ

ϭϱ͘ϲϲΎΎ
ϭϱ͘ϭϭΎΎΎ
ϭϱ͘ϮϵΎΎΎ
ϭϮ͘ϱϱΎ
ϭϴ͘ϰϯΎΎΎ
ϭϱ͘ϳϵΎΎΎ
ϭϮ͘ϱϲ
ϭϯ͘ϵϳΎΎ
ϭϲ͘ϱϴΎΎΎ
ϭϳ͘ϱϳΎΎΎ
ϭϳ͘ϮϭΎΎΎ
ϭϬ͘ϵϯΎΎ
ϭϬ͘ϴϵΎ

ϭWƌŽƉŽƌƚŝŽŶ�;ĐŽƵŶƚͿ�ƵƐĞ�ŝŶ�ƐŝƚƵĂƚŝŽŶ�Ăƚ�ůĞƐƐ�ƚŚĂŶ�ŚĂůĨ�ŽĨ�ƚŚĞ�ƚŝŵĞ�ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ͘
ϮWƌŽƉŽƌƚŝŽŶ ;ĐŽƵŶƚͿ ƵƐĞ�ŝŶ�ƐŝƚƵĂƚŝŽŶ�Ăƚ�ůĞĂƐƚ ŚĂůĨ�ŽĨ�ƚŚĞ�ƚŝŵĞ ƌĞƉŽƌƚŝŶŐ�ƌĞŐƌĞƚ͘
ΎƉф͘Ϭϱ͕�ΎΎƉф͘Ϭϭ͕�ΎΎΎƉф͘ϬϬϭ

7DEOH�5���/RJLVWLF�5HJUHVVLRQ�0RGHOV�IRU�6HOI�9LRODWLRQ�RI�3ULYDF\

DŽĚĞů
sĂƌŝĂďůĞϭ

EĞƚǁŽƌŬ�
�ŽŵƉůĞǆŝƚǇ

hƐĞ�DŽĚĞů �ĞŚĂǀŝŽƌ�
DŽĚĞů

^ŝƚƵĂƚŝŽŶĂů�
DŽĚĞů

�ŽŵďŝŶĞĚ�DŽĚĞů

^ĞǆсDĂůĞ Ϭ͘ϳϯ�;Ϭ͘ϭϰͿ Ϭ͘ϲϴ�;Ϭ͘ϭϮͿΎ Ϭ͘ϳϭ�;Ϭ͘ϭϯͿ Ϭ͘ϲϲ�;Ϭ͘ϭϮͿΎ Ϭ͘ϴϴ�;Ϭ͘ϭϴͿ
WƌŝǀĂĐǇ Ϭ͘ϳϲ�;Ϭ͘ϭϯͿ Ϭ͘ϳϵ�;Ϭ͘ϭϯͿ Ϭ͘ϴϳ�;Ϭ͘ϭϰͿ Ϭ͘ϵϲ�;Ϭ͘ϭϲͿ Ϭ͘ϵϬ�;Ϭ͘ϭϲͿ
d�E ϭ͘ϲϰ�;Ϭ͘ϮϴͿΎΎ ϭ͘Ϯϴ�;Ϭ͘ϮϲͿ
�KE ϭ͘ϳϳ�;Ϭ͘ϰϮͿΎ ϭ͘ϲϱ�;Ϭ͘ϰϭͿΎ
&ĂĐĞďŽŽŬ�ƵƐĞ ϭ͘Ϯϯ�;Ϭ͘ϮϭͿ ϭ͘ϭϮ�;Ϭ͘ϮϮͿ
dǁŝƚƚĞƌ�ƵƐĞ ϭ͘ϰϳ�;Ϭ͘ϮϱͿΎ Ϭ͘ϵϰ�;Ϭ͘ϭϵͿ
/ŶƐƚĂŐƌĂŵ�ƵƐĞ ϭ͘ϭϮ�;Ϭ͘ϮϭͿ ϭ͘ϭϮ�;Ϭ͘ϮϰͿ
^ŚĂƌĞ�ƐĞůĨͲƉŚŽƚŽƐ ϭ͘ϱϬ�;Ϭ͘ϮϳͿΎ ϭ͘ϯϭ�;Ϭ͘ϮϲͿ
^ŚĂƌĞ�ŵŽŽĚͬĨĞĞůŝŶŐƐ ϭ͘ϯϲ�;Ϭ͘ϮϴͿ ϭ͘Ϯϳ�;Ϭ͘ϮϴͿ
^ŚĂƌĞ�ŽƉŝŶŝŽŶƐ ϭ͘ϯϮ�;Ϭ͘ϮϴͿ ϭ͘ϭϱ�;Ϭ͘ϮϲͿ
^ŚĂƌĞ�ƉŽůŝƚŝĐĂů�ǀŝĞǁƐ ϭ͘ϰϲ�;Ϭ͘ϮϴͿΎ ϭ͘ϯϴ�;Ϭ͘ϮϴͿ
sĞŶƚ�&ƌƵƐƚƌĂƚŝŽŶ ϭ͘ϳϮ�;Ϭ͘ϯϲͿΎΎ ϭ͘ϲϳ�;Ϭ͘ϯϴͿΎ
�ƌŝŶŬŝŶŐ�ĂůĐŽŚŽů ϭ͘ϰϴ�;Ϭ͘ϮϳͿΎ ϭ͘ϮϬ�;Ϭ͘ϮϱͿ
hƐŝŶŐ��ƌƵŐƐ ϭ͘ϲϲ�;Ϭ͘ϯϰͿΎ ϭ͘ϭϯ�;Ϭ͘ϮϲͿ
�ĨƚĞƌ�ĂƌŐƵŝŶŐ ϭ͘ϲϯ�;Ϭ͘ϮϵͿΎΎ ϭ͘ϯϳ�;Ϭ͘ϮϳͿ
�ŽŶƐƚĂŶƚ Ϭ͘ϴϰ�;Ϭ͘ϮϭͿ ϭ͘Ϭϴ�;Ϭ͘ϮϯͿ Ϭ͘ϳϭ�;Ϭ͘ϭϯͿ Ϭ͘ϵϮ�;Ϭ͘ϭϲͿ Ϭ͘ϯϯ�;Ϭ͘ϭϭͿΎΎΎ
WƐĞƵĚŽ�ZϮ Ϭ͘ϬϯϮ Ϭ͘ϬϮϮ Ϭ͘Ϭϳϲ Ϭ͘Ϭϰϲ Ϭ͘Ϭϵϭ
Eс ϲϬϵ ϲϱϮ ϲϰϵ ϲϰϱ ϱϵϱ

ϭsĂƌŝĂďůĞƐ�ĐŽĚĞĚ�ĂƐ�,ŝŐŚсϭ�ƵŶůĞƐƐ�ŶŽƚĞĚ͘
KĚĚƐ�ZĂƚŝŽƐ�;ZŽďƵƐƚ�^ƚĂŶĚĂƌĚ��ƌƌŽƌƐͿ
ΎƉф͘Ϭϱ͕�ΎΎƉф͘Ϭϭ͕�ΎΎΎƉф͘ϬϬϭ



Ϯϳ

$SSHQGL[�%��6XUYH\

6HOI�YLRODWLRQV�RI�SULYDF\

:HOFRPH�WR�WKH�UHVHDUFK�VWXG\��

:H�DUH�LQWHUHVWHG�LQ�XQGHUVWDQGLQJ�VRFLDO�PHGLD�XVH�DQG�SULYDF\�FRQFHUQV� <RX�ZLOO�EH�
SUHVHQWHG�ZLWK�LQIRUPDWLRQ�UHOHYDQW�WR�VRFLDO�PHGLD�XVH�DQG�DVNHG�WR�DQVZHU�VRPH�TXHVWLRQV�
DERXW�LW��3OHDVH�EH�DVVXUHG�WKDW�\RXU�UHVSRQVHV�ZLOO�EH�NHSW�FRPSOHWHO\�FRQILGHQWLDO��:98�,5%�
DSSURYDO�LV�RQ�ILOH�DQG�DFFHVVLEOH�WKURXJK�WKH�:98�2IILFH�RI�5HVHDUFK�,QWHJULW\�	�
&RPSOLDQFH�

7KH�VWXG\�VKRXOG�WDNH�\RX�DURXQG����PLQXWHV�WR�FRPSOHWH��<RXU�SDUWLFLSDWLRQ�LQ�WKLV�UHVHDUFK�LV�
YROXQWDU\��<RX�KDYH�WKH�ULJKW�WR�ZLWKGUDZ�DW�DQ\�SRLQW�GXULQJ�WKH�VWXG\��IRU�DQ\�UHDVRQ��DQG�
ZLWKRXW�DQ\�SUHMXGLFH��,I�\RX�ZRXOG�OLNH�WR�FRQWDFW�WKH�3ULQFLSDO�,QYHVWLJDWRU�LQ�WKH�VWXG\�WR�
GLVFXVV�WKLV�UHVHDUFK��SOHDVH�H�PDLO�0DWWKHZ�+DUWZHOO�YLD�03+����#PL[�ZYX�HGX�

%\�FOLFNLQJ�WKH�EXWWRQ�EHORZ��\RX�DFNQRZOHGJH�WKDW�\RXU�SDUWLFLSDWLRQ�LQ�WKH�VWXG\�LV�YROXQWDU\��
\RX�DUH����\HDUV�RI�DJH��DQG�WKDW�\RX�DUH�DZDUH�WKDW�\RX�PD\�FKRRVH�WR�WHUPLQDWH�\RXU�
SDUWLFLSDWLRQ�LQ�WKH�VWXG\�DW�DQ\�WLPH�DQG�IRU�DQ\�UHDVRQ�

3OHDVH�QRWH�WKDW�WKLV�VXUYH\�ZLOO�EH�EHVW�GLVSOD\HG�RQ�D�ODSWRS�RU�GHVNWRS�FRPSXWHU� 6RPH�
IHDWXUHV�PD\�EH�OHVV�FRPSDWLEOH�IRU�XVH�RQ�D�PRELOH�GHYLFH�

R ,�DJUHH��EHJLQ�WKH�VWXG\�����

R ,�GR�QRW�DJUHH��,�GR�QRW�ZLVK�WR�SDUWLFLSDWH�����

Yϭ�tŚĂƚ�ŝƐ�ǇŽƵƌ�ĐƵƌƌĞŶƚ�ĂŐĞ͍

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ



Ϯϴ

YϮ�tŚĂƚ�ŝƐ�ǇŽƵƌ�ďŝŽůŽŐŝĐĂů�ƐĞǆ͍

RDĂůĞ�;ϭͿ�

R &ĞŵĂůĞ�;ϮͿ�

Yϯ��ŚŽŽƐĞ�ŽŶĞ�Žƌ�ŵŽƌĞ�ƌĂĐĞƐ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƐŝĚĞƌ�ǇŽƵƌƐĞůĨ�ƚŽ�ďĞ͗

RtŚŝƚĞ�;ϭͿ�

R �ůĂĐŬ�Žƌ��ĨƌŝĐĂŶ��ŵĞƌŝĐĂŶ�;ϮͿ�

R ,ŝƐƉĂŶŝĐͬ>ĂƚŝŶŽ�;ϳͿ�

R �ƐŝĂŶ�;ϰͿ�

R �ŵĞƌŝĐĂŶ�/ŶĚŝĂŶ�Žƌ��ůĂƐŬĂ�EĂƚŝǀĞ�;ϯͿ�

R EĂƚŝǀĞ�,ĂǁĂŝŝĂŶ�Žƌ�WĂĐŝĨŝĐ�/ƐůĂŶĚĞƌ�;ϱͿ�

R KƚŚĞƌ�;ƐƉĞĐŝĨǇͿ�;ϲͿ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ



Ϯϵ

Yϰ�tŚĂƚ�ŝƐ�ǇŽƵƌ�ĐƵƌƌĞŶƚ�ƐƚƵĚĞŶƚ�ƐƚĂƚƵƐ͍

R &Ƶůů�dŝŵĞ�;ϭͿ�

R WĂƌƚ�dŝŵĞ�;ϮͿ�

Yϱ�tŚĂƚ�ŝƐ�ǇŽƵƌ�ĐƵƌƌĞŶƚ�ǇĞĂƌ�ŝŶ�ĐŽůůĞŐĞ͍

R &ƌĞƐŚŵĂŶ�;ϭͿ�

R ^ŽƉŚŽŵŽƌĞ�;ϮͿ�

R :ƵŶŝŽƌ�;ϯͿ�

R ^ĞŶŝŽƌ�;ϰͿ�

R KƚŚĞƌ�;WůĞĂƐĞ�ĞǆƉůĂŝŶͿ�;ϱͿ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

Yϲ��ƌĞ�ǇŽƵ�ŝŶǀŽůǀĞĚ�ŝŶ�ĂŶǇ�ƐƚƵĚĞŶƚ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ŽŶ�ĐĂŵƉƵƐ͍��ŚĞĐŬ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘

�&ƌĂƚĞƌŶŝƚǇͬ^ŽƌŽƌŝƚǇ�;ϭͿ�

��ŽůůĞŐŝĂƚĞ�^ƉŽƌƚƐ�;ϮͿ�

� /ŶƚƌĂŵƵƌĂů�^ƉŽƌƚƐ�;ϯͿ�

�^ƚƵĚĞŶƚ�'ŽǀĞƌŶŵĞŶƚ�;ϰͿ�

�^ƚƵĚĞŶƚ��ůƵďƐ�Žƌ�'ƌŽƵƉƐ�;ϱͿ�

�KƚŚĞƌ�;WůĞĂƐĞ�^ƉĞĐŝĨǇͿ�;ϲͿ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ



ϯϬ

Yϳ�WůĞĂƐĞ�ŝŶĚŝĐĂƚĞ�ƚŽ�ǁŚĂƚ�ĞǆƚĞŶƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĂƚĞŵĞŶƚƐ�ĂďŽƵƚ�ƐŚĂƌŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĚĞƐĐƌŝďĞ�ǇŽƵ͘

�ŽĞƐ�ŶŽƚ�
ĚĞƐĐƌŝďĞ�ŵĞ�

;ϭͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ƐůŝŐŚƚůǇ�ǁĞůů�

;ϮͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ŵŽĚĞƌĂƚĞůǇ�
ǁĞůů�;ϯͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ǀĞƌǇ�ǁĞůů�;ϰͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ĞǆƚƌĞŵĞůǇ�ǁĞůů�

;ϱͿ

/�ƉƌĞĨĞƌ�ƚŚĂƚ�
ƉĞŽƉůĞ�ŬŶŽǁ�
ŽŶůǇ�Ă�ůŝƚƚůĞ�ďŝƚ�
ĂďŽƵƚ�ŵĞ͘�;ϭͿ�

R R R R R
/�ƐŽŵĞƚŝŵĞƐ�
ĨŝŶĚ�ŵǇƐĞůĨ�
ƚĞůůŝŶŐ�ĐĂƐƵĂů�
ĂĐƋƵĂŝŶƚĂŶĐĞƐ�
ƚŚŝŶŐƐ�ĂďŽƵƚ�
ŵǇƐĞůĨ͘�;ϮͿ�

R R R R R

dŚĞƌĞ�ĂƌĞ�
ŵĂŶǇ�ƚŚŝŶŐƐ�
ĂďŽƵƚ�ŵǇƐĞůĨ�
ƚŚĂƚ�/�ǁŽƵůĚ�

ƌĂƚŚĞƌ�ŶŽƚ�ƚĂůŬ�
ĂďŽƵƚ�ǁŝƚŚ�
ƉĞŽƉůĞ͘�;ϯͿ�

R R R R R



ϯϭ

Yϴ�WůĞĂƐĞ�ŝŶĚŝĐĂƚĞ�ƚŽ�ǁŚĂƚ�ĞǆƚĞŶƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĂƚĞŵĞŶƚƐ�ĂďŽƵƚ�ƉƌŝǀĂĐǇ�ĂŶĚ�ƐĞĐƵƌŝƚǇ�ĚĞƐĐƌŝďĞ�ǇŽƵ͘

�ŽĞƐ�ŶŽƚ�
ĚĞƐĐƌŝďĞ�ŵĞ�

;ϭͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ƐůŝŐŚƚůǇ�ǁĞůů�

;ϮͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ŵŽĚĞƌĂƚĞůǇ�
ǁĞůů�;ϯͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ǀĞƌǇ�ǁĞůů�;ϰͿ

�ĞƐĐƌŝďĞƐ�ŵĞ�
ĞǆƚƌĞŵĞůǇ�ǁĞůů�

;ϱͿ

/Ŷ�ŐĞŶĞƌĂů͕�/�
Ăŵ�ĐŽŶĐĞƌŶĞĚ�

ĂďŽƵƚ�ŵǇ�
ƉƌŝǀĂĐǇ�ǁŚŝůĞ�
ƵƐŝŶŐ�ƚŚĞ�

ŝŶƚĞƌŶĞƚ͘�;ϭͿ

R R R R R

/�Ăŵ�
ĐŽŶĐĞƌŶĞĚ�
ĂďŽƵƚ�ŽŶůŝŶĞ�
ŝĚĞŶƚŝƚǇ�ƚŚĞĨƚ͘�

;ϮͿ�

R R R R R

/�Ăŵ�
ĐŽŶĐĞƌŶĞĚ�

ĂďŽƵƚ�ƉĞŽƉůĞ�
ŽŶůŝŶĞ�ŶŽƚ�
ďĞŝŶŐ�ǁŚŽ�

ƚŚĞǇ�ƐĂǇ�ƚŚĞǇ�
ĂƌĞ͘�;ϯͿ�

R R R R R

/�Ăŵ�
ĐŽŶĐĞƌŶĞĚ�

ĂďŽƵƚ�ƉĞŽƉůĞ�/�
ĚŽ�ŶŽƚ�ŬŶŽǁ�
ŽďƚĂŝŶŝŶŐ�
ƉĞƌƐŽŶĂů�

ŝŶĨŽƌŵĂƚŝŽŶ�
ĂďŽƵƚ�ŵǇ�
ŽŶůŝŶĞ�

ĂĐƚŝǀŝƚŝĞƐ͘�;ϰͿ�

R R R R R



ϯϮ

Yϵ�WůĞĂƐĞ�ŝŶĚŝĐĂƚĞ�ŚŽǁ�ŽĨƚĞŶ�ǇŽƵ�ƵƐĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƉůĂƚĨŽƌŵƐ͘

�ĂŝůǇ�;ϮϭͿ ϰͲϲ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϮϮͿ

ϮͲϯ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϮϯͿ

KŶĐĞ�Ă�ǁĞĞŬ�
;ϮϰͿ EĞǀĞƌ�;ϮϱͿ

&ĂĐĞďŽŽŬ�;ϭͿ� R R R R R
/ŶƐƚĂŐƌĂŵ�;ϮͿ� R R R R R
dǁŝƚƚĞƌ�;ϯͿ� R R R R R

YϭϬ�,Žǁ�ŽĨƚĞŶ�ĚŽ�ǇŽƵ�ƉŽƐƚ�&ĂĐĞďŽŽŬ ƐƚĂƚƵƐ�ƵƉĚĂƚĞƐ͕�dǁĞĞƚ͕�Žƌ�ƉŽƐƚ�ƚŽ�/ŶƐƚĂŐƌĂŵ͍

�ĂŝůǇ�;ϭͿ ϰͲϲ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϮͿ

ϮͲϯ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϯͿ

KŶĐĞ�Ă�ǁĞĞŬ�
;ϰͿ EĞǀĞƌ�;ϱͿ

;&ĂĐĞďŽŽŬ͕�
/ŶƐƚĂŐƌĂŵ͕�
ĂŶĚͬŽƌ�

dǁŝƚƚĞƌͿ�;ϭͿ�
R R R R R

Yϭϭ�,Žǁ�ŽĨƚĞŶ�ĚŽ�ǇŽƵ�ƉŽƐƚ�ŝŵĂŐĞƐ�ŽĨ�ǇŽƵƌƐĞůĨ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ͍

�ĂŝůǇ�;ϭͿ ϰͲϲ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϮͿ

ϮͲϯ�ƚŝŵĞƐ�Ă�
ǁĞĞŬ�;ϯͿ

KŶĐĞ�Ă�ǁĞĞŬ�
;ϰͿ EĞǀĞƌ�;ϱͿ

;&ĂĐĞďŽŽŬ͕�
/ŶƐƚĂŐƌĂŵ͕�
ĂŶĚͬŽƌ�

dǁŝƚƚĞƌͿ�;ϭͿ�
R R R R R

YϭϮ��ƉƉƌŽǆŝŵĂƚĞůǇ�ŚŽǁ�ƐŽŽŶ�ĂĨƚĞƌ�ĂŶ�ĞǀĞŶƚ�Žƌ�ĂĐƚŝǀŝƚǇ�ĚŽ�ǇŽƵ�ƐŚĂƌĞ�ƉŝĐƚƵƌĞƐ�ĨƌŽŵ�ƚŚĂƚ�ĞǀĞŶƚͬĂĐƚŝǀŝƚǇ�ŽŶ�
ƐŽĐŝĂů�ŵĞĚŝĂ͍�WůĞĂƐĞ�ŝŶĚŝĐĂƚĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŚŽƵƌƐ͕�ƵƐĞ�Ϭ�ĨŽƌ�ĚƵƌŝŶŐ�Žƌ�ŝŵŵĞĚŝĂƚĞůǇ�ĨŽůůŽǁŝŶŐ͘

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ



ϯϯ

Yϭϯ�WůĞĂƐĞ�ŝŶĚŝĐĂƚĞ�ƚŽ�ǁŚĂƚ�ĞǆƚĞŶƚ�ǇŽƵ�ƵƐĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞĂƐŽŶƐ͘



ϯϰ

EŽŶĞ�Ăƚ�Ăůů�;ϭͿ ��ůŝƚƚůĞ�;ϮͿ
��ŵŽĚĞƌĂƚĞ�
ĂŵŽƵŶƚ�;ϯͿ ��ůŽƚ�;ϰͿ

��ŐƌĞĂƚ�ĚĞĂů�
;ϱͿ

�ŽŵŵƵŶŝĐĂƚĞ�
ĚŝƌĞĐƚůǇ�ǁŝƚŚ�
ĨƌŝĞŶĚ;ƐͿ͗�;ϭͿ� R R R R R
�ŽŵŵƵŶŝĐĂƚĞ�
ĚŝƌĞĐƚůǇ�ǁŝƚŚ�
ĨĂŵŝůǇ͗�;ϮͿ� R R R R R

�ŽŵŵƵŶŝĐĂƚĞ�
ǁŝƚŚ�ĐŽͲǁŽƌŬĞƌƐ�
ĂďŽƵƚ�ǁŽƌŬ�

ƌĞůĂƚĞĚ�ŝƐƐƵĞƐ͗�
;ϯͿ�

R R R R R

>ŝŬĞ�ŽƚŚĞƌ ƉŽƐƚƐ͗�
;ϰͿ� R R R R R

^ŚĂƌĞ�ůŝĨĞ�ĞǀĞŶƚƐ�
;ďŝƌƚŚĚĂǇƐ͕�

ĂŶŶŝǀĞƌƐĂƌŝĞƐ͕�
ďŝƌƚŚƐͬĚĞĂƚŚƐͿ͗�

;ϱͿ�

R R R R R

^ŚĂƌĞ�ƌĞĐĞŶƚ�
ĂĐƚŝǀŝƚǇ�ǁŝƚŚŝŶ�ϭͲ

Ϯ�ŚŽƵƌƐ͗�;ϲͿ� R R R R R
^ŚĂƌĞ�ƉĂƐƚ�

ĂĐƚŝǀŝƚǇ�ŽůĚĞƌ�
ƚŚĂŶ�Ϯ�ŚŽƵƌƐ͗�;ϳͿ� R R R R R
^ŚĂƌĞ�ƐĞůĨŝĞƐ͗�;ϴͿ� R R R R R

^ŚĂƌĞ�
ƉŚŽƚŽŐƌĂƉŚƐ�ŽĨ�

ĨĂŵŝůǇ͗�;ϵͿ� R R R R R
^ŚĂƌĞ�

ƉŚŽƚŽŐƌĂƉŚƐ�ŽĨ�
ĨƌŝĞŶĚƐ͗�;ϭϬͿ� R R R R R

^ŚĂƌĞ�ĨĞĞůŝŶŐƐ Žƌ�
ŵŽŽĚ͗�;ϭϭͿ� R R R R R



ϯϱ

�ǆƉƌĞƐƐ�ŶŽŶͲ
ƉŽůŝƚŝĐĂů�
ƉĞƌƐŽŶĂů�

ŽƉŝŶŝŽŶƐ͗�;ϭϮͿ�
R R R R R

�ǆƉƌĞƐƐ�
ƉĞƌƐŽŶĂů�
ƉŽůŝƚŝĐĂů�

ŽƉŝŶŝŽŶƐ͗�;ϭϯͿ�
R R R R R

^ĞĞŬ�ŽƵƚ�ũŽď�
ŽƉƉŽƌƚƵŶŝƚŝĞƐ͗�

;ϭϰͿ� R R R R R
�ǆƉƌĞƐƐ�

ĨƌƵƐƚƌĂƚŝŽŶͬǀĞŶƚ͗�
;ϭϱͿ� R R R R R

Yϭϰ�&Žƌ�ĞĂĐŚ�ƉůĂƚĨŽƌŵ�ƉůĞĂƐĞ�ŐŝǀĞ�ĂŶ�ĂƉƉƌŽǆŝŵĂƚĞ�ǀĂůƵĞ�ĨŽƌ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�
&ƌŝĞŶĚƐͬ�ŽŶƚĂĐƚƐͬ&ŽůůŽǁĞƌƐ͗

EƵŵďĞƌ�ŽĨ�&ƌŝĞŶĚƐͬ�ŽŶƚĂĐƚƐͬ&ŽůůŽǁĞƌƐ͘�;ϭͿ

&ĂĐĞďŽŽŬ�;ϭͿ�

/ŶƐƚĂŐƌĂŵ�;ϮͿ�

dǁŝƚƚĞƌ�;ϯͿ�



ϯϲ

Yϭϱ�tŚŽ�ŚĂǀĞ�ǇŽƵ�ĂĐĐĞƉƚĞĚ�ĨƌŝĞŶĚ�ƌĞƋƵĞƐƚƐ�ĨƌŽŵ͍

�ŚĞĐŬ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�;ϭͿ

WĂƌƚŶĞƌͬ^ƉŽƵƐĞͬ^ŝŐŶŝĨŝĐĂŶƚ�KƚŚĞƌ�;ϭͿ �
&ƌŝĞŶĚƐ�;ϮͿ� �

�ĐƋƵĂŝŶƚĂŶĐĞƐ�;ŝ͘Ğ͘�&ƌŝĞŶĚ�ŽĨ�Ă�&ƌŝĞŶĚͿ�;ϯͿ� �
&ĂŵŝůǇ�DĞŵďĞƌ�;ϰͿ� �

�ůĂƐƐŵĂƚĞ�;�ƵƌƌĞŶƚ�Žƌ�&ŽƌŵĞƌͿ�;ϱͿ� �
dĞĂĐŚĞƌƐͬWƌŽĨĞƐƐŽƌƐ�;�ƵƌƌĞŶƚ�Žƌ�&ŽƌŵĞƌͿ�;ϲͿ� �
�ŽͲtŽƌŬĞƌƐͬ�ŽůůĞĂŐƵĞƐͬ�ůŝĞŶƚƐ�;�ƵƌƌĞŶƚ�Žƌ�

&ŽƌŵĞƌͿ�;ϳͿ� �
�ŽƐƐͬDĂŶĂŐĞƌ�;�ƵƌƌĞŶƚ�Žƌ�&ŽƌŵĞƌͿ�;ϴͿ� �

WŽƚĞŶƚŝĂů��ŵƉůŽǇĞƌƐͬZĞĐƌƵŝƚĞƌƐ�;�ƵƌƌĞŶƚ�Žƌ�
&ŽƌŵĞƌͿ�;ϵͿ� �

WĞŽƉůĞ�ǇŽƵ�ĚŽŶΖƚ�ŬŶŽǁ�;ϭϬͿ� �
KƚŚĞƌ�;WůĞĂƐĞ�ĞǆƉůĂŝŶͿ�;ϭϭͿ� �



ϯϳ

Yϭϲ�,Žǁ�ŽĨƚĞŶ�ĚŽ�ǇŽƵ�ƌĞŵŽǀĞ�ĨƌŝĞŶĚƐͬĨŽůůŽǁĞƌƐ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƐŝĚĞƌ�ŝŶĂĐƚŝǀĞ͍

EĞǀĞƌ�;ϭͿ ^ŽŵĞƚŝŵĞƐ�;ϮͿ �ďŽƵƚ�ŚĂůĨ�ƚŚĞ�
ƚŝŵĞ�;ϯͿ

DŽƐƚ�ŽĨ�ƚŚĞ�
ƚŝŵĞ�;ϰͿ �ůǁĂǇƐ�;ϱͿ

;&ĂĐĞďŽŽŬ͕�
/ŶƐƚĂŐƌĂŵ͕�
ĂŶĚͬŽƌ�

dǁŝƚƚĞƌͿ�;ϭͿ�
R R R R R

Yϭϳ�,Žǁ�ŽĨƚĞŶ�ĚŽ�ǇŽƵ�ƵƐĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐŝƚƵĂƚŝŽŶƐ�;&ĂĐĞďŽŽŬ͕�/ŶƐƚĂŐƌĂŵ͕�Žƌ�dǁŝƚƚĞƌ�
ŽŶůǇͿ͍



ϯϴ

EĞǀĞƌ�;ϭͿ ^ŽŵĞƚŝŵĞƐ�;ϮͿ
�ďŽƵƚ�ŚĂůĨ�ƚŚĞ�

ƚŝŵĞ�;ϯͿ
DŽƐƚ�ŽĨ�ƚŚĞ�
ƚŝŵĞ�;ϰͿ �ůǁĂǇƐ�;ϱͿ

tŚŝůĞ�ĂůŽŶĞ�
;ϭͿ� R R R R R

tŚŝůĞ�
ƐƉĞŶĚŝŶŐ�ƚŝŵĞ�
ǁŝƚŚ�ĨĂŵŝůǇ�;ϮͿ� R R R R R

tŚŝůĞ�
ƐƉĞŶĚŝŶŐ�ƚŝŵĞ�
ǁŝƚŚ�ĨƌŝĞŶĚƐ�

;ϯͿ�
R R R R R

tŚŝůĞ�Ăƚ�ǁŽƌŬ�
;ϰͿ� R R R R R

tŚŝůĞ�Ăƚ�ŚŽŵĞ�
;ϱͿ� R R R R R

tŚĞŶ�ŽŶ�
ǀĂĐĂƚŝŽŶ�;ϲͿ� R R R R R
KŶ�Ă�ĚĂƚĞ�;ϳͿ� R R R R R
�ƚ�Ă�ŐĂƚŚĞƌŝŶŐ�

;WĂƌƚǇ͕�
tĞĚĚŝŶŐ͕�ĞƚĐ͘Ϳ�

;ϴͿ�
R R R R R

tŚŝůĞ�ĚƌŝŶŬŝŶŐ�
ĂůĐŽŚŽů�;ϵͿ� R R R R R
tŚŝůĞ�ƵƐŝŶŐ�
ƌĞĐƌĞĂƚŝŽŶĂů�
ĚƌƵŐƐ�;ϭϬͿ� R R R R R

�ĨƚĞƌ�ĂƌŐƵŝŶŐ�
ǁŝƚŚ�ĨƌŝĞŶĚ�Žƌ�

ĨĂŵŝůǇ�
ŵĞŵďĞƌ;ƐͿ�

;ϭϭͿ�

R R R R R

�ĨƚĞƌ�ƌĞĐĞŝǀŝŶŐ�
ŐŽŽĚ�ŶĞǁƐ�

;ϭϮͿ� R R R R R
�ĨƚĞƌ�ƌĞĐĞŝǀŝŶŐ�
ďĂĚ�ŶĞǁƐ�;ϭϯͿ� R R R R R



ϯϵ

Yϭϴ�,ĂǀĞ�ǇŽƵ�ĞǀĞƌ�ƉŽƐƚĞĚ�ƐŽŵĞƚŚŝŶŐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂŶĚ�ƚŚĞŶ�ƌĞŐƌĞƚƚĞĚ�ĚŽŝŶŐ�ƐŽ͍

R zĞƐ�;ϭͿ�

R EŽ�;ϮͿ�

Yϭϵ�,Žǁ�ŵĂŶǇ�ƚŝŵĞƐ�ŚĂƐ�ƚŚŝƐ�ŽĐĐƵƌƌĞĚ͍

EƵŵďĞƌ�ŽĨ�KĐĐƵƌƌĞŶĐĞƐ�;ϭͿ

ZĞŐƌĞƚƚĞĚ�WŽƐƚƐ͗�;ϭͿ�

YϮϬ�WůĞĂƐĞ�ƚŚŝŶŬ�ĂďŽƵƚ�ƚŚĞ�ůĂƐƚ�ƚŝŵĞ�ǇŽƵ�ƐŚĂƌĞĚ�Ă�ƉŽƐƚ�Žƌ�ƉŚŽƚŽ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂŶĚ�ƌĞŐƌĞƚƚĞĚ�ŝƚ͘�tŚŝĐŚ�
ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞĂƐŽŶƐ�ĂƉƉůǇ�ƚŽ�ǁŚǇ�ǇŽƵ�ƌĞŐƌĞƚƚĞĚ�ƚŚĂƚ�ƉŽƐƚͬƚǁĞĞƚ͍

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ƌŽ
ŵ
ĂŶ

ƚŝĐ
�Ž
ƌ�

ƐĞ
ǆƵ

Ăů
�

�
ŝĚ
�Ŷ
Žƚ
�

ĂĐ
ĐƵ
ƌĂ
ƚĞ
ůǇ
�

ƌĞ
Ɖƌ
ĞƐ
ĞŶ

ƚ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ŝŶ
ĨŽ
ƌŵ

Ăƚ
ŝŽ
Ŷ�

ƚŚ
Ăƚ
�Ğ
ǆƉ
ŽƐ
ĞĚ

�

E
ĞŐ

Ăƚ
ŝǀ
Ğ�
Žƌ
�

ŽĨ
ĨĞ
ŶƐ
ŝǀ
Ğ�

ŝŶ
ĨŽ
ƌŵ

Ăƚ
ŝŽ
Ŷ�

�ƌ
ŐƵ

ŵ
ĞŶ

ƚĂ
ƚŝǀ

Ğ�
Žƌ
�Đ
ƌŝƚ
ŝĐ
Ăů
�Ž
Ĩ�

ĂŶ
Žƚ
ŚĞ

ƌ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
Ɖƌ
ŽĨ
ĂŶ

ŝƚǇ
͘�;
ϲͿ

dŚ
ŽƵ

ŐŚ
ƚ�ŝ
ƚ�

ŵ
ĂǇ
�Ƶ
ƉƐ
Ğƚ
�

ĂŶ
Žƚ
ŚĞ

ƌ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ŝůů
ĞŐ

Ăů
�Ž
ƌ�

ŝŶ
Đƌ
ŝŵ

ŝŶ
Ăƚ
ŝŶ
Ő�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
Ăů
ĐŽ
ŚŽ

ů�Ž
ƌ�

Ěƌ
ƵŐ

�Ƶ
ƐĞ
͘�;
ϵͿ

�Ś
ĞĐ
Ŭ�
Ăů
ů�ƚ
ŚĂ

ƚ�
ĂƉ

Ɖů
Ǉ͘
�;ϭ

Ϳ�

� � � � � � � � �



ϰϬ

YϮϭ�tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ĚŝĚ�ǇŽƵ�ƌĞĂůŝƐƚŝĐĂůůǇ�ďĞůŝĞǀĞ�ŵĂǇ�ŚĂǀĞ�ĐŽŵĞ�ĨƌŽŵ�ƐŚĂƌŝŶŐ�ƚŚŝƐ�
ƉŽƐƚͬƉŚŽƚŽͬƚǁĞĞƚ͍

E
ŽŶ

Ğ�
;ϭ
Ϳ

�
Ğů
Ğƚ
ŝŽ
Ŷ�
ŽĨ
�

ƉŽ
Ɛƚ
ͬƉ
ŚŽ

ƚŽ
�ď
Ǉ�
ƐŽ
Đŝ
Ăů
�

ŵ
ĞĚ

ŝĂ
�Ɖ
ůĂ
ƚĨ
Žƌ
ŵ
͘�;
ϮͿ

&Ă
ĐĞ
ďŽ

ŽŬ
ͬ/
ŶƐ
ƚĂ
Őƌ
Ăŵ

ͬd
ǁ
ŝƚƚ
Ğƌ
�ǁ

ŝůů
�ď
ĂŶ

�
ǇŽ

Ƶ͘
�;ϯ

Ϳ

�
Ăŵ

ĂŐ
Ğ�
ĂŶ

�Ğ
ǆŝ
Ɛƚ
ŝŶ
Ő�

ƌĞ
ůĂ
ƚŝŽ

ŶƐ
Śŝ
Ɖ;
ƐͿ
͘�;
ϰͿ

Wƌ
Ğǀ
ĞŶ

ƚ�Ĩ
Žƌ
ŵ
ŝŶ
Ő�
Ă�

ŶĞ
ǁ
�ƌĞ

ůĂ
ƚŝŽ

ŶƐ
Śŝ
Ɖ;
ƐͿ
͘�

;ϱ
Ϳ

/Ě
ĞŶ

ƚŝƚ
Ǉ�
ƚŚ
ĞĨ
ƚ�Ž

ƌ�
ĨŝŶ

ĂŶ
Đŝ
Ăů
�ůŽ

ƐƐ
͘�;
ϲͿ

>Ž
ƐƐ
�Ž
Ĩ�Ŷ

Ğǁ
�ũŽ

ď�
ŽƉ

ƉŽ
ƌƚ
ƵŶ

ŝƚŝ
ĞƐ
͘�;
ϳͿ

>Ž
ƐƐ
�Ž
Ĩ�Đ
Ƶƌ
ƌĞ
Ŷƚ
�ũŽ

ď�
Ğŵ

Ɖů
ŽǇ

ŵ
ĞŶ

ƚ͘�
;ϴ
Ϳ

�ƌ
ŝŵ

ŝŶ
Ăů
�Đ
ŚĂ

ƌŐ
ĞƐ
͘�;
ϵͿ

�Ś
ĞĐ
Ŭ�
Ăů
ů�ƚ
ŚĂ

ƚ�Ă
ƉƉ

ůǇ
͘�

;ϭ
Ϳ� � � � � � � � � �

YϮϮ�tŚĂƚ�ƐƉĞĐŝĨŝĐ�ĂĐƚŝŽŶƐ�ŚĂǀĞ�ǇŽƵ�ƚĂŬĞŶ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�ƉŽƐƚ�ƚŚĂƚ�ǇŽƵ�ƌĞŐƌĞƚ͍

dŽŽŬ�dŚŝƐ��ĐƚŝŽŶ�;ϭͿ �ŽŶƐŝĚĞƌĞĚ�;ϮͿ

�ĞůĞƚĞ�ƉŽƐƚƐ�;ϭͿ� � �
�ƉŽůŽŐŝǌĞ�;ϮͿ� � �

^ƚĂŶĚ�ǇŽƵƌ�ŐƌŽƵŶĚͬĚĞĨĞŶĚ�ǇŽƵƌ�
ƉŽƐƚ�;ϯͿ� � �

hŶĨƌŝĞŶĚ�ƉĞƌƐŽŶ;ƐͿ�;ϰͿ� � �
�ƐŬ�ŽƚŚĞƌƐ�ƚŽ�ƐƵƉƉŽƌƚ ǇŽƵƌ�ƉŽƐƚ͘�

;ϱͿ� � �
�ŚĂŶŐĞ�ƉƌŝǀĂĐǇ�ƐĞƚƚŝŶŐƐ�;ϲͿ� � �

�ĞůĞƚĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂĐĐŽƵŶƚ�;ϳͿ� � �



ϰϭ

YϮϯ�,ĂƐ�ĂŶŽƚŚĞƌ�ƵƐĞƌ�ĞǀĞƌ�ƚŽůĚ�ǇŽƵ�ƚŚĂƚ�ƐŽŵĞƚŚŝŶŐ�ǇŽƵ�ƉŽƐƚĞĚ�ǁĂƐ�ŽĨĨĞŶƐŝǀĞ͕�ŝŶĂƉƉƌŽƉƌŝĂƚĞ͕�Žƌ�ƐŚŽƵůĚ�
ďĞ�ƌĞŵŽǀĞĚ͍

R zĞƐ�;ϭͿ�

R EŽ�;ϮͿ�

YϮϰ�,Žǁ�ŵĂŶǇ�ƚŝŵĞƐ�ŚĂƐ�ƚŚŝƐ�ŽĐĐƵƌƌĞĚ͍

EƵŵďĞƌ�ŽĨ�KĐĐƵƌƌĞŶĐĞƐ�;ϭͿ

dŽůĚ�ƉŽƐƚ�ǁĂƐ�ŽĨĨĞŶƐŝǀĞ͕�ŝŶĂƉƉƌŽƉƌŝĂƚĞ͕�Žƌ�ƐŚŽƵůĚ�
ďĞ�ƌĞŵŽǀĞĚ͗�;ϭͿ�

YϮϱ�WůĞĂƐĞ�ƚŚŝŶŬ�ĂďŽƵƚ�ƚŚĞ�ůĂƐƚ�ƚŝŵĞ�ǇŽƵ�ƐŚĂƌĞĚ�ƐŽŵĞƚŚŝŶŐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂŶĚ ǁĞƌĞ�ƚŽůĚ�ƚŚĂƚ�ŝƚ�ǁĂƐ�
ŽĨĨĞŶƐŝǀĞ͕�ŝŶĂƉƉƌŽƉƌŝĂƚĞ͕�Žƌ�ƐŚŽƵůĚ�ďĞ�ƌĞŵŽǀĞĚ͘�tŚŝĐŚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞĂƐŽŶƐ�ǁĂƐ�ŐŝǀĞŶ�ƚŽ�ǁŚǇ�ŝƚ�ǁĂƐ�
ŽĨĨĞŶƐŝǀĞ͕�ŝŶĂƉƉƌŽƉƌŝĂƚĞ͕�Žƌ�ƐŚŽƵůĚ�ďĞ�ƌĞŵŽǀĞĚ͍

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ƌŽ
ŵ
ĂŶ

ƚŝĐ
�

�
ŝĚ
�Ŷ
Žƚ
�

ĂĐ
ĐƵ
ƌĂ
ƚĞ
ů

Ǉ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ŝŶ
ĨŽ
ƌŵ

Ăƚ
ŝ

E
ĞŐ

Ăƚ
ŝǀ
Ğ�

Žƌ
�

ŽĨ
ĨĞ
ŶƐ
ŝǀ
Ğ�

�ƌ
ŐƵ

ŵ
ĞŶ

ƚ
Ăƚ
ŝǀ
Ğ�
Žƌ
�

Đƌ
ŝƚŝ
ĐĂ
ů�Ž

Ĩ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
Ɖƌ
ŽĨ
ĂŶ

ŝƚǇ
͘�

dŚ
ŽƵ

ŐŚ
ƚ�

ŝƚ�
ŵ
ĂǇ
�

ƵƉ
ƐĞ
ƚ�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
ŝůů
ĞŐ

Ăů
�

Žƌ
�

�Ž
Ŷƚ
Ăŝ
ŶĞ

Ě�
Ăů
ĐŽ

ŚŽ
ů�

Žƌ
�Ě
ƌƵ
Ő�

�Ś
ĞĐ
Ŭ�
Ăů
ů�

ƚŚ
Ăƚ
�

ĂƉ
Ɖů
Ǉ͘
�;ϭ

Ϳ�

� � � � � � � � �



ϰϮ

YϮϲ�tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ĚŝĚ�ǇŽƵ�ƌĞĂůŝƐƚŝĐĂůůǇ�ďĞůŝĞǀĞ�ŵĂǇ�ŚĂǀĞ�ĐŽŵĞ�ĨƌŽŵ�ƐŚĂƌŝŶŐ�ƚŚŝƐ�
ƉŽƐƚͬƉŚŽƚŽͬƚǁĞĞƚ͍

E
ŽŶ

Ğ�
;ϭ
Ϳ

�
Ğů
Ğƚ
ŝŽ
Ŷ�
ŽĨ
�Ɖ
ŽƐ
ƚͬ
ƉŚ

Žƚ
Ž�
ďǇ

�
ƐŽ
Đŝ
Ăů
�ŵ

ĞĚ
ŝĂ
�Ɖ
ůĂ
ƚĨ
Žƌ
ŵ
͘�;
ϮͿ

&Ă
ĐĞ
ďŽ

ŽŬ
ͬ/
ŶƐ
ƚĂ
Őƌ
Ăŵ

ͬd
ǁ
ŝƚƚ
Ğƌ

ǁ
ŝůů
�ď
ĂŶ

�Ǉ
ŽƵ

͘�;
ϯͿ

�
Ăŵ

ĂŐ
Ğ�
ĂŶ

�Ğ
ǆŝ
Ɛƚ
ŝŶ
Ő�

ƌĞ
ůĂ
ƚŝŽ

ŶƐ
Śŝ
Ɖ;
ƐͿ
͘�;
ϰͿ

Wƌ
Ğǀ
ĞŶ

ƚ�Ĩ
Žƌ
ŵ
ŝŶ
Ő�
Ă�
ŶĞ

ǁ
�

ƌĞ
ůĂ
ƚŝŽ

ŶƐ
Śŝ
Ɖ;
ƐͿ
͘�;
ϱͿ

/Ě
ĞŶ

ƚŝƚ
Ǉ�
ƚŚ
ĞĨ
ƚ�Ž

ƌ�Ĩ
ŝŶ
ĂŶ

Đŝ
Ăů
�ůŽ

ƐƐ
͘�

;ϲ
Ϳ

>Ž
ƐƐ
�Ž
Ĩ�Ŷ

Ğǁ
�ũŽ

ď�
ŽƉ

ƉŽ
ƌƚ
ƵŶ

ŝƚŝ
ĞƐ
͘�

;ϳ
Ϳ

>Ž
ƐƐ
�Ž
Ĩ�Đ
Ƶƌ
ƌĞ
Ŷƚ
�ũŽ

ď�
Ğŵ

Ɖů
ŽǇ

ŵ
ĞŶ

ƚ͘�
;ϴ
Ϳ

�ƌ
ŝŵ

ŝŶ
Ăů
�Đ
ŚĂ

ƌŐ
ĞƐ
͘�;
ϵͿ

�Ś
ĞĐ
Ŭ�
Ăů
ů�ƚ
ŚĂ

ƚ�Ă
ƉƉ

ůǇ
͘� ;
ϭͿ
�

� � � � � � � � �



ϰϯ

YϮϳ�tŚĂƚ�ƐƉĞĐŝĨŝĐ�ĂĐƚŝŽŶƐ�ŚĂǀĞ�ǇŽƵ�ƚĂŬĞŶ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�ƉŽƐƚ�ƚŚĂƚ�ĂŶŽƚŚĞƌ�ƵƐĞƌ�ƚŽůĚ�ǇŽƵ�
ǁĂƐ�ŽĨĨĞŶƐŝǀĞ͕�ŝŶĂƉƉƌŽƉƌŝĂƚĞ͕�Žƌ�ƐŚŽƵůĚ�ďĞ�ƌĞŵŽǀĞĚ͍

dŽŽŬ�dŚŝƐ��ĐƚŝŽŶ�;ϭͿ �ŽŶƐŝĚĞƌĞĚ�;ϮͿ

�ĞůĞƚĞ�ƉŽƐƚƐ�;ϭͿ� � �
�ƉŽůŽŐŝǌĞ�;ϮͿ� � �

^ƚĂŶĚ�ǇŽƵƌ�ŐƌŽƵŶĚͬĚĞĨĞŶĚ�ǇŽƵƌ�
ƉŽƐƚ�;ϯͿ� � �

hŶĨƌŝĞŶĚ�ƉĞƌƐŽŶ;ƐͿ�;ϰͿ� � �
�ƐŬ�ŽƚŚĞƌƐ�ƚŽ�ƐƵƉƉŽƌƚ�ǇŽƵƌ�ƉŽƐƚ͘�

;ϱͿ� � �
�ŚĂŶŐĞ�ƉƌŝǀĂĐǇ�ƐĞƚƚŝŶŐƐ�;ϲͿ� � �

�ĞůĞƚĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂĐĐŽƵŶƚ�;ϳͿ� � �
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