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:LWKLQ� �JURXSV�� �PHPEHUV� �PXVW� �FRRUGLQDWH� �RQ� �VLPLODU� �OHYHOV� �RI� �HIIRUW� �LQ� �RUGHU� �WR�� � � � � � � � � � � � �
ILQLVK� �WKHLU� �WDVNV� �DW� �WKH� �VDPH� �WLPH�� �,Q� �JURXS� �FRRUGLQDWLRQ� �JDPHV� �ZLWK� �PXOWLSOH� �1DVK�� � � � � � � � � � � � � �
HTXLOLEULD� �VXFK� �DV� �WKH� �PLQLPXP� �HIIRUW� �JDPH� ��0(*��� �ZKLFK� �HTXLOLEULXP� �ZLOO� �SUHYDLO� �LV�� � � � � � � � � � � � �
GLIILFXOW� �WR� �SUHGLFW�� �7KH� �0(*� �PRGHOV� �JURXS� �FRRUGLQDWLRQ� �E\� �UHZDUGLQJ� �DOO� �SOD\HUV��IRU�� � � � � � � � � � � � �
KLJKHU��JURXS��PLQLPXP��HIIRUW��OHYHOV���ZKLOH��SXQLVKLQJ��SOD\HUV��IRU��H[SHQGLQJ��HIIRUW��DERYH�� � � � � � � � � � � �
WKH��PLQLPXP��HIIRUW��RI��DOO��JURXS��PHPEHUV�� �,Q��PRVW��ODERUDWRU\��H[SHULPHQWV��LQYROYLQJ��WKH�� � � � � � � � � � � � �
0(*�� �SDUWLFLSDQWV� �IDLO� �WR� �FRRUGLQDWH� �RQ� �WKH� �3DUHWR�HIILFLHQW� �1DVK� �HTXLOLEULXP�� �+HUH� �,�� � � � � � � � � � � �
GHVLJQ��DQ��H[SHULPHQW��WR��VKRZ��WKDW��µQXGJH¶��SHULRGV��LQ��ZKLFK��FRRUGLQDWLRQ��LV��IDFLOLWDWHG��DUH�� � � � � � � � � � � � � �
HIIHFWLYH��DW��UHGXFLQJ��WKH��DPRXQW��RI��FRRUGLQDWLRQ��IDLOXUH�� �,��LQFOXGH��LQ��WKH��GHVLJQ��D��PHWKRG�� � � � � � � � � � � � � � �
WR� �VKRZ� �WKDW� �VWUXFWXULQJ� �WKHVH� �µQXGJH¶� �SHULRGV� �LQ� �FRQWLQXRXV� �WLPH� ��UDWKHU� �WKDQ� �GLVFUHWH�� � � � � � � � � � � � �
WLPH�� �LQFUHDVHV� �WKH� �SHUVLVWHQFH� �RI� �VXFFHVVIXO� �FRRUGLQDWLRQ� �DV� �FRQWLQXRXV� �WLPH� �SURYLGHV�� � � � � � � � � � �
VXEMHFWV� �WKH� �RSSRUWXQLW\� �WR� �FKDQJH� �VWUDWHJLHV� �PLG�SHULRG� �DQG� �WKXV��UHGXFH��XQFHUWDLQW\�� �,�� � � � � � � � � � � �
DGYDQFH��SUHYLRXV��UHVHDUFK��LQWR��JURXS��FRRUGLQDWLRQ��E\��SURYLGLQJ��D��GHVLJQ��WR��WHVW��µQXGJHV¶�� � � � � � � � � � � � �
LQ� �FRQWLQXRXV� �WLPH� �JDPHV�� �0\� �H[SHULPHQW� �LV� �VWUXFWXUHG� �VR� �WKDW� �D� �SHULRG� �RI� �LQGXFHG�� � � � � � � � � � � � � �
HIILFLHQW� �FRRUGLQDWLRQ� �ZLOO� �GHYHORS� �D� �IRFDO� �HTXLOLEULXP� �WKDW� �SHUVLVWV� �HYHQ� �ZKHQ� �WKH�� � � � � � � � � � � �
LQFHQWLYHV� �WR� �FRRUGLQDWH� �DUH� �ZHDNHQHG�� �,� �FRQGXFW� �SRZHU� �DQDO\VHV� �WR� �HVWLPDWH� �WKH�� � � � � � � � � � � �
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/LVW���RI���)LJXUHV��� �� �� �� �� �� �� �� �� ����������LLL��
�
/LVW���RI���7DEOHV� �� �� �� �� �� �� �� �� �� ����������LLL��
�
$FNQRZOHGJPHQWV� �� �� �� �� �� �� �� �� ����������LY��
�
&KDSWHU���2QH����,QWURGXFWLRQ� �� �� �� �� �� �� �� ���������������
�
&KDSWHU���7ZR����([SHULPHQWDO���'HVLJQ� �� �� �� �� �� �� ��������������
�
&KDSWHU���7KUHH����5HVXOWV� �� �� �� �� �� �� �� ��������������
�
&KDSWHU���)RXU����$QDO\VLV���DQG���&RQFOXVLRQ� �� �� �� �� �� ��������������

�
$SSHQGLFHV� �� �� �� �� �� �� �� �� �� ��������������
�

$SSHQGL[���$����'LVFUHWH���7LPH���([SHULPHQWDO���,QVWUXFWLRQV� �� �� �������������� �
�

$SSHQGL[���%����&RQWLQXRXV���7LPH���([SHULPHQWDO���,QVWUXFWLRQV� �� �� ��������������
�
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������6WDQGDUG���3D\RII���7DEOH� �� �� �� �� �� �� �� ��������������
�
������1XGJH���3D\RII���7DEOH� �� �� �� �� �� �� �� ��������������
�
������6HVVLRQ�������6XEMHFW���(IIRUWV� �� �� �� �� �� �� �� ��������������
�
������6HVVLRQ�������0LQLPXP���(IIRUW� �� �� �� �� �� �� ��������������
�
������6HVVLRQ�������6XEMHFW���(IIRUWV� �� �� �� �� �� �� �� ��������������
�
������6HVVLRQ�������0LQLPXP���(IIRUW� �� �� �� �� �� �� ��������������
�
������)UHTXHQF\���RI���(IIRUW���&KRLFHV� �� �� �� �� �� �� ��������������
�
������'LVWULEXWLRQV���DQG���3RZHU���&XUYHU���IRU���3RZHU���$QDO\VLV������ �� �� �� ��������������
�
������'LVWULEXWLRQV���DQG���3RZHU���&XUYHU���IRU���3RZHU���$QDO\VLV������ �� �� �� ��������������
�
������'LVWULEXWLRQV���DQG���3RZHU���&XUYHU���IRU���3RZHU���$QDO\VLV������ �� �� �� ��������������
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)LUVW� �DQG� �IRUHPRVW� �,� �PXVW� �DFNQRZOHGJH� �WKH� �FRQWLQXHG� �VXSSRUW� �RI� �'U�� �-DVRQ�� � � � � � � � � � � �

$LPRQH�� �WKH� �GLUHFWRU� �RI� �P\� �WKHVLV�� �:LWKRXW� �KLV� �JXLGDQFH� �DQG� �VXSSRUW��IURP��WKH��VWDUW��RI�� � � � � � � � � � � � � � �

WKLV��SURMHFW��XQWLO��WKH��ILQLVK���QRQH��RI��WKLV��WKHVLV��ZRXOG��KDYH��EHHQ��SRVVLEOH�� �+LV��FRPPHQWV�� � � � � � � � � � � � � � �

DQG���VXJJHVWLRQV���VLJQLILFDQWO\���LPSURYHG���WKH���OHYHO���RI���UHVHDUFK���

,� �DP� �JUDWHIXO� �IRU� �WKH� �JHQHURVLW\� �RI� �WKH� �%D\ORU� �8QGHUJUDGXDWH� �5HVHDUFK� �DQG�� � � � � � � � � � � �

6FKRODUO\��$FKLHYHPHQW��LQLWLDWLYH��IRU��IXQGLQJ��WKLV��UHVHDUFK�� �,��DP��LQGHEWHG��WR��$LOLQ��/HQJ��� � � � � � � � � � � � �

/DQD� �)ULHVHQ�� �.HQDQ� �.DOD\FL�� �DQG� �3ULVFLOOD� �0DQ� �IRU� �SURYLGLQJ� �WKHLU� �]�7UHH� �FRGH� �DQG�� � � � � � � � � � � � �

H[SHULPHQWDO���LQVWUXFWLRQV���

2I��WKH��IDFXOW\��DW��%D\ORU��8QLYHUVLW\���,��DP��SDUWLFXODUO\��LQGHEWHG��WR��WKH��PHPEHUV��RI�� � � � � � � � � � � � � �

P\� �WKHVLV� �FRPPLWWHH�� �'U�� �-DVRQ� �$LPRQH�� �3URIHVVRU� �-DPHV� �:HVW�� �DQG� �'U�� �-HDQQH� �+LOO��� � � � � � � � � � � � �

%H\RQG� �VXSSRUWLQJ� �PH� �RQ� �WKLV� �SURMHFW�� �WKH\� �DOVR� �SURYHG� �WR� �EH� �IDQWDVWLF� �OHFWXUHUV� �DQG�� � � � � � � � � � � � � �

WHDFKHUV�� �DQG� �LQVSLUHG� �P\� �FRQWLQXHG� �VWXG\� �LQ� �WKH� �TXDQWLWDWLYH� �ILHOGV�� �,� �PXVW� �DOVR�� � � � � � � � � � � � �

DFNQRZOHGJH� �'U�� �'DYLG� �.DKOH� �IRU� �KLV� �H[FHSWLRQDO� �FODVV� �RQ� �FRPSXWDWLRQDO� �PHWKRGV� �LQ�� � � � � � � � � � � �

VWDWLVWLFV����IURP���ZKLFK���,���OHDUQHG���DOO���RI���P\���5���SURJUDPPLQJ���DQG���JUDSKLFV���DELOLWLHV���

,� �WKDQN� �P\� �IULHQGV� �ZKR� �KHOSHG� �PH� �RQ� �WKLV� �SURMHFW�� �VSHFLILFDOO\� �$QGUHZ� �%HQGHU�� � � � � � � � � � � � �

DQG��1DWKDQLHO��%URZQ��IRU��WKHLU��DWWHQGDQFH��DW��P\��WHVW��H[SHULPHQWV�� �0RVW��RI��DOO���,��ZLVK��WR�� � � � � � � � � � � � � � � �

DFNQRZOHGJH� �P\� �ZLIH� �9DQHVVD� �DQG� �P\� �IDPLO\� �IRU� �WKHLU� �FRQWLQXHG� �ORYH� �DQG� �VXSSRUW�� �DV�� � � � � � � � � � � � � �

ZHOO���DV���P\���*RG���DQG���6DYLRU���IRU���+LV���JUDFLRXV���EOHVVLQJV���GXULQJ���WKLV���UHVHDUFK���
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$� �YLWDO� �HOHPHQW� �RI� �DQ\� �VXFFHVVIXO� �JURXS� �HIIRUW� �LV� �FRRUGLQDWLRQ�� �:KHWKHU� �WZR�� � � � � � � � � � � �

IULHQGV��ZKR��KDYH��ERWK��IRUJRWWHQ��ZKHUH��WKH\��DUH��PHHWLQJ��XS��IRU��OXQFK��PXVW��GHFLGH��ZKLFK�� � � � � � � � � � � � � � �

UHVWDXUDQW��WR��JR��WR���RU��WZR��GULYHUV��PXVW��GHFLGH��WR��SDVV��HDFK��RWKHU��RQ��WKH��ULJKW��VLGH��RU��WKH�� � � � � � � � � � � � � � � � � � �

OHIW� �VLGH� �RI� �WKH� �URDG�� �FRRUGLQDWLRQ� �LV� �NH\� �IRU� �D� �VXFFHVVIXO� �LQWHUDFWLRQ�� �0DQ\� �RI� �WKHVH�� � � � � � � � � � � � � � �

SUREOHPV� �PD\� �HDVLO\� �EH��VROYHG��E\��FRPPXQLFDWLRQ���DV��D��TXLFN��WH[W��PHVVDJH��EHWZHHQ��WKH�� � � � � � � � � � � � � �

WZR� �IULHQGV� �ZRXOG� �VHWWOH� �ZKLFK� �UHVWDXUDQW� �WKH\� �VKRXOG� �PHHW� �DW� ��&RRSHU�� �������� �,Q� �WKH�� � � � � � � � � � � � � �

DEVHQFH� �RI� �FRPPXQLFDWLRQ�� �KRZHYHU�� �RWKHU� �PHWKRGV� �PD\� �EH� �XVHG��WR��VROYH��FRRUGLQDWLRQ�� � � � � � � � � � � �

LVVXHV�� �(VWDEOLVKHG� �VRFLDO� �QRUPV� �PD\� �VROYH� �PDQ\� �RI� �WKH� �FRRUGLQDWLRQ� �SUREOHPV��� � � � � � � � � � �

+RZHYHU�� �DQ� �LVVXH� �WKDW� �DULVHV� �IURP� �UHOLDQFH� �RQ� �QRUPV� �LV� �WKDW��WKH��RSWLPDO��RXWFRPH��QHHG�� � � � � � � � � � � � � � �

QRW� �FRLQFLGH� �ZLWK� �WKH� �QRUP�� �DV� �LQ� �WKH� �FDVH� �RI� �FRRUGLQDWHG� �DPRXQWV� �RI� �HIIRUW� ��+X\FN��� � � � � � � � � � � � � � �

������� �1RUPV� �PD\� �EH� �HVWDEOLVKHG� �WKDW� �UHVXOW� �LQ� �RXWFRPHV� �WKDW� �DUH� �OHVV� �WKDQ� �VRFLDOO\�� � � � � � � � � � � � � �

RSWLPDO���

,� �VWXG\� �WKH� �HIIHFWV� �RI� �D� �µQXGJH¶� �RQ� �WKH� �HTXLOLEULXP� �WKDW� �LV� �UHDFKHG� �LQ� �D� �JDPH�� � � � � � � � � � � � � � � �

LQYROYLQJ��JURXS��FRRUGLQDWLRQ�� �3RWHQWLDOO\���LI��FRRUGLQDWLRQ��FDQ��EH��DUWLILFLDOO\��MXPS�VWDUWHG��� � � � � � � � � �

UHSHWLWLRQ��PD\��FHPHQW��D��PRUH��HIILFLHQW��HTXLOLEULXP��LQWR��WKH��VRFLDO��QRUP���UDWKHU��WKDQ��D��OHVV�� � � � � � � � � � � � � � �

HIILFLHQW� �HTXLOLEULXP�� �7R� �VWXG\� �WKLV���,��XVH��WKH��PLQLPXP��HIIRUW��JDPH���0(*����ZKLFK��LV��D�� � � � � � � � � � � � � � �

FRRUGLQDWLRQ��JDPH��WKDW��FDSWXUHV��WKH��UHODWLRQVKLS��EHWZHHQ��WHDP��PHPEHUV��LQ��D��WDVN��ZKHUH�� � � � � � � � � � � � �

HDFK� �PHPEHU� �PD\� �FRQWULEXWH� �VRPH� �DPRXQW� �RI� �HIIRUW� ��DW� �D� �FRVW� �WR� �WKHPVHOYHV��� �DQG� �WKH�� � � � � � � � � � � � � � �
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JURXS��LV��UHZDUGHG��LQ��SURSRUWLRQ��WR��WKH��PLQLPXP��HIIRUW��WKDW��ZDV��FRQWULEXWHG��LQ��WKH��JURXS��� � � � � � � � � � � � � � �

&RRUGLQDWLRQ� �LQ� �WKLV� �JDPH� �LV� �GLIILFXOW�� �DV� �WKH� �RSWLRQ� �WKDW� �UHGXFHV� �WKH� �ULVN� �RI� �ORVV� �DOVR�� � � � � � � � � � � � � � � �

SURGXFHV� �WKH� �OHDVW� �DPRXQW� �RI� �VRFLDO� �ZHOIDUH�� �6SHFLILFDOO\�� �,� �FRQGXFW� �ODE�EDVHG�� � � � � � � � � � �

H[SHULPHQWV� �ZLWK� �KXPDQ� �VXEMHFWV� �SDUWLFLSDWLQJ� �LQ��D��YDULDWLRQ��RI��WKH��0(*���0\��DLP��LV��WR�� � � � � � � � � � � � � � �

GHWHUPLQH� �ZKHWKHU� �µQXGJHV¶� �LQ��WKH��IRUP��RI��IRFDO��SRLQWV��DQG�RU��D��VHW��RI��HDVLHU��FRQGLWLRQV�� � � � � � � � � � � � � � �

IRU���FRRSHUDWLRQ���ZLOO���KDYH���DQ���HIIHFW���RQ���WKH���ORQJ�UXQ���HTXLOLEULXP���WKDW���LV���UHDFKHG���

%H\RQG� �WKH� �XVH��RI��QXGJHV��LQ��WKH��ODERUDWRU\���P\��VWXG\��DOVR��H[DPLQHV��WKH��FRQFHSW�� � � � � � � � � � � � � �

RI� �WLPH� �DQG� �ULVN�� �,� �LPSOHPHQW� �WKH� �0(*� �LQ� �ERWK� �GLVFUHWH� �DQG� �FRQWLQXRXV� �WLPH� �LQ� �WKH�� � � � � � � � � � � � � � � �

ODERUDWRU\�� �&RQWLQXRXV� �WLPH� �JDPHV� �DUH� �JDPHV� �LQ� �ZKLFK� �SOD\HUV� �LQWHUDFW� �FRQWLQXRXVO\�� � � � � � � � � � �

ZLWK��RWKHU��SOD\HUV���LPPHGLDWHO\��REVHUYLQJ��WKH��FKRLFHV��RI��RWKHU��SOD\HUV��DQG��UHVSRQGLQJ��WR�� � � � � � � � � � � � �

WKHP�� �3OD\HUV� �SD\RIIV� �DUH� �EDVHG� �RQ� �WKH��HQWLUHW\��RI��WKH��WLPH��LQ��ZKLFK��WKH\��LQWHUDFW��ZLWK�� � � � � � � � � � � � � � � �

RWKHU� �SOD\HUV�� �DQG� �WKXV� �WKHLU� �ILQDO� �GHFLVLRQ� �LV� �ZHLJKWHG� �WKH� �VDPH� �DV� �DOO� �RWKHU� �GHFLVLRQV�� � � � � � � � � � � � � � �

PDGH��GXULQJ��WKH��WLPH��SHULRG�� �,��XVH��FRQWLQXRXV��WLPH��LQ��DGGLWLRQ��WR��GLVFUHWH��WLPH��WR��WHVW��WKH�� � � � � � � � � � � � � � � � �

HIIHFWLYHQHVV���RI���QXGJHV���EDVHG���RQ���JURXS���OHDUQLQJ���RQFH���WKH���QXGJH���LV���UHPRYHG���

�
������7KH���0LQLPXP���(IIRUW���*DPH����0(*���

�
7KH� �PLQLPXP� �HIIRUW� �JDPH� ��0(*�� �LV� �D� �FRRUGLQDWLRQ� �JDPH� �WKDW� �PRGHOV�� � � � � � � � � � �

FRRUGLQDWLRQ� �ZKHQ� �SOD\HUV� �PXVW��FKRRVH��KRZ��PXFK��HIIRUW��WKH\��ZLVK��WR��H[SHQG���ZKLFK��LV�� � � � � � � � � � � � � �

FRVWO\�� �RQ� �D� �JURXS� �WDVN�� �$V� �WKH� �VXFFHVV� �RI� �WKH� �WDVN� �LV� �RQO\� �GHSHQGHQW� �XSRQ� �WKH� �ORZHVW�� � � � � � � � � � � � � � � � �

HIIRUW� �FRQWULEXWHG� �E\� �DQ\� �SOD\HU�� �WKHUH� �LV� �D� �FRVW� �WR� �H[SHQGLQJ� �PRUH� �HIIRUW� �WKDQ� �WKDW� �SXW�� � � � � � � � � � � � � � � �

IRUWK� �E\� �WKH� �SHUVRQ� �H[SHQGLQJ� �WKH� �ORZHVW� �HIIRUW�� �3XW��LQ��D��FRQFUHWH��VHWWLQJ���FRQVLGHU��VL[�� � � � � � � � � � � � � � �

ZRUNHUV��ZKRVH��MRE��LV��WR��FOHDQ��WKH��LQVLGH��RI��D��SDVVHQJHU��SODQH��EHWZHHQ��IOLJKWV���$V��D��TXLFN�� � � � � � � � � � � � � � � � �

WXUQDURXQG��WLPH��LV��YDOXHG��E\��WKH��DLUOLQH��FRPSDQ\���WKH��VL[��ZRUNHUV��MRLQWO\��UHFHLYH��D��ERQXV�� � � � � � � � � � � � � � �
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EDVHG��XSRQ��WKH��WLPH��UHTXLUHG��WR��SUHSDUH��WKH��HQWLUH��SODQH���(DFK��ZRUNHU��PD\��WDNH��EHWZHHQ�� � � � � � � � � � � � � � �

RQH��PLQXWH��DQG��VHYHQ��PLQXWHV��WR��FOHDQ��KLV��RU��KHU��VHFWLRQ��RI��WKH��SODQH�� �$OO��VL[��ZRUNHUV��DUH�� � � � � � � � � � � � � � � � � �

EHVW� �RII��LI��WKH\��HDFK��SHUIRUP��WKHLU��WDVNV��LQ��WKH��VKRUWHVW��DPRXQW��RI��WLPH���+RZHYHU���LI��RQH�� � � � � � � � � � � � � � � � �

ZRUNHU��WDNHV��WZR��PLQXWHV��WR��FOHDQ��WKH��SODQH���DQG��WKH��RWKHUV��WDNH��VL[��PLQXWHV���WKH��IRUPHU�� � � � � � � � � � � � � � � �

ZRUNHU��LV��ZRUVH��RII��WKDQ��LI��KH��RU��VKH��KDG��WDNHQ��VL[��PLQXWHV��WR��FOHDQ��WKH��SODQH���VLQFH��WKHUH�� � � � � � � � � � � � � � � � � � �

LV��QR��ERQXV��XQOHVV��WKH��HQWLUH��SODQH��LV��FOHDQHG��TXLFNO\�� �7KH��EHVW��RII��DQ\��ZRUNHU��FDQ��EH��LV�� � � � � � � � � � � � � � � � � �

LI��WKDW��ZRUNHU��FOHDQV��WKH��SODQH��LQ��WKH��VDPH��DPRXQW��RI��WLPH��DV��WKH��VORZHVW��ZRUNHU���DQG��DOO�� � � � � � � � � � � � � � � � � �

WKH��ZRUNHUV��DUH��EHWWHU��RII��LI��WKH\��FOHDQ��WKH��SODQH��LQ��WKH��VKRUWHVW��DPRXQW��RI��WLPH���VLQFH��WKH�� � � � � � � � � � � � � � � � � �

ERQXV� �LV� �ZRUWK� �WKH� �H[WUD� �DPRXQW� �RI� �HIIRUW�� �,Q� �WKLV� �W\SH� �RI� �LQWHUDFWLRQ���QXGJHV��PD\��EH��D�� � � � � � � � � � � � � � � � �

VROXWLRQ���WR���WKH���FRRUGLQDWLRQ���SUREOHP���

,Q� �D� �W\SLFDO� �0(*� �LQ� �WKH� �ODERUDWRU\�� �SOD\HUV� �DUH� �GLYLGHG� �LQWR� �JURXSV� �RI� �EHWZHHQ�� � � � � � � � � � � � � �

IRXU� �DQG� �VL[WHHQ� �SOD\HUV�� �DQG� �WKHUH� �DUH� �EHWZHHQ� �WHQ� �DQG� �WKLUW\� �WXUQV� �GXULQJ� �ZKLFK��HDFK�� � � � � � � � � � � � � � �

SOD\HU� �FKRRVHV� �DQ� �HIIRUW� �OHYHO� �EHWZHHQ� �RQH� �DQG� �VHYHQ� ��+\XFN�� ������� �%UDQGWV�� ��������� � � � � � � � � � � � �

(DFK� �WXUQ�� �DOO� �SOD\HUV� �PDNH� �VRPH� �PRQHWDU\� �SD\PHQW� �EDVHG� �RQ� �KRZ� �PXFK� �HIIRUW� �WKH\�� � � � � � � � � � � � � �

H[HUWHG�� �DQG� �UHFHLYH� �D� �PRQHWDU\� �SD\RII� �EDVHG� �XSRQ��WKH��PLQLPXP��HIIRUW��H[HUWHG�� �7KHUH�� � � � � � � � � � � � �

DUH� �VHYHQ� �1DVK� �HTXLOLEULD� ��ZKHUH� �HDFK� �SOD\HU� �H[SHQGV� �WKH� �VDPH� �DPRXQW� �RI� �HIIRUW��� �DQG�� � � � � � � � � � � � � �

WKH\� �DUH� �3DUHWR�UDQNHG� �IURP� �OHDVW� �VRFLDOO\� �HIILFLHQW� �WR� �PRVW� �VRFLDOO\� �HIILFLHQW� ��+\XFN��� � � � � � � � � � � �

������� �7KH��OHDVW��VRFLDOO\��HIILFLHQW��1DVK��HTXLOLEULXP��RFFXUV��ZKHQ��DOO��SOD\HUV��H[SHQG��WKH�� � � � � � � � � � � � �

ORZHVW� �SRVVLEOH� �HIIRUW�� �WKH� �PRVW� �VRFLDOO\� �HIILFLHQW� �1DVK� �HTXLOLEULXP� �RFFXUV� �ZKHQ� �DOO�� � � � � � � � � � � �

SOD\HUV� �H[SHQG� �WKH� �KLJKHVW� �SRVVLEOH� �HIIRUW�� �*URXS� �LQWHUDFWLRQV� �WKDW� �LQYROYH� �D� �JURXS�� � � � � � � � � � � �

EHQHILW��IURP��WKH��ZHDNHVW��OLQN���WKH��VORZHVW��SOD\HU���RU��WKH��PLQLPXP��LQ��VRPH��FDWHJRU\��PD\�� � � � � � � � � � � � � � �

EH���PRGHOHG���ZLWK���WKH���0(*���
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)RU� �PRVW� �VWXGLHV�� �VXEMHFWV� �EHJLQ� �ZLWK� �D� �ORZ� �PLQLPXP��HIIRUW��DQG��D��KLJK��DYHUDJH�� � � � � � � � � � � � � �

HIIRUW�� �EXW� �WKH� �DYHUDJH� �TXLFNO\� �GURSV� �WR� �WKH� �PLQLPXP� �SRVVLEOH� �HIIRUW� �DIWHU� �RQO\� �D� �IHZ�� � � � � � � � � � � � � � �

SHULRGV���ZKHUH��LW��VWD\V��XQWLO��WKH��HQG��RI��WKH��JDPH���+\XFN����������/HQJ����������5LHGO����������� � � � � � � � � � � � � � � �

$V��D��UHIOHFWLRQ��RI��KXPDQ��DELOLW\��WR��FRRUGLQDWH���WKLV��LV��QRW��D��SURPLVLQJ��VLJQDO��WKDW��VRFLDOO\�� � � � � � � � � � � � � � � �

HIILFLHQW� �HTXLOLEULD� �ZLOO� �EH� �UHDFKHG� �WKURXJK� �QDWXUDO� �SURFHVVHV�� �0DQ\� �UHVHDUFKHUV� �KDYH�� � � � � � � � � � �

IRXQG� �YDULDWLRQV� �WR� �WKH� �0(*� �LQ��ZKLFK��HIILFLHQW��FRRUGLQDWLRQ��PD\��EH��UHDFKHG�� �3UHYLRXV�� � � � � � � � � � � � �

UHVHDUFK� �RQ� �WKH� �PLQLPXP� �HIIRUW� �JDPH� �KDV� �IRFXVHG� �RQ� �JURXS� �VL]H� ��+\XFN�� �������� �WKH�� � � � � � � � � � � � � �

UHODWLYH� �FRVW� �RI� �HIIRUW� ��*RHUHH� �DQG� �&KDUOHV�� �������� �JURXS� �FRPSRVLWLRQ� ��(QJHOPDQQ� �DQG�� � � � � � � � � � � �

1RUPDQQ�����������DQG��LQIRUPDWLRQ��DYDLODEOH��WR��JURXS��PHPEHUV���/HQJ�����������DPRQJ��RWKHU�� � � � � � � � � � � �

WRSLFV���

+\XFN����������LV��WKH��ILUVW��WR��DGGUHVV��WKH��0(*��LQ��WKH��ODERUDWRU\�� �+\XFN¶V��WUHDWPHQW�� � � � � � � � � � � � � �

LV� �WKRURXJK�� �DQG� �DGGUHVVHV� �TXHVWLRQV� �RI� �JURXS� �VL]H�� �LQFUHDVHG� �LQIRUPDWLRQ�� �DQG�� � � � � � � � � � �

HOLPLQDWLRQ� �RI� �WKH� �FRVW� �RI� �HIIRUW�� �+\XFN��ILQGV��WKDW��JURXSV��VWUXJJOH��WR��FRRUGLQDWH��RQ��WKH�� � � � � � � � � � � � � � �

HIILFLHQW� �RXWFRPH��ZKLOH��SDLUV��RI��SOD\HUV��XVXDOO\��VXFFHHG�� �%\��LQFUHDVLQJ��WKH��LQIRUPDWLRQ�� � � � � � � � � � � �

DYDLODEOH� �WR� �VXEMHFWV� �FRQFHUQLQJ� �WKH� �DFWLRQV� �RI� �RWKHU� �SDUWLFLSDQWV�� �+\XFN� �DOVR� �LQGXFHV�� � � � � � � � � � � �

KLJKHU��PLQLPXP��HIIRUWV�� �/DVWO\���+\XFN��PRGLILHV��WKH��0(*��LQ��RQH��WUHDWPHQW��VXFK��WKDW��WKH�� � � � � � � � � � � � � �

FRVW� �RI� �H[SHQGLQJ� �HIIRUW� �LV� �]HUR�� �IXQGDPHQWDOO\� �FKDQJLQJ��WKH��QDWXUH��RI��WKH��JDPH�� �(YHQ�� � � � � � � � � � � � � �

WKRXJK� �H[SHQGLQJ��WKH��PD[LPXP��HIIRUW��EHFRPHV��WKH��GRPLQDQW��VWUDWHJ\���+\XFN��ILQGV��WKDW�� � � � � � � � � � � �

VRPH� �VXEMHFWV� �IDLO� �WR��IROORZ��VWDQGDUG��JDPH��WKHRUHWLF��SUHGLFWLRQV�� �)ROORZLQJ��LQ��+\XFN¶V�� � � � � � � � � � � �

VWHSV���RWKHU��VFKRODUV��XVH��WKH��0(*��WR��DGGUHVV��RWKHU��FRRUGLQDWLRQ��SUREOHPV�� �,��EXLOG��XSRQ�� � � � � � � � � � � � � �

WKH� �EDVLF��VWUXFWXUH��ODLG��RXW��E\��+\XFN���EXW��LPSURYH��XSRQ��WKH��IRXQGDWLRQ��E\��FKDQJLQJ��WKH�� � � � � � � � � � � � � � �

XQGHUO\LQJ���WLPH���VWUXFWXUH���RI���WKH���JDPH���DQG���WKH���SD\RII���VWUXFWXUH���
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*RHUHH��DQG��&KDUOHV����������DGGUHVV��SUREOHPV��RI��GLIIHULQJ��FRVWV��RI��HIIRUW���DQG��WKHLU�� � � � � � � � � � � � �

UHVHDUFK� �LV� �RI� �SDUWLFXODU� �UHOHYDQFH� �WR� �WKLV� �H[SHULPHQW�� �:KHUHDV� �+\XFN� �IXQGDPHQWDOO\�� � � � � � � � � � �

FKDQJHG��WKH��1DVK��HTXLOLEULD��RI��WKH��JDPH��LQ��RQH��RI��WKH��WUHDWPHQWV��E\��UHPRYLQJ��DQ\��FRVW��WR�� � � � � � � � � � � � � � � � �

H[HUWLQJ� �HIIRUW�� �*RHUHH� �DQG� �&KDUOHV� �PDLQWDLQ� �WKH� �VWUXFWXUH� �RI� �WKH� �0(*� �EXW� �FKDQJH� �WKH�� � � � � � � � � � � � � �

PDJQLWXGH��RI��WKH��FRVW��RI��H[SHQGLQJ��HIIRUW�� �7KH\��ILQG��WKDW��WKH��ORZHU��WKH��FRVW��RI��H[SHQGLQJ�� � � � � � � � � � � � � � � �

HIIRUW���WKH��KLJKHU��HIIRUW��OHYHOV��DUH��RQ��DYHUDJH�� �)ROORZLQJ��LQ��WKLV��DUHD��RI��LQTXLU\���,��YDU\��WKH�� � � � � � � � � � � � � � � � �

FRVW��RI��H[SHQGLQJ��HIIRUW��DV��ZHOO��LQ��DQ��DWWHPSW��WR��LQFUHDVH��HIIRUW��OHYHOV���EXW��,��GR��VR��GXULQJ�� � � � � � � � � � � � � � � � � �

WKH� �0(*� �UDWKHU� �WKDQ� �EHWZHHQ� �0(*¶V�� �$OWKRXJK� �WKH\��XVH��UDQGRPL]HG��SDLULQJ��EHWZHHQ�� � � � � � � � � � � �

SDUWQHUV�� �WKHLU� �ILQGLQJV� �LQGLFDWH� �WKDW� �DOWHULQJ� �WKH� �FRVW� �SDUDPHWHUV� �PD\��KDYH��DQ��HIIHFW��RQ�� � � � � � � � � � � � � �

0(*���IRU���JURXSV���

7KH� �UHVHDUFK� �RI� �(QJHOPDQQ� �DQG� �1RUPDQ� ��������� �DOWKRXJK� �QDUURZ� �LQ� �LWV� �IRFXV��� � � � � � � � � � � �

SRLQWV� �WR� �WKH� �HIIHFWV� �RI� �WKH� �FRPSRVLWLRQ� �RI� �WKH� �VXEMHFW� �SRRO�� �7KHLU� �H[SHULPHQW� �ZDV�� � � � � � � � � � � � � �

FRQGXFWHG� �LQ� �'HQPDUN�� �DQG� �WKH\� �IRXQG� �D��FRQQHFWLRQ��EHWZHHQ��WKH��SHUFHQW��RI��'DQHV��LQ��D�� � � � � � � � � � � � � � �

JURXS� �DQG� �WKH� �PLQLPXP� �HIIRUW�� �1DPHO\�� �WKH\� �FRQFOXGH�� �'DQLVK� �HJDOLWDULDQLVP� �GULYHV�� � � � � � � � � � �

KLJKHU��OHYHOV��RI��FRRUGLQDWLRQ��DQG��FRRSHUDWLRQ��LQ��WKHLU��H[SHULPHQWV�� �,Q��P\��SLORW��GDWD��,��VHH�� � � � � � � � � � � � � � �

VLPLODUO\��KLJK��OHYHOV��RI��FRRUGLQDWLRQ��RQ��VRFLDOO\��HIILFLHQW��RXWFRPHV���EXW��DV��P\��H[SHULPHQW�� � � � � � � � � � � � �

LV� �UXQ� �LQ� �D� �GLIIHUHQW� �VRFLDO� �FOLPDWH� �DW� �D� �GLIIHUHQW� �WLPH�� �,� �DGG� �WR� �H[LVWLQJ� �UHVHDUFK� �E\�� � � � � � � � � � � � � � � � �

H[DPLQLQJ���RWKHU���VRFLDO���UHDVRQV���IRU���REVHUYLQJ���KLJK���OHYHOV���RI���FRRUGLQDWLRQ���

0DQ\��RWKHU��UHVHDUFKHUV��XVH��WKH��0(*��WR��VWXG\��D��YDULHW\��RI��WRSLFV�� �/H��/HF���������� � � � � � � � � � � � � � �

HPSOR\V� �WKH� �0(*� �WR� �H[DPLQH� �WKH� �SRZHU� �RI� �YROXQWDU\� �VDQFWLRQV� �RQ� �LQFUHDVLQJ� �VRFLDO�� � � � � � � � � � � � �

ZHOIDUH�� �5LHGO� �������� �DGGV� �D� �QHLJKERUKRRG� �FKRLFH� �SKDVH� �WR� �WKH� �0(*� �WR� �H[DPLQH� �WKH�� � � � � � � � � � � � � �

HIIHFWV��RI��DOORZLQJ��LQGLYLGXDOV��WR��FKRRVH��ZLWK��ZKRP��WKH\��LQWHUDFW�� �,Q��������/HQJ��VWXGLHG�� � � � � � � � � � � � � �
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WKH��HIIHFWV��RI��WKH��WLPH��VWUXFWXUH��RI��WKH��JDPH��DQG��KRZ��LQIRUPDWLRQ��LV��XVHG��E\��SOD\HUV�� �7KH�� � � � � � � � � � � � � � � � �

0(*���LV���D���IOH[LEOH���WRRO���IRU���VWXG\LQJ���D���YDULHW\���RI���VRFLDO���FRRUGLQDWLRQ���SUREOHPV���

,Q� �WKLV� �SDSHU� �,� �SUHVHQW� �P\� �H[SHULPHQWDO� �GHVLJQ� �DQG� �SUHGLFWLRQV� �IRU� �D� �PHWKRG��RI�� � � � � � � � � � � � � �

LQFUHDVLQJ��HIILFLHQW��FRRUGLQDWLRQ��LQ��WKH��0(*�� �7KLV��PHWKRG��LV��EDVHG��RQ��WKH��FRQFHSW��RI��D�� � � � � � � � � � � � � � �

µQXGJH¶��SUHVHQWHG��E\��7KDOHU��DQG��6XQVWHLQ���������� �2XU��H[SHULPHQW��LPSOHPHQWV��D��QXGJH��LQ�� � � � � � � � � � � � �

WKH� �PLQLPXP� �HIIRUW� �JDPH� �E\� �DOORZLQJ� �VXEMHFWV� �WR� �SUDFWLFH� �FRRUGLQDWLRQ� �GXULQJ� �VHYHUDO�� � � � � � � � � � � �

SDLG���SHULRGV���ZLWK���SDUDPHWHUV���PRUH���FRQGXFLYH���WR���FRRUGLQDWLRQ���

2WKHU��UHVHDUFKHUV��KDYH��VWXGLHG��D��VLPLODU��QXGJH���DOWKRXJK��WKH\��GR��QRW��ODEHO��LW��DV��D�� � � � � � � � � � � � � � �

QXGJH��� �'HYHWDJ����������H[DPLQHG��WKH��XVH��RI��KLVWRULFDO��SUHFHGHQW��WR��FUHDWH��HIILFLHQW��IRFDO�� � � � � � � � � � � � �

HTXLOLEULD�� �'HYHWDJ� �ILQGV� �WKDW� �KLVWRULFDO� �SUHFHGHQW� �IURP��D��GLIIHUHQW��JDPH��ZLWK��D��UHODWHG�� � � � � � � � � � � � �

VWUXFWXUH� �HIIHFWLYHO\� �UHGXFHG� �FRRUGLQDWLRQ� �IDLOXUH� �DQG� �LQHIILFLHQW� �FRRUGLQDWLRQ� �LQ� �WKH�� � � � � � � � � �

0(*�� �7KH� �JDPH� �WKDW� �'HYHWDJ� �XVHV� �WR� �HVWDEOLVK� �SUHFHGHQW� �LV� �QRW� �D� �0(*���UHGXFLQJ��WKH�� � � � � � � � � � � � � � �

DSSOLFDELOLW\� �RI� �'HYHWDJ¶V� �UHVXOWV� �WR� �VLWXDWLRQV� �LQ� �ZKLFK� �WKH� �VWUXFWXUH� �FDQQRW��EH��DOWHUHG��� � � � � � � � � � � � �

+\XFN� �������� �XVHV� �D� �GLIIHUHQW� �JDPH� �WR� �HVWDEOLVK� �SUHFHGHQW�� �DQG� �WKXV� �VXIIHUV� �IURP� �WKH�� � � � � � � � � � � � � �

VDPH� �DSSOLFDWLRQ��SUREOHPV��DV��'HYHWDJ�� �%UDQGWV����������KDV��VLPLODU��ILQGLQJV���H[FHSW��WKDW�� � � � � � � � � � � �

%UDQGWV� �XVHV� �D� �0(*� �ZLWK� �GLIIHUHQW��SDUDPHWHUV��WR��GHYHORS��DQ��HIILFLHQW��SUHFHGHQW��DPRQJ�� � � � � � � � � � � � �

VXEMHFWV�� �$GGLWLRQDOO\�� �%UDQGWV� �DQG� �+\XFN� �XVH� �D� �WUHDWPHQW� �LQ� �ZKLFK� �WKH� �QXGJH� �SHULRG�� � � � � � � � � � � � �

FRPHV��EHWZHHQ��WZR��VWDQGDUG��SHULRGV���ZKHUHDV��'HYHWDJ��RQO\��H[DPLQHV��WKH��XVH��RI��D��QXGJH�� � � � � � � � � � � � � �

SHULRG��EHIRUH��RWKHU��SHULRGV��RI��WKH��0(*�� �,Q��P\��H[SHULPHQWDO��GHVLJQ���,��FKRRVH��WR��IRFXV��RQ�� � � � � � � � � � � � � � � �

QXGJHV� �DV� �LQWHUYHQWLRQV� �LQ� �D� �0(*�� �DQG��WKXV��IROORZ��D��GHVLJQ��VLPLODU��WR��%UDQGWV¶��GHVLJQ��� � � � � � � � � � � � � � �

+RZHYHU�� �,� �LPSURYH� �XSRQ� �WKHLU� �GHVLJQ� �E\� �LQFUHDVLQJ� �WKH� �QXPEHU� �RI� �SHULRGV� �DIWHU� �WKH�� � � � � � � � � � � � � �

QXGJH��SHULRGV��UHODWLYH��WR��WKH��QXPEHU��RI��QXGJH��SHULRGV���EH\RQG��WKLV���,��LQWURGXFH��QXGJHV��WR�� � � � � � � � � � � � � � �
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WKH� �FRQWLQXRXV� �WLPH� �HQYLURQPHQW�� �ZKLFK� �LV� �D� �VWHS� �IRUZDUG� �LQ� �WKH� �UHVHDUFK� �UHODWHG� �WR�� � � � � � � � � � � � � �

QXGJHV���

�
������1XGJHV��

�
7KDOHU� �DQG� �6XQVWHLQ� �VWXG\� �WKH� �HIIHFWV� �RI��QXGJHV��RQ��WKH��EHKDYLRUV��RI��LQGLYLGXDOV��� � � � � � � � � � � � �

W\SLFDOO\� �H[DPLQLQJ� �WKH� �IRUPDW� �LQ� �ZKLFK� �LQVWLWXWLRQV� �SUHVHQW� �FKRLFHV� �WR� �LQGLYLGXDOV�� � � � � � � � � � �

�7KDOHU��DQG��6XQVWHLQ���������� �7KDOHU��DQG��6XQVWHLQ��GHILQH��D��QXGJH��WR��EH��D��SROLF\��WKDW��OHDGV�� � � � � � � � � � � � � � � �

SHRSOH� �WR� �D� �FHUWDLQ�� �SUHGLFWDEOH� �GHFLVLRQ� �ZLWKRXW� �UHGXFLQJ� �WKHLU� �VHW� �RI� �FKRLFHV�� �7R�� � � � � � � � � � � � �

XQGHUVWDQG� �ZKDW� �D� �QXGJH� �LV�� �DQ��H[DPSOH��LV��KHOSIXO�� �&RQVLGHU��RUJDQ��GRQRU��SURJUDPV���LQ�� � � � � � � � � � � � � �

DOO� �VWDWHV�� �RUJDQ� �GRQDWLRQ� �LV� �RSWLRQDO�� �EXW� �LQ� �VRPH� �VWDWHV� �UHVLGHQWV� �PXVW� �RSW�LQ� �WR� �WKH�� � � � � � � � � � � � � � �

SURJUDP�� �ZKLOH� �LQ� �RWKHU� �VWDWHV� �UHVLGHQWV� �PXVW� �RSW�RXW� �RI� �WKH� �SURJUDP�� �$OWKRXJK� �WKH�� � � � � � � � � � � � �

RSWLRQV� �DUH� �H[DFWO\� �WKH� �VDPH�� �HLWKHU� �WR� �EH� �DQ� �RUJDQ� �GRQRU� �RU� �QRW�� �DQG� �LW� �LV� �HVVHQWLDOO\�� � � � � � � � � � � � � � � � �

FRVWOHVV� �WR� �GR� �HLWKHU� ��WKHUH� �LV��QR��ILQH��IRU��QRW��EHLQJ��DQ��RUJDQ��GRQRU����VWDWHV��WKDW��KDYH��WKH�� � � � � � � � � � � � � � � � � �

RSW�RXW� �SURJUDP� �IRU� �RUJDQ� �GRQDWLRQ� �KDYH� �D� �VLJQLILFDQWO\� �KLJKHU� �UDWH� �RI� �RUJDQ� �GRQDWLRQ�� � � � � � � � � � � � �

WKDQ� �VWDWHV� �WKDW��KDYH��DQ��RSW�LQ��SURJUDP���7KDOHU��DQG��6XQVWHLQ���������� �&KDQJLQJ��IURP��DQ�� � � � � � � � � � � � � �

RSW�LQ��WR��DQ��RSW�RXW��SURJUDP��LV��LPSOHPHQWLQJ��D��QXGJH���EHFDXVH��LQ��ERWK��FDVHV��WKH��RSWLRQV�� � � � � � � � � � � � � � �

DUH� �WKH� �VDPH�� �EXW� �WKH� �SHRSOH� �LQYROYHG� �PDNH� �GLIIHUHQW� �FKRLFHV�� �2U� �FRQVLGHU��DQ��HVFDODWRU�� � � � � � � � � � � � � �

ZKLFK��KDV��IRRWSULQWV��SDLQWHG��RQ��HDFK��RI��WKH��VWHSV���WZR��VLGH��E\��VLGH��RQ��WKH��ULJKW��VLGH��RI��WKH�� � � � � � � � � � � � � � � � � � �

VWHS��WR��LQGLFDWH��VWDQGLQJ���DQG��RQH��IRRWSULQW��RQ��WKH��OHIW��VLGH���DOWHUQDWLQJ��EHWZHHQ��WKH��ULJKW�� � � � � � � � � � � � � � �

IRRW� �DQG� �WKH� �OHIW� �IRRW� �HDFK� �VWHS� �WR� �LQGLFDWH� �ZDONLQJ�� �7KHVH��IRRWSULQWV��LQ��QR��ZD\��UHTXLUH�� � � � � � � � � � � � � � � �

WKDW� �WKRVH� �ZKR� �VWDQG� �RQ� �WKH� �HVFDODWRU� �VWDQG� �RQ� �WKH� �ULJKW� �DQG� �WKRVH� �ZKR� �ZDON� �XS� �WKH�� � � � � � � � � � � � � � � � �

HVFDODWRU��XVH��WKH��OHIW��VLGH���EXW��LQ��SUDFWLFH��SHRSOH��FRQVFLRXVO\���RU��VXEFRQVFLRXVO\���REH\��WKH�� � � � � � � � � � � � � �

VXJJHVWLRQ� �RI� �WKHVH� �IRRWSULQWV�� �7KHVH� �DUH� �D� �QXGJH� �EHFDXVH� �WKH� �FKRLFHV� �DYDLODEOH� �WR��WKH�� � � � � � � � � � � � � �
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SHUVRQV��LQYROYHG��UHPDLQ��XQFKDQJHG���\HW��WKHLU��EHKDYLRU��LV��PRGLILHG�� �$��VKRYH��LV��D��SROLF\�� � � � � � � � � � � � � �

WKDW� �EULQJV� �DERXW� �D� �FKDQJH� �LQ� �EHKDYLRU� �E\� �PDNLQJ� �RWKHU� �EHKDYLRUV� �PRUH� �FRVWO\�� �OLNH�� � � � � � � � � � � � � �

SODFLQJ� �D� �KLJK� �WD[� �RQ� �QRQ�RUJDQ� �GRQRUV� �RU� �UHTXLULQJ� �D� �VHULHV� �RI� �OHQJWK\� �IRUPV� �WR� �EH�� � � � � � � � � � � � � � � �

FRPSOHWHG� �EHIRUH� �RSWLQJ�RXW��LV��SRVVLEOH�� �7KDOHU��DQG��6XQVWHLQ��VXSSRUW��WKH��XVH��RI��QXGJHV�� � � � � � � � � � � � �

WR���SURPRWH���VRFLDO���ZHOIDUH����QRW���WKH���XVH���RI���VKRYHV���

,W� �PD\� �EH� �VXSSRVHG� �WKDW� �QXGJHV� �ZRUN� �EHFDXVH� �SHRSOH� �FDQQRW� �³WKLQN� �OLNH� �$OEHUW�� � � � � � � � � � � � �

(LQVWHLQ�� �VWRUH� �DV� �PXFK� �PHPRU\� �DV� �,%0¶V� �%LJ� �%OXH�� �DQG� �H[HUFLVH� �WKH� �ZLOOSRZHU� �RI�� � � � � � � � � � � � � �

0DKDWPD��*DQGKL´���7KDOHU��DQG��6XQVWHLQ���������� �3HRSOH��DUH��QRW��SHUIHFW��HFRQRPLF��DJHQWV��� � � � � � � � � � � �

DQG� �WKXV� �DUH� �RIWHQ� �OD]\� �ZKHQ��LW��FRPHV��WR��GHFLVLRQ��PDNLQJ���:KHUHDV��D��SHUIHFW��HFRQRPLF�� � � � � � � � � � � � � � �

DJHQW��PDNHV��FKRLFHV��XSRQ��WKH��PHULWV��RI��WKH��YDULRXV��RSWLRQV���FRQVLGHULQJ��RSSRUWXQLW\��FRVWV�� � � � � � � � � � � � �

DQG� �PDUJLQDO� �JDLQV�� �UHDO� �SHRSOH� �RIWHQ� �XVH��KHXULVWLFV��LQ��WKH��GHFLVLRQ��PDNLQJ��SURFHVV��DQG�� � � � � � � � � � � � � �

DUH��WKHUHIRUH��LQIOXHQFHG��E\��WKH��RUGHU��DQG��W\SH��RI��FKRLFHV��SUHVHQWHG��WR��WKHP����.M U��HW��DO���� � � � � � � � � � � � � � � �

�������� �$��FKRLFH��DUFKLWHFW��RU��SROLF\��PDNHU��PD\��PDNH��XVH��RI��WKHVH��KHXULVWLFV��LQ��GHVLJQLQJ�� � � � � � � � � � � � � � �

FKRLFH���VWUXFWXUHV���DQG���SROLFLHV����DQG���PD\���KHOS���RWKHUV���E\���GRLQJ���VR���

,Q� �JHQHUDO�� �VLWXDWLRQV� �LQ� �ZKLFK� �SHRSOH� �GR��QRW��KDYH��WKH��RSSRUWXQLW\��WR��OHDUQ��IURP�� � � � � � � � � � � � � �

WKHLU� �PLVWDNHV� �DUH��SULPH��WDUJHWV��IRU��QXGJHV�� �$OWKRXJK��WKH��0(*��LV��D��UHSHDWHG��JDPH���WKH�� � � � � � � � � � � � � � �

SHULRGV� �DUH� �QRW� �LQGHSHQGHQW� �DV� �FRRUGLQDWLRQ� �PD\� �EH� �EDVHG� �XSRQ� �SUHYLRXV� �HTXLOLEULD��� � � � � � � � � � � �

$IWHU��RQO\��D��IHZ��SHULRGV���SDUWLFLSDQWV��PD\��EH��FRPPLWWHG��WR��VWUDWHJLHV��DQG��PD\��EH��XQDEOH�� � � � � � � � � � � � � � �

WR��UHYHUVH��WKH��GLUHFWLRQ��RI��WKH��JDPH�� �7KXV���XQOHVV��D��KLJK��OHYHO��RI��FRRUGLQDWLRQ��LV��SUHVHQW�� � � � � � � � � � � � � � � �

DW��WKH��VWDUW��RI��WKH��JDPH���FRRUGLQDWLRQ��IDLOXUH��LV��OLNHO\��WR��SODJXH��WKH��HQWLUH��GXUDWLRQ�� �$Q\�� � � � � � � � � � � � � � � �

OHDUQLQJ���WKDW���WDNHV���SODFH���GXULQJ���WKH���0(*���ZLOO���EH���WRR���ODWH���WR���EH���KHOSIXO���
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,��LPSOHPHQW��D��OHDUQLQJ��QXGJH��LQ��WKH��0(*�� �,Q��P\��GHVLJQ���WKHUH��DUH������SHULRGV��LQ��D�� � � � � � � � � � � � � � � � �

0(*�� �'XULQJ��SHULRGV�����WKURXJK������,��FKDQJH��WKH��FRVW��RI��H[SHQGLQJ��HIIRUW��WR��RQH�WHQWK��RI�� � � � � � � � � � � � � � � �

WKH� �RULJLQDO� �FRVW�� �DQG� �LQFUHDVH� �WKH� �ERQXV� �IURP� �WKH� �JURXS� �PLQLPXP� �HIIRUW� �E\� ����� �7KLV�� � � � � � � � � � � � � � �

QXGJH� �LV� �IRFXVHG� �RQ��DOORZLQJ��SOD\HUV��WR��OHDUQ��WR��FRRUGLQDWH��LQ��DQ��HQYLURQPHQW��LQ��ZKLFK�� � � � � � � � � � � � � � �

WKH��FRVW��RI��RYHU�H[SHQGLQJ��HIIRUW��LV��PLQLPL]HG�� �2XU��JRDO��ZLWK��LPSOHPHQWLQJ��WKLV��QXGJH��LV�� � � � � � � � � � � � � �

WKDW� �SOD\HUV� �ZLOO� �OHDUQ� �WR� �FRRUGLQDWH� �RQ� �VRFLDOO\� �RSWLPDO� �HTXLOLEULD�� �DQG� �WKDW� �WKLV�� � � � � � � � � � � � �

FRRUGLQDWLRQ���ZLOO���SHUVLVW���ZKHQ���WKH���QXGJH���SHULRG���LV���WHUPLQDWHG���

�
������&RQWLQXRXV���WLPH��

�
2QH� �SRZHUIXO� �QHZ� �WRRO� �WKDW� �KDV� �UHFHQWO\� �EHHQ� �GHYHORSHG� �IRU� �VWXG\LQJ� �KXPDQ�� � � � � � � � � � � �

LQWHUDFWLRQ��LQ��HFRQRPLF��JDPHV��LQ��D��ODERUDWRU\��VHWWLQJ��LV��WKH��LPSOHPHQWDWLRQ��RI��FRQWLQXRXV�� � � � � � � � � � � � �

WLPH� �LQWHUDFWLRQV�� �UDWKHU� �WKDQ� �PHUHO\� �GLVFUHWH� �WLPH� �LQWHUDFWLRQV�� �&RQYHQWLRQDOO\�� �PRVW�� � � � � � � � � �

JDPHV���LQFOXGLQJ��WKH��0(*���DUH��SOD\HG��LQ��GLVFUHWH��WLPH��RQ��D��FRPSXWHU��WKDW��LV��OLQNHG��ZLWK�� � � � � � � � � � � � � � � �

WKH��FRPSXWHUV��RI��RWKHU��VXEMHFWV��SOD\LQJ��LQ��GLVFUHWH��WLPH�� �'LVFUHWH��WLPH��PHDQV��WKDW��SOD\HUV�� � � � � � � � � � � � � �

LQGHSHQGHQWO\��PDNH��WKHLU��GHFLVLRQV���VXEPLW��WKHP���DQG��WKHQ��ZDLW��IRU��RWKHU��SOD\HUV��WR��PDNH�� � � � � � � � � � � � � �

WKHLU� �GHFLVLRQV�� �3OD\HUV� �HLWKHU� �PDNH� �GHFLVLRQV� �VLPXOWDQHRXVO\� ��OLNH� �LQ� �D� �JDPH� �RI�� � � � � � � � � � � �

5RFN�3DSHU�6FLVVRUV���RU��LQ��WXUQV���OLNH��LQ��D��JDPH��RI��&KHVV��� �7LPH��LV��GLVFUHWH��EHFDXVH��DOO�� � � � � � � � � � � � � � �

FKRLFHV��DUH��FRQVLGHUHG��WR��EH��PDGH��DW��WKH��VDPH��WLPH���RU��LQ��VHTXHQFH���DQG��WKHUH��DUH��D��ILQLWH�� � � � � � � � � � � � � � � � � �

QXPEHU� �RI� �WXUQV�� �,Q� �FRQWLQXRXV� �WLPH� �JDPHV�� �KRZHYHU�� �WKHUH� �DUH� �QR� �WXUQV�� �EXW� �UDWKHU�� � � � � � � � � � � � � �

LQWHUYDOV� �RI� �WLPH�� �7KH� �SOD\HUV� �FKRRVH� �EHWZHHQ� �WKHLU� �RSWLRQV�� �EXW� �FDQ� �IUHHO\� �VZLWFK�� � � � � � � � � � � � �

EHWZHHQ� �RSWLRQV� �ZKHQHYHU� �WKH\� �ZDQW� �GXULQJ� �WKH� �SHULRG� �RI� �SOD\�� �&RQWLQXRXV� �WLPH� �LV�� � � � � � � � � � � � �

VLPLODU� �WR� �D� �µNLQJ� �RI� �WKH� �KLOO¶� �FRQWHVW� �LQ� �WKDW� �WKH� �ILQDO� �VWDWH� �PD\� �QRW� �EH� �LPSRUWDQW�� �EXW�� � � � � � � � � � � � � � � � � �

UDWKHU��KRZ��ORQJ��HDFK��SOD\HU��ZDV��RQ��WRS��RI��WKH��KLOO�� �7KH��JDPH��LV��DOZD\V��EHLQJ��SOD\HG���DQG�� � � � � � � � � � � � � � � � � �
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IORZ� �SD\RIIV� �DUH� �JLYHQ�� �)ORZ� �SD\RIIV� �DUH� �EDVHG� �RQ� �WKH� �WRWDO� �DPRXQW� �RI� �WLPH� �WKDW� �D�� � � � � � � � � � � � � � � �

SDUWLFXODU���SRVLWLRQ���H[LVWV����UDWKHU���WKDQ���XSRQ���FKRLFHV���DW���WKH���HQG���RI���WKH���SHULRG���

)RU� �H[DPSOH�� �LI� �5RFN�3DSHU�6FLVVRUV� �ZDV� �LQ� �FRQWLQXRXV� �WLPH�� �HDFK� �SOD\HU��FRXOG�� � � � � � � � � � �

WRJJOH� �EHWZHHQ� �5RFN�� �3DSHU�� �RU� �6FLVVRUV� �RYHU� �VRPH� �WLPH� �SHULRG�� �VD\� �WZHQW\� �VHFRQGV��� � � � � � � � � � � � �

,QVWHDG� �RI� �FKRRVLQJ� �D� �ZLQQHU� �EDVHG� �RQ� �WKH� �ILQDO� �FRQGLWLRQ� �RI��WKH��JDPH���D��µIORZ¶��SD\RII�� � � � � � � � � � � � � � � �

ZRXOG� �JLYH� �RQH� �SRLQW� �IRU� �HDFK� �VHFRQG� �WKDW� �D� �SOD\HU� �ZDV� �LQ� �WKH� �ZLQQLQJ� �SRVLWLRQ� ��L�H��� � � � � � � � � � � � � � � �

SOD\LQJ� �5RFN� �ZKLOH� �WKH� �RSSRQHQW� �SOD\HG� �6FLVVRUV��� �7KH� �ZLQQHU� �ZRXOG� �WKHQ� �EH�� � � � � � � � � � � �

GHWHUPLQHG� �EDVHG� �RQ� �ZKR� �KDG� �WKH� �JUHDWHU� �QXPEHU� �RI� �SRLQWV�� �)XQGDPHQWDOO\� �GLIIHUHQW�� � � � � � � � � � � �

PRGHOV� �DUH� �QHHGHG� �WR� �DQDO\]H� �EHKDYLRU� �LQ� �WKLV� �HQYLURQPHQW� ��6LPRQ� �DQG�6WLQFKFRPEH��� � � � � � � � � � � �

�������� �$OWKRXJK��WKH��WKHRU\��EHKLQG��FRQWLQXRXV��WLPH��KDV��EHHQ��DURXQG��IRU��VRPH��WLPH���WKH�� � � � � � � � � � � � � �

H[SHULPHQWDO� �LPSOHPHQWDWLRQ� �ZDV� �GLIILFXOW� �ZLWKRXW� �VRSKLVWLFDWHG� �FRPSXWHU� �SURJUDPV��� � � � � � � �

&RQWLQXRXV� �WLPH� �FRPSXWHU� �H[SHULPHQWV��EHJDQ��WR��DSSHDU��LQ��WKH��OLWHUDWXUH��DURXQG��WKH��PLG�� � � � � � � � � � � � �

����¶V���DQG��LQ��������'DQLHO��)ULHGPDQ��DQG��5\DQ��2SUHD��UHFHLYHG��DQ��16)��JUDQW��WR��GHVLJQ��D�� � � � � � � � � � � � � � � �

SURJUDP���WR���HDVLO\���DOORZ���H[SHULPHQWHUV���WR���UXQ���FRQWLQXRXV���WLPH���H[SHULPHQWV����

&RQWLQXRXV��WLPH��HQYLURQPHQWV��SURGXFH��RXWFRPHV��WKDW��DUH��GLIILFXOW��WR��SUHGLFW��ZLWK�� � � � � � � � � � �

VWDQGDUG� �WKHRU\�� �)RU� �WKH� �0(*�� �SUHYLRXV� �UHVHDUFK� �KDV� �IRFXVHG� �RQ� �WKH� �LQIRUPDWLRQ�� � � � � � � � � � � �

DYDLODEOH� �WR� �SOD\HUV� �LQ��D��FRQWLQXRXV��WLPH��HQYLURQPHQW���DQG��KRZ��WKDW��LQIRUPDWLRQ��DIIHFWV�� � � � � � � � � � � � �

WKH� �PLQLPXP� �OHYHO� �RI� �HIIRUW��REVHUYHG���'HFN����������/HQJ���������� �7KH��UHVHDUFK��RI��/HQJ�� � � � � � � � � � � � � �

������� �IRXQG� �WKH� �PLQLPXP� �OHYHO� �RI��HIIRUW��VLJQLILFDQWO\��LQFUHDVHG��ZKHQ��FRQWLQXRXV��WLPH�� � � � � � � � � � � �

DQG��FRPSOHWH��LQIRUPDWLRQ��RI��RWKHU��SOD\HUV¶��FKRLFHV��ZDV��DSSOLHG��WR��WKH��0(*���&RQWLQXRXV�� � � � � � � � � � � � �

WLPH��DOORZV��SDUWLFLSDQWV��WR��UHVSRQG��TXLFNO\��WR��FKDQJHV��PDGH��E\��RWKHU��SOD\HUV���DQG��WR��DFW�� � � � � � � � � � � � � � �

���7KH\���UHFHLYHG����16)���JUDQW���6(6�������������$OWKRXJK����WKHLU���VRIWZDUH����&RQ*����LV���QRW���ZLGHO\���XVHG����WKH���TXDQWLW\��
RI���WKHLU���ZRUN���PRYHG���FRQWLQXRXV���WLPH���H[SHULPHQWV���IURP���WKH���IULQJH���RI���H[SHULPHQWDO���HFRQRPLFV���WR���D���FRPPRQ��
ODERUDWRU\���WRRO���
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RQ� �WKH� �DGGLWLRQDO� �LQIRUPDWLRQ�� �&RQWLQXRXV� �WLPH� �KDV� �RWKHU� �LQWHUDFWLRQV� �WKDQ� �MXVW� �ZLWK�� � � � � � � � � � � �

LQIRUPDWLRQ�� �DV� �LQ� �JDPHV� �ZKHUH� �SOD\HUV� �RQO\� �PDNH� �RQH� �FKRLFH�� �VXFK� �DV� �LQ� �WKH� �ZDU� �RI�� � � � � � � � � � � � � � � �

DWWULWLRQ� �JDPHV� �RI� �2SUHD�� �:LOVRQ�� �DQG� �=LOODQWH� ��������� �RU� �LQ� �WKH� �FRQWLQXRXV� �SULVRQHUV¶�� � � � � � � � � � � � �

GLOHPPD��RI��)ULHGPDQ��DQG��2SUHD�����������7KHVH��LQWHUDFWLRQV��PDNH��SUHGLFWLQJ��WKH��HIIHFW��RI�� � � � � � � � � � � � �

QXGJHV� �RQ� �D� �FRQWLQXRXV� �JDPH� �GLIILFXOW�� �DQG� �WR� �P\� �NQRZOHGJH� �WKLV� �LV� �WKH� �ILUVW� �VXFK�� � � � � � � � � � � � � � �

H[SHULPHQW�� �$V� �PDQ\� �VLWXDWLRQV� �LQ� �UHDO� �OLIH� �DUH� �PRUH� �DFFXUDWHO\� �GHVFULEHG� �XVLQJ�� � � � � � � � � � � �

FRQWLQXRXV���WLPH����WKLV���PHWKRG���LV���DSSURSULDWH���WR���VWXG\���PDQ\���UHDO�OLIH���SKHQRPHQD���

:KDW� �PDNHV� �WKH� �0(*� �D� �SDUWLFXODUO\� �JRRG� �FDQGLGDWH� �IRU� �D� �QXGJH� �LQ� �FRQWLQXRXV�� � � � � � � � � � � � �

WLPH� �LV� �WKDW� �WKHUH� �LV� �DQ� �DGGHG� �HOHPHQW� �RI� �ULVN� �LQ� �WKH� �LQWHUDFWLRQ�� �:KHUHDV� �RWKHU�� � � � � � � � � � � � � � �

FRRUGLQDWLRQ� �LVVXHV� �LQYROYH� �ULVN� �EHFDXVH��FRRUGLQDWLRQ��PD\��QRW��WDNH��SODFH���WKH��PLQLPXP�� � � � � � � � � � � �

HIIRUW��JDPH��LQYROYHV��DQ��DGGLWLRQDO��ULVN��EHFDXVH��KLJKHU��OHYHOV��RI��HIIRUW��PD\��EH��XQGHUFXW��E\�� � � � � � � � � � � � � � �

SOD\HUV��FKRRVLQJ��WR��H[SHQG��OHVV��HIIRUW���$QGHUVRQ���������� �7KLV��PHDQV��WKDW��SOD\HUV��ZRXOG�� � � � � � � � � � � � �

SUHIHU��WR��FRRUGLQDWH��WR��WKH��KLJKHVW��OHYHO��RI��HIIRUW���EXW��D��FRQFHUQ��IRU��VDIHW\��PD\��FDXVH��WKHP�� � � � � � � � � � � � � � � � �

WR��H[SHQG��ORZHU��OHYHOV��RI��HIIRUW�� �,Q��FRQWLQXRXV��WLPH��WKH��ULVNV��LQFXUUHG��IURP��QRW��ORZHULQJ�� � � � � � � � � � � � � � �

HIIRUW� �OHYHOV� �DUH� �UHGXFHG�� �VLQFH� �SOD\HUV� �PD\� �UHVSRQG� �WR� �DQ\� �FKDQJHV� �QHDUO\�� � � � � � � � � � � �

LQVWDQWDQHRXVO\� ��)ULHGPDQ�� �������� �1XGJHV� �KDYH� �EHHQ� �VWXGLHG� �LQ� �GLVFUHWH� �WLPH� �JDPHV��� � � � � � � � � � �

ZKLOH���WKH���H[SORUDWLRQ���RI���FRQWLQXRXV���WLPH���QXGJHV����DV���,���GR���KHUH����LV���D���QHZ���DUHD���RI���UHVHDUFK���
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0\��H[SHULPHQWDO��GHVLJQ��FORVHO\��UHVHPEOHV��WKH��IXOO��LQIRUPDWLRQ��WUHDWPHQWV��RI��/HQJ�� � � � � � � � � � �

�������� �,� �PRGLILHG� �WKH� �FRGH� �SURYLGHG� �E\� �/HQJ� �WR� �LPSOHPHQW� �D� �QXGJH� �LQ� �WKH� �0(*��� � � � � � � � � � � � � � �

$GGLQJ��WR��/HQJ¶V��IXOO��LQIRUPDWLRQ��WUHDWPHQWV���,��LPSOHPHQWHG��D��QXGJH��YHUVLRQ��RI��WKH��0(*�� � � � � � � � � � � � � �

E\� �FKDQJLQJ� �WKH� �SDUDPHWHUV� �DVVRFLDWHG� �ZLWK� �WKH� �FRVW� �RI� �HIIRUW� �DQG� �WKH� �ERQXV� �IURP� �WKH�� � � � � � � � � � � � � � �

PLQLPXP���HIIRUW���

7KHUH� �DUH� �IRXU� �WUHDWPHQWV� �LQ� �WKH� �H[SHULPHQW�� �7KH��ILUVW��LV��WKH��FRQWURO���ZKLFK��LV��D�� � � � � � � � � � � � � � �

GLVFUHWH� �WLPH� �0(*�� �VLPLODU� �WR� �RWKHU� �0(*V� �LQ� �WKH� �OLWHUDWXUH�� �7KH� �VHFRQG� �LV� �D� �QXGJH�� � � � � � � � � � � � � � �

WUHDWPHQW��LQ��ZKLFK��D��QXGJH��WDEOH��UHSODFHV��WKH��VWDQGDUG��WDEOH��GXULQJ��VRPH��RI��WKH��SHULRGV��LQ�� � � � � � � � � � � � � � � �

WKH� �PLGGOH� �RI� �WKH� �0(*�� �WKLV� �0(*� �LV� �DOVR� �LQ� �GLVFUHWH� �WLPH�� �,��DSSO\��FRQWLQXRXV��WLPH��WR�� � � � � � � � � � � � � � � � �

ERWK� �RI� �WKH� �SULRU� �WUHDWPHQWV� �WR� �REWDLQ� �WZR� �PRUH� �WUHDWPHQWV�� �D� �VWDQGDUG��FRQWLQXRXV��WLPH�� � � � � � � � � � � � � �

0(*� �DQG� �D� �QXGJH� �FRQWLQXRXV� �WLPH� �0(*�� �,� �XVH� �D� �EHWZHHQ��VXEMHFW��GHVLJQ��VR��WKDW��HDFK�� � � � � � � � � � � � � � � �

VXEMHFW���RQO\���SDUWLFLSDWHV���LQ���RQH���WUHDWPHQW���

�
������0DWKHPDWLFDO���3UHVHQWDWLRQ���RI���0(*��

�
,Q� �P\� �GLVFUHWH� �WLPH� �PLQLPXP� �HIIRUW� �JDPH�� �SOD\HUV� �DUH��SODFHG��LQ��JURXSV��RI��IRXU��� � � � � � � � � � � � � �

3OD\HUV� �SULYDWHO\� �DQG� �VLPXOWDQHRXVO\� �FKRRVH� �WR� �H[SHQG� �LQWHJHU� �HIIRUW� �OHYHOV� �EHWZHHQ� ���� � � � � � � � � � � �

DQG����� �7KH��KLJKHU��WKH��HIIRUW��WKDW��D��SOD\HU��FKRRVHV��WR��H[SHQG���WKH��ORZHU��KLV��RU��KHU��SD\RII�� � � � � � � � � � � � � � � � � �

IRU��WKH��SHULRG�� �7KH��LQFHQWLYH��IRU��H[SHQGLQJ��D��KLJKHU��OHYHO��RI��HIIRUW��FRPHV��IURP��WKH��ERQXV�� � � � � � � � � � � � � � � �

EDVHG� �RQ� �WKH� �PLQLPXP� �HIIRUW� �RI� �WKH� �JURXS� ��LQFOXGLQJ� �RQH¶V� �RZQ� �HIIRUW��� �7KLV��ERQXV��LV�� � � � � � � � � � � � � � �
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FRQYHQWLRQDOO\� �WZLFH� �WKH� �PDJQLWXGH� �RI� �WKH� �FRVW� �RI� �H[SHQGLQJ� �HIIRUW�� �7KLV� �PHDQV� �WKDW�� � � � � � � � � � � � �

WKHUH��DUH��VHYHQ��1DVK��HTXLOLEULD���HDFK��1DVK��HTXLOLEULXP��FRUUHVSRQGLQJ��WR��DQ��HIIRUW��WKDW��DOO�� � � � � � � � � � � � � �

SOD\HUV� �FKRRVH�� �7KHVH� �DUH� �UDQNHG� �IURP� �WKH� �OHDVW� �3DUHWR�HIILFLHQW� ��ZKHUH� �DOO� �SOD\HUV�� � � � � � � � � � � �

FKRRVH���WR���H[SHQG�������HIIRUW�����WR���PRVW���HIILFLHQW����ZKHUH���DOO���SOD\HUV���FKRRVH���WR���H[SHQG�������HIIRUW����

)RUPDOO\����WKH���GLVFUHWH���0(*���LV���D���JDPH���SOD\HG���LQ���JURXSV���RI����1����SDUWLFLSDQWV���RYHU����5��

SHULRGV����ZKHUH���HDFK���SDUWLFLSDQW����L����Ǽ���̂ ���������������������1�̀ ���VLPXOWDQHRXVO\���FKRRVHV���VRPH���HIIRUW���OHYHO��

ı�L���M����Ǽ���̂ ������������`����ZKHUH����L����Ǽ���̂ ���������������������1�̀ ���LV���DQ���LQGH[���WR���LQGLFDWH���WKH���SDUWLFLSDQW���FKRRVLQJ��

WKH���HIIRUW����DQG����M����Ǽ���̂ ���������������������5�̀ ���LV���DQ���LQGH[���WR���LQGLFDWH���WKH���SHULRG���WKH���HIIRUW���ZDV���FKRVHQ���LQ���

7KH���SDUDPHWHU���Į���LV���D���FRQVWDQW���VXIILFLHQWO\���ODUJH���WR���SUHYHQW���QHJDWLYH���SD\RIIV�����ȕ���LV���WKH���FRVW��

RI���H[SHQGLQJ���HIIRUW����DQG��� ���LV���WKH���ERQXV���IURP���WKH���JURXS���PLQLPXP���HIIRUW�����3D\RIIV���IRU���DQ\��

LQGLYLGXDO����L����LQ���DQ\���SHULRG����M�����GHQRWHG���ʌ�L���M�����DUH���JLYHQ���E\���WKH���IXQFWLRQ���

ʌ�L���M�����ı����M������ı�1���M����� ���Į�������ȕ�䩝�ı�L���M�������� �䩝�PLQ^ı����M������ı�1���M�̀ � ����������

DQG���WKH���WRWDO���SD\RII���IRU���DQ���LQGLYLGXDO����L�����GHQRWHG���ʌ�L�����LV���JLYHQ���E\���

ʌ�L���� ��� ʌ�L�M�����ı����M������ı�1���M����
5

M¬ ¬�
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3DUWLFLSDQWV� �UHPDLQ� �LQ� �WKH� �VDPH� �JURXS� �DOO� 5� �SHULRGV�� �$IWHU� �HDFK� �SHULRG� M���� � � � � � � � � � � � �

SDUWLFLSDQWV� �DUH��LQIRUPHG��RI��WKH��HIIRUW��ı�L���M� �IRU��HYHU\��SDUWLFLSDQW��LQ��WKH��JURXS���DQG��RI��WKHLU�� � � � � � � � � � � � � � � �

RZQ� �SD\RIIV� �IRU� �WKDW� �SHULRG� �DQG� �DOO� �SUHYLRXV� �SHULRGV�� �3DUWLFLSDQWV� �KDYH�[� �VHFRQGV� �WR�� � � � � � � � � � � � � �

GHFLGH���RQ���DQ���HIIRUW���OHYHO���

�
������3DUDPHWHUV���DQG���SD\RIIV��

$��VFUHHQVKRW��RI��WKH��SD\RII��WDEOH��XVHG��LQ��P\��H[SHULPHQW��LV��JLYHQ��LQ��)LJXUH��������RQ�� � � � � � � � � � � � � � � �

WKH� �YHUWLFDO� �D[LV� �SDUWLFLSDQWV� �FKRRVH� �WKHLU� �RZQ� �HIIRUW�� �DQG� �RQ� �WKH� �KRUL]RQWDO� �D[LV� �WKH�� � � � � � � � � � � � � �
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PLQLPXP� �HIIRUW� �RI� �WKH� �JURXS� �LV� �GLVSOD\HG�� �2QH¶V� �SD\RII� �LV� �IRXQG� �E\� �ORRNLQJ� �DW� �WKH�� � � � � � � � � � � � � � �

QXPEHU��LQ��WKH��VDPH��URZ��DV��RQH¶V��HIIRUW��DQG��WKH��VDPH��FROXPQ��DV��WKH��PLQLPXP��HIIRUW��RI��WKH�� � � � � � � � � � � � � � � � � �

JURXS���LQFOXGLQJ��RQH¶V��RZQ��� �)RU��H[DPSOH���LI��D��SDUWLFLSDQW��LQ��D��JURXS��RI��IRXU��FKRRVHV��DQ�� � � � � � � � � � � � � � � �

HIIRUW� �RI� ��� �DQG� �WKH� �RWKHU� �WKUHH��SDUWLFLSDQWV��FKRRVH��HIIRUWV��RI����������DQG������WKDW��SDUWLFLSDQW�� � � � � � � � � � � � � � � � �

ZRXOG��HDUQ��D��SD\RII��RI������IRU��WKDW��SHULRG�� �2I��LPSRUWDQFH��LV��WKDW���LI��D��SDUWLFLSDQW��NQHZ�D�� � � � � � � � � � � � � � � � � �

SULRUL� �WKH� �HIIRUWV� �RI� �WKH� �RWKHU� �SDUWLFLSDQWV�� �WKHQ� �WKDW� �SDUWLFLSDQW� �ZRXOG� �EH� �EHVW� �RII�� � � � � � � � � � � � � �

H[SHQGLQJ� �WKH� �VDPH� �DPRXQW� �RI� �HIIRUW� �DV� �WKH� �PLQLPXP� �HIIRUW� �FKRVHQ� �E\� �WKH� �UHVW� �RI� �WKH�� � � � � � � � � � � � � � � �

JURXS� �PHPEHUV�� �([SHQGLQJ� �PRUH� �WKDQ� �WKLV� �HIIRUW� �LV� �FRVWO\�� �DQG� �H[SHQGLQJ� �OHVV� �ZRXOG�� � � � � � � � � � � � �

ORZHU���WKH���JURXS���PLQLPXP���DQG���GHFUHDVH���WKDW���SDUWLFLSDQW¶V���SD\RII���

$� �FRPPRQ� �VHW� �RI� �SDUDPHWHUV� �IRU��WKH��JDPH��DUH��Į�� �������ȕ�� �������DQG�� �� ������ �7KH�� � � � � � � � � � � � � � � � � � � �

SD\RII��WDEOH��GHULYHG��IURP��WKHVH��SDUDPHWHUV��LV��GLVSOD\HG��LQ��)LJXUH��������DQG��LV��VWDQGDUG��LQ�� � � � � � � � � � � � � � �

PDQ\��VWXGLHV��LQYROYLQJ��WKH��0(*���/HQJ��HW��DO�����������+\XFN��HW��DO����������� �)RU��WKH��FRQWURO�� � � � � � � � � � � � � � � �

WUHDWPHQW���WKHVH��SDUDPHWHUV��DUH��XVHG�� �$V��PHQWLRQHG��HDUOLHU���WKLV��VWXG\��H[SORUHV��WKH��HIIHFWV�� � � � � � � � � � � � �

RI� �QXGJHV� �RQ� �WKH� �0(*�� �7R��LPSOHPHQW��D��QXGJH��SKDVH���,��KDYH��FKRVHQ��DQ��DOWHUQDWH��VHW��RI�� � � � � � � � � � � � � � � � �

SDUDPHWHUV��WR��XVH�� �,Q��WKLV��H[SHULPHQW���D��QXGJH��SHULRG��LV��D��SHULRG��LQ��ZKLFK��Į�� ��������ȕ�� ������ � � � � � � � � � � � � � � � � � � �

DQG� � � � � ����� �2XU� �QXGJH� �SDUDPHWHUV� �KDYH� �D� �ODUJHU� �GLIIHUHQFH� �IURP� �WKH� �EDVH� �SDUDPHWHUV�� � � � � � � � � � � � � � �

XVHG� �E\� �%UDQGWV� ��������� �,� �FKRVH� �WKHVH� �SDUDPHWHUV� �WR� �FUHDWH� �D� �SD\RII� �WDEOH� �ZLWK� �SHULRG�� � � � � � � � � � � � � � �

QXPEHUV� �DORQJ� �WKH� �GLDJRQDO� �DQG� �DQ� �HDV\�WR�XQGHUVWDQG� �SURJUHVVLRQ��XS��DQ\��FROXPQ�� �$V�� � � � � � � � � � � �

%UDQGWV����������ILQGV��WKDW��WKH��VL]H��RI��WKH��LQFHQWLYH��GLG��QRW��PDNH��D��VLJQLILFDQW��GLIIHUHQFH��LQ�� � � � � � � � � � � � � � � �

WKH��EHKDYLRU��LQGXFHG���,��DP��FRQILGHQW��WKDW��WKHVH��QXGJH��SDUDPHWHUV��ZLOO��LQGXFH��WKH��GHVLUHG�� � � � � � � � � � � � � �

EHKDYLRU�� �3DUWLFLSDQWV��DUH��QRW��LQIRUPHG��RI��WKHVH��DOWHUQDWH��SDUDPHWHUV��SULRU��WR��WKH��VWDUW��RI�� � � � � � � � � � � � � �

WKH��H[SHULPHQW���EXW��DUH��LQIRUPHG��RI��WKH��SRVVLELOLW\��WKDW��WKH��SDUDPHWHUV��FRXOG��FKDQJH�� �,Q�� � � � � � � � � � � � � �
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DOO��QXGJH��SHULRGV���WKH��QXPEHUV��RQ��WKH��SD\RII��WDEOH��SUHVHQWHG��WR��WKH��VXEMHFWV��DUH��VZLWFKHG�� � � � � � � � � � � � � � �

WR� �UHIOHFW� �WKLV� �QHZ� �SD\RII� �VFKHPH�� �7R� �KHOS� �SDUWLFLSDQWV� �UHFRJQL]H� �WKLV�� �WKH� �FRORULQJ�� � � � � � � � � � � � �

SDOHWWH� �RI� �WKH� �SD\RII� �WDEOH� �LV� �DOVR� �VZLWFKHG� ��LQ� �D� �PDQQHU� �VXFK� �WKDW� �LQGLYLGXDOV� �ZLWK�� � � � � � � � � � � � � � �

'HXWHUDQRSLD� �DQG� �3URWDQRSLD� �FDQ� �WHOO� �WKH� �GLIIHUHQFH��� �$� �VFUHHQVKRW� �RI� �WKH��SD\RII��WDEOH�� � � � � � � � � � � � �

GXULQJ���WKH���QXGJH���SHULRG���LV���SUHVHQWHG���LQ���)LJXUH���������

�

�
)LJXUH������������7KLV���LV���WKH���VWDQGDUG���SD\RII���WDEOH���DQG���LV���XVHG���IRU���WKH���PDMRULW\���RI���WKH���H[SHULPHQW�����,QGLYLGXDO��
SD\RIIV���DUH���FDOFXODWHG���E\���ILQGLQJ���WKH���LQWHUVHFWLRQ���RI���WKH���URZ���WKDW���FRUUHVSRQGV���WR���WKH���LQGLYLGXDO¶V���FKRVHQ��

YDOXH����DQG���WKH���FROXPQ���WKDW���FRUUHVSRQGV���WR���WKH���JURXS���PLQLPXP���HIIRUW���
�
�

�
)LJXUH������������7KLV���LV���WKH���QXGJH���SD\RII���WDEOH���WKDW���LV���RQO\���XVHG���WR���FDOFXODWH���SD\RIIV���LQ���QXGJH���SHULRGV����SHULRGV������
WKURXJK�������RI���WUHDWPHQWV���ZLWK���D���QXGJH������7KH���FRORU���LV���GLIIHUHQW���IURP���WKH���VWDQGDUG���SD\RII���WDEOH���WR���VLJQDO���WR��

VXEMHFWV���WKDW���WKH���SD\RIIV���KDYH���FKDQJHG���IURP���WKHLU���RULJLQDO���YDOXHV���
�

�
7KH��QXGJH��SD\RII��WDEOH��KDV��DQ��LPSRUWDQW��GLIIHUHQFH��IURP��WKH��VWDQGDUG��SD\RII��WDEOH�� � � � � � � � � � � � �

LQ� �WKDW� �LQ� �DQ\� �JLYHQ� �FROXPQ�� �HYHU\� �SD\RII� �LQ� �WKDW� �FROXPQ� �LV� �VWULFWO\� �JUHDWHU� �WKDQ� �HYHU\�� � � � � � � � � � � � � � � �
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SD\RII��LQ��WKH��FROXPQ��WR��WKH��ULJKW���DQG��VWULFWO\��OHVV��WKDQ��HYHU\��SD\RII��LQ��WKH��FROXPQ��WR��WKH�� � � � � � � � � � � � � � � � � �

OHIW�� �$OWKRXJK��WKH��UDQNLQJV��RI��WKH��SD\RIIV��LQ��DQ\��FROXPQ��DUH��WKH��VDPH��DV��LQ��WKH��VWDQGDUG�� � � � � � � � � � � � � � � � �

WDEOH�� �WKH� �UHODWLYH� �UDQNLQJV� �RI� �WKH� �SD\RIIV��EHWZHHQ��FROXPQV��DUH��GLIIHUHQW�� �)RU��H[DPSOH��� � � � � � � � � � � � �

FRPSDUH��WKH��SD\RIIV��XQGHU��WKH��VWDQGDUG��WDEOH��RI��DQ��HIIRUW��RI�����ZLWK��D��PLQLPXP��HIIRUW��RI������ � � � � � � � � � � � � � � � � �

ZKLFK��LV�������DQG��DQ��HIIRUW��RI�����ZLWK��D��PLQLPXP��HIIRUW������ZKLFK��LV�������7KXV���D��YDOXH��LQ��D�� � � � � � � � � � � � � � � � � � � � �

FROXPQ��RI��ORZHU��PLQLPXP��HIIRUW��LV��JUHDWHU��WKDQ��D��YDOXH��LQ��D��FROXPQ��RI��KLJKHU��PLQLPXP�� � � � � � � � � � � � � � � �

HIIRUW�� �%XW� �XQGHU� �WKH� �QXGJH� �WDEOH�� �WKHVH� �SD\RIIV� �DUH� ���� �DQG������UHVSHFWLYHO\���DQG��VR��WKH�� � � � � � � � � � � � � � � �

QXGJH��WDEOH��PDLQWDLQV��WKDW��SD\RIIV��LQ��D��KLJKHU��PLQLPXP��HIIRUW��FROXPQ��DUH��DOZD\V��JUHDWHU�� � � � � � � � � � � � � �

WKDQ� �SD\RIIV� �LQ� �D� �ORZHU� �PLQLPXP� �HIIRUW� �FROXPQ�� �7KH� �QXGJH� �WDEOH� �PDLQWDLQV� �WKH� �EDVLF�� � � � � � � � � � � � � �

VWUXFWXUH��RI��WKH��PLQLPXP��HIIRUW��JDPH���EXW��UHGXFHV��WKH��ULVN��LQYROYHG��ZLWK��RYHU�H[SHQGLQJ�� � � � � � � � � � � � �

HIIRUW�� �7KLV� �PHDQV� �WKDW� �WKH� �FRVW� �IRU� �RYHU�H[SHQGLQJ� �HIIRUW� �LV� �VPDOO�� �DQG� �PD\� �VHUYH� �WR�� � � � � � � � � � � � � � �

LQFUHDVH���WKH���PLQLPXP���HIIRUW���OHYHO���

2XU���QXGJH���WDEOH���LV���IXQGDPHQWDOO\���GLIIHUHQW���IURP���WKH���³%´���WDEOH���RI���+\XFN�������������DV��

LW���PDLQWDLQV���WKH���EDVLF���VWUXFWXUH���RI���WKH���0(*�����7KH���WDEOH���WKDW���+\XFN���XVHG���GLG���QRW���LQFOXGH���DQ��

LQFHQWLYH���WR���PDWFK���WKH���PLQLPXP���HIIRUW���RI���RWKHU���JURXS���PHPEHUV�����7KHUHIRUH����DQ���HIIRUW��

OHYHO���RI�������LV���D���VWULFWO\���GRPLQDQW���VWUDWHJ\���LQ���+\XFN¶V���QXGJH���SHULRG����DQG���LW���LV���QRW���LQ���P\��

QXGJH���SHULRG���

,Q��RUGHU��WR��HIIHFWLYHO\��PRGHO��D��QXGJH��WR��D��V\VWHP��DOUHDG\��LQ��H[LVWHQFH���,��FKRRVH��WR�� � � � � � � � � � � � � � � �

LPSOHPHQW� �WKH� �QXGJH��WDEOH��RQO\��DIWHU�����SHULRGV��RI��WKH��0(*��KDYH��EHHQ��SOD\HG��XQGHU��WKH�� � � � � � � � � � � � � � � �

VWDQGDUG� �SD\RII� �WDEOH�� �7KLV� �PHDQV��WKDW��JURXSV��ZLOO��DOUHDG\��EH��GHYHORSLQJ��D��WUHQG��ZKHQ�� � � � � � � � � � � � � �

WKH� �QXGJH� �LV� �LPSOHPHQWHG�� �,� �KDYH� �FKRVHQ� �D� �PLG�JDPH� �LPSOHPHQWDWLRQ� �EHFDXVH� �PDQ\�� � � � � � � � � � � �

����



�
�

QXGJHV� �DUH� �SROLF\� �GHFLVLRQV� �FRQFHUQLQJ� �V\VWHPV� �WKDW� �DUH� �DOUHDG\��LQ��SODFH���DQG��WR��PRGHO�� � � � � � � � � � � � � �

WKHVH���SROLFLHV���,���QHHG���VXEMHFWV���WR���KDYH���D���KLVWRU\���RI���FRRUGLQDWLRQ���IDLOXUH���DV���D���JURXS���

�
������&RQWLQXRXV���7LPH��

�
$V��GHVFULEHG��HDUOLHU���FRQWLQXRXV��WLPH��FDQ��EH��DSSOLHG��WR��WKH��GLVFUHWH��WLPH��0(*��WR�� � � � � � � � � � � � � �

FUHDWH��WKH��FRQWLQXRXV��WLPH��0(*�� �7KH��FRQWLQXRXV��WLPH��YHUVLRQ��KDV��WKH��VDPH��SDUDPHWHUV�� � � � � � � � � � � � �

DQG� �IRUPXODWLRQ��� �H[FHSW� �WKDW� �Ȉ�L���M� �LV� �D� �IXQFWLRQ� �RI� W� �ZLWK� �GRPDLQ� W� �Ǽ� �>���@�� �DQG� �UDQJH�� � � � � � � � � � � � � � � � ��

^�������������`���WKDW��LV��Ȉ�L���M� ����>���@��ĺ��̂ �������������`�� �$V��WKH��WLPH�W��SURJUHVVHV��IURP�����WR�����DW��VRPH�� � � � � � � � � � � � � � � � � � � � � � �

UDWH� �RI� W� � � [� VHFRQGV�� �SDUWLFLSDQWV� �PD\� �FKDQJH� �WKHLU� �HIIRUW� �OHYHOV� �DQG� �PD\� �REVHUYH� �WKH�� � � � � � � � � � � � � � � �

SUHVHQW��HIIRUW��OHYHOV��RI��RWKHU��SDUWLFLSDQWV�� �7KLV��PHDQV��WKDW��Ȉ�L���M���W����LV��QRW��FKRVHQ�H[��DQWH��EXW�� � � � � � � � � � � � � � � �

UDWKHU� �DV� �WKH� �SDUWLFLSDQW� �REVHUYHV� �WKH� �FKRLFHV� �RI� �RWKHU� �SDUWLFLSDQWV�� �7KXV�� �WKH� �SD\RII�� � � � � � � � � � � � �

IXQFWLRQ���LV���QRZ���

ɉ�L���M�����Ȉ����M������Ȉ�1���M����� ��� �Į�������ȕ�䩝�Ȉ�L���M������W��������� �䩝�PLQ^Ȉ����M���W�������Ȉ�1���M���W��`����G�Wܬ�
�

�
� �������������

1RWH��WKDW��ɉ�L���M� �LV��D��IXQFWLRQ��RI��WKH��Ȉ�L���M�¶V���QRW��D��IXQFWLRQ��RI�W��� �7KDW��LV���ɉ�L���M� ��Ȉ����M������Ȉ�1���M����LV��QRW�� � � � � � � � � � � � � � � � � � � �

HYDOXDWHG� �IRU� �FRQVWDQWV� �Ȉ�L���M� ���W�����EXW��IRU��IXQFWLRQV��Ȉ�L���M� ����>���@��ĺ��̂ �������������`�� �7KH��Ȉ�L���M�¶V��DUH�� � � � � � � � � � � � � � � � � �

IXQFWLRQV� �WKDW� �PDS� W� �LQWR� �WKH� �VSDFH��RI��SRVVLEOH��HIIRUWV���VR��HDFK��Ȉ�L���M� �FDQ��EH��HYDOXDWHG��DW��D�� � � � � � � � � � � � � � � � � �

WLPH� W��� �7KH� �IXQFWLRQ� �ɉ�L���M��Ȉ����M������Ȉ�1���M��� �LV� �QRW� �HYDOXDWHG� �DW��D��WLPH�W��EXW��UDWKHU��LV��DQ��LQWHJUDO�� � � � � � � � � � � � � � � � �

RYHU��WKH��ʌ�L���M�SUHVHQWHG��LQ��HTXDWLRQ������� �,QWXLWLYHO\���ɉ�L���M�FRQVLGHUV��WKH��JDPH��E\��ORRNLQJ��DW��WKH�� � � � � � � � � � � � � � � �

FKRLFHV� �RI� �HDFK� �SOD\HU� �GXULQJ� �WKH� �HQWLUH� �WLPH���DQG��FDQQRW��EH��HYDOXDWHG��DW��DQ\��SDUWLFXODU�� � � � � � � � � � � � � � �

WLPH���

�

���7R���FODULI\���WKH���GLIIHUHQFHV���EHWZHHQ���WKH���GLVFUHWH���DQG���FRQWLQXRXV���WLPH���YHUVLRQV���RI���WKH���0(*����,���GHQRWH���WKH��
HIIRUW���DQG���SD\RII���REMHFWV���LQ���GLVFUHWH���WLPH���ZLWK���ORZHUFDVH���*UHHN���OHWWHUV����ı���DQG���ʌ����DQG���LQ���FRQWLQXRXV���WLPH��
ZLWK���XSSHUFDVH���*UHHN���OHWWHU����Ȉ���DQG���ɉ�����UHVSHFWLYHO\���
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������7UHDWPHQWV��
�
:H� �LPSOHPHQW� �D� ��� �E\� ��� �IDFWRULDO� �GHVLJQ� ��VHH� �7DEOH� ������� �ZLWK� �GLVFUHWH� �RU�� � � � � � � � � � � � � �

FRQWLQXRXV��WLPH��DV��RQH��GLPHQVLRQ���DQG��ZKHWKHU��D��QXGJH��SHULRG��LV��LPSOHPHQWHG��RU��QRW��DV�� � � � � � � � � � � � � � �

WKH��RWKHU��GLPHQVLRQ�� �)RU��WKH��WLPH��YDULDEOH���WKH��WUHDWPHQWV��DUH��HLWKHU��FRQGXFWHG��HQWLUHO\��LQ�� � � � � � � � � � � � � �

GLVFUHWH� �WLPH� �RU� �HQWLUHO\� �LQ� �FRQWLQXRXV� �WLPH�� �7KH� �SD\RIIV� �DUH� �VFDOHG� �VXFK� �WKDW� �LI� �DOO�� � � � � � � � � � � � � � �

SOD\HUV� �LQ� �WKH� �FRQWLQXRXV� �WLPH� �JDPH� �PDLQWDLQHG� �FRQVWDQW� �HIIRUW� �OHYHOV� �IRU� �WKH��HQWLUH������ � � � � � � � � � � � � �

VHFRQG� �SHULRG���WKHQ��WKH\��ZRXOG��HDUQ��WKH��VDPH��SD\RIIV��DV��LI��WKH\��KDG��FKRVHQ��WKRVH��HIIRUW�� � � � � � � � � � � � � � � �

OHYHOV� �LQ� �D��GLVFUHWH��WLPH��SHULRG�� �%HWZHHQ��SHULRGV��VXEMHFWV��LQ��DOO��WUHDWPHQWV��DUH��VKRZQ��D�� � � � � � � � � � � � � � �

KLVWRU\� �RI� �WKHLU� �HDUQLQJV�� �WKH� �DYHUDJH� �HIIRUW� �RI� �HDFK� �VXEMHFW� �LQ� �HDFK� �SHULRG�� �DQG� �WKH�� � � � � � � � � � � � � � �

DYHUDJH� �PLQLPXP� �HIIRUW� �RI� �HDFK� �SHULRG�� �7KH� �QH[W� �SHULRG��RQO\��EHJLQV��RQFH��DOO��VXEMHFWV�� � � � � � � � � � � � � �

LQGLFDWH���WKDW���WKH\���DUH���UHDG\���

�
7DEOH�����������7KH���URZ���LV���WKH���W\SH���RI���WLPH���XVHG���LQ���WKH���PLQLPXP��
HIIRUW���JDPH����DQG���WKH���FROXPQ���LV���ZKHWKHU���D���QXGJH���SHULRG���LV��

LPSOHPHQWHG���

� 1R���1XGJH�� 1XGJH��

�
'LVFUHWH��

6WDQGDUG��
'LVFUHWH��

1XGJH��
'LVFUHWH��

�
&RQWLQXRXV��

6WDQGDUG��
&RQWLQXRXV��

1XGJH��
&RQWLQXRXV��

�
�

)RU��WKH��QXGJH��YDULDEOH���WKH��QXGJH��SD\RIIV��DUH��LPSOHPHQWHG��LQ��SHULRGV�����WKURXJK����� � � � � � � � � � � � � �

�LQFOXVLYH��� �7KXV�� �SDUWLFLSDQWV� �SOD\� �WKH� �ILUVW� ��� �SHULRGV� �DV� �LQ� �D� �UHJXODU� �PLQLPXP� �HIIRUW�� � � � � � � � � � � � � �

JDPH�� �WKH� �QH[W� ��� �ZLWK� �WKH� �QXGJH� �SD\RIIV�� �DQG� �WKH� �ILQDO� ��� �ZLWK� �QRUPDO� �SD\RIIV�� �7KLV�� � � � � � � � � � � � � � � �

GHVLJQ��LV��FKRVHQ��VR��WKDW��WKH��HIIHFWV��RI��WKH��QXGJH��PD\��EH��HYLGHQW�� �7KH��ILUVW�����SHULRGV��ZLWK�� � � � � � � � � � � � � � � � � �

WKH��VWDQGDUG��SD\RII��WDEOH��DUH��QHFHVVDU\��VR��WKDW��WKH��DSSHDUDQFH��RI��WKH��QXGJH��WDEOH��LQ��SHULRG�� � � � � � � � � � � � � � � �
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���LV��D��FKDQJH��IURP��WKH��VWDWXV��TXR�� �7KH��QXGJH��ODVWV��IRU�����SHULRGV���ZKLFK��,��K\SRWKHVL]H��LV�� � � � � � � � � � � � � � � � � �

HQRXJK� �WLPH� �IRU� �SOD\HUV� �WR� �GHYHORS� �DQ� �HTXLOLEULXP� �DW� �D� �PLQLPXP� �HIIRUW� �DERYH� �WKH�� � � � � � � � � � � � � �

PLQLPXP��HIIRUW��LQ��WKH��FRUUHVSRQGLQJ��WUHDWPHQW��ZLWK��QR��QXGJH�� �)LQDOO\���WKH��ODVW�����SHULRGV�� � � � � � � � � � � � � �
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+\SRWKHVLV�����7KH��DYHUDJH��PLQLPXP��HIIRUW��LQ��SHULRG������LQFUHDVHV��PRUH��LQ�� � � � � � � � � � � �

WKH����1XGJH���&RQWLQXRXV����WUHDWPHQW���WKDQ���LQ���WKH����1XGJH���'LVFUHWH����WUHDWPHQW���

�
)RU� �WKH� �ILQDO� �K\SRWKHVLV�� �,� �DP� �FRQFHUQHG� �DERXW� �WKH� �UHODWLYH� �HIIHFW� �RI� �WKH� �QXGJH�� � � � � � � � � � � � � �

SHULRGV��LQ��WKH��FRQWLQXRXV��WLPH��VHWWLQJ��FRPSDUHG��WR��WKH��GLVFUHWH��WLPH��VHWWLQJ���DQG��ZLVK��WR�� � � � � � � � � � � � � � �

VHH� �ZKHWKHU� �WKH� �QXGJH� �LV� �PRUH� �HIIHFWLYH� �LQ� �FRQWLQXRXV� �WLPH� �WKDQ� �LQ� �GLVFUHWH� �WLPH�� �7R�� � � � � � � � � � � � � � �

TXDQWLWDWLYHO\� �WHVW� �WKLV�� �,� �ILUVW� �FDOFXODWH� �WKH� �UHODWLYH��LQFUHDVH��LQ��PLQLPXP��HIIRUW�� �7KLV��LV�� � � � � � � � � � � � � �

GRQH� �E\� �VXEWUDFWLQJ� �WKH� �PHDQ� �PLQLPXP� �HIIRUW� �LQ� �D� 6WDQGDUG� �WUHDWPHQW� �IURP� �WKH�� � � � � � � � � � � � �

����
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FRUUHVSRQGLQJ� 1XGJH� �WUHDWPHQW�� �7KDW� �LV�� �WKH� �PHDQ� �PLQLPXP� �HIIRUW� �LQ� �SHULRG� ���� �RI�� � � � � � � � � � � � �

6WDQGDUG��'LVFUHWH��LV��VXEWUDFWHG��IURP��HDFK��RI��WKH��PLQLPXP��HIIRUWV��LQ��SHULRG������RI�1XGJH�� � � � � � � � � � � � � � �

'LVFUHWH����DQG��WKH��VDPH��IRU��WKH�6WDQGDUG��&RQWLQXRXV��DQG�1XGJH��&RQWLQXRXV��� �7KH��LQFUHDVH�� � � � � � � � � � � � �

LQ��PLQLPXP��HIIRUW��LV��WKHQ��D��VHW��RI��REVHUYDWLRQV���RQH��IRU��HDFK��JURXS��LQ�1XGJH��WUHDWPHQWV��� � � � � � � � � � � � � � � �

:LWK� �WKHVH� �JURXSV� �,� �UXQ� �D� �WZR�VLGHG� �:LOFR[RQ� �UDQN�VXP� �WHVW� �WR� �WHVW� �ZKHWKHU� �WKH�� � � � � � � � � � � � � �

&RQWLQXRXV� �WUHDWPHQW� �LV� �JUHDWHU� �WKDQ� �WKH�'LVFUHWH� WUHDWPHQW� �DV� �WKH� �LPSURYHPHQW� �LQ� �WKH�� � � � � � � � � � � � �

&RQWLQXRXV� �FDVH��PD\��QRW��KDYH��D��ODUJHU��PDJQLWXGH��WKDQ��WKH��LPSURYHPHQW��LQ��WKH�'LVFUHWH�� � � � � � � � � � � � � �

FDVH�� �7KH��QXOO��K\SRWKHVLV��LV��WKDW��WKH��LQFUHDVHV��LQ��WKH�'LVFUHWH��FDVH��KDYH��WKH��VDPH��PHDQ��DV�� � � � � � � � � � � � � � � � �

LQ��WKH�&RQWLQXRXV�FDVH���DQG��WKH��DOWHUQDWLYH��LV��WKDW��LQFUHDVHV��LQ��WKH�&RQWLQXRXV��FDVH��KDYH��D�� � � � � � � � � � � � � � � �

GLIIHUHQW���PHDQ���
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�
5HVXOWV��

�
�
'XH� �WR� �WKH� �&29,'���� �SDQGHPLF�� �RQO\� �GDWD� �RQ� �WKH�6WDQGDUG� �'LVFUHWH� �WUHDWPHQW�� � � � � � � � � � � �

FRXOG� �EH��JDWKHUHG�� �6XFK��GDWD��IXQFWLRQV��DV��D��SLORW��IRU��WKH��UHVW��RI��WKH��H[SHULPHQW�� �,Q��WKLV�� � � � � � � � � � � � � � � � �

VHFWLRQ� �,� �GLVFXVV� �WKH� �SURFHGXUHV� �XVHG� �LQ� �WKH� �H[SHULPHQW�� �GHVFULEH� �WKH� �SDUWLFLSDQWV�� �DQG�� � � � � � � � � � � � �

SUHVHQW���WKH���SLORW���GDWD���

�
������3URFHGXUHV��

7ZR� �SLORW� �H[SHULPHQWV� �ZHUH� �UXQ� �LQ� �)HEUXDU\� �DQG� �0DUFK� �RI� ������ �LQ� �WKH�� � � � � � � � � � � � �

H[SHULPHQWDO��HFRQRPLFV��ODERUDWRU\��DW��%D\ORU��8QLYHUVLW\�� �,��DP��JUDWHIXO��IRU��WKH��JHQHURVLW\�� � � � � � � � � � � �

RI� �WKH��%D\ORU��8QGHUJUDGXDWH��5HVHDUFK��DQG��6FKRODUO\��$FKLHYHPHQW��LQLWLDWLYH��IRU��IXQGLQJ�� � � � � � � � � � �

WKLV���UHVHDUFK���E\���SURYLGLQJ���WKH���FDVK���WR���SD\���SDUWLFLSDQWV���

7KH� �H[SHULPHQW� �LV� �SURJUDPPHG� �LQ� �]�7UHH� ��)LVF�KEDFKHU�� �������� �7KDQNV� �WR� �WKH�� � � � � � � � � � �

]�7UHH� �FRGH� �SURYLGHG� �E\� �/HQJ� ��������� �,� �DP� �DEOH� �WR� �LPSOHPHQW� �WKH� �0(*��LQ��FRQWLQXRXV�� � � � � � � � � � � � � � �

WLPH�� �,��PRGLILHG��WKH��FRGH��SURYLGHG��E\��/HQJ��WR��DOORZ��IRU��WKH�1XGJH��WUHDWPHQWV��PHQWLRQHG�� � � � � � � � � � � � � � �

DERYH�� �6XEMHFWV� �ZHUH� �DEOH� �WR� �FKDQJH� �WKHLU� �GHFLVLRQV� �HYHU\� ����� �VHFRQGV�� �ZKLFK��LV��FORVH�� � � � � � � � � � � � � �

HQRXJK��WR��FRQWLQXRXV��WLPH��WKDW��,��FRQVLGHU��WKH��H[SHULPHQW��WR��EH��UXQ��LQ��FRQWLQXRXV��WLPH���DV�� � � � � � � � � � � � � � � �

GLG��/HQJ���������� �7R��PLQLPL]H��GLIIHUHQFHV��EHWZHHQ��WKH��FRQWLQXRXV��WLPH��DQG��GLVFUHWH��WLPH�� � � � � � � � � � � � �

WUHDWPHQWV�� �VXEMHFWV� �LQ� �WKH� �GLVFUHWH� �WLPH� �WUHDWPHQWV� �KDG� ���� �VHFRQGV� ��WKH� �VDPH� �DV� �LQ� �WKH�� � � � � � � � � � � � � � �

FRQWLQXRXV��WLPH��WUHDWPHQWV���WR��PRGLI\��WKHLU��FKRLFHV��DIWHU��DOO��VXEMHFWV��KDG��VXEPLWWHG��WKHLU�� � � � � � � � � � � � �

LQLWLDO��FKRLFHV�� �7KH��VXEMHFWV��FRXOG��QRW��VHH��WKH��FKRLFHV��RI��RWKHU��VXEMHFWV��RU��WKH��PLQLPXP�� � � � � � � � � � � � � � �

����
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HIIRUW� �GXULQJ� �WKLV� �WLPH�� �$IWHU� �WKH� �H[SHULPHQW� �FRQFOXGHG�� �DW� �OHDVW� �RQH� �VXEMHFW� �YHUEDOO\�� � � � � � � � � � � � �

H[SUHVVHG� �FRQIXVLRQ� �RYHU� �WKH� �SXUSRVH� �RI� �WKLV�� �\HW� �DV� �WKLV� �LV� �LPSRUWDQW� �WR� �PDLQWDLQLQJ�� � � � � � � � � � � � � �

VLPLODULW\���EHWZHHQ���WKH���WUHDWPHQWV����,���GHFLGHG���WR���NHHS���LW���DV���D���IHDWXUH���RI���WKH���JDPH���

6XEMHFWV� �HQWHUHG� �WKH��ODERUDWRU\���DQG��DIWHU��DOO��VXEMHFWV��DUULYHG���VXEMHFWV��ZHUH��HDFK�� � � � � � � � � � � �

UDQGRPO\� �DVVLJQHG� �D� �FRPSXWHU�� �,I� �WKHUH� �ZHUH� �PRUH� �VXEMHFWV� �WKDQ��JURXS��VL]H��SHUPLWWHG��� � � � � � � � � � � � �

WKHQ� �VRPH� �VXEMHFWV� �ZHUH� �UDQGRPO\� �VHOHFWHG� �WR� �UHFHLYH� �WKH� �SDUWLFLSDWLRQ� �IHH� �DQG� �ZHUH�� � � � � � � � � � � � �

GLVPLVVHG�� �$IWHU� �SDSHU� �LQVWUXFWLRQV� �ZHUH� �KDQGHG� �RXW� �WR� �VXEMHFWV�� �WKH� �LQVWUXFWLRQV� �ZHUH�� � � � � � � � � � � �

UHDG��E\��WKH��H[SHULPHQWHU�� �)ROORZLQJ��D��TXL]��WR��FKHFN��XQGHUVWDQGLQJ���WKH��WUHDWPHQW��EHJDQ��� � � � � � � � � � � � �

$OO� �VXEMHFWV� �LQ� �D� �VHVVLRQ� �ZHUH� �D� �SDUW� �RI� �WKH� �VDPH� �WUHDWPHQW� �JURXS�� �1R� �GHFHSWLRQ� �ZDV�� � � � � � � � � � � � � � � �

XVHG�� �DQG� �IRU� 1XGJH� �WUHDWPHQWV� �VXEMHFWV� �ZHUH� �QRW� �LQIRUPHG� �RI� �WKH� �OHDUQLQJ� �SHULRG��� � � � � � � � � � � � �

6XEMHFWV� �LQ� 6WDQGDUG� �WUHDWPHQWV� �UHFHLYHG� �WKH� �VDPH� �LQVWUXFWLRQV� �DV� �WKHLU� 1XGJH�� � � � � � � � � � �

FRXQWHUSDUWV��ZRXOG��KDYH���DQG��DOO��VXEMHFWV��IDFHG��WKH��DPELJXRXV��SRVVLELOLW\��RI��D��FKDQJH��LQ�� � � � � � � � � � � � � �

WKH� �SDUDPHWHUV�� �6XEMHFWV� �ZHUH� �SDLG� �WKHLU� �VKRZ�XS� �IHH� �RI� ������ �DQG� �WKHLU� �HDUQLQJV�� �,�� � � � � � � � � � � � � �

H[SHFWHG��HDUQLQJV��WR��DYHUDJH�������LQ��DGGLWLRQ��WR��WKH��VKRZ�XS��IHH�� �$IWHU��WKH��H[SHULPHQWDO�� � � � � � � � � � � � � �

SRUWLRQ��RI��WKH��0(*���EXW��EHIRUH��WKH��VXUYH\��DQG��FRPSHQVDWLRQ����VXEMHFWV��SDUWLFLSDWHG��LQ��DQ�� � � � � � � � � � � � � �

XQUHODWHG��ODERU��PDUNHW��WDVN�� �$IWHU��WKH��FRQFOXVLRQ��RI��WKDW��WDVN���RQH��RI��WKH��WZR��JDPHV��ZDV�� � � � � � � � � � � � � � � �

UDQGRPO\��VHOHFWHG��IRU��SD\PHQW���WKLV��ZDV��HPSKDVL]HG��WR��VXEMHFWV��DIWHU��UHDGLQJ��WKH��RSHQLQJ�� � � � � � � � � � � � �

LQVWUXFWLRQV��� �WKLV� �ZDV� �FRPPRQ� �LQIRUPDWLRQ� �WR� �SDUWLFLSDQWV�� �,Q� �ERWK� �VHVVLRQV�� �WKH�� � � � � � � � � � �

XQUHODWHG��ODERU��PDUNHW��WDVN��ZDV��FKRVHQ��WR��EH��SDLG�� �7KH��PHDQ��HDUQLQJV��IURP��WKH��0(*���LI�� � � � � � � � � � � � � � � �

LW���KDG���EHHQ���SDLG����LQ���DGGLWLRQ���WR���WKH���VKRZ�XS���IHH���ZRXOG���KDYH���EHHQ������������

�
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������3DUWLFLSDQWV��

7KHUH� �ZHUH� �WZR� �VHVVLRQV�� �WKH� �ILUVW� �ZLWK� �WZR� �JURXSV��RI��IRXU���DQG��WKH��VHFRQG��ZLWK�� � � � � � � � � � � � � � �

RQH��JURXS��RI��VL[����'XH��WR��WKH��UHVXOWV��RI��WKH��WZR��JURXSV��RI��IRXU���JURXS��VL]H��ZDV��LQFUHDVHG�� � � � � � � � � � � � � � � � � �

WR��VL[��DIWHU��WKH��ILUVW��VHVVLRQ��� �,��LQWHQGHG��WR��UHFUXLW��D��WRWDO��RI������SDUWLFLSDQWV���EXW��GXH��WR��WKH�� � � � � � � � � � � � � � � � � � �

&29,'���� �SDQGHPLF�� �LQ�SHUVRQ� �FODVVHV� �DW� �%D\ORU� �8QLYHUVLW\� �ZHUH� �FDQFHOHG� �DIWHU� �RQO\�� � � � � � � � � � �

WZR� �VHVVLRQV� �KDG� �EHHQ� �FRQGXFWHG�� �,� �VXFFHVVIXOO\� �JDWKHUHG� �SLORW� �GDWD� �IRU� �WKH�6WDQGDUG�� � � � � � � � � � � � �

'LVFUHWH� �WUHDWPHQW�� �7KXV��D��WRWDO��RI������VXEMHFWV��SDUWLFLSDWHG��LQ��WKH��H[SHULPHQW�� �6XEMHFWV�� � � � � � � � � � � � �

ZHUH� �UHFUXLWHG� �IURP� �D� �SRRO� �RI� �SDUWLFLSDQWV� �PDLQWDLQHG� �E\� �WKH� �XQLYHUVLW\�� �3ULRU� �WR� �WKH�� � � � � � � � � � � � � �

H[SHULPHQW�� �DGGLWLRQDO� �LQGLYLGXDOV� �ZHUH� �UHFUXLWHG� �LQWR� �WKH� �VXEMHFW� �SRRO� �E\� �VROLFLWDWLRQ�� � � � � � � � � � �

RXWVLGH��RI��RQ�FDPSXV��GLQLQJ��KDOOV�� �$V��QHDUO\��DOO��IUHVKPHQ��DW��%D\ORU��DUH��UHTXLUHG��WR��KDYH�� � � � � � � � � � � � � � �

D� �PHDO� �SODQ�� �,� �GR� �QRW� �VXVSHFW� �WKLV� �WR� �EH��D��VRXUFH��RI��SDUWLFLSDWLRQ��ELDV�� �1R��VXEMHFWV��KDG�� � � � � � � � � � � � � � � � � �

SDUWLFLSDWHG��LQ��VLPLODU��H[SHULPHQWV���DQG��VXEMHFWV��FRXOG��RQO\��SDUWLFLSDWH��LQ��RQH��WUHDWPHQW��� � � � � � � � � � � �

6XEMHFWV��ZHUH��DOO��EHWZHHQ��WKH��DJHV��RI������DQG����������������RI�������ZHUH��IHPDOH���DQG����������� � � � � � � � � � � � � � � � � � �

RI�������ZHUH��ZKLWH�� ����UHSRUWHG��DWWHQGLQJ��UHOLJLRXV��VHUYLFHV��DW��OHDVW��RQFH��D��ZHHN������DW��OHDVW�� � � � � � � � � � � � � � � � �

RQFH� �D� �PRQWK�� �DQG� ��� �D� �IHZ� �WLPHV� �D� �\HDU� �RU� �QHYHU�� �7KHVH� �DUH� �FKDUDFWHULVWLF� �RI� �%D\ORU�� � � � � � � � � � � � � � � � �

VWXGHQWV���DV���UHSRUWHG���E\���WKH���XQLYHUVLW\�����

�
������3LORW���GDWD��

$FFRUGLQJ� �WR� �P\� �K\SRWKHVHV�� �,� �DQWLFLSDWH� �WKH� �GDWD� �IURP� �WKH� 6WDQGDUG� �'LVFUHWH�� � � � � � � � � � � �

WUHDWPHQW� �WR� �KDYH� �ORZ� �OHYHOV� �RI� �HIILFLHQW� �FRRUGLQDWLRQ�� �+RZHYHU�� �LQ� �P\� �GDWD�� �JURXSV�� � � � � � � � � � � � �

TXLFNO\� �FRQYHUJH� �WR� �HIILFLHQW� �RXWFRPHV�� �$� �EDVLF� �RYHUYLHZ� �RI� �WKH� �FKRLFHV� �PDGH� �E\��WKH�� � � � � � � � � � � � � �

VXEMHFWV���LV���SUHVHQWHG���LQ���7DEOH��������

���KWWSV���ZZZ�ED\ORU�HGX�LUW�LQGH[�SKS"LG ���������7KLV���LV���D���UHSRUW���SXEOLVKHG���E\���%D\ORU���8QLYHUVLW\���DERXW���WKH��
FRPSRVLWLRQ���RI���WKH���XQGHUJUDGXDWH���VWXGHQW���ERG\���IRU���)DOO����������DQG���)DOO���������

����
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7DEOH�����������6XPPDU\���VWDWLVWLFV���RQ���HIIRUW���DQG���PLQLPXP���WKURXJKRXW���WKH��
H[SHULPHQW���IRU���DOO���JURXSV���

3HULRGV�� 0HDQ���(IIRUW��
�6WDQGDUG���'HYLDWLRQ���

0HDQ���0LQLPXP���(IIRUW��
�6WDQGDUG���'HYLDWLRQ���

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

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

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

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

�
7KH� �GDWD� �JDWKHUHG� �IURP� �WKH� �ILUVW� �VHVVLRQ� ��FRQVLVWLQJ� �RI� �WZR� �JURXSV� �RI� �IRXU�� �LV�� � � � � � � � � � � � � �

SUHVHQWHG��ILUVW���IROORZHG��E\��WKH��GDWD��IURP��WKH��VHFRQG��VHVVLRQ�� �7KH��JURXSV��DUH��ODEHOHG������� � � � � � � � � � � � � � �

DQG���������IRU���WKH���ILUVW���VHVVLRQ����DQG�������IRU���WKH���VHFRQG���VHVVLRQ���

�
��������6HVVLRQ������

$� �JUDSK� �RI� �WKH� �HIIRUWV��RI��ERWK��JURXSV��LV��SUHVHQWHG��LQ��)LJXUH������� �,Q��)LJXUH�������,�� � � � � � � � � � � � � � � � �

SUHVHQW� �D� �JUDSK� �RI� �WKH� �PLQLPXP� �HIIRUW� �IRU� �ERWK� �JURXSV�� �%RWK� �JURXSV� �VKRZ� �D� �UDSLG�� � � � � � � � � � � � � � �

LQFUHDVH� �LQ� �FRRUGLQDWLRQ�� �DQG� �JURXS� ����� �HYHQ� �VKRZV� �VXFFHVVIXO� �LPSURYHPHQW� �LQ�� � � � � � � � � � �

FRRUGLQDWLRQ� �DIWHU� �DQ� �HTXLOLEULXP� �WKDW� �ODVWHG� ���� �SHULRGV�� �7KLV� �LV� �URXJKO\� �LQ� �OLQH� �ZLWK�� � � � � � � � � � � � � �
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XQGHU���WKH���DVVXPSWLRQ���WKDW���JURXSV���FRQVLVW���RI�������VXEMHFWV����DQG���LV���WKH���WRWDO���QXPEHU���RI���VXEMHFWV���QHHGHG���LQ���WKH��

H[SHULPHQW���WR���REWDLQ���WKDW���SRZHU���OHYHO���
�
�
��������3RZHU���7HVW���IRU���+\SRWKHVLV������

�
5HVFDOLQJ��WKH��%HWD��GLVWULEXWLRQV��IRU��WKLV��SRZHU��DQDO\VLV��LV��GLIIHUHQW��DV��WKH��UDQJH��LV�� � � � � � � � � � � � � �

IURP������WR����� �7R��GR��VR��,��PXOWLSO\��WKH��YDOXH��GUDZQ��IURP��WKH��VWDQGDUG��%HWD��E\������DQG��WKHQ�� � � � � � � � � � � � � � � � � � � �
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VXEWUDFW����� �8VLQJ��WKLV��UHVFDOLQJ���,��WUDQVIRUP��WKH��QRQWULYLDO��GRPDLQ��RI��WKH��%HWD��WR��>������@��� � � � � � � � � � � � � � � �

)RU��WKH�'LVFUHWH�WUHDWPHQWV���,��FKRRVH��WR��XVH��D��%HWD���������������IRU��D��PHDQ��RI��§�������� �7KLV��LV�� � � � � � � � � � � � � � � � � � � �

LQ� �OLQH� �ZLWK� �/HQJ� �������� �IRU� �WKH� �GLIIHUHQFH� �EHWZHHQ� �IXOO� �LQIRUPDWLRQ� �GLVFUHWH� �DQG�� � � � � � � � � � � � �

FRQWLQXRXV� �0(*V�� �)RU� �WKH�&RQWLQXRXV��WUHDWPHQWV���,��FKRRVH��WR��XVH��D��%HWD�������������IRU��D�� � � � � � � � � � � � � � � �

PHDQ��RI��§������� �7KH��OLPLWLQJ��IDFWRU��RQ��WKH��%HWD��SDUDPHWHUV��IRU��WKH�&RQWLQXRXV��WUHDWPHQW�� � � � � � � � � � � � � � �

LV��WKH��KLJK��OHYHO��RI��FRRUGLQDWLRQ��DOUHDG\��SUHVHQW��LQ��WKH�&RQWLQXRXV�WUHDWPHQWV��REVHUYHG��E\�� � � � � � � � � � � � � �

/HQJ�� �$IWHU��DWWHPSWLQJ��WR��ILQG��WKH��FRUUHFW��VDPSOH��VL]H��WR��REWDLQ��D��SRZHU��RI��������,��VWRSSHG�� � � � � � � � � � � � � � � � �

DIWHU� �,��FDPH��WR��WKH��FRQFOXVLRQ��WKDW��WKH��VDPSOH��VL]H��ZRXOG��EH��LPSUDFWLFDO��WR��UHDFK��HYHQ��D�� � � � � � � � � � � � � � � � �

VPDOO��SRZHU�� �7KLV��LV��QRW��SURPLVLQJ��IRU��ILQGLQJ��UHVXOWV��FRQFHUQLQJ��WKH��HIIHFWV��RI��QXGJHV��LQ�� � � � � � � � � � � � � � �

GLVFUHWH���YHUVXV���FRQWLQXRXV���WLPH���

+RZHYHU���LI��,��DVVXPH��WKDW��WKH��QXGJH��LV��DOPRVW��DOZD\V��HIIHFWLYH��LQ��WKH�&RQWLQXRXV�� � � � � � � � � � � � � �

WUHDWPHQW�� �DQG��WKDW��,��KDYH��D��WLJKWHU��GLVWULEXWLRQ��LQ��WKH�'LVFUHWH��WUHDWPHQWV���,��PD\��FKDQJH�� � � � � � � � � � � � � � �

WKH� �GLVWULEXWLRQ� �IRU��WKH�&RQWLQXRXV�WUHDWPHQW��WR��%HWD�������������DQG��WKH��GLVWULEXWLRQ��RI��WKH�� � � � � � � � � � � � � � �

'LVFUHWH����WUHDWPHQWV���WR���%HWD������������������7KHVH���DUH���SUHVHQWHG���LQ���)LJXUH���������

�
)LJXUH�����������7KHVH���DUH���WKH���3')V���RI���WKH���GLVWULEXWLRQV���IRU���K\SRWKHVLV���������7KH���QXPEHU���RI���VXEMHFWV���LV���FDOFXODWHG��
XQGHU���WKH���DVVXPSWLRQ���WKDW���JURXSV���FRQVLVW���RI�������VXEMHFWV����DQG���LV���WKH���WRWDO���QXPEHU���RI���VXEMHFWV���QHHGHG���LQ���WKH��

H[SHULPHQW���WR���REWDLQ���WKDW���SRZHU���OHYHO���
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8VLQJ� �WKHVH� �GLVWULEXWLRQV�� �,� �FRQVWUXFWHG� �D� �SRZHU� �FXUYH��LQ��)LJXUH������� �,��ILQG��WKDW�� � � � � � � � � � � � � �

ERWK���VDPSOHV���QHHG���WR���FRQVLVW���RI���DW���OHDVW��������JURXSV���WR���REWDLQ���D���SRZHU���RI���JUHDWHU���WKDQ���������

$V� �HDFK� �GDWD� �VHW� �LV� �EDVHG� �RQ� �WKH� �GLIIHUHQFH� �RI� �D� 6WDQGDUG� �JURXS� �DQG� �D�1XGJH�� � � � � � � � � � � � � � � �

JURXS�� �,� �ZRXOG� �QHHG� �DW� �OHDVW� ���� �JURXSV� �SHU� �WUHDWPHQW� �WR��REWDLQ��WKH��GHVLUHG��SRZHU���IRU��D�� � � � � � � � � � � � � � � � �

WRWDO� �RI� ����� �VXEMHFWV�� �0\� �RULJLQDO� �GHVLJQ� �ZRXOG��RQO\��KDYH��KDG��D��SRZHU��RI��URXJKO\������� � � � � � � � � � � � � � � �

XQGHU� �WKHVH� �DVVXPSWLRQV�� �8QGHU� �OHVV� �LQIRUPDWLYH� �DVVXPSWLRQV� �DERXW� �WKH� �XQGHUO\LQJ�� � � � � � � � � �

GLVWULEXWLRQV����WKH���SRZHU���ZRXOG���KDYH���EHHQ���VLJQLILFDQWO\���OHVV���

�
������&RQFOXVLRQ��

,� �FRQGXFW� �D� �SLORW� �H[SHULPHQW� �WR� �WHVW� �WKH� �HIIHFWLYHQHVV� �RI� �D� �QXGJH��LQ��GLVFUHWH��DQG�� � � � � � � � � � � � � � �

FRQWLQXRXV� �WLPH�� �6LPLODU� �UHVHDUFK� �LQGLFDWHV� �WKDW� �P\� �QXGJH� �ZRXOG� �EH� �HIIHFWLYH� �LQ� �WKH�� � � � � � � � � � � � �

GLVFUHWH� �WLPH� �FDVH�� �DQG� �,� �ZRXOG� �H[SHFW� �WR� �VHH� �VRPH� �WUHDWPHQW� �HIIHFW�� �0\� �SLORW� �GDWD�� � � � � � � � � � � � � � �

LQGLFDWHV� �VRPH� �OHYHO� �RI� �HJDOLWDULDQLVP� �DPRQJ� �%D\ORU� �VWXGHQWV�� �DV� �LQGLFDWHG� �E\��WKH��KLJK�� � � � � � � � � � � � �

OHYHOV��RI��FRRUGLQDWLRQ��RQ��WKH��VRFLDOO\��HIILFLHQW��HTXLOLEULXP�� �3RZHU��DQDO\VHV��LQGLFDWH��WKDW�� � � � � � � � � � � �

D���VPDOO���VDPSOH���VL]H���ZRXOG���EH���DGHTXDWH���WR���GHWHFW���WUHDWPHQW���HIIHFWV���

7KH� �PDLQ� �JRDO� �RI� �P\� �H[SHULPHQW� �LV� �WR� �XQGHUVWDQG� �WKH� �HIIHFWV� �RI� �WKH� �WLPH�� � � � � � � � � � � � � �

HQYLURQPHQW� �XSRQ� �GHFLVLRQ� �PDNLQJ� �XQGHU��QXGJHV��DQG��OHDUQLQJ�� �,I��,��KDG��FROOHFWHG��D��IXOO�� � � � � � � � � � � � � �

GDWD��VHW��WKDW��VXSSRUWHG��WKH��K\SRWKHVHV���WKHQ��,��ZRXOG��KDYH��FRQFOXGHG��WKDW��WKH��WLPH��FRQWH[W�� � � � � � � � � � � � � � �

�HLWKHU� �GLVFUHWH� �RU� �FRQWLQXRXV�� �LQ� �ZKLFK� �QXGJHV� �DUH� �DSSOLHG� �LV� �FULWLFDO� �WR� �WKHLU�� � � � � � � � � � � � �

HIIHFWLYHQHVV�� �$��NH\��IHDWXUH��RI��P\��QXGJH��LV��WKDW��LW��LV��RQO\��WHPSRUDU\���ZKHQ��LW��LV��UHPRYHG��� � � � � � � � � � � � � � � � �

WKHUH��LV��XQFHUWDLQW\��DPRQJ��WKH��VXEMHFWV��DV��WR��ZKLFK��HTXLOLEULD��ZLOO��SUHYDLO�� �,��ZRXOG��KDYH�� � � � � � � � � � � � � � �

FRQFOXGHG� �WKDW� �WKH� �VWUXFWXUH� �RI� �WLPH� �LQ� �D� �JDPH� �GHWHUPLQHV� �KRZ��SOD\HUV��DFW��LQ��XQFHUWDLQ�� � � � � � � � � � � � � � �

FLUFXPVWDQFHV�� �$V��VXEMHFWV��GR��QRW��QHHG��WR��FRPPLW��WR��D��VWUDWHJ\��XQWLO��WKH\��KDYH��VHHQ��WKH�� � � � � � � � � � � � � � � �
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LQLWLDO��PRYHV��RI��RWKHU��VXEMHFWV���WKH\��KDYH��WKH��OLEHUW\��WR��XVH��DQ��DOPRVW��FRVWOHVV��VLJQDO��WKDW�� � � � � � � � � � � � � � � �

WKH\� �GHVLUH� �WR� �FRQWLQXH� �WKH� �KLJK� �OHYHOV� �RI� �HIIRUW� �HYHQ� �ZKHQ� �WKH� �QXGJH� �LV� �UHPRYHG��� � � � � � � � � � � � � � �

:KHQHYHU� �WKH� �HQYLURQPHQW� �FKDQJHV� �LQ� �D� �UDSLG� �ZD\�� �FRQWLQXRXV� �WLPH� �LQWHUDFWLRQV� �DOORZ�� � � � � � � � � � � �

JURXS� �PHPEHUV� �WR� �TXLFNO\� �VLJQDO� �WKHLU� �SUHIHUHQFHV� �ZLWKRXW� �FRPPLWWLQJ� �WR� �WKHP�� �WKXV�� � � � � � � � � � � �

UHGXFLQJ���WKH���ULVN���DQG���DOORZLQJ���HIILFLHQW���JURXS���FRRUGLQDWLRQ���WR���DULVH���

$V��P\��VHFRQG��K\SRWKHVLV��GHSHQGV��RQ��WKH��ILUVW��K\SRWKHVLV���DQG��WKH��WKLUG��K\SRWKHVLV�� � � � � � � � � � � � �

GHSHQGV� �RQ� �WKH� �VHFRQG� �K\SRWKHVLV�� �,� �ZLOO� �FRQVLGHU� �WKH� �LPSOLFDWLRQV� �LI� �VXFFHVVLYH�� � � � � � � � � � � �

K\SRWKHVHV��DUH��QRW��VXSSRUWHG��DIWHU��FROOHFWLQJ��D��IXOO��GDWD��VHW�� �,I��P\��ILUVW��K\SRWKHVLV��LV��QRW�� � � � � � � � � � � � � � � �

VXSSRUWHG� �E\� �WKH� �GDWD�� �WKHQ� �WZR� �FRQFOXVLRQV� �FDQ� �EH� �GUDZQ�� �7KH� �ILUVW� �LV� �WKDW��WKH��QXGJH�� � � � � � � � � � � � � � � �

WDEOH��GLG��QRW��KDYH��WKH��GHVLUHG��HIIHFW��RI��LQFUHDVLQJ��HIIRUW��OHYHOV�� �7KLV��VHHPV��XQOLNHO\���EXW�� � � � � � � � � � � � � � �

LW� �ZRXOG� �LQGLFDWH� �WKDW� �VXEMHFWV� �DUH� �HLWKHU� �ULVN� �DYHUVH� ��HYHQ� �LQ� �WKH� �IDFH� �RI� �WKH� �LQFUHDVHG�� � � � � � � � � � � � � � � �

JDLQV� �IURP� �PDNLQJ� �ULVN\� �FKRLFHV�� �RU� �DUH��SHVVLPLVWLF��DERXW��WKH��DFWLRQV��RI��RWKHU��VXEMHFWV��� � � � � � � � � � � � � �

7KH� �VHFRQG� �LV� �WKDW� �WKH� �QXGJH� �LV� �QRW� �HIIHFWLYH� �EHFDXVH� �VXEMHFWV� �DOUHDG\� �FRRUGLQDWH� �KLJK�� � � � � � � � � � � � � �

HIIRUW��HTXLOLEULD��ZLWKRXW��WKH��QXGJH���VR��DQ\��LPSURYHPHQW��ZRXOG��QRW��EH��GHWHFWDEOH�� �*LYHQ�� � � � � � � � � � � � �

WKH��KLJK��PLQLPXP��HIIRUW��OHYHOV��SUHVHQW��LQ��WKH��SLORW��GDWD���WKLV��VHFRQG��FRQFOXVLRQ��ZRXOG��EH�� � � � � � � � � � � � � � �

UHDVRQDEOH���

,I��P\��VHFRQG��K\SRWKHVLV��LV��QRW��VXSSRUWHG��E\��WKH��GDWD���EXW��WKH��ILUVW��KDG��EHHQ����WKHQ�� � � � � � � � � � � � � � � �

,��FDQ��FRQFOXGH��HLWKHU��WKDW��WKH��HIIHFW��RI��WKH��QXGJH��LV��VKRUW��OLYHG���RU��WKDW��WKH��VXEMHFWV��LQ��WKH�� � � � � � � � � � � � � � � � � � �

6WDQGDUG� �WUHDWPHQWV� �VXFFHHGHG� �DW� �LQFUHDVLQJ� �WKHLU� �HIIRUW� �H[SHQGLWXUH�� �*LYHQ� �WKDW�� � � � � � � � � �

LQFUHDVHV��LQ��PLQLPXP��HIIRUW��DUH��UDUH��LQ��WKH��OLWHUDWXUH���WKH��IRUPHU��LV��OLNHO\��WKH��H[SODQDWLRQ��� � � � � � � � � � � � � � �

$OWKRXJK� �QRW��WKH��GHVLUHG��FRQFOXVLRQ���,��FDQ��WKHQ��NQRZ��WKDW��VXFK��D��GLUHFW��DSSOLFDWLRQ��RI��D�� � � � � � � � � � � � � � � �
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OHDUQLQJ� �QXGJH� �PD\� �QRW� �KDYH� �ODVWLQJ� �LPSDFW�� �$WWHPSWLQJ� �WR� �MXPS�VWDUW� �HIILFLHQW�� � � � � � � � � � �

FRRUGLQDWLRQ���LV���LQHIIHFWLYH���DQG���D���ZDVWH���RI���HIIRUW���

,Q� �WKH� �HYHQW� �WKDW� �RQO\� �WKH� �ILQDO� �FRQFOXVLRQ� �LV� �QRW� �VXSSRUWHG� �E\� �WKH� �GDWD�� �,� �FDQ�� � � � � � � � � � � � � � � �

FRQFOXGH� �WKDW� �JURXS� �PHPEHUV� �DUH� �ZLOOLQJ� �WR� �DQG� �VXFFHVVIXOO\� �PDLQWDLQ� �PRUH� �HIILFLHQW�� � � � � � � � � � � �

FRRUGLQDWLRQ� �UHJDUGOHVV� �RI� �WKH� �WLPH� �VWUXFWXUH�� �7KLV� �LQGLFDWHV� �WKDW� �WKH� �WLPLQJ� �LV� �QRW� �DQ�� � � � � � � � � � � � � �

LPSRUWDQW� �SDUW� �RI� �WKH� �HIIHFWLYHQHVV� �RI� �WKH� �QXGJH�� �DQG� �WKDW� �WKLV� �OHDUQLQJ� �QXGJH� �FDQ� �EH�� � � � � � � � � � � � � � �

HIIHFWLYHO\���DSSOLHG���LQ���ERWK���GLVFUHWH���DQG���FRQWLQXRXV���WLPH���LQWHUDFWLRQV���

%DVHG� �RQ� �P\� �SRZHU� �DQDO\VLV�� �,� �H[SHFW� �P\� �ILUVW� �DQG� �VHFRQG� �K\SRWKHVHV� �WR� �EH�� � � � � � � � � � � � � �

VXSSRUWHG��E\��WKH��GDWD���EXW��WKDW��WKH��WKLUG��K\SRWKHVLV��WR��UHPDLQ��XQVXSSRUWHG��ZLWKRXW��HLWKHU�� � � � � � � � � � � � � �

D��VLJQLILFDQWO\��ODUJHU��VDPSOH��VL]H��RU��D��GLIIHUHQW��VXEMHFW��SRRO�� �0\��SLORW��GDWD��LQGLFDWHV��WKDW�� � � � � � � � � � � � � � �

%D\ORU��VWXGHQWV��DUH��VLPSO\��WRR��FRRSHUDWLYH��DQG��FRPPXQLW\��IRFXVHG��WR��DOORZ��IRU��D��VXEWOH�� � � � � � � � � � � � � �

HIIHFW� �DV� �VHHQ� �LQ� �WKH� �SLORW� �GDWD�� �,Q� �JURXS� �RI� �VL]H� �VL[�� �WKH� �HIIRUWV� �RI� �RQH� �VXEMHFW� �WXUQHG�� � � � � � � � � � � � � � � � � �

DURXQG��WKH��FRXUVH��RI��WKH��JURXS��IURP��WKH��OHDVW��HIILFLHQW��FRRUGLQDWLRQ��WR��WKH��PRVW��HIILFLHQW�� � � � � � � � � � � � � � �

FRRUGLQDWLRQ���VHH��)LJXUH��������VXEMHFW������ �,��EDVH��WKH��SRZHU��DQDO\VLV��RQ��WKH��DVVXPSWLRQ��WKDW�� � � � � � � � � � � � � � �

WKH�&RQWLQXRXV� �WUHDWPHQWV� �ZLOO� �VHH� �D� �MXPS� �RI� �DERXW� ������LQ��WKH��PLQLPXP��HIIRUW��EHWZHHQ�� � � � � � � � � � � � � � �

6WDQGDUG��DQG�1XGJH��WUHDWPHQWV���DV��/HQJ����������REVHUYHG��DQ��DYHUDJH��PLQLPXP��HIIRUW��RI�� � � � � � � � � � � � �

�����IRU��D��WUHDWPHQW��VLPLODU��WR�6WDQGDUG��&RQWLQXRXV����HYHQ��WKLV��VPDOO��LQFUHDVH��ZRXOG��VHHP�� � � � � � � � � � � � � �

LPSUREDEOH�� �,I� �%D\ORU� �VWXGHQWV� �DUH� �PRUH� �FRPPXQLW\� �IRFXVHG��WKDQ��/HQJ¶V��VXEMHFW��SRRO��� � � � � � � � � � � �

WKHQ��WKH��SRVVLEOH��LQFUHDVH��PD\��EH��HYHQ��OHVV�� �*LYHQ��WKDW��WKH�1XGJH��'LVFUHWH��LV��H[SHFWHG��WR�� � � � � � � � � � � � � � � �

KDYH��DQ��DYHUDJH��PLQLPXP��HIIRUW��RI��������%UDQGWV�����������WKHUH��LV��VLJQLILFDQWO\��PRUH��URRP�� � � � � � � � � � � � � �

IRU��WKH�'LVFUHWH��WLPH��WUHDWPHQWV��WR��LQFUHDVH��HYHQ��DIWHU��DQ��LQFUHDVH��GXH��WR��WKH��FRPPXQLW\�� � � � � � � � � � � � � � �

IRFXV���RI���%D\ORU���VWXGHQWV���
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)XWXUH� �UHVHDUFK��FRXOG��IRFXV��RQ��LPSURYLQJ��WKH��SRZHU��IRU��WKH��WHVW��RI��K\SRWKHVLV������ � � � � � � � � � � � � �

6SHFLILFDOO\�� �WKHUH� �LV� �GLIILFXOW\� �LQ� �GHWHFWLQJ� �WUHDWPHQW� �HIIHFWV� �LI� �WKH� �FRQWLQXRXV� �WLPH�� � � � � � � � � � � �

WUHDWPHQW� �ZLWKRXW� �D� �QXGJH� �DOUHDG\� �KDV� �D� �KLJK� �OHYHO� �RI� �FRRUGLQDWLRQ�� �3HUKDSV� �D� �ZD\��RI�� � � � � � � � � � � � � � �

LQFUHDVLQJ� �WKH� �GLIILFXOW\� �RI� �FRRUGLQDWLRQ� �E\� �LQFUHDVLQJ� �JURXS� �VL]H� �FRXOG� �EH� �D� �SURILWDEOH�� � � � � � � � � � � � �

URXWH��WR��WDNH�� �,Q��P\��UHVHDUFK���,��KDYH��FRPH��WR��WKH��REVWDFOH��WKDW��FRRUGLQDWLRQ��LPSURYHPHQW�� � � � � � � � � � � � � � �

FDQ���RQO\���WDNH���SODFH���ZKHUH���FRRUGLQDWLRQ���IDLOXUH���LV���SUHVHQW��� �

,Q��FRQFOXVLRQ���,��H[SHFW��WR��ILQG��WKDW��HVWDEOLVKLQJ��KLVWRULFDO��SUHFHGHQW��LV��D��NH\��IDFWRU�� � � � � � � � � � � � � �

LQ� �GHYHORSLQJ� �HIILFLHQW� �FRRUGLQDWLRQ� �LQ� �JURXSV�� �7KH� �UHGXFWLRQ� �RI� �ULVN� �LQKHUHQW� �WR�� � � � � � � � � � � �

FRQWLQXRXV� �WLPH� �LQWHUDFWLRQV� �VHUYHV� �WR� �SURWHFW� �WKHVH� �QHZO\� �HVWDEOLVKHG� �QRUPV� �IURP�� � � � � � � � � � �

GHFD\LQJ�� �7KLV� �LV� �DSSOLFDEOH� �WR� �SROLF\� �GHFLVLRQV� �EHFDXVH� �JRYHUQPHQWV� �DQG� �ILUPV� �PD\�� � � � � � � � � � � �

VHHN� �WR� �IRVWHU� �FRRUGLQDWLRQ� �EHWZHHQ� �JURXS� �PHPEHUV�� �$Q� �HIIHFWLYH� �QXGJH� �SHULRG� �ZLOO�� � � � � � � � � � � �

VHUYH���WR���SURPRWH���FRRUGLQDWLRQ���LQ���WKH���ORQJ���WHUP���
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'LVFUHWH���7LPH���([SHULPHQWDO���,QVWUXFWLRQV��
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,PDJHV� �RI� �WKH� �LQVWUXFWLRQV� �IRU� �WKH� 'LVFUHWH� �6WDQGDUG� �DQG� 'LVFUHWH� �1XGJH�� � � � � � � � � � �
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&RQWLQXRXV���7LPH���([SHULPHQWDO���,QVWUXFWLRQV��
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,PDJHV���RI���WKH���LQVWUXFWLRQV���IRU���WKH����&RQWLQXRXV���6WDQGDUG����DQG����&RQWLQXRXV���1XGJH��
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$QGHUVRQ����6����3�����*RHUHH����-����.�����	���+ROW����&����$��������������0LQLPXP�HIIRUW���FRRUGLQDWLRQ��
JDPHV����6WRFKDVWLF����SRWHQWLDO���DQG���ORJLW���HTXLOLEULXP�����*DPHV���DQG���HFRQRPLF���EHKDYLRU����
��������������������

�
%HUQLQJKDXV����6����.�����	���(KUKDUW����.����0��������������7LPH���KRUL]RQ���DQG���HTXLOLEULXP���VHOHFWLRQ���LQ��

WDFLW���FRRUGLQDWLRQ���JDPHV����([SHULPHQWDO���UHVXOWV�����-RXUQDO���RI���(FRQRPLF���%HKDYLRU���	��
2UJDQL]DWLRQ��������������������������

�
%UDQGWV����-�����	���&RRSHU����'����-��������������$���FKDQJH���ZRXOG���GR���\RX���JRRG�������$Q���H[SHULPHQWDO��

VWXG\���RQ���KRZ���WR���RYHUFRPH���FRRUGLQDWLRQ���IDLOXUH���LQ���RUJDQL]DWLRQV�����$PHULFDQ��
(FRQRPLF���5HYLHZ��������������������������

�
&RRSHU����5�����'H-RQJ����'����9�����)RUV\WKH����5�����	���5RVV����7����:��������������&RPPXQLFDWLRQ���LQ��

FRRUGLQDWLRQ���JDPHV�����7KH���4XDUWHUO\���-RXUQDO���RI���(FRQRPLFV���������������������������
�
'HFN����&�����	���1LNLIRUDNLV����1��������������3HUIHFW���DQG���LPSHUIHFW���UHDO�WLPH���PRQLWRULQJ���LQ���D��

PLQLPXP�HIIRUW���JDPH�����([SHULPHQWDO���(FRQRPLFV������������������������
�
'HYHWDJ����*��������������3UHFHGHQW���WUDQVIHU���LQ���FRRUGLQDWLRQ���JDPHV����$Q���H[SHULPHQW�����(FRQRPLFV��

/HWWHUV��������������������������
�
(QJHOPDQQ����'�����	���1RUPDQQ����+����7��������������0D[LPXP���HIIRUW���LQ���WKH���PLQLPXP�HIIRUW���JDPH���

([SHULPHQWDO���(FRQRPLFV��������������������������
�
)ULHGPDQ����'�����	���2SUHD����5��������������$���FRQWLQXRXV���GLOHPPD�����$PHULFDQ���(FRQRPLF���5HYLHZ����

��������������������
�
*RHUHH����-����.�����	���+ROW����&����$��������������$Q���H[SHULPHQWDO���VWXG\���RI���FRVWO\���FRRUGLQDWLRQ���

*DPHV���DQG���(FRQRPLF���%HKDYLRU��������������������������
�
.M U����7�����%HFK����0�����*\UG +DQVHQ����'�����	���+DUW +DQVHQ����.��������������2UGHULQJ���HIIHFW���DQG��

SULFH���VHQVLWLYLW\���LQ���GLVFUHWH���FKRLFH���H[SHULPHQWV����QHHG���ZH���ZRUU\"�����+HDOWK��
HFRQRPLFV�����������������������������

�
/H���/HF����)�����5\GYDO����2�����	���0DWWKH\����$��������������(IILFLHQF\���DQG���SXQLVKPHQW���LQ���D��

FRRUGLQDWLRQ���JDPH����9ROXQWDU\���VDQFWLRQV���LQ���WKH���PLQLPXP���HIIRUW���JDPH�����&(5*(�(,��
:RUNLQJ���3DSHU���6HULHV�������������

�

����



�
�

/HQJ����$�����)ULHVHQ����/�����.DOD\FL����.�����	���0DQ����3��������������$���PLQLPXP���HIIRUW���FRRUGLQDWLRQ��
JDPH���H[SHULPHQW���LQ���FRQWLQXRXV���WLPH�����([SHULPHQWDO���(FRQRPLFV��������������������������

�
2SUHD����5�����:LOVRQ����%����-�����	���=LOODQWH����$��������������:DU���RI���DWWULWLRQ����(YLGHQFH���IURP���D��

ODERUDWRU\���H[SHULPHQW���RQ���PDUNHW���H[LW�����(FRQRPLF���,QTXLU\����������������������������
�
5LFKDUG���+����7KDOHU����&DVV���5����6XQVWHLQ�������������1XGJH����,PSURYLQJ���GHFLVLRQV���DERXW���KHDOWK���

ZHDOWK����DQG���KDSSLQHVV������<DOH���8QLYHUVLW\���3UHVV����
�
5LHGO����$�����5RKGH����,����0�����	���6WUREHO����0��������������(IILFLHQW���FRRUGLQDWLRQ���LQ���ZHDNHVW�OLQN��

JDPHV�����7KH���5HYLHZ���RI���(FRQRPLF���6WXGLHV��������������������������
�
6LPRQ����/����.�����	���6WLQFKFRPEH����0����%��������������([WHQVLYH���IRUP���JDPHV���LQ���FRQWLQXRXV���WLPH���

3XUH���VWUDWHJLHV�����(FRQRPHWULFD����-RXUQDO���RI���WKH���(FRQRPHWULF���6RFLHW\�����������������
�
8UV���)LVFKEDFKHU�������������]�7UHH����=XULFK���7RROER[���IRU���5HDG\�PDGH���(FRQRPLF���([SHULPHQWV���

([SHULPHQWDO���(FRQRPLFV����������������������
�
9DQ���+X\FN����-����%�����%DWWDOLR����5����&�����	���%HLO����5����2��������������7DFLW���FRRUGLQDWLRQ���JDPHV���

VWUDWHJLF���XQFHUWDLQW\����DQG���FRRUGLQDWLRQ���IDLOXUH�����7KH���$PHULFDQ���(FRQRPLF���5HYLHZ����
��������������������
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