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$EVWUDFW�

7KLV�WKHVLV�GHVFULEHV�WKH�UHVHDUFK�LQ�WKH�ILHOG�RI�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��(&$V���(&$V�DUH�

FRPSXWHU�YLVXDOLVHG�DJHQWV�ZLWK�ZKLFK�XVHUV�FDQ�FRPPXQLFDWH�LQ�D�KXPDQ�ZD\�LQ�RUGHU�WR�EH�DEOH�

WR�FRPPXQLFDWH�DQG�ZRUN�ZLWK�WKH�FRPSXWHU�PRUH�HDVLO\�DQG�LQ�D�PRUH�QDWXUDO�ZD\��7KH�JRDO�LV�WR�

DGDSW�FRPSXWHUV�WR�KXPDQ�FRPPXQLFDWLRQ��D�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ�LV�DGDSWLQJ�WKH�¶ZLQGRZV•�

LQWHUIDFHV��ZLWK�PRUH�KXPDQ�OLNH�LQWHUIDFHV��7KHVH�KXPDQ�OLNH�LQWHUIDFHV�FDQ�EH�IRXQG�LQ�VR�FDOOHG�

(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��$FFRUGLQJ�WR�3RJJL�HW�DO��>�@��KXPDQV�FRPPXQLFDWH�LQ�WKH�VDPH�

ZD\�ZLWK�(&$V�DV�WKH\�ZRXOG�GR�ZLWK�RWKHU�KXPDQV��7KHUHIRUH��(&$V�VKRXOG�FRPPXQLFDWH�LQ�D�

QDWXUDO�ZD\��7R�LQVSLUH�FRQILGHQFH�DQG�WR�EH�WUXVWZRUWK\�WKHLU�FRPPXQLFDWLRQ�IRUPV�VKRXOG�FRQWDLQ�

DVSHFWV�RI�KXPDQ�FRPPXQLFDWLRQ��L�H��YHUEDO�DQG�QRQ�YHUEDO�FRPPXQLFDWLRQ���(\H�JD]H��ERG\�

SRVWXUH��KDQG�JHVWXUHV��DQG�IDFLDO�GLVSOD\V�FDQ�EH�XVHG�WR�HQULFK�WKH�FRQYHUVDWLRQ��¶*D]H�

FRPPXQLFDWLYH�DFWV•��DV�LQWURGXFHG�E\�3RJJL�HW�DO���DUH�WKRVH�FRPPXQLFDWLYH�DFWV�SHUIRUPHG�E\�H\H�

PRYHPHQWV��EOLQN��H\HEURZ�DQG��XSSHU�DQG�ORZHU��H\HOLG�PRYHV��7KLV�WKHVLV�WULHV�WR�DQVZHU�WKH�

TXHVWLRQV�ZKHWKHU�WKHVH�¶*D]H�FRPPXQLFDWLYH�DFWV•�FDQ�EH�SHUFHLYHG�DQG�LQWHUSUHWHG�E\�KXPDQV��

7KLV�ZDV�GRQH�E\�PHDQV�RI�D�FRPSUHKHQVLYH�H[SHULPHQW�ZLWK�DQLPDWLRQV��)URP�WKH�H[SHULPHQW�

FRXOG�EH�GHULYHG�WKDW�VXEMHFWV�ZHUH�DEOH�WR�SHUFHLYH�WKH�FRPPXQLFDWLYH�DFWV�SHUIRUPHG�E\�WKH�

(&$��EXW�LQWHUSUHWLQJ�ZDV�D�PRUH�GLIILFXOW�WDVN��7KH�H[SHULPHQW�ZDV�GLYLGHG�LQWR�WZR�SDUWV��RQH�

ZLWK�3HUOLQ�QRLVH�DQG�RQH�SDUW�ZLWKRXW�3HUOLQ�QRLVH��WR�EH�DEOH�WR�PHDVXUH�WKH�LQIOXHQFH�RI�3HUOLQ�

QRLVH��3HUOLQ�QRLVH�LV�D�UDQGRP�JHQHUDWHG�QRLVH�WKDW�UHVXOWV�LQ�UDQGRP�PRYHPHQWV��ZKLFK�FDQ�EH�

DSSOLHG�WR�PDNH�DQ�(&$�PRUH�QDWXUDO�DQG�OHVV�VWDWLF��$OWKRXJK�3HUOLQ�QRLVH�FRQWULEXWHV�WR�WKH�

¶QDWXUDOQHVV•�RI�DQ�(&$��LW�VHHPHG�WKDW�DGGLQJ�3HUOLQ�QRLVH�KDG�D�QHJDWLYH�HIIHFW�RQ�WKH�VXEMHFWV�

SHUFHLYLQJ�DQ�LQWHUSUHWLQJ��7KH�ILQDO�SDUW�RI�WKH�H[SHULPHQW�FKHFNHG�XS�RQ�LI�WKH�VXEMHFWV�KDG�D�

SUHIHUHQFH�IRU�DQLPDWLRQV�ZLWK�WKH�¶FRUUHFW•�FRPPXQLFDWLYH�DFWV��,W�VHHPHG�WKDW�WKH�VXEMHFWV�KDG�D�

VWURQJ�SUHIHUHQFH�IRU�WKH�DQLPDWLRQV�ZLWK�WKH�¶FRUUHFW•�FRPPXQLFDWLYH�DFWV��
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6DPHQYDWWLQJ�

’H]H�VFULSWLH�EHVFKULMIW�HHQ�RQGHU]RHN�RS�KHW�JHELHG�YDQ�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��(&$V���

(&$•V�]LMQ�JHYLVXDOLVHHUGH�¶DJHQWV•�ZDDUPHH�JHEUXLNHUV�NXQQHQ�FRPPXQLFHUHQ�RP�RS�HHQ�

JHPDNNHOLMNHUH�HQ�PHHU�QDWXXUOLMNH�PDQLHU�PHW�HHQ�FRPSXWHU�WH�NXQQHQ�ZHUNHQ��+HW�LGHH�

KLHUDFKWHU�LV�GDW�GH�JHEUXLNHU�]LMQ�FRPPXQLFDWLHJHGUDJ�QLHW�DDQ�GH�FRPSXWHU�GLHQW�DDQ�WH�SDVVHQ�

PDDU�GDW�GH�FRPSXWHU�KHW�FRPPXQLFDWLHJHGUDJ�YDQ�GH�JHEUXLNHU�RYHUQHHPW��,Q�VWDS�LQ�GH�JRHGH�

ULFKWLQJ�LV�KHW�YHUYDQJHQ�YDQ�GH�KXLGLJH�¶:LQGRZV•�LQWHUIDFHV�RS�FRPSXWHUV�GRRU�PHQVDFKWLJH�

LQWHUIDFHV��(HQ�(&$�LV�HHQ�GHUJHOLMNH�LQWHUIDFH��9ROJHQV�3RJJL�HW�DO��>�@��FRPPXQLFHUHQ�JHEUXLNHUV�

KHW]HOIGH�PHW�(&$•V�DOV�PHW�DQGHUH�PHQVHQ��(&$•V�]XOOHQ�GXV�LQ�HHQ�QDWXXUOLMNH�YRUP�PRHWHQ�

FRPPXQLFHUHQ�HQ�JHORRIZDDUGLJ�RYHU�PRHWHQ�NRPHQ��2P�(&$•V�QDWXXUOLMN�HQ�JHORRIZDDUGLJ�WH�ODWHQ�

FRPPXQLFHUHQ�]DO�KXQ�FRPPXQLFDWLH�YRUP�LQ�LHGHU�JHYDO�DVSHFWHQ�YDQ�PHQVHOLMNH�FRPPXQLFDWLH�

�QDPHOLMN�YHUEDOH�HQ�QRQ�YHUEDOH�FRPPXQLFDWLH��PRHWHQ�EHYDWWHQ��2RJ�EHZHJLQJHQ��¶*D]H•���

OLFKDDPVKRXGLQJ��KDQGJHEDUHQ�HQ�JH]LFKWVXLWGUXNNLQJHQ�NXQQHQ�JHEUXLNW�ZRUGHQ�RP�GH�

FRPPXQLFDWLH�WH�YHUULMNHQ��¶*D]H�FRPPXQLFDWLYH�DFWV•��]RDOV�3RJJL�HW�DO��]H�LQWURGXFHHUGHQ��]LMQ�

GLH�FRPPXQLFDWLHYH�KDQGHOLQJHQ��DFWV��GLH�XLWJHYRHUG�ZRUGHQ�GRRU�RRJEHZHJLQJHQ��NQLSSHUHQ�YDQ�

GH�RJHQ��ZHQNEUDXZ�EHZHJLQJHQ�HQ�EHZHJLQJHQ�PHW�GH�RRJOHGHQ��’H]H�VFULSWLH�SUREHHUW�HHQ�

DQWZRRUG�WH�JHYHQ�RS�YUDDJ�RI�GH]H�¶*D]H�FRPPXQLFDWLYH�DFWV•�ZHO�GRRU�JHEUXLNHUV�ZDDUJHQRPHQ�

HQ�JHwQWHUSUHWHHUG�NXQQHQ�ZRUGHQ��’RRU�PLGGHO�YDQ�HHQ�XLWJHEUHLG�H[SHULPHQW�PHW�DQLPDWLHV�YDQ�

HHQ�(&$��LV�JHWUDFKW�GH]H�YUDJHQ�WH�EHDQWZRRUGHQ��8LW�KHW�H[SHULPHQW�EOHHN�GDW�GH�SURHISHUVRQHQ�

ZHO�LQ�VWDDW�ZDUHQ�RP�GH�FRPPXQLFDWLHYH�KDQGHOLQJHQ�YDQ�GH�(&$�LQ�GH�DQLPDWLHV�ZDDU�WH�QHPHQ��

PDDU�KHW�LQWHUSUHWHUHQ�HUYDQ�ZDV�HHQ�PRHLOLMNHUH�RSJDYH��+HW�H[SHULPHQW�ZDV�RSJHGHHOG�LQ�WZHH�

GHOHQ��HHQ�PHW�3HUOLQ�QRLVH�HQ�HHQ�GHHO�]RQGHU�3HUOLQ�QRLVH��RP�GH�LQYORHG�YDQ�3HUOLQ�QRLVH�WH�

NXQQHQ�PHWHQ��3HUOLQ�QRLVH�LV�HHQ�ZLOOHNHXULJ�JHJHQHHUGH�UXLV�GLH�KHW�¶VWDWLVFKH•�YDQ�HHQ�(&$•V�

YHUULMNW�PHW�QDWXXUOLMNH�FRQWLQXH�EHZHJLQJHQ��+RHZHO�3HUOLQ�QRLVH�ELMGUDDJW�DDQ�GH�QDWXXUOLMNKHLG�

YDQ�GH�(&$��EOHHN�KHW�GDW�KHW�WRHYRHJHQ�YDQ�3HUOLQ�QRLVH�HHQ�QHJDWLHYH�LQYORHG�KDG�RS�GH�

ZDDUQHPLQJHQ�HQ�LQWHUSUHWDWLHV�YDQ�GH�SURHISHUVRQHQ��

,Q�KHW�ODDWVWH�JHGHHOWH�YDQ�KHW�H[SHULPHQW�ZHUG�JHSUREHHUG�QD�WH�JDDQ�RI�GH�SURHISHUVRQHQ�HHQ�

YRRUNHXU�KDGGHQ�YRRU�DQLPDWLHV�PHW�GH�¶MXLVWH•�FRPPXQLFDWLHYH�KDQGHOLQJHQ��+HW�EOHHN�GDW�GH�

SURHISHUVRQHQ�LQGHUGDDG�HHQ�VWHUNH�YRRUNHXU�KDGGHQ�YRRU�GH�DQLPDWLHV�PHW�GH�¶MXLVWH•�

FRPPXQLFDWLHYH�KDQGHOLQJHQ���
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3UHIDFH�

,Q�FRQFOXVLRQ�RI�WKH�EDFKHORU�DQG�PDVWHU
V�SURJUDPPH�&RPPXQLFDWLRQ�	�’LJLWDO�0HGLD��&’0��DW�WKH�

$UWV�IDFXOW\�RI�7LOEXUJ�8QLYHUVLW\��,•YH�GRQH�LQTXLULHV�LQWR�DQG�FRQGXFWHG�DQ�H[SHULPHQW�RQ�WKH�

LQIOXHQFH�RI�H\HV�RQ�WKH�LQWHUSUHWDWLRQ�RI�XWWHUDQFHV�RI�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��(&$V����

7KH�WKHVLV�WKDW�OLHV�EHIRUH�\RX�GHVFULEHV�WKH�PDWWHU�WKDW�,•YH�EHHQ�ZRUNLQJ�RQ�IRU�WKH�SDVW�PRQWKV�

ZLWK�PXFK�SOHDVXUH���

7KH�VXEMHFW�RI�WKH�WKHVLV�ZDV�LQWURGXFHG�WR�PH�E\�P\�VXSHUYLVRU��GU��(PLHO�.UDKPHU��+H�ZDV�

ZRUNLQJ�RQ�VHYHUDO�SURMHFWV�FRQFHUQLQJ�(&$V��$IWHU�DFFRPSDQ\LQJ�PH�DQG�P\�JURXS�GXULQJ�D�SURMHFW�

DW�WKH�IDFXOW\��ZHUH�KH�VDZ�P\�SUDFWLFDO�DWWLWXGH��KH�DVNHG�PH�LI�,�ZDV�LQWHUHVWHG�LQ�RQH�RI�KLV�

VXEMHFWV�LQ�WKH�WKHVLV�GDWDEDVH��+H�KDG�VRPH�SUDFWLFDO�DVVLJQPHQWV�LQ�VWRUH��VR�,�VDLG�,�ZDV��$IWHU�D�

IHZ�WDONV�ZH�DJUHHG�RQ�WKLV�VXEMHFW��7KH�HQWKXVLDVP�KH�KHOG�ZKLOH�WHOOLQJ�PH�DERXW�(&$V�SHUVXDGHG�

PH�WR�FKRRVH�IRU�WKLV�VXEMHFW��,�ZRXOG�OLNH�WR�WKDQN�KLP�IRU�LQWURGXFLQJ�PH�WR�WKH�VXEMHFW�DQG�RI�

FRXUVH�IRU�VXSHUYLVLQJ�DQG�PRWLYDWLQJ�PH�GXULQJ�WKH�WKHVLV�SHULRG��

7R�EH�DEOH�WR�UHDOLVH�WKH�H[SHULPHQW�,�QHHGHG�DQ�(&$��&DWKHULQH�3HODFKDXG�DQG�KHU�FROOHDJXHV�RI�

WKH�5RPH�8QLYHUVLW\�DJUHHG�WR�OHW�PH�¶ERUURZ•�WKHLU��’�WDONLQJ�KHDG��¶*UHWD•���,�FRXOG�QRW�KDYH�

GRQH�WKH�H[SHULPHQW�ZLWKRXW�LW��WKHUHIRUH�,�ZRXOG�OLNH�WR�WKDQN�WKHP�IRU�¶OHQGLQJ•�PH�WKHLU�KHDG��

1H[W�,�ZRXOG�OLNH�WR�WKDQN�DOO�RI�WKH����¶JXLQHD�SLJV•�WKDW�VDW�EHKLQG�P\�FRPSXWHU�IRU�DW�OHDVW����

ORQJ�PLQXWHV��7KDQNV�DJDLQ�IRU�\RXU�YROXQWDU\�FRRSHUDWLRQ��

)LQDOO\�,�ZRXOG�OLNH�WR�WKDQN�P\�SDUHQWV�IRU�VXSSRUWLQJ�PH�WR�VWXG\�IRU�VXFK�D�ORQJ�SHULRG��$QG�ODVW�

EXW�QRW�OHDVW�,�ZRXOG�OLNH�WR�WKDQN�/LHNH�IRU�VXSSRUWLQJ�PH�DQG�XQGHUVWDQGLQJ�WKDW�VRPHWLPHV�

¶*UHWD•�FDPH�ILUVW�LQ�WKH�SDVVHG�PRQWKV��

�
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&RQWHQWV�

$EVWUDFW ���������������������������������������������������������������������������������������������������������������� ��

6DPHQYDWWLQJ���������������������������������������������������������������������������������������������������������� ��

3UHIDFH ����������������������������������������������������������������������������������������������������������������� ��

&RQWHQWV���������������������������������������������������������������������������������������������������������������� ��

�� ,QWURGXFWLRQ ����������������������������������������������������������������������������������������������������� ��

���� 0RWLYDWLRQ��������������������������������������������������������������������������������������������������� ��

���� 6WUXFWXUH�RI�WKH�UHSRUW ����������������������������������������������������������������������������������� ��

�� (PERGLHG�&RQYHUVDWLRQDO�$JHQWV ��������������������������������������������������������������������������� ��

���� :KDW�DUH�(&$V ���������������������������������������������������������������������������������������������� ��

���� 2I�ZKDW�XVH�DUH�(&$V" ����������������������������������������������������������������������������������� ���

���� 5HVHDUFK�RQ�(&$V ����������������������������������������������������������������������������������������� ���

���� +RZ�GR�(&$V�ZRUN" ��������������������������������������������������������������������������������������� ���

���� $OWHUQDWH�$UFKLWHFWXUH ���������������������������������������������������������������������������������� ���

���� (&$V�DQG�*D]H ��������������������������������������������������������������������������������������������� ���
������ 0HDQLQJ�RI�*D]H ������������������������������������������������������������������������������������� ���
������ $UH�KXPDQV�DEOH�WR�SLFN�XS�*D]H�0DUNHUV" ����������������������������������������������������� ���
������ 3HUOLQ�QRLVH ������������������������������������������������������������������������������������������� ���

�� 7KH�([SHULPHQW ���������������������������������������������������������������������������������������������������

���� 5HVHDUFK�4XHVWLRQV ��������������������������������������������������������������������������������������� ���
������ 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV ������������������������������������������������������������ ���
������ 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV �������������������������������������������������������� ���
������ 3$57�&��3UHIHUHQFHV �������������������������������������������������������������������������������� ���
������ 7KH�(IIHFW�RI�3HUOLQ�QRLVH�������������������������������������������������������������������������� ���

���� ([SHULPHQWDO�VHW�XS�������������������������������������������������������������������������������������� ���
������ 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV ������������������������������������������������������������ ���
������ 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV �������������������������������������������������������� ���
������ 3$57�&��3UHIHUHQFHV �������������������������������������������������������������������������������� ���
������ $YRLGLQJ�/HDUQLQJ�(IIHFWV �������������������������������������������������������������������������� ���
������ ([SHULPHQWDO�3ODWIRUP ����������������������������������������������������������������������������� ���

���� 7HVW�VXEMHFWV ���������������������������������������������������������������������������������������������� ���

���� 3URFHGXUH �������������������������������������������������������������������������������������������������� ���

�� 5HVXOWV ��������������������������������������������������������������������������������������������������������������

���� 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV������������������������������������������������������������������ ���
������ $GMHFWLYDO�H\HV��6PDOO ������������������������������������������������������������������������������ ���
������ $GMHFWLYDO�H\HV��/DUJH ������������������������������������������������������������������������������ ���
������ 3HUIRUPDWLYH�H\HV��6XJJHVW������������������������������������������������������������������������ ���
������ 3HUIRUPDWLYH�H\HV��,PSORUH ����������������������������������������������������������������������� ���
������ $IIHFWLYH�H\HV��$QJHU ������������������������������������������������������������������������������� ���
������ $IIHFWLYH�H\HV��6DGQHVV ���������������������������������������������������������������������������� ���
������ 0HWDFRJQLWLYH�H\HV��7KLQNLQJ ��������������������������������������������������������������������� ���
������ 0HWDFRJQLWLYH�H\HV��5HPHPEHULQJ ��������������������������������������������������������������� ���
������ ’LVFXVVLRQ ��������������������������������������������������������������������������������������������� ���



� � �

� 3DJH��������

���� 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV ������������������������������������������������������������� ���
������ $GMHFWLYDO�H\HV��6PDOO ������������������������������������������������������������������������������ ���
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*UHWD�03(*��)$3�SOD\HU����������������������������������������������������������������������������������������� ���

3ODW\SXV�$QLPDWRU ������������������������������������������������������������������������������������������������ ���

$GREH�3UHPLHUH ��������������������������������������������������������������������������������������������������� ���

$SSHQGL[�%���7DJ�VHW�IRU�XVH�ZLWK�*UHWD ��������������������������������������������������������������������������

$SSHQGL[�&����GOJ�ILOHV�IRU�SDUW�$�RI�WKH�H[SHULPHQW�����������������������������������������������������������

$GMHFWLYDO�W\SHV ��������������������������������������������������������������������������������������������������� ���

3HUIRUPDWLYH�W\SHV ����������������������������������������������������������������������������������������������� ���

$IIHFWLYH�W\SHV ���������������������������������������������������������������������������������������������������� ���

0HWD�FRJQLWLYH�W\SHV ��������������������������������������������������������������������������������������������� ���

’LVWUDFWLRQ�SDLUV��������������������������������������������������������������������������������������������������� ���

$SSHQGL[�’����GOJ�ILOHV�IRU�SDUW�%�RI�WKH�H[SHULPHQW�����������������������������������������������������������

3UDFWLVH�DQLPDWLRQ ������������������������������������������������������������������������������������������������ ���

$GMHFWLYDO�W\SHV ��������������������������������������������������������������������������������������������������� ���

3HUIRUPDWLYH�W\SHV ����������������������������������������������������������������������������������������������� ���

$IIHFWLYH�W\SHV ���������������������������������������������������������������������������������������������������� ���

0HWD�FRJQLWLYH�W\SHV ��������������������������������������������������������������������������������������������� ���

$SSHQGL[�(����GOJ�ILOHV�IRU�SDUW�&�RI�WKH�H[SHULPHQW �����������������������������������������������������������

3UDFWLVH�DQLPDWLRQ ������������������������������������������������������������������������������������������������ ���

$GMHFWLYDO�W\SHV ��������������������������������������������������������������������������������������������������� ���
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3HUIRUPDWLYH�W\SHV ����������������������������������������������������������������������������������������������� ���

$IIHFWLYH�W\SHV ���������������������������������������������������������������������������������������������������� ���

0HWD�FRJQLWLYH�W\SHV ��������������������������������������������������������������������������������������������� ���

$SSHQGL[�)���/LVW�RI�)LJXUHV �����������������������������������������������������������������������������������������

$SSHQGL[�*���/LVW�RI�7DEOHV ������������������������������������������������������������������������������������������

$SSHQGL[�+���&’�520V�RI�WKH�([SHULPHQW������������������������������������������������������������������������

&RQWHQWV�RI�&’�520��� ������������������������������������������������������������������������������������������ ���

&RQWHQWV�RI�&’�520��� ������������������������������������������������������������������������������������������ ���
�
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�� ,QWURGXFWLRQ�

7KLV�FKDSWHU�JLYHV�DQ�LQWURGXFWLRQ�WR�WKLV�WKHVLV�E\�GHVFULELQJ�LWV�PRWLYDWLRQ�DQG�WKH�VWUXFWXUH�RI�WKLV�

UHSRUW��

���� 0RWLYDWLRQ�

7KH�PRWLYDWLRQ�IRU�WKLV�H[SHULPHQW�DURVH�IURP�WKH�LQWHUHVW�RI�UHVHDUFKHUV�DW�WKH�&RPPXQLFDWLRQ�	�

’LJLWDO�0HGLD��&’0��SURJUDPPH�WR�LPSURYH�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��,Q�D�ZRUOG�LQ�ZKLFK�

FRPSXWHUV�DUH�DOPRVW�RPQLSUHVHQW��WKHUH�DUH�VWLOO�SHRSOH�ZKR�FDQQRW��RU�GR�QRW�ZDQW�WR��ZRUN�ZLWK�

FRPSXWHUV��$�VROXWLRQ�WR�SDUW�RI�WKLV�SUREOHP�FDQ�EH�IRXQG�LQ�UHPRYLQJ�WKH�EDUULHUV�RI�KDYLQJ�WR�

OHDUQ�WR�ZRUN�DQG�FRPPXQLFDWH�ZLWK�D�FRPSXWHU��/HDUQLQJ�WR�ZRUN�DQG�FRPPXQLFDWH�ZLWK�D�

FRPSXWHU�WDNHV�WLPH�DQG�LV�GLIILFXOW�IRU�VRPH�SHRSOH��(VSHFLDOO\�WKH�ROGHU�JHQHUDWLRQ�DQG�D�JURXS�RI�

ORZHU�HGXFDWHG�SHRSOH�H[SHULHQFH�GLIILFXOWLHV�OHDUQLQJ�WR�ZRUN�ZLWK�D�FRPSXWHU��,I�KXPDQ�FRPSXWHU�

LQWHUDFWLRQ�FDQ�EH�LPSURYHG�RU��HYHQ�EHWWHU��FDQ�EH�DGDSWHG�WR�WKH�PDQQHU�WKDW�KXPDQV�LQWHUDFW�

ZLWK�HDFK�RWKHU��WKH�EDUULHU�RI�KDYLQJ�WR�OHDUQ�WR�ZRUN�DQG�FRPPXQLFDWH�ZLWK�D�FRPSXWHU�PD\�

SRVVLEO\�GLVDSSHDU��$�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ�LV�DGDSWLQJ�WKH�¶ZLQGRZV•�LQWHUIDFHV�IRXQG�RQ�

GHVNWRS�FRPSXWHUV�WRGD\��ZLWK�PRUH�KXPDQ�OLNH�LQWHUIDFHV��7KHVH�KXPDQ�OLNH�LQWHUIDFHV�FDQ�EH�

IRXQG�LQ�VR�FDOOHG�$YDWDUV�DQG�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��7KLV�WKHVLV�IRFXVHV�RQ�(PERGLHG�

&RQYHUVDWLRQDO�$JHQWV��(&$V���(&$V�DUH�FRPSXWHU�YLVXDOLVHG�DJHQWV�XVHUV�FDQ�FRPPXQLFDWH�ZLWK�LQ�D�

KXPDQ�ZD\�LQ�RUGHU�WR�EH�DEOH�WR�ZRUN�ZLWK�WKH�FRPSXWHU��7R�PDNH�DQ�(&$�QDWXUDO�DQG�EHOLHYDEOH��

WKHUH�DUH�D�IHZ�LPSRUWDQW�FULWHULD�WKDW�VKRXOG�JXLGH�GHVLJQLQJ�WKHP��2QH�RI�WKHVH�FULWHULD�LV�WKH�

QDWXUDOQHVV�RI�WKH�(&$��DQ�(&$�VKRXOG�KDYH�WKH�QDWXUDO�¶ORRN•�DQG�¶IHHO•�RI�D�KXPDQ�LQ�RUGHU�WR�

LQVSLUH�FRQILGHQFH�DQG�WR�EH�WUXVWZRUWK\��$QRWKHU�SRLQW�LV�WKH�IRUP�RI�FRPPXQLFDWLRQ��,Q�RUGHU�WR�

PDNH�SHRSOH�FRPPXQLFDWH�ZLWK�HDVH�ZLWK�DQ�(&$��WKH�(&$�VKRXOG�FRS\�WKH�IRUP�RI�FRPPXQLFDWLRQ�

KXPDQV�XVH�LQ��IDFH�WR�IDFH��FRPPXQLFDWLRQ��7KLV�FDQ�EH�DFFRPSOLVKHG�E\�SURYLGLQJ�WKH�(&$�ZLWK�

XVHIXO�DQG�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�WRSLFV�LW�KDV�WR�FRPPXQLFDWH�DERXW��DQG�E\�LPSOHPHQWLQJ�

DVSHFWV�RI�KXPDQ�FRPPXQLFDWLRQ��L�H��YHUEDO�DQG�QRQ�YHUEDO�FRPPXQLFDWLRQ��LQ�WKH�(&$��(\H�JD]H��

ERG\�SRVWXUH��KDQG�JHVWXUHV��DQG�IDFLDO�GLVSOD\V�FDQ�EH�XVHG�WR�HQULFK�WKH�FRQYHUVDWLRQ��$Q�H[DPSOH�

RI�DQ�DVSHFW�RI�KXPDQ�FRPPXQLFDWLRQ�LQ�WKH�IRUP�RI�QRQ�YHUEDO�FRPPXQLFDWLRQ�LV�¶JD]H•��¶*D]H�

FRPPXQLFDWLYH�DFWV•��DV�LQWURGXFHG�E\�3RJJL�HW�DO��>�@��DUH�WKRVH�FRPPXQLFDWLYH�DFWV�SHUIRUPHG�E\�

H\H�PRYHPHQWV��EOLQN��H\HEURZ�DQG��XSSHU�DQG�ORZHU��H\HOLG�PRYHV��7KLV�WKHVLV�WULHV�WR�DQVZHU�WKH�

TXHVWLRQ�ZKHWKHU�WKH�JD]H�FRPPXQLFDWLYH�DFWV�LQWURGXFHG�E\�3RJJL�HW�DO���FDQ�EH�SHUFHLYHG�RU�

LQWHUSUHWHG�E\�KXPDQV��

���� 6WUXFWXUH�RI�WKH�UHSRUW�

7KH�UHVHDUFK�PRWLYDWLRQ�DQG�WKH�VWUXFWXUH�RI�WKH�UHSRUW�DUH�GHVFULEHG�LQ�WKLV�FKDSWHU��FKDSWHU���

¶,QWURGXFWLRQ•��&KDSWHU���¶(PERGLHG�&RQYHUVDWLRQDO�$JHQWV•�JLYHV�DQ�LQWURGXFWLRQ�WR�WKH�WKHRU\�DQG�

UHVHDUFK�RQ�(&$V��)XUWKHUPRUH��WKH�WKHRU\�RI�JD]H�DQG�KHDG�PRYHPHQW��3RJJL�HW�DO��>�@���ZKLFK�

OHDGV�WR�WKH�TXHVWLRQ�ZKHWKHU�XVHUV�DUH�FDSDEOH�WR�VHQVH�RU�LQWHUSUHW�WKHVH�VLJQDOV��LV�GHVFULEHG��,Q�
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FKDSWHU���¶7KH�([SHULPHQW•�WKH�DVSHFWV�RI�WKH�H[SHULPHQW��VXFK�DV�WKH�UHVHDUFK�TXHVWLRQV��WKH�

H[SHULPHQWDO�VHW�XS��WKH�VXEMHFWV�DQG�WKH�H[SHULPHQWDO�SURFHGXUH��DUH�GLVFXVVHG��&KDSWHU���

¶5HVXOWV•�JLYHV�DQ�RYHUYLHZ�RI�WKH�UHVXOWV��%HVLGHV�WKLV�WKH�UHVXOWV�RI�HDFK�SDUW�RI�WKH�H[SHULPHQW�

ZLOO�EH�GLVFXVVHG�LQ�WKLV�FKDSWHU��)LQDOO\��FKDSWHU���¶&RQFOXGLQJ�5HPDUNV•��VXPPDULVHV�WKH�

FRQFOXVLRQV�DQG�JLYHV�VRPH�UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK��

�

�

�

�

�
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�� (PERGLHG�&RQYHUVDWLRQDO�$JHQWV�

7KLV�FKDSWHU�JLYHV�DQ�LQWURGXFWLRQ�WR�WKH�WKHRU\�DQG�UHVHDUFK�RQ�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��

7KHVH�WKHRULHV�OD\�WKH�IRXQGDWLRQ�RI�WKH�H[SHULPHQW��6HFWLRQ�����JLYHV�D�JHQHUDO�GHVFULSWLRQ�DQG�D�

GHILQLWLRQ�RI�(&$V��,Q�VHFWLRQ�����WKH�XVH�RI�(&$V�LV�SRLQWHG�RXW�DQG�VHFWLRQ�����JLYHV�DQ�RYHUYLHZ�RI�

WKH�UHVHDUFK�RQ�(&$V�WKDW�LV�XVHIXO�IRU�WKH�H[SHULPHQW��,Q�VHFWLRQ�����WKH�ZD\�(&$V�ZRUN�LV�

GLVFXVVHG��1H[W��LQ�VHFWLRQ������DQ�DOWHUQDWH�DUFKLWHFWXUH�RI�(&$V�LV�SUHVHQWHG��)LQDOO\�WKH�WKHRU\�RI�

JD]H�DQG�KHDG�PRYHPHQW��3RJJL�HW�DO��>�@���ZKLFK�OHDGV�WR�WKH�TXHVWLRQ�ZKHWKHU�XVHUV�DUH�FDSDEOH�

WR�VHQVH�RU�LQWHUSUHW�WKHVH�VLJQDOV��LV�GHVFULEHG���

���� :KDW�DUH�(&$V�

$W�D�ILUVW�JODQFH�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV��(&$V��ORRN�OLNH�FRPSXWHU�LQWHUIDFHV�UHSUHVHQWHG�

E\�ZD\�RI�KXPDQ�RU�DQLPDO�ERGLHV��%XW�WKH\�DUH�QRW�MXVW�WKDW��$Q�(PERGLHG�&RQYHUVDWLRQDO�$JHQW�LV�

DQ�DXWRQRPRXV�DJHQW
�

�>�@�WKDW�KDV�D�JUDSKLFDO�UHSUHVHQWDWLRQ��HPERGLPHQW��LQ�D�YLUWXDO�ZRUOG�DQG�LV�

DEOH�WR�KDYH��VRPH�IRUP�RI��FRQYHUVDWLRQ�ZLWK�D�KXPDQ�XVHU�IURP�ZLWKLQ�WKLV�YLUWXDO�ZRUOG���

7KH�IRUPV�RI�FRQYHUVDWLRQ�FDQ�EH�DV�VLPSOH�DV�YHUEDO�FRQYHUVDWLRQ�XVLQJ�QDWXUDO�ODQJXDJH��HLWKHU�E\�

NH\ERDUG�LQSXW�DQG�WH[W�RXWSXW�RU�HYHQ�DV�FRPSOH[�DV�VSHHFK�UHFRJQLWLRQ�DQG�VSHHFK�V\QWKHVLV��

%HVLGHV�WKDW��WKH�FRPPXQLFDWLYH�IXQFWLRQV�RI�WKH�(&$�FDQ�EH�H[WHQGHG�ZLWK�QRQ�YHUEDO�

FRPPXQLFDWLRQ��YHUEDO�DQG�YLVXDO�SURVRG\��OLNH�JHVWXULQJ��LQWRQDWLRQ��H\H�DQG�KHDG�PRYHPHQWV��RU�

RWKHUZLVH��7KLV�LV�FDOOHG�WKH�PXOWLPRGDOLW\�RI�FRPPXQLFDWLRQ�>�@��7KLV�IRUP�RI�FRPPXQLFDWLRQ�FDQ�

EH�LPSOHPHQWHG�E\�XVLQJ�FDPHUDV�DQG�PLFURSKRQHV��7KH�FDPHUDV�UHJLVWHU�WKH�PRYHPHQWV�RI�WKH�

KXPDQ�XVHU��7KH�GHULYHG�VLJQDOV�DUH�SURFHVVHG�E\�DGYDQFHG�KDUG��DQG�VRIWZDUH�WR�OHW�WKH�(&$�UHDFW�

LQ�WKH�PRVW�UHDOLVWLF�ZD\��

7KH�HPERGLPHQW�RI�WKH�DJHQW�LV�WKH�UHSUHVHQWDWLRQ�RI�WKH�DJHQW�LQ�WKH�YLUWXDO�ZRUOG��LQ�VXFK�D�ZD\�

WKDW�LW�VHHPV�OLNH�WKH�DJHQW�KDV�D�ERG\��7KLV�ERG\�FDQ�EH�D�QRQ�KXPDQRLG�DQLPDWHG�REMHFW��D�

WDONLQJ�KHDG�RQO\��RU�D��’�UHSUHVHQWDWLRQ�RI�D�FRPSOHWH�KXPDQ��DPRQJVW�RWKHUV��HDFK�ZLWK�YDULRXV�

GHJUHHV�RI�QRQYHUEDO�H[SUHVVLYHQHVV����

7KH�YLUWXDO�ZRUOG�FDQ�EH�DQ\WKLQJ�IURP�D�IUDPH�RQ�WKH�GHVNWRS�LQ�ZKLFK�WKH�(&$�UHVLGHV��XS�WR�D�

FRPSOH[��’�ZRUOG�ZKHUH�WKH�(&$�¶OLYHV•��

�

�
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&DVVHOO�HW�DO��JDYH�WKH�IROORZLQJ�GHILQLWLRQ�RI�(PERGLHG�&RQYHUVDWLRQDO�$JHQWV�>�@��(&$V�DUH�

FRQYHUVDWLRQDO�LQ�WKHLU�EHKDYLRXUV�DQG�VSHFLILFDOO\�KXPDQOLNH�LQ�WKH�ZD\�WKH\�XVH�WKHLU�ERGLHV�LQ�

FRQYHUVDWLRQ���

7KDW�LV��(PERGLHG�&RQYHUVDWLRQDO�$JHQWV�PD\�EH�GHILQHG�DV�WKRVH�WKDW�KDYH�WKH�VDPH�SURSHUWLHV�DV�

KXPDQV�LQ�IDFH�WR�IDFH�FRQYHUVDWLRQ��LQFOXGLQJ��

•� WKH�DELOLW\�WR�UHFRJQL]H�DQG�UHVSRQG�WR�YHUEDO�DQG�QRQ�YHUEDO�LQSXW��

•� WKH�DELOLW\�WR�JHQHUDWH�YHUEDO�DQG�QRQ�YHUEDO�RXWSXW��

•� WKH�DELOLW\�WR�GHDO�ZLWK�FRQYHUVDWLRQDO�IXQFWLRQV�VXFK�DV�WXUQ�WDNLQJ��IHHGEDFN��DQG�UHSDLU�

PHFKDQLVPV��DQG�

•� WKH�DELOLW\�WR�JLYH�VLJQDOV�WKDW�LQGLFDWH�WKH�VWDWH�RI�WKH�FRQYHUVDWLRQ��DV�ZHOO�DV�WR�FRQWULEXWH�

QHZ�SURSRVLWLRQV�WR�WKH�GLVFRXUVH��

�

$PRQJVW�RWKHU�WHUPV�IRU�WKH�FRQFHSW�(&$�DUH�9LUWXDO�+XPDQV�DQG�9LUWXDO�$JHQWV��7KH�WHUP�$YDWDU�

LV�DOVR�FORVHO\�UHODWHG�WR�(&$V��EXW�LV�PRVWO\�DVVRFLDWHG�ZLWK�WKH�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�

KXPDQ�XVHU�LQ�D�YLUWXDO�ZRUOG��DQG�QRW�ZLWK�DQ�DXWRQRPRXV�DJHQW��

���� 2I�ZKDW�XVH�DUH�(&$V"��

7KH�LGHD�EHKLQG�WKH�FRQFHSW�RI�(&$V�LV�WR�OHW�FRPSXWHUV�FRPPXQLFDWH�PRUH�QDWXUDO�ZLWK�KXPDQ�

XVHUV��7KH�JRDO�LV�WR�DGDSW�FRPSXWHUV�WR�KXPDQ�FRPPXQLFDWLRQ��WKLV�LV�GRQH�E\�LPSOHPHQWLQJ�

FRPPXQLFDWLRQ�IRUPV�WKDW�KXPDQV�XVH�LQ�GDLO\�KXPDQ�KXPDQ�FRQYHUVDWLRQ��,Q�WKLV�YLHZ��FRPSXWHUV�

DUH�WR�DGDSW�WR�KXPDQV�DQG�QRW�WKH�RWKHU�ZD\�DURXQG��,Q�WKH�ILUVW�SODFH�WKH�H[SHFWDWLRQ�LV�WKDW�

KXPDQV�VKRXOG�EH�DEOH�WR�ZRUN�ZLWK�FRPSXWHUV�PRUH�HDVLO\��$OO�KXPDQ�XVHUV�DUH�FDSDEOH�RI�

FRPPXQLFDWLQJ��%\�XVLQJ�(&$V��LQIRUPDWLRQ�WR�DQG�IURP�D�FRPSXWHU�FDQ�EH�SURFHVVHG�LQWXLWLYHO\��

1H[W�WKH�QXPEHU�RI�DYDLODEOH�FRPPXQLFDWLRQ�FKDQQHOV�LV�H[WHQGHG�XVLQJ�(&$V��7KH�XVH�RI�VHYHUDO�

PRGDOLWLHV�RI�FRPPXQLFDWLRQ�ZLOO�PDNH�FRPPXQLFDWLQJ�TXLFNHU�DQG�PRUH�HIILFLHQW��)LQDOO\�WKH�(&$�

DSSHDUV�WR�EH�D�XVHU�LQWHUIDFH�WKDW�FDQ�EH�VXFFHVVIXOO\�LPSOHPHQWHG�LQ�D�EURDG�UDQJH�RI�

DSSOLFDWLRQV�QRZ�DQG�LQ�WKH�GLJLWDO�IXWXUH���

,Q�RUGHU�IRU�(&$V�WR�OLYH�XS�WR�WKHVH�H[SHFWDWLRQV��WKH\�PXVW�EH�EDVHG�RQ�DFWXDO�VWXGLHV�RQ�KXPDQ�

KXPDQ�FRQYHUVDWLRQ��

���� 5HVHDUFK�RQ�(&$V�

6HYHUDO�JURXSV�DURXQG�WKH�ZRUOG�DUH�ZRUNLQJ�RQ�WKH�GHYHORSPHQW�DQG�LPSURYHPHQW�RI�(&$V��2QH�RI�

WKHVH�JURXSV�LV�WKH�*HVWXUH�DQG�1DUUDWLYH�/DQJXDJH�*URXS��*1/��>:�@�DW�WKH�0DVVDFKXVHWWV�,QVWLWXWH�

RI�7HFKQRORJ\�0HGLD�/DERUDWRU\��0,7�0HGLD�/DE���*1/�VWXGLHV�KRZ�DUWHIDFWV�VXFK�DV�DJHQWV�DQG�WR\V�

FDQ�EH�GHVLJQHG�ZLWK�SV\FKRVRFLDO�FRPSHWHQFLHV��EDVHG�RQ�D�GHHS�XQGHUVWDQGLQJ�RI�KXPDQ�

OLQJXLVWLF��FRJQLWLYH��DQG�VRFLDO�DELOLWLHV��2QH�RI�WKHLU�VWXGLHV�LV�WKH�(&$�5($��IRU�5HDO�(VWDWH�$JHQW��

>:�@��7KLV�DXWRQRPRXV�DJHQW�KDV�D�IXOO\�DUWLFXODWHG�ERG\�DQG�VHQVHV�WKH�XVHU�SDVVLYHO\�WKURXJK�

FDPHUDV��5($�SOD\V�WKH�UROH�RI�D�UHDO�HVWDWH�VDOHVSHUVRQ�WKDW�LQWHUDFWV�ZLWK�XVHUV�WR�GHWHUPLQH�WKHLU�

QHHGV��VKRZV�WKHP�DURXQG�YLUWXDO�SURSHUWLHV��DQG�DWWHPSWV�WR�VHOO�WKHP�D�KRXVH��5HD�V\QWKHVL]HV�
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KHU�UHVSRQVHV��LQFOXGLQJ�VSHHFK�DQG�DFFRPSDQ\LQJ�KDQG�JHVWXUHV��EDVHG�RQ�D�JUDPPDU�DQG�OH[LFRQ�

DQG�FRPPXQLFDWLYH�FRQWH[W��5($�FRPPXQLFDWHV�XVLQJ�ERWK�YHUEDO�DQG�QRQ�YHUEDO�PRGDOLWLHV���

7KH�V\VWHP�FRQVLVWV�RI�D�ODUJH�SURMHFWLRQ�VFUHHQ�RQ�ZKLFK�5($�LV�GLVSOD\HG�DQG�LQ�IURQW�ZKLFK�WKH�

XVHU�VWDQGV��7ZR�FDPHUDV�PRXQWHG�RQ�WRS�RI�WKH�VFUHHQ�WUDFN�WKH�XVHUV�KDQG�DQG�KHDG�PRYHPHQWV��

$�PLFURSKRQH�LV�XVHG�IRU�FDSWXULQJ�VSHHFK�LQSXW��6HYHUDO�FRPSXWHUV�KDQGOH�WKH�SURFHVVLQJ�RI�WKH�

LQSXW�VLJQDOV�DQG�WKH�JHQHUDWLRQ�RI�WKH�RXWSXW�VLJQDOV���

�

�

��� �����
	��� ��R1.�!TS�	�, �$��*3� '��U���9	��5�V� ��W1	��X4�� ���<��%�,1S-���$, 0�Y$Z�[�\
5($�KDV�D�KXPDQ�OLNH�ERG\��DQG�XVHV�KHU�ERG\�LQ�KXPDQ�OLNH�ZD\V�GXULQJ�WKH�FRQYHUVDWLRQ��7KDW�LV��

VKH�XVHV�H\H�JD]H��ERG\�SRVWXUH��KDQG�JHVWXUHV��DQG�IDFLDO�GLVSOD\V�WR�FRQWULEXWH�WR�WKH�

FRQYHUVDWLRQ��DQG�WR�RUJDQL]H�DQG�UHJXODWH�WKH�FRQYHUVDWLRQ��6KH�DOVR�XQGHUVWDQGV��VRPH�DVSHFWV�RI�

WKH�XVH�RI��WKHVH�VDPH�PRGDOLWLHV�ZKHQ�HPSOR\HG�E\�KHU�KXPDQ�LQWHUORFXWRU��7KH�DUFKLWHFWXUH�

DOORZV�IRU�PXOWLSOH�WKUHDGV�RI�LQWHUDFWLRQ�WR�EH�KDQGOHG��WKXV�DOORZLQJ�5($�WR�ZDWFK�IRU�IHHGEDFN�

DQG�WXUQ�UHTXHVWV��ZKLOH�WKH�KXPDQ�XVHU�FDQ�VHQG�WKHVH�DW�DQ\�WLPH�WKURXJK�YDULRXV�PRGDOLWLHV��7KH�

DUFKLWHFWXUH�LV�IOH[LEOH�HQRXJK�WR�WUDFN�WKHVH�GLIIHUHQW�WKUHDGV�RI�FRPPXQLFDWLRQ�LQ�ZD\V�

DSSURSULDWH�WR�HDFK�WKUHDG��%HFDXVH�GLIIHUHQW�WKUHDGV�KDYH�GLIIHUHQW�UHVSRQVH�WLPH�UHTXLUHPHQWV��

WKH�DUFKLWHFWXUH�DOORZV�GLIIHUHQW�SURFHVVHV�WR�FRQFHQWUDWH�RQ�DFWLYLWLHV�DW�GLIIHUHQW�WLPH�VFDOHV�>�@��

�

$W�WKH�8QLYHUVLW\�RI�5RPH�D�UHVHDUFK�JURXS�LV�ZRUNLQJ�RQ�VHYHUDO�(&$�UHODWHG�SURMHFWV��2QH�RI�WKH�

LQLWLDWRUV�LV�&DWKHULQH�3HODFKDXG��VKH�LV�FROODERUDWLQJ�ZLWK�,VDEHOOD�3RJJL��)LRUHOOD�GH�5RVLV��1DGMD�

’H�&DUROLV�RQ�WKH�FUHDWLRQ�RI�D�&RQWH[WXDOO\�%HOLHYDEOH�(PERGLHG�$JHQW��7KLV�LV�DQ�DJHQW�FDSDEOH�RI�

SODQQLQJ�ZKDW�WR�FRPPXQLFDWH�DV�ZHOO�DV�GHFLGLQJ�ZLWK�ZKLFK�YHUEDO�DQG�QRQYHUEDO�VLJQDOV�WR�RXWSXW�

FRQVLGHULQJ�FRQWH[WXDO�LQIRUPDWLRQ��:KLOH�SODQQLQJ�ZKDW�WR�VD\�WKH�DJHQW�KDV�WR�FRQVLGHU�ZKDW�WR�

FRPPXQLFDWH�QRQYHUEDOO\��WKURXJK�JD]H��IDFLDO�H[SUHVVLRQ��DQG�KHDG�PRYHPHQW���7KH�FKRLFH�RI�WKH�

FRPPXQLFDWLYH�DFW�WR�SHUIRUP�LV�EDVHG�RQ�ZKRP�WKH�DJHQW�LV�WDONLQJ�WR��ZKDW�KHU�UHODWLRQ�LV�ZLWK�

KHU�LQWHUORFXWRU��DQG�LQ�ZKLFK�FRQWH[W�WKH�FRQYHUVDWLRQ�WDNHV�SODFH��7KHLU�JRDO�LV�WR�FUHDWH�DQ�

¶LQWHOOLJHQW•��’�DJHQW�DEOH�WR�VHQG�FRPSOH[��¶QDWXUDO•�PHVVDJHV�WR�XVHUV�DQG��LQ�WKH�IXWXUH��WR�

FRQYHUVH�ZLWK�WKHP��*UHWD��D��’�IDFLDO�PRGHO��LV�WKHLU�ODWHVW�FUHDWLRQ��7KHLU�DLP�ZDV�WKH�UHDOL]DWLRQ�

RI�DQ�DQLPDWHG�PRGHO�DEOH�WR�VLPXODWH�LQ�D�UDSLG�DQG�EHOLHYDEOH�PDQQHU�WKH�G\QDPLF�DVSHFWV�RI�WKH�

KXPDQ�IDFH��7KH\�KDYH�UHDOL]HG�D�IDFLDO�DQLPDWLRQ�HQJLQH�ZKHUH�WKH��’�IDFLDO�PRGHO�KDV�WKH�ORRN�RI�
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D�\RXQJ�ZRPDQ��¶*UHWD•��*UHWD�LV�WKH�FRUH�RI�DQ�03(*�� � �GHFRGHU�DQG�LV�FRPSOLDQW�ZLWK�WKH�¶6LPSOH�

)DFLDO�$QLPDWLRQ�2EMHFW�3URILOH•�RI�WKH�03(*���VWDQGDUG��*UHWD�LV�DEOH�WR�JHQHUDWH�WKH�VWUXFWXUH�RI�

D�SURSULHWDU\��’�PRGHO��WR�DQLPDWH�LW��DQG��ILQDOO\��WR�UHQGHU�LW�LQ�UHDO�WLPH��7R�PDNH�WKH�PRGHO�

ORRN�DQG�PRYH�DV�QDWXUDO�DV�SRVVLEOH��WKH�PRGHO�KDV�WKH�VDPH�VWUXFWXUH�DV�WKH�PXVFXODU�VWUXFWXUH�RI�

WKH�IDFH�RI�D�KXPDQ��*UHWD�LV�HYHQ�DEOH�WR�JHQHUDWH�ZULQNOHV�DQG�IXUURZ��,Q�SDUWLFXODU��WKH�ZULQNOHV�

KDYH�EHHQ�LPSOHPHQWHG�XVLQJ�D�EXPS�PDSSLQJ�WHFKQLTXH�WKDW�DOORZV�KDYLQJ�D�KLJK�TXDOLW\��’�IDFLDO�

PRGHO�ZLWK�D�UHODWLYH�VPDOO�SRO\JRQDO�FRPSOH[LW\�>�@��1RWH�WKDW�WKLV�YHUVLRQ�RI�*UHWD�FDQ�EH�

GLVSOD\HG�ZLWK�KDLU��EXW�WKH�KDLU�ORRNV�XQQDWXUDO�DQG�LW�KDPSHUV�WKH�YLVLELOLW\�RI�WKH�ZULQNOHV���

�

�

��� �����
	��� ���L�
	1�&%��#%�W6� ��W�����%�, � � �����3�9%���� %�,�*���0�	�,
*UHWD�LV�DQ�(&$�WKDW�FDQ�EH�XVHG�IRU�PDQ\�UHVHDUFK�HQGV��7KH�XQLTXHQHVV�RI�*UHWD�LV�WKH�KLJK�

TXDOLW\�RI�WKH��’�PRGHO��DQG�WKH�JHQHUDWLRQ�LQ�UHDO�WLPH�RI�ZULQNOHV��EXOJHV�DQG�IXUURZV��HQKDQFLQJ�

WKH�UHDOLVP�DQG�WKH�H[SUHVVLYH�ORRN�WR�WKH�DQLPDWHG�IDFH���

���� +RZ�GR�(&$V�ZRUN"�

,Q�RUGHU�WR�FRPPXQLFDWH�DQG�EHKDYH�OLNH�KXPDQV��D�FRPSXWHU�ZLOO�KDYH�WR�EH�ILWWHG�ZLWK�D�VRUW�RI�

KXPDQ�OLNH�LQWHUIDFH��$V�GHVFULEHG�EHIRUH�WKHVH�LQWHUIDFHV�FDQ�EH�DV�VLPSOH�DV�D�KXPDQ�KHDG�LQ��’�

RU��’�RU�WKH\�FDQ�EH�DV�FRPSOH[�DV�D��’�FRPSXWHU�JHQHUDWHG�KXPDQ�LQ�DQ�H[WHQVLYH�YLUWXDO�ZRUOG��

$V�GLIIHUHQW�(&$V�PD\�DSSHDU��WKH�EDVLF�DUFKLWHFWXUH�LV�XVXDOO\�RI�WKH�IROORZLQJ�IRUP���

�
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7KH�DUFKLWHFWXUH�VKRZV�WKDW�WKH�(&$�SURGXFHV�RXWSXW�EDVHG�RQ�LQSXW��7KH�LQSXW�GHYLFHV�GHWHFW�WKH�

PXOWLPRGDO�FRPPXQLFDWLYH�DFWLRQV�RI�WKH�XVHU��1H[W��WKH�,QSXW�0DQDJHU�GHFLGHV�ZKHWKHU�WKH�GDWD�

UHTXLUHV�DQ�LQVWDQW�UHDFWLRQ�RU�GHOLEHUDWLYH�GLVFRXUVH�SURFHVVLQJ��7KHVH�VWLPXOL�WKHQ�SURYRNH�D�

PRGLILFDWLRQ�RI�WKH�DJHQW•V�EHKDYLRXU�ZLWKRXW�PXFK�GHOD\��)RU�H[DPSOH��WKH�DJHQW•V�H\HV�FDQ�

VHDPOHVVO\�WUDFN�WKH�XVHU•V�PRYHPHQW��7KH�’HOLEHUDWLYH�0RGXOH�KDQGOHV�DOO�LQSXW�WKDW�UHTXLUHV�D�

GLVFRXUVH�PRGHO�IRU�SURSHU�LQWHUSUHWDWLRQ��7KLV�LQFOXGHV�PDQ\�RI�WKH�LQWHUDFWLRQDO�EHKDYLRXUV��WKRVH�

WKDW�FRQWULEXWH�WR�WKH�PDQDJHPHQW�RI�WKH�FRQYHUVDWLRQDO�VLWXDWLRQ��DV�ZHOO�DV�DOO�SURSRVLWLRQDO�

EHKDYLRXUV��WKRVH�WKDW�FRQWULEXWH�WR�WKH�FRQWHQW�RI�WKH�GLVFXVVLRQ���,W�SHUIRUPV�WKH�DFWLRQ�VHOHFWLRQ�

IXQFWLRQ�RI�WKH�DUFKLWHFWXUH��ZKLFK�GHWHUPLQHV�ZKDW�WKH�DJHQW•V�FRQWULEXWLRQ�WR�WKH�FRQYHUVDWLRQ�

VKRXOG�EH�DW�HDFK�PRPHQW�LQ�WLPH��,W�UHFHLYHV�XSGDWHV�IURP�WKH�,QSXW�0DQDJHU�DQG�XVHV�LQIRUPDWLRQ�

DERXW�WKH�GRPDLQ��VWDWLF�NQRZOHGJH�EDVH��DQG�FXUUHQW�GLVFRXUVH�VWDWH�WR�GHWHUPLQH�WKH�

FRQYHUVDWLRQDO�DFWLRQ�WR�SHUIRUP��7KH�SURFHVVLQJ�LV�VSOLW�LQWR�WKUHH�PDLQ�FRPSRQHQWV��WKH�

8QGHUVWDQGLQJ�0RGXOH��WKH�’HFLVLRQ�0RGXOH�DQG�WKH�*HQHUDWLRQ�0RGXOH��VHH�ILJXUH��������

�

•� 7KH�8QGHUVWDQGLQJ�0RGXOH�LV�UHVSRQVLEOH�IRU�EULQJLQJ�DOO�LQSXW�PRGDOLWLHV�WRJHWKHU�DQG�IRUP�DQ�

XQGHUVWDQGLQJ�RI�ZKDW�WKH�XVHU�LV�GRLQJ��,W�LV�DOVR�UHVSRQVLEOH�IRU�WUDQVODWLQJ�D�VHW�RI�EHKDYLRXUV�

LQWR�D�GLVFRXUVH�IXQFWLRQ��LQWHUDFWLRQDO�RU�SURSRVLWLRQDO��,W�SDVVHV�WKHVH�RQ�WR�WKH�’HFLVLRQ�

0RGXOH�LQ�WKH�IRUP�RI�VSHHFK�DFWV���

•� 7KH�SURFHVVLQJ�ZLWKLQ�WKH�’HFLVLRQ�0RGXOH�LV�VSOLW�EHWZHHQ�WKH�SURFHVVLQJ�RI�LQWHUDFWLRQDO�

FRPPXQLFDWLYH�DFWV�DQG�WKH�SURFHVVLQJ�RI�SURSRVLWLRQDO�FRPPXQLFDWLYH�DFWV���

•� 7KH�*HQHUDWLRQ�0RGXOH�LV�UHVSRQVLEOH�IRU�WXUQLQJ�GLVFRXUVH�IXQFWLRQV��VXFK�DV�JLYLQJ�XS�WKH�WXUQ�

RU�FRQYH\LQJ�D�FRPPXQLFDWLYH�JRDO��WKDW�KDYH�EHHQ�FKRVHQ�E\�WKH�’HFLVLRQ�0RGXOH�LQWR�DFWXDO�

EHKDYLRXUV�E\�SURGXFLQJ�D�VHW�RI�DFWLRQV��VXFK�DV�VSHHFK��JHVWXUH��IDFLDO�H[SUHVVLRQ��RU�D�

FRPELQDWLRQ�RI�WKH�DERYH��DQG�VHQGLQJ�WKH�DFWLRQV�WR�WKH�$FWLRQ�6FKHGXOHU�IRU�SHUIRUPDQFH��

�

)LQDOO\��WKH�$FWLRQ�6FKHGXOHU�LV�UHVSRQVLEOH�IRU�VFKHGXOLQJ�PRWRU�HYHQWV�WR�EH�VHQW�WR�WKH�DQLPDWHG�

ILJXUH�UHSUHVHQWLQJ�WKH�DJHQW��$�FUXFLDO�IXQFWLRQ�RI�WKH�VFKHGXOHU�LV�WR�SUHYHQW�FROOLVLRQV�EHWZHHQ�

PRWRU�UHTXHVWV�>�@��

�

7R�EH�DEOH�WR�XVH�KXPDQ�FRQYHUVDWLRQ�DV�D�IUDPHZRUN�IRU�WKLV�DUFKLWHFWXUH��&DVVHOO�HW�DO��GHYHORSHG�

WKH�)XQFWLRQV��0RGDOLWLHV��7LPLQJ��DQG�%HKDYLRXUV��)07%��FRQYHUVDWLRQDO�IUDPHZRUN��,Q�WKLV�

IUDPHZRUN�WKH\�ILWWHG�DOO�WKH�DVSHFWV�RI�+XPDQ�FRQYHUVDWLRQ���

�
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���� $OWHUQDWH�$UFKLWHFWXUH�

&DWKHULQH�3HODFKDXG•V�UHVHDUFK�JURXS�DW�WKH�8QLYHUVLW\�RI�5RPH��ZKLFK�LV�ZRUNLQJ�RQ�WKH�FUHDWLRQ�RI�

D�&RQWH[WXDOO\�%HOLHYDEOH�(PERGLHG�$JHQW��XVH�D�GLIIHUHQW�DUFKLWHFWXUH�W\SH��7KHLU�DJHQW��*UHWD��

KDV�D�¶%RG\•�UHSUHVHQWHG�E\�WKH��’�KHDG��*UHWD��DQG�D�¶0LQG•��7KH�¶0LQG•�KDV�D�NQRZOHGJH�EDVH�

�LQFOXGLQJ�D�VHW�RI�EHOLHIV�DERXW�WKH�ZRUOG��HYHQWV��DFWLRQV�DQG�VR�RQ���VRPH�JRDO��ZKDW�VKH�ZDQWV�WR�

DFKLHYH���7KH�¶%RG\•�H[SUHVVHV�WKH�¶EHOLHIV•��¶GHVLUHV•�DQG�¶LQWHQWLRQV•�RI�WKH�¶0LQG•�DQG�LV�DOVR�DEOH�

WR�VKRZ�SURSHU�HPRWLRQV��7KH�W\SHV�RI�FRQYHUVDWLRQ�3HODFKDXG�HW�DO��VLPXODWH�DUH�LQIRUPDWLRQ�

JLYLQJ�GLDORJV�LQ�WKH�IRUP�RI�TXHVWLRQ�DQVZHU�VXE�GLDORJ��7R�LPSOHPHQW�WKHVH�IXQFWLRQV�LQ�WKHLU�

DJHQW��3HODFKDXG�HW�DO��GHYHORSHG�WKH�IROORZLQJ�DUFKLWHFWXUH�>�@��

�

��� �����
	��� [V!L���9W6� �<	����<���
	����"� W1	U�9��'�4�	��5�
%1�5� ��'�%�,�%���	�'��t���-��	�, %��9W�%���0�	1�L%�, �5� %�0�%�+t�<	�0��$����*�Y�� \<�
7KHUH�DUH�IRXU�PDLQ�FRPSRQHQWV��D�PDQDJHU�RI�WKH�DJHQWV�¶0LQG•��D�’LDORJ�0DQDJHU��0,’$6��D�SODQ�

HQULFKHU��DQG�D�JHQHUDWRU�RI�WKH�DJHQWV�¶%RG\•��:KHQ�WKH�GLDORJ�VWDUWV��D�GLDORJ�JRDO�LV�VHW�DQG�

SDVVHG�WR�WKH�’LDORJ�0DQDJHU��7KH�’LDORJ�0DQDJHU�SURGXFHV�DQ�RYHUDOO�GLVFRXUVH�SODQ�IRU�WKLV�JRDO�

E\�WDNLQJ�D�SODQ�IURP�WKH�SODQ�GDWDEDVH��7KH�DJHQW�DFKLHYHV�WKH�VSHFLILHG�GLDORJ�JRDO�DFFRUGLQJ�WR�

WKLV�SODQ�GXULQJ�WKH�FRQYHUVDWLRQ��7KH�ZD\�WKLV�JRDO�LV�DFKLHYHG�LV�DOVR�GHSHQGHQW�RQ�WKH�¶0LQG•�RI�

WKH�DJHQW��WKDW�LV�KHU�EHOLHIV��GHVLUHV��LQWHQWLRQV�ZLWK�WKH�UHODWLRQV�OLQNLQJ�WKHP�DQG�WKH�OHYHOV�RI�

XQFHUWDLQW\�DWWDFKHG�WR�WKHVH�OLQNV��7KH�FRXUVH�RI�WKH�GLDORJ�LV�QRW�RQO\�GHSHQGHQW�RQ�WKH�SODQ�EXW�

DOVR�RQ�WKH�PRYHV�RI�WKH�XVHU�DQG�WKH�VRFLDO�FRQWH[W�>�@��:KHQ�WDONLQJ�WR�VRPHERG\�KXPDQV�DGDSW�

WKHLU�EHKDYLRXU�DQG�VD\LQJV�WR�WKHLU�GLVFXVVLRQ�SDUWQHU�DQG�WR�WKH�ORFDWLRQ�RI�WKH�FRQYHUVDWLRQ��

+XPDQV�DOVR�EHKDYH�GLIIHUHQWO\�GHSHQGLQJ�RQ�WKH�WRSLF�RI�WKH�FRQYHUVDWLRQ��7KH�VRFLDO�FRQWH[W�

GHVFULEHV�WKH�DJHQW•V�UROH�DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�XVHU�DQG�WKH�DJHQW��7KLV�FRQWH[W�DOVR�

GHVFULEHV�WKH�REMHFWV��WKH�HYHQWV�DQG�WKH�DFWLRQV�WKDW�PD\�RFFXU�DQG�PD\�LQIOXHQFH�WKH�DJHQW•V�

PHQWDO�VWDWH��7KH�LQIOXHQFH�RI�WKH�DJHQW•V�PHQWDO�VWDWH�LV�GHSHQGHQW�RQ�KHU�¶SHUVRQDOLW\•��WKDW�LV�
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KRZ�WKH�DJHQW�UHDFWV�WR�DQ�REMHFW�HYHQW�DFWLRQ��ZKDW�LV�WKH�UHODWLRQ�RI�WKH�DJHQW�WR�WKHP���2QFH�

WKH�RXWSXW�GLDORJ�PRYH�KDV�EHHQ�VHOHFWHG�E\�WKH�’LDORJ�0DQDJHU��LW�DVNV�WKH�¶0LQG•�ZKHWKHU�D�

SDUWLFXODU�DIIHFWLYH�VWDWH�RI�WKH�$JHQW�VKRXOG�EH�DFWLYDWHG�DQG�ZLWK�ZKLFK�LQWHQVLW\��,I�VR��WKH�GLDORJ�

PRYH�LV�HQULFKHG�E\�WKH�0LGDV�PRGXOH��ZKLFK�DGGV�WDJV�LQGLFDWLQJ�WKH�FRPPXQLFDWLYH�IXQFWLRQV�WR�

EH�GLVSOD\HG�LQ�FRUUHVSRQGHQFH�RI�WKDW�GLDORJ�PRYH��7KHQ��WKLV�HQULFKHG�PRYH�LV�SDVVHG�WR�WKH�

¶%RG\•�WURXJK�D�ERG\�JHQHUDWRU�WKDW�LQWHUSUHWV�DQG�UHQGHUV�LW�E\�SURGXFLQJ�WKH�FRUUHVSRQGLQJ�

H[SUHVVLYH�EHKDYLRXU�>�@��

$V�PHQWLRQHG�EHIRUH�WKH�¶0LQG•�KDV�¶EHOLHIV•��¶GHVLUHV•�DQG�¶LQWHQWLRQV•��7R�H[SUHVV�WKHVH��WKH�

¶%RG\•�FDQ�XVH�YHUEDO�DQG�QRQYHUEDO�FRPPXQLFDWLRQ�EHKDYLRXUV��%HFDXVH�WKH�¶ERG\•��*UHWD��LQ�WKLV�

FDVH�LV�D��’�KHDG��LW�KDV�OLPLWHG�VHW�RI�QRQYHUEDO�EHKDYLRXUV��7KH�FRPPXQLFDWLYH�DFWV�*UHWD�FDQ�

H[SUHVV�DUH��

•� /DQJXDJH��FRPPXQLFDWLQJ�UHOHYDQW�DQG�XVHIXO�LQIRUPDWLRQ�WURXJK�ODQJXDJH���

•� 9HUEDO�SURVRG\��LQWRQDWLRQ��UK\WKP��WHPSR��ORXGQHVV��YRLFH�TXDOLW\�DQG�SDXVLQJ���

•� 9LVXDO�SURVRG\��KHDG�PRYHPHQWV�DQG�JD]H��L�H��H\H�PRYHPHQWV��EOLQN��H\HEURZ�DQG�H\HOLG�

PRYHV����

$V�VDLG�LQ�WKH�LQWURGXFWLRQ�WKLV�H[SHULPHQW�WULHV�WR�DQVZHU�WKH�TXHVWLRQ�ZKHWKHU�WKH�JD]H�

FRPPXQLFDWLYH�DFWV�LQWURGXFHG�E\�3RJJL�HW�DO��DQG�H[HFXWHG�E\�*UHWD��FDQ�EH�SHUFHLYHG�RU�

LQWHUSUHWHG�E\�KXPDQV��7R�EH�DEOH�WR�GR�VR�WKH�WKHRU\�3RJJL�HW�DO��KDYH�DERXW�(&$V�DQG�JD]H�ZLOO�EH�

GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�WKH�QH[W�VHFWLRQ��

�

�

�
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���� (&$V�DQG�*D]H�

3RJJL�HW�DO��GLVFXVV�(&$V�DQG�JD]H�LQ�WKHLU�SDSHU��¶(\H�FRPPXQLFDWLRQ�LQ�D�FRQYHUVDWLRQDO��’�

V\QWKHWLF�DJHQW•�>�@��,Q�WKLV�SDSHU�WKH\�FRQFHQWUDWH�RQ�WKH�VWXG\�DQG�JHQHUDWLRQ�RI�FRRUGLQDWHG�

OLQJXLVWLF�DQG�JD]H�FRPPXQLFDWLYH�DFWV��/LNH�DQ\�FRPPXQLFDWLYH�DFW��JD]H�KDV�D�¶VLJQDO•�DQG�D�

¶PHDQLQJ•��7KH�VLJQDO�LV�JHQHUDWHG�E\�WKH�PRYHPHQWV�DQG�WKH�EHKDYLRXU�RI�WKH�H\HV�LQ�JD]H��WKH�

PHDQLQJ�LV�WKH�VHW�RI�EHOLHIV�WKDW�JD]H�LQWHQWV�WR�FRPPXQLFDWH��7KLV�VHFWLRQ�IRFXVHV�RQ�WKH�WKHRU\�

RI�3RJJL�HW�DO��DERXW�JD]H��,W�OHDGV�WR�WKH�TXHVWLRQ�ZKHWKHU�SHRSOH�DUH�DEOH�WR�LQWHUSUHW�WKHVH�NLQG�

RI�VLJQDOV�RU�DUH�HYHQ�DEOH�SLFN�WKHP�XS��

������ 0HDQLQJ�RI�*D]H�

3RJJL�HW�DO��FODVVLI\�WKH�VHPDQWLF�DUHDV�RI�WKHLU�OH[LFRQ�RI�JD]H��7KH\�FODLP�WKDW���EURDG�FODVVHV�RI�

PHDQLQJ�FDQ�EH�GLVWLQJXLVKHG��

��� ,QIRUPDWLRQ�DERXW�WKH�VHQGHU•V�EHOLHIV��

��� ,QIRUPDWLRQ�DERXW�WKH�VHQGHU•V�LQWHQWLRQV��

��� ,QIRUPDWLRQ�DERXW�WKH�VHQGHU•V�$IIHFWLYH�VWDWH��

��� 0HWD�FRJQLWLYH�LQIRUPDWLRQ�DERXW�WKH�VHQGHU•V�PHQWDO�DFWLRQV��

�

7KH�WDEOH�EHORZ�VXPPDULVHV�WKH�JD]H�EHKDYLRXU�FRUUHVSRQGLQJ�WR�ZRUG�DQG�*D]H�0DUNHUV�IRU�WKHVH�

IRXU�FODVVHV��1RWH�WKDW�3RJJL�HW�DO��LQWURGXFHG�PRUH�0DUNHUV��)DFH�0DUNHUV��QRW�GLUHFWO\�FRQQHFWHG�

WR�JD]H��QH[W�WR�WKH�*D]H�0DUNHUV�GHVFULEHG�LQ�WKHLU�SDSHU��7KH�WDEOH�RQO\�KROGV�WKH�*D]H�0DUNHUV�

XVHG�LQ�WKH�H[SHULPHQW��
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,Q�WKH�%HOLHI�FODVV�RQH�RI�WKH�*D]H�0DUNHUV�LV�$GMHFWLYDO�(\HV��:LWK�WKLV�*D]H�0DUNHU��H\HV�KDYH�DQ�

DGMHFWLYDO�IXQFWLRQ��LQ�WKDW�WKH\�PD\�PHQWLRQ�D�VPDOO�QXPEHU�RI�SK\VLFDO�SURSHUWLHV�RI�LWHPV��

�VPDOO!�DQG��ODUJH!�DUH�XVHG�DV�YRFDO�PDUNHUV��3RJJL�HW�DO��VXSSRVH�WKDW�WKHVH�PDUNHUV�DUH�XVHG�WR�

UHIHU�WR�UHVSHFWLYHO\�VPDOO�DQG�ODUJH�REMHFWV�LQ�FRQFUHWH�DQG�PHWDSKRULFDO�VHQVH��H�J��D�ELJ�ILVK�RU�D�

OLWWOH�FDU�EXW�DOVR�D�VPDOO�QXPEHU�RI�ER[HV�RU�D�JUHDW�VSHDNHU���7KH�JD]H�EHKDYLRXU�RI�WKHVH�PDUNHUV�

LV�IRXQG�LQ�WDEOH�����DERYH��,I�WKH�YRFDO�PDUNHU��VPDOO!�LV�XVHG��H�J��¶7KH�VPDOO�FDU«•���DFFRUGLQJ�WR�

3RJJL�HW�DO��WKH�XSSHU�H\HOLGV�DUH�ORZHUHG��DQG�WKH�ORZHU�H\HOLGV�DUH�UDLVHG��7KH�UHVXOW�LV�WKDW�WKH�

YLVLEOH�VXUIDFH�RI�WKH�H\HEDOO�LV�UHGXFHG���

,Q�WKH�,QWHQWLRQ�FODVV�RQH�RI�WKH�*D]H�0DUNHUV�LV�3HUIRUPDWLYH�(\HV��7KH�H\HV�FRPPXQLFDWH�WKH�

SHUIRUPDWLYHV��LQWHQWLRQV��WKH�VHQGHU�PD\�KDYH�WRZDUGV�WKH�DGGUHVVHH��7KH�JRDO�RI�D�
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FRPPXQLFDWLYH�DFW�FDQ�EH�LQIRUPLQJ��UHTXHVWLQJ�RU�TXHVWLRQLQJ��+RZHYHU�WKH�LQWHQWLRQV�WKH�VHQGHU�

PD\�KDYH�FDQ�GLIIHU��$�UHTXHVW��IRU�H[DPSOH��FDQ�EH�SHUIRUPHG�E\�DQ�¶RUGHU•��DQ�¶DGYLFH•��D�

¶VXJJHVWLRQ•�RU�DQ�¶LPSORUDWLRQ•�DQG�VR�RQ��3RJJL�HW�DO��OLPLWHG�WKHLU�WDEOH�WR��,�VXJJHVW«!�DQG��,�

LPSORUH«!�DV�YRFDO�PDUNHUV��7KH�JD]H�EHKDYLRXU�RI�WKHVH�PDUNHUV�LV�DOVR�IRXQG�LQ�WDEOH������,I�WKH�

YRFDO�PDUNHU��,�VXJJHVW«!�LV�XVHG��H�J��¶,�VXJJHVW�\RX�VWRS«•���DFFRUGLQJ�WR�3RJJL�HW�DO��WKH�KHDG�LV�

WLOWHG�DVLGH�DQG�WKH�H\HEURZV�DUH�OLIWHG���

,Q�WKH�$IIHFWLYH�VWDWH�FODVV�WKH�*D]H�0DUNHU�LV�$IIHFWLYH�(\HV��+HUH��WKH�H\HV�DUH�XVHG�WR�

FRPPXQLFDWH�HPRWLRQV�OLNH�¶ORYH•��¶DGPLUDWLRQ•��¶DQJHU•��¶IHDU•��¶MR\•��¶VDGQHVV•��¶VXUSULVH•�DQG�VR�

RQ��3RJJL�HW�DO��OLPLWHG�WKHLU�WDEOH�WR��DQJHU!�DQG��VDGQHVV!�DV�YRFDO�PDUNHUV��*D]H�EHKDYLRXU�RI�

WKHVH�PDUNHUV�LV�IRXQG�LQ�WDEOH������1RWH�WKDW�WKH�WDEOH�RQO\�KROGV�WKH�JD]H�EHKDYLRXUV�DQG�QRW�IRU�

H[DPSOH�WKH�PRXWK�EHKDYLRXUV��,I�WKH�YRFDO�PDUNHU��VDGQHVV!�LV�XVHG��H�J��¶,�DP�YHU\�VDG«•���

DFFRUGLQJ�WR�3RJJL�HW�DO��WKH�LQQHU�H\HEURZV�DUH�OLIWHG�DQG�FHQWUDO��7KH�FRUQHUV�RI�WKH�OLSV�ZLOO�DOVR�

PRYH�GRZQ��

,Q�WKH�0HQWDO�$FWLRQ�FODVV�WKH�*D]H�0DUNHU�LV�0HWDFRJQLWLYH�(\HV��7KH�H\HV�DUH�XVHG�WR�

FRPPXQLFDWH�VLJQDOV�DERXW�RXU�SURFHVVHV�RI�WKRXJKW��%\�DYRLGLQJ�JD]H�LQSXW��HLWKHU�E\�ORRNLQJ�XS�RU�

FORVLQJ�WKH�H\HV��ZH�LQIRUP�WKDW�ZH�DUH�WU\LQJ�WR�PDNH�LQIHUHQFHV�DERXW�VRPH�IDFW��3RJJL�HW�DO��

OLPLWHG�WKHLU�WDEOH�WR��,•P�WKLQNLQJ«!�DQG��,•P�WU\LQJ�WR�UHPHPEHU«!�DV�YRFDO�PDUNHUV��*D]H�

EHKDYLRXU�RI�WKHVH�PDUNHUV�LV�IRXQG�LQ�WDEOH������,I�WKH�YRFDO�PDUNHU��,•P�WKLQNLQJ«!�LV�XVHG��

DFFRUGLQJ�WR�3RJJL�HW�DO��WKH�H\HV�ORRN�XS�RU�WKH\�DUH�FORVHG��

�

3RJJL�HW�DO��VWDWH�WKDW�IXUWKHU�ZRUN�RQ�WKLV�WRSLF�VKRXOG�EH�GRQH�LQ�RUGHU�WR�GUDZ�D�FRPSOHWH�OH[LFRQ�

RI�JD]H��WKDW�LV��D�FRPSOHWH�OLVW�RI�FRUUHVSRQGHQFHV�EHWZHHQ�VSHFLILF�*D]H�0DUNHUV�DQG�VSHFLILF�

JD]H�PHDQLQJV��6R�IDU�WKH\�KDYH�RQO\�RXWOLQHG�VRPH�EURDG�FODVVHV�RI�WKHP��

������ $UH�KXPDQV�DEOH�WR�SLFN�XS�*D]H�0DUNHUV"�

3RJJL�HW�DO��WU\�WR�PDNH�(&$V�FRPPXQLFDWH�DV�¶QDWXUDO•�DV�SRVVLEOH��WKH\�WU\�WR�FRS\�KXPDQ�

EHKDYLRXU�RQWR�WKHLU�(&$��7KH\�VLPSO\�DVVXPH�WKDW�KXPDQV�FRPPXQLFDWH�LQ�WKH�VDPH�ZD\�ZLWK�(&$V�

DV�WKH\�ZRXOG�GR�ZLWK�RWKHU�KXPDQV��%XW�GR�WKH\"�$QG�DUH�KXPDQV�DEOH�WR�SLFN�XS�DQG�VHQVH�WKHVH�

*D]H�0DUNHUV�FRPPXQLFDWHG�E\�(&$V"�7KHVH�VLJQDOV�DUH�RIWHQ�YHU\�VXEWOH��DQG�EHFDXVH�WKH\�DUH�

SDUW�RI�PXOWLPRGDO�FRPPXQLFDWLRQ��VRPHWLPHV�GLIILFXOW�WR�SLFN�XS��(YHQ�LQ�IDFH�WR�IDFH�

FRQYHUVDWLRQ�ZH�GR�QRW�ORRN�GLUHFWO\�DW�HDFK�RWKHU�GXULQJ�WKH�ZKROH�FRQYHUVDWLRQ��7KH�H\HV�DUH�

FRQWLQXRXVO\�ORRNLQJ�DW�GLIIHUHQW�REMHFWV�WKDW�DWWUDFW�WKHP�E\�EOLQNLQJ�RU�PDNLQJ�VRXQG��,Q�

FRPPXQLFDWLRQ�ZLWK�DQ�(&$�WKLV�ZLOO�SUREDEO\�QRW�EH�GLIIHUHQW���

$QG�LI�KXPDQV�SLFN�XS�WKH�*D]H�0DUNHUV��DUH�WKH\�DEOH�WR�DWWDFK�PHDQLQJ�WR�WKHP"�$UH�KXPDQV�DEOH�

WR�LQWHUSUHW�*D]H�0DUNHUV�ZKLFK�ZHUH�FRPPXQLFDWHG�E\�(&$V"�3RJJL�HW�DO��LPSOHPHQWHG�D�VHW�RI�

*D]H�0DUNHUV��EXW�WKH\�KDYH�QHYHU�YHULILHG�WKDW�LW�ZDV�FRUUHFW��WKHUHIRUH�WKLV�QHHGV�WR�EH�

HYDOXDWHG��1RWH�WKDW�KXPDQV�PD\�QRW�EH�DEOH�WR�SLFN�XS�DQG�LQWHUSUHW�DOO�WKH�*D]H�0DUNHUV�LQ�IDFH�

WR�IDFH�FRPPXQLFDWLRQ�ZLWK�DQ�(&$��EXW�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�VLJQDOV�PD\�FRQWULEXWH�WR�WKH�

¶QDWXUDOQHVV•�DQG�¶EHOLHYDELOLW\•�RI�WKH�(&$��
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7R�PDNH�DQ�(&$�ORRN�PRUH�¶QDWXUDO•�DQG�¶EHOLHYDEOH•�WKH�DQLPDWRU�KDV�WR�PDNH�VXUH�WKDW�WKH�

FKDUDFWHU�GRHVQ•W�KROG�VWLOO�ZKHQ�QR�IXUWKHU�DFWLRQV�DUH�UHTXLUHG��,I�D�FKDUDFWHU�EOLQNV�ZLWK�WKH�H\HV�

QRZ�DQG�WKHQ�DQG�JHQWO\�PRYHV�WKH�KHDG�LQ�DOO�GLUHFWLRQV��WKLV�FDQ�EH�DFFRPSOLVKHG�E\�XVLQJ�

UHSHWLWLYH�SUHEXLOW�DQLPDWLRQV���WKH�(&$�ZLOO�ORRN�PRUH�¶QDWXUDO•�DQG�¶EHOLHYDEOH•��7KHVH�PRYHPHQWV�

DUH�FRQVWDQWO\�UHSHDWHG��WKHUHIRUH�WKH�¶QDWXUDOQHVV•�DQG�¶EHOLHYDELOLW\•�RI�WKH�(&$�ZLOO�GURS��7R�

DYRLG�UHSHWLWLYH�PRYHPHQWV��3HUOLQ�QRLVH Û �WHFKQLTXHV�DUH�XVHG���

������ 3HUOLQ�QRLVH�

7R�PDNH�D�FKDUDFWHU�LQ�DQLPDWLRQ�ORRN�PRUH�¶QDWXUDO•�3URIHVVRU�.HQ�3HUOLQ��0HGLD�5HVHDUFK�/DE�DW�

1HZ�<RUN�8QLYHUVLW\��>:�@�EURXJKW�KLV�JURXQGEUHDNLQJ�QRLVH�WHFKQLTXHV�IURP�LPDJH�UHQGHULQJ�WR�

FKDUDFWHU�PRYHPHQW��3HUOLQ�QRLVH�LV�D�WH[WXULQJ�SULPLWLYH�WKDW�FDQ�EH�XVHG�WR�FUHDWH�D�YHU\�ZLGH�

YDULHW\�RI�QDWXUDO�ORRNLQJ�WH[WXUHV��&RPELQLQJ�QRLVH�LQWR�YDULRXV�PDWKHPDWLFDO�H[SUHVVLRQV�SURGXFHV�

SURFHGXUDO�WH[WXUH Ü ��7H[WXUH�LPDJHV�DQG�SURFHGXUDO�WH[WXUHV��DUH�XVHG�WR�JLYH�D��’�REMHFW�D�PRUH�

QDWXUDO�ORRN��$��’�LPDJH�RU�QRLVH�JHQHUDWHG�WH[WXUH�FDQ�EH�¶PDSSHG•�RQ�D��’�REMHFW��WKLV�LV�FDOOHG�

WH[WXUH�PDSSLQJ��8QOLNH�WUDGLWLRQDO�WH[WXUH�PDSSLQJ��SURFHGXUDO�WH[WXUH�GRHVQ
W�UHTXLUH�D�VRXUFH�

LPDJH��$V�D�UHVXOW��WKH�WH[WXUHV�FDQ�EH�DSSOLHG�IDVWHU�EHFDXVH�WKH�EDQGZLGWK�UHTXLUHPHQWV�IRU�

WUDQVPLWWLQJ�RU�VWRULQJ�WH[WXUHV�DUH�HVVHQWLDOO\�]HUR��)LJXUH�����VKRZV�YDULRXV�SURFHGXUDO�WH[WXUHV�

DSSOLHG�WR�D�VSKHUH��7KH�EODFN�DQG�ZKLWH�LPDJHV�LQ�WKH�EDFNJURXQG�DUH�WKH��’�QRLVH�JHQHUDWHG�

WH[WXUHV�WKDW�DUH�PDSSHG�RQ�WKH�VSKHUH��7R�FRPSOHWH�WKH�LPDJH�3HUOLQ�DGGHG�VRPH�FRORXU�PDSSLQJ�

DQG��’�OLJKWLQJ��

�

�
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%\�LPSOHPHQWLQJ�WKH�3HUOLQ�QRLVH�IXQFWLRQ�LQ�DQ�(&$��LW�LV�DEOH�WR�UHDFW�ZLWK�UHVSRQVLYH�IDFLDO�

H[SUHVVLRQ�ZLWKRXW�XVLQJ�UHSHWLWLYH�SUHEXLOW�DQLPDWLRQV��,W�FDQ�DOVR�EH�XVHG�WR�PL[�IDFLDO�H[SUHVVLRQV�

WR�VLPXODWH�VKLIWLQJ�PRRGV�DQG�DWWLWXGHV��7KH�UHVXOW�WKHQ�LV�D�UHDO�WLPH�LQWHUDFWLYH�IDFLDO�DQLPDWLRQ�

ZLWK�FRQYLQFLQJ�HPRWLYH�H[SUHVVLYHQHVV��,Q�DQ�DQLPDWLRQ�ZLWK�3HUOLQ�QRLVH��IRU�H[DPSOH�D��’�KHDG�

ZRXOG�JHQWO\�PRYH�¶UDQGRPO\•�LQ�DOO�GLUHFWLRQV�DQ�WKH�H\HV�ZRXOG�EOLQN�¶UDQGRPO\•��ZKHUH�LQ�DQ�

DQLPDWLRQ�ZLWKRXW�3HUOLQ�QRLVH�WKH�KHDG�ZRXOG�VWD\�VWLOO�DQG�WKH�H\HV�VWD\�RSHQ��7KH�PRYHPHQWV�WKH�

KHDG�PDNHV�DFFRUGLQJ�WR�WKH�DSSOLHG�*D]H�0DUNHUV�DUH�¶DGGHG•�WR�WKH�3HUOLQ�QRLVH�PRWLRQ�LQ�WKH�

DQLPDWLRQ��7R�VHH�3HUOLQ�QRLVH�LQ�DFWLRQ�YLVLW�.HQ�3HUOLQ•V�5HVSRQVLYH�)DFH�GHPR�ZHEVLWH�>:�@��
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7KH�3HUOLQ�QRLVH�IXQFWLRQ�DGGHG�WR�WKH�DQLPDWLRQ�LV�OLNHO\�WR�KDYH�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�

¶QDWXUDOQHVV•�RI�WKH�(&$�EXW�PD\�KDYH�D�QHJDWLYH�DIIHFW�RQ�WKH�SHUFHSWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�

*D]H�0DUNHUV��

�� 7KH�([SHULPHQW�

,Q�WKLV�FKDSWHU�DOO�WKH�DVSHFWV�RI�WKH�H[SHULPHQW�ZLOO�EH�GLVFXVVHG��,Q�WKH�ILUVW�VHFWLRQ�WKH�UHVHDUFK�

TXHVWLRQV�DQG�K\SRWKHVLV�ZLOO�EH�GLVFXVVHG��6HFWLRQ�����JLYHV�DQ�RYHUYLHZ�RI�WKH�H[SHULPHQWDO�VHW�XS�

DQG�VHFWLRQ�����LV�DERXW�WKH�WHVW�VXEMHFWV�XVHG�IRU�WKH�H[SHULPHQW��)LQDOO\�VHFWLRQ�����GHDOV�ZLWK�WKH�

SURFHGXUH�XVHG�FRQGXFWLQJ�WKH�H[SHULPHQW��

���� 5HVHDUFK�4XHVWLRQV��

7KH�UHVHDUFK�TXHVWLRQV�DGGUHVVHG�LQ�WKH�H[SHULPHQW�DUH�HQXPHUDWHG�DQG�VRUWHG�E\�SDUW�RI�WKH�

H[SHULPHQW�LQ�WKLV�VHFWLRQ��7KH�EDVLF�UHVHDUFK�TXHVWLRQ�LV�WKH�IROORZLQJ��

:KDW�LV�WKH�LQIOXHQFH�RI�*D]H�0DUNHUV�RQ�WKH�LQWHUSUHWDWLRQ�RI�XWWHUDQFHV�PDGH�E\�DQ�(&$"�

7KLV�TXHVWLRQ�LV�GLYLGHG�LQWR�VHYHUDO�PRUH�VSHFLILF�UHVHDUFK�TXHVWLRQV��

������ 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV�

,Q�WKH�ILUVW�SDUW�RI�WKH�H[SHULPHQW�WKH�JRDO�LV�WR�YHULI\�ZKHWKHU�RU�QRW�VXEMHFWV�DUH�DEOH�WR�SHUFHLYH�

WKH�*D]H�0DUNHUV�3RJJL�HW�DO��SURSRVHG��$V�GLVFXVVHG�LQ�VHFWLRQ��������VRPH�RI�WKH�*D]H�0DUNHUV�

PD\�EH�GLIILFXOW�WR�SHUFHLYH�EHFDXVH�WKH\�DUH�YHU\�VXEWOH�DQG�WKH\�PD\�EH�SDUW�RI�PXOWLPRGDO�

FRPPXQLFDWLRQ��7KH�SUHVHQFH�RI�PRUH�WKDQ�RQH�PDUNHU�PD\�DOVR�LQIOXHQFH�WKH�SHUFHSWLRQ��7KH�

IROORZLQJ�UHVHDUFK�TXHVWLRQV�FDQ�EH�GHULYHG�IURP�WKLV��

•� $UH�VXEMHFWV�DEOH�WR�SHUFHLYH�*D]H�0DUNHUV"�

•� ’RHV�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDUNHUV�LQIOXHQFH�WKLV�SHUFHSWLRQ"�

������ 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV�

,Q�WKH�VHFRQG�SDUW�RI�WKH�H[SHULPHQW�WKH�JRDO�LV�WR�YHULI\�ZKHWKHU�VXEMHFWV�DUH�DEOH�WR�LQWHUSUHW�WKH�

*D]H�0DUNHUV�LPSOHPHQWHG�E\�3RJJL�HW�DO��$UH�VXEMHFWV�DEOH�WR�DWWDFK�WKH�PHDQLQJ�WR�*D]H�0DUNHUV�

WKDW�3RJJL�HW�DO��FODLP�WKH\�KDYH"�7KH�LPSOHPHQWHG�VHW�RI�*D]H�0DUNHUV�ZDV�QHYHU�YHULILHG�E\�3RJJL�

HW�DO��7R�EH�DEOH�WR�GR�VR�WKH�UHVHDUFK�TXHVWLRQ�GUDZQ�IRU�WKLV�SDUW�LV��

•� $UH�VXEMHFWV�DEOH�WR�LQWHUSUHW�*D]H�0DUNHUV�¶FRUUHFWO\•"�

������ 3$57�&��3UHIHUHQFHV�

,Q�WKH�ODVW�SDUW�RI�WKH�H[SHULPHQW�WKH�JRDO�LV�WR�YHULI\�LI�WKH�VXEMHFWV�KDYH�D�VSHFLILF�SUHIHU�IRU�WKH�

¶FRUUHFW•�*D]H�0DUNHUV��,I�VXEMHFWV�SUHIHU�WKH�XWWHUDQFHV�ZLWKRXW�DQ\�PDUNHUV�RYHU�WKH�XWWHUDQFHV�

ZLWK�WKH�¶FRUUHFW•�*D]H�0DUNHUV�WKLV�PHDQV�WKH�¶FRUUHFW•�PDUNHUV�DUH�SRVVLEO\�QRW�DV�DSSURSULDWH�DV�

3RJJL�HW�DO��DVVXPH��7KH�UHVHDUFK�TXHVWLRQ�IRU�WKLV�SDUW�LV��

•� ’R�WKH�VXEMHFWV�SUHIHU�XWWHUDQFHV�ZLWK�¶FRUUHFW•�*D]H�0DUNHUV�WR�XWWHUDQFHV�ZLWKRXW�*D]H�

0DUNHUV"�
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������ 7KH�(IIHFW�RI�3HUOLQ�QRLVH�

$V�GLVFXVVHG�EHIRUH�LQ�VHFWLRQ��������DGGLQJ�3HUOLQ�QRLVH�WR�XWWHUDQFHV�PDGH�E\�DQ�(&$�LV�OLNHO\�WR�

KDYH�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�¶QDWXUDOQHVV•�RI�WKH�(&$�EXW�PD\�KDYH�D�QHJDWLYH�HIIHFW�RQ�WKH�

SHUFHSWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�*D]H�0DUNHUV��7KH�RYHUDOO�JRDO�LV�WR�PHDVXUH�WKH�LQIOXHQFH�RI�

3HUOLQ�QRLVH��7KHUHIRUH�DQ�DGGLWLRQDO�UHVHDUFK�TXHVWLRQ�LV�IRUPXODWHG��

•� :KDW�LV�WKH�LQIOXHQFH�RI�3HUOLQ�QRLVH�RQ�WKH�SHUFHSWLRQ�DQG�LQWHUSUHWDWLRQ�RI�*D]H�0DUNHUV"�

���� ([SHULPHQWDO�VHW�XS�

7KH�H[SHULPHQWDO�VHW�XS�LV�EDVHG�RQ�D�SXUH�H[SHULPHQWDO�GHVLJQ��7KH�JURXS�RI�VXEMHFWV�DUH�

UDQGRPO\�GLYLGHG�LQ�WZR�JURXSV��;�DQG�<��*URXS�;�FDUULHV�RXW�WKH�H[SHULPHQW�ZLWK�WKH�3HUOLQ�QRLVH�

DFWLYDWHG��([SHULPHQW����DQG�JURXS�<�FDUULHV�RXW�WKH�H[SHULPHQW�ZLWKRXW�WKH�3HUOLQ�QRLVH�DFWLYDWHG�

�([SHULPHQW�����%RWK�H[SHULPHQWV�DUH�RWKHUZLVH�LGHQWLFDO�DQG�FRQVLVW�RI�WKUHH�SDUWV���

������ 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV�

,Q�WKH�ILUVW�SDUW�RI�WKH�H[SHULPHQW��3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV��WKH�JRDO�LV�WR�YHULI\�

ZKHWKHU�VXEMHFWV�DUH�DEOH�WR�SHUFHLYH�WKH�*D]H�0DUNHUV�LQFOXGHG�LQ�WKH�DQLPDWLRQV��$QG�ZKHWKHU�RU�

QRW��WKH�SUHVHQFH�RI�DGGLWLRQDO�PDUNHUV�LQIOXHQFHV�WKLV�SHUFHSWLRQ��7R�GR�VR�WKH�VXEMHFWV�DUH�

H[SRVHG�WR�WZHQW\�SDLUV�RI�DQLPDWLRQV���

7R�EH�VXUH�WKDW�WKH�ZRUGV�XWWHUHG�E\�*UHWD�GR�QRW�LQIOXHQFH�WKH�RXWFRPH�RI�WKLV�SDUW�RI�WKH�

H[SHULPHQW��WKH�VDPH�XWWHUDQFH�LV�XVHG�IRU�HDFK�DQLPDWLRQ��7KH�XWWHUDQFH�FKRVHQ�KROGV�QR�FXHV�

WKDW�FDQ�EH�DVVRFLDWHG�ZLWK�WKH�*D]H�0DUNHUV��7KH�IROORZLQJ�XWWHUDQFH�LV�XVHG��·7KH����IDFLDO�

PXVFOHV�DUH�FDSDEOH�RI�SURGXFLQJ�VRPH������GLIIHUHQW�H[SUHVVLRQV�µ�7KH�XWWHUDQFH�LV�DGDSWHG�IURP�

DQ�DUWLFOH�LQ�:,5(’�PDJD]LQH�DERXW�WKH�GLIILFXOWLHV�DQLPDWLQJ�D��’�IDFH�>��@���

$V�VXPPDULVHG�LQ�VHFWLRQ��������WKHUH�DUH�WZR�YRFDO�PDUNHUV�IRU�HDFK�RI�WKH�IRXU�*D]H�0DUNHUV��7KH�

WDEOH�EHORZ�VKRZV�WKHVH�YRFDO�PDUNHUV�DQG�WKHLU�¶ORRN•��

��%�/6, 	�����-��W1	æå , ����×#�����"� W1	�4 ���$%�,�*U%��
×�	��5���9���X	�%��9W����"� W1	"�9�����-�t%�®�	��V%��
×�	��5�
µL³�¶�·�¸�³�¹
º�·6¹ çLè�é5·1½�ê
Â Á�³1²�·�ë�·�´ ì�·6¹5í<¼�¹
îU³�ê
Â Á�·3·�ë�·�´

ï ¦ ª�ª��ð

»t¼�½�³1²�¸«³�¹9º�·6¹ Ä *U%�, , Ï %��5��	 Ð��9������	�� �<Ñ Ð#� *�+#, ���
	�Ñ
µL³�¶�·�¸�³�¹
º�·6¹ ç#í<í5·1½�ê
Â Á�·�·�ë�·1´ ¸«·�ê�³�½�¼�ñ�ò1Â ê
Â Á�·3·�ë�·�´

ï ¦ ª�ª��ð
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7R�EH�DEOH�WR�XVH�DOO�WKH�YRFDO�PDUNHUV��WKHUH�PXVW�EH�HLJKW�SDLUV�RI�DQLPDWLRQV�ZKHUH�RQH�RI�WKH�

DQLPDWLRQV�FRQWDLQV�D�YRFDO�PDUNHU�DQG�WKH�RWKHU�DQLPDWLRQ�FRQWDLQV�QR�YRFDO�PDUNHUV��)RU�

H[DPSOH��ç�ò1Â î�³�ê
Â ¼�òTó�ô õ ��W1	������9%���� %�,�ö1÷tø�ù�ú�û�ü�ú6ý6þ�ÿ6ý���*����9��, 	��$ö���÷tø�ù�ú�û�ü�ú6ý6þ�ÿ6ý��U%��
	U�9%�+1%�/6, 	����Ú+�����0������ '����
��*�	U[������
01� ���$	���	�'���	�)�+��
	����$� ��'��$���

ç�ò1Â î�³�ê
Â ¼�ò
	�ô õ ��W1	������9%���� %�,�*����9��, 	��X%��
	U�$%�+1%�/6, 	����Ú+�����0������ '����
��*U	U[������U01� ���9	��
	�'���	�)�+���	������ ��'������

,Q�DQRWKHU�HLJKW�SDLUV��ERWK�DQLPDWLRQV�FRQWDLQ�DQ�DGGLWLRQDO�PDUNHU�DQG�RQO\�RQH�RI�WKH�DQLPDWLRQV�

FRQWDLQV�D�YRFDO�PDUNHU�RI�LQWHUHVW��)RU�H[DPSOH��ç�ò1Â î�³�ê
Â ¼�òTó�ô õ ��W1	������9%���� %�,�ö1÷tø�ù�ú�û�ü�ú6ý6þ�ÿ6ý���*����9��, 	��$ö���÷tø�ù�ú�û�ü�ú6ý6þ�ÿ6ý��U%��
	U�9%�+1%�/6, 	����Ú+�����0������ '����
��*�	U[������
ö�ü�ú6ý6þ�ÿ6ý���01� ���$	��
	�'��5ö�� ü�ú6ý6þ�ÿ6ý���	�)�+��
	������ ��'��$���

ç�ò1Â î�³�ê
Â ¼�ò
	�ô õ ��W1	������9%���� %�,�*����9��, 	��X%��
	U�$%�+1%�/6, 	����Ú+�����0������ '����
��*U	U[�������ö�ü�ú6ý6þ�ÿ6ý���01� ���$	��
	�'��5ö�� ü�ú6ý6þ�ÿ6ý���	�)�+��
	����$� ��'������

7KH�DGGLWLRQDO�PDUNHUV�XVHG�LQ�KLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�LQ�WDEOH�����EHORZ��7KHVH�

PDUNHUV�ZHUH�SLFNHG�IURP�WKH�·7DJ�VHW�IRU�XVH�ZLWK�*UHWDµ�WKDW�FDQ�EH�IRXQG�LQ�DSSHQGL[�%��DQG�

ZHUH�VHOHFWHG�RQ�VHYHUDO�FRQGLWLRQV��7KH\�KDG�WR�EH�VWULNLQJ�DQG�WKH�PRYHPHQWV�VKRXOG�GLVWUDFW�WKH�

VXEMHFW•V�DWWHQWLRQ�DZD\�IURP�WKH�H\HV���

��%�/6, 	��� ����W1	æå , ����×#�����"� W1	�%�0�0�� ��� ��'�%�,�*U%���×�	��5�-���9	�03� '�+1%����#!X(1��	��
�$	�+t��� ��'����«�t%�®�	��V%���×�	��5�$�#���"� W1	U	�) +�	��$� *U	�'��5�
� ³�½�·�¸�³�¹
º�·6¹ ç#í<í5·1½�ê
Â Á�·
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¸«³�¹
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� ³�½�·�¸�³�¹
º�·6¹ ç#í<í5·1½�ê
Â Á�· ì�·6¹5í<¼�¹
îU³�ê
Â Á�·
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¸«³�¹
º�·�¹ Ä W�%�*�	 Ä %1��� �5�9%����5� ��' ���$� 0�	 R�	��$���9	
�

,Q�WKH�UHPDLQLQJ�IRXU�SDLUV�RI�WKLV�SDUW��RQO\�RQH�RI�WKH�DQLPDWLRQV�FRQWDLQV�D�GLVWUDFWLRQ�PDUNHU��

)RU�H[DPSOH��ç�ò1Â î�³�ê
Â ¼�òTó�ô õ ��W1	������9%���� %�,�*����9��, 	��X%��
	�ö��������ý1ú�ù�����ø�� ü�ú6ý6þ�ÿ6ý����$%�+1%�/6, 	�ö���������6ý1ú�ù�����ø�� ü�ú6ý6þ�ÿ6ý��U���Ú+�����0������ '��
�
��*�	U[������U01� ���$	���	�'���	�)�+��
	����$� ��'��$���

ç�ò1Â î�³�ê
Â ¼�ò
	�ô õ ��W1	������9%���� %�,�*����9��, 	��X%��
	U�$%�+1%�/6, 	����Ú+�����0������ '����
��*U	U[������U01� ���9	��
	�'���	�)�+���	������ ��'������

7KH�GLVWUDFWLRQ�PDUNHUV�XVHG�LQ�KLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�LQ�WDEOH�����EHORZ��7KHVH�

PDUNHUV�ZHUH�DOVR�SLFNHG�IURP�WKH�¶7DJ�VHW�IRU�XVH�ZLWK�*UHWD•��DSSHQGL[�%���7KH�GLVWUDFWLRQ�

PDUNHUV�DUH�DGGHG�WR�GLVWUDFW�WKH�VXEMHFWV•�DWWHQWLRQ�DZD\�IURP�WKH�H\HV�RI�*UHWD��7KHVH�PDUNHUV�

DOO�KDYH�YHU\�VWULNLQJ�PRYHPHQWV�WKDW�KDYH�QR�GLUHFW�OLQN�ZLWK�WKH�H\HV��7KH�PRYHPHQWV�RI�WKH�

GLVWUDFWLRQ�PDUNHUV�IRFXV�RQ�WKH�PRXWK�DQG�WKH�ZKROH�KHDG��
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��%�/6, 	��� ����W1	æå , ����×#�����"� W1	U0�� � �<��%������ ��'U*U%���×�	��5�-���9	�0�� '�+1%����#!X(1��	�����	�+t��� ��'U���«�t%�®�	"�V%��
×�	��5���#���"� W1	U	�)�+�	��$� *�	�'����
� ³�½�·�¸�³�¹
º�·6¹ ì�·6¹5í<¼�¹
îU³�ê
Â Á�· ç#í<í5·1½�ê
Â Á�·
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� Â ´9ê
¹�³�½�ê
Â ¼1ò�¸«³�¹9º�·6¹ !6+�+�����4�	 ����%�� �9	 R�	�����	�� � �L� ������� �
�

7KH�VXEMHFWV�ZLOO�KDYH�WR�ILQG�DQG�GHVFULEH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�SDLUV�RI�DQLPDWLRQV��$OO�RI�

WKH�DQLPDWLRQV�LQ�WKH�H[SHULPHQW�DUH�JHQHUDWHG�ZLWK�[PO�IDS
�

��,Q�RUGHU�WR�JHW�DQ�LGHD�RI�KRZ�WKH�

DQLPDWLRQV�DUH�JHQHUDWHG��WKLV�LV�GHVFULEHG�LQ�DSSHQGL[�$��7KH�H[DFW�XWWHUDQFHV�ZLWK�WKHLU�PDUNHUV�

XVHG�IRU�WKLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�LQ�$SSHQGL[�&���

������ 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��

,Q�WKH�VHFRQG�SDUW�RI�WKH�H[SHULPHQW��3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��WKH�JRDO�LV�WR�YHULI\�

ZKHWKHU�VXEMHFWV�DUH�DEOH�WR�LQWHUSUHW�WKH�*D]H�0DUNHUV�LQFOXGHG�LQ�WKH�DQLPDWLRQV��7R�GR�VR�WKH�

VXEMHFWV�DUH�H[SRVHG�WR�VL[WHHQ�DQLPDWLRQV��$V�VKRZQ�LQ�VHFWLRQ��������WKHUH�DUH�WZR�YRFDO�PDUNHUV�

IRU�HDFK�RI�WKH�IRXU�*D]H�0DUNHUV��)RU�HDFK�YRFDO�PDUNHU�D�¶UHOHYDQW•�DQG�DQ�¶LUUHOHYDQW•�DQLPDWLRQ�

LV�XVHG��(DFK�DQLPDWLRQ�VWRSV�MXVW�EHIRUH�*UHWD�SURQRXQFHV�WKH�ODVW�ZRUG�V���7KH�VXEMHFWV�KDYH�WR�

ILQLVK�WKH�VHQWHQFH�XVLQJ�RQH�RI�WKH�WZR�SUHVHQWHG�RSWLRQV��7KH�DELOLW\�RI�LQWHUSUHWDWLRQ�FDQ�EH�

WHVWHG�E\�FKHFNLQJ�ZKHWKHU�WKH�VXEMHFWV�DUH�DEOH�WR�FKRRVH�D�ILWWLQJ�DQVZHU�IRU�WKH�XVHG�YRFDO�

PDUNHU�IURP�WKH�WZR�SUHVHQWHG�RSWLRQV�LQ�WKH�¶UHOHYDQW•�FDVHV��7KH�H[SHFWDWLRQ�IRU�WKH�¶LUUHOHYDQW•�

FDVHV�LV�WKDW�WKH�VXEMHFWV�DUH�QRW�DEOH�WR�FKRRVH�D�ILWWLQJ�DQVZHU�DW�DOO��,Q�WKHVH�FDVHV�WKH�DQVZHUV�

VKRXOG�EH�HTXDOO\�GLYLGHG�RYHU�WKH�WZR�SUHVHQWHG�RSWLRQV��$�GHVFULSWLRQ�RI�DOO�DQLPDWLRQV�XVHG�LQ�

WKLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�EHORZ��

�

$GMHFWLYDO�(\HV�

7KHUH�DUH�WZR�YRFDO�PDUNHUV�IRU�WKH�*D]H�0DUNHU�¶$GMHFWLYDO�(\HV•�L�H���VPDOO!�DQG��ODUJH!��7KH�

¶ORRN•�RI�WKHVH�PDUNHUV�FDQ�EH�IRXQG�LQ�WDEOH�����LQ�VHFWLRQ��������)RU�HDFK�YRFDO�PDUNHU�D�UHOHYDQW�

DQG�DQ�LUUHOHYDQW�DQLPDWLRQ�LV�JHQHUDWHG��,Q�WKH�UHOHYDQW�FDVHV��WKH�DQLPDWLRQ�FRQWDLQV�WKH�YRFDO�

PDUNHU�WKDW�PDWFKHV�ZLWK�WKH�XWWHUDQFH�DFFRUGLQJ�WR�3RJJL�HW�DO��7KH�XWWHUDQFH�XVHG�LQ�WKH�

UHOHYDQW�FDVHV�LV�VWDWHG�EHORZ��

•
õ ��W1	�W������9	US�	U4�� ��� �&	�0���	�� �<	��
0�%���S-%��9Ñ���Y</6� �����
*U%�, , \

7KH�VXEMHFWV�KDYH�WKH�FKRLFH�EHWZHHQ�¶ELJ•�DQG�¶VPDOO•�DV�DQVZHUV��)ROORZLQJ�3RJJL�HW�DO��WKH�

H[SHFWDWLRQ�LV�WKDW�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�WKDW�FRUUHVSRQGV�WR�WKH�YRFDO�PDUNHU��H�J��

,I�WKH�YRFDO�PDUNHU��ODUJH!�LV�XVHG�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�¶ELJ•���

7KH�XWWHUDQFH�XVHG�LQ�WKH�LUUHOHYDQW�FDVHV�LV��

•
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,Q�WKHVH�FDVHV�WKH�VXEMHFWV�FDQ�FKRRVH�EHWZHHQ�¶EODFN•�DQG�¶EOXH•�DV�DQVZHUV��7KH�H[SHFWDWLRQ�LV�

WKDW�WKH�VXEMHFWV�VFRUH�UDQGRPO\�LQ�WKH�LUUHOHYDQW�FDVHV��7KH�H[DFW�WDJV�DQG�VHQWHQFHV�XVHG�IRU�WKLV�

*D]H�0DUNHU�FDQ�EH�IRXQG�LQ�$SSHQGL[�’��

�

3HUIRUPDWLYH�(\HV�

7KHUH�DUH�DOVR�WZR�YRFDO�PDUNHUV�IRU�WKH�*D]H�0DUNHU�¶3HUIRUPDWLYH�(\HV•�L�H���,�VXJJHVW«!�DQG��,�

LPSORUH«!��,Q�WDEOH�����LQ�VHFWLRQ�������WKH�¶ORRN•�RI�WKHVH�PDUNHUV�FDQ�EH�IRXQG��$JDLQ��IRU�HDFK�

YRFDO�PDUNHU�D�UHOHYDQW�DQG�DQ�LUUHOHYDQW�DQLPDWLRQ�LV�JHQHUDWHG��,Q�WKH�UHOHYDQW�FDVHV��WKH�

DQLPDWLRQ�FRQWDLQV�WKH�YRFDO�PDUNHU�WKDW�PDWFKHV�ZLWK�WKH�XWWHUDQFH�DFFRUGLQJ�WR�3RJJL�HW�DO��,Q�

WKHVH�FDVHV�WKH�IROORZLQJ�XWWHUDQFH�LV�XVHG��

•
õ&% ������W����1, 0���� 4�	U��+��
*���×�� '������ Y<Ð�/1	��������È�&��0��È� W6� �'��Ð��9������	�� �t�����U0��È� W6� ��\

7KH�VXEMHFWV�KDYH�WKH�FKRLFH�EHWZHHQ�¶,�EHJ�\RX�WR�GR�WKLV•�DQG�¶,�VXJJHVW�\RX�GR�WKLV•�DV�DQVZHUV��

)ROORZLQJ�3RJJL�HW�DO��WKH�H[SHFWDWLRQ�LV�WKDW�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�WKDW�FRUUHVSRQGV�

WR�WKH�YRFDO�PDUNHU��H�J��,I�WKH�YRFDO�PDUNHU��,�VXJJHVW«!�LV�XVHG�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�

DQVZHU�¶,�VXJJHVW�\RX�GR�WKLV•���

7KH�XWWHUDQFH�XVHG�LQ�WKH�LUUHOHYDQW�FDVHV�LV�VWDWHG�EHORZ���

•
õ)( ��W1'��
%�� 0UÐ���W����1, 0�S��9� �<	3� W1	U�
	�+������L��'ÈZ�	�0�'�	��90�%������ Y5Ðt� W�� '�×U����	��
0�%���� �Ú/1	1�
�<	��*�«Ðt� W6� '�×���W1���5�90�%���� ��/1	1�
�<	��5\

7KH�VXEMHFWV�FDQ�FKRRVH�EHWZHHQ�¶,�WKLQN�7XHVGD\�LV�EHWWHU•�DQG�¶,�WKLQN�7KXUVGD\�LV�EHWWHU•�DV�

DQVZHUV��7KH�H[SHFWDWLRQ�LV�WKDW�WKH�VXEMHFWV�VFRUH�UDQGRPO\�LQ�WKHVH�FDVHV��7KH�H[DFW�WDJV�DQG�

VHQWHQFHV�XVHG�IRU�WKLV�*D]H�0DUNHU�FDQ�EH�IRXQG�LQ�$SSHQGL[�’��

�

$IIHFWLYH�(\HV�

7KH�*D]H�0DUNHU�¶$IIHFWLYH�(\HV•�KDV�DOVR�WZR�YRFDO�PDUNHUV�L�H���DQJHU!�DQG��VDGQHVV!��7KHLU�

¶ORRN•�FDQ�EH�IRXQG�LQ�WDEOH�����LQ�VHFWLRQ��������$�UHOHYDQW�DQG�DQ�LUUHOHYDQW�DQLPDWLRQ�LV�

JHQHUDWHG�IRU�HDFK�YRFDO�PDUNHU��,Q�WKH�UHOHYDQW�FDVHV��WKH�DQLPDWLRQ�FRQWDLQV�WKH�YRFDO�PDUNHU�

WKDW�PDWFKHV�ZLWK�WKH�XWWHUDQFH�DFFRUGLQJ�WR�3RJJL�HW�DO��7KH�IROORZLQJ�XWWHUDQFH�LV�XVHG�IRU�WKHVH�

FDVHV�

• +&,
- ¥��3q�§<ª�Ê���Ç�ª�Ê�¨/. ª - � -  �Ç3Ó�¥�¥���£ - ¥� �¨�¢ ��Ù�0tq�Ù�ª�¨�Î�¥�¬ ��01010 2�3  ���Ù�¬ �54«Æ� �Ç�6
7KH�VXEMHFWV�PD\�FKRRVH�EHWZHHQ�¶DQJU\•�DQG�¶VDG•�DV�DQVZHUV��)ROORZLQJ�3RJJL�HW�DO��WKH�

H[SHFWDWLRQ�LV�WKDW�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�WKDW�FRUUHVSRQGV�WR�WKH�YRFDO�PDUNHU��H�J��

,I�WKH�YRFDO�PDUNHU��DQJHU!�LV�XVHG�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�¶DQJU\•���

,Q�WKH�LUUHOHYDQW�FDVHV�WKH�XWWHUDQFH�EHORZ�LV�XVHG��

• +�7 ¥�¨Ú¡"¥�¢ ��¨9¬ ª�Ç1Ê�£ ¥�¡"��Æ�¥1¦ §�0Lq� �¡�010)0 2�3�Ø� �¬ Ù� �¬ ¥�¨84�x�¦ ¢ 9� �Ó�¥�¨ - 6
7KH�DQVZHUV�WKH�VXEMHFWV�FDQ�FKRRVH�EHWZHHQ�DUH�¶0DUJDUHW•�DQG�¶(OL]DEHWK•��7KH�H[SHFWDWLRQ�LV�

WKDW�WKH�VXEMHFW•V�VFRUHV�DUH�UDQGRPO\�GLYLGHG�RYHU�WKH�WZR�DQVZHUV��7KH�H[DFW�XWWHUDQFHV�DQG�

WKHLU�WDJV�FDQ�EH�IRXQG�LQ�$SSHQGL[�’��

�

0HWD�FRJQLWLYH�(\HV�

7KHUH�DUH�WZR�YRFDO�PDUNHUV�IRU�WKH�*D]H�0DUNHU�¶0HWD�FRJQLWLYH�(\HV•�L�H���,�DP�WKLQNLQJ���!�DQG��,�

DP�WU\LQJ�WR�UHPHPEHU���!��7KH�¶ORRN•�RI�WKHVH�PDUNHUV�FDQ�EH�IRXQG�LQ�WDEOH�����LQ�VHFWLRQ��������
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)RU�HDFK�YRFDO�PDUNHU�D�UHOHYDQW�DQG�DQ�LUUHOHYDQW�DQLPDWLRQ�LV�JHQHUDWHG��,Q�WKH�UHOHYDQW�FDVHV��

WKH�DQLPDWLRQ�FRQWDLQV�WKH�YRFDO�PDUNHU�WKDW�PDWFKHV�ZLWK�WKH�XWWHUDQFH�DFFRUGLQJ�WR�3RJJL�HW�DO��

7KH�XWWHUDQFH�XVHG�LQ�WKH�UHOHYDQW�FDVHV�LV�VWDWHG�EHORZ��

• + Ò6ª�©ÔÇ�ª�¥�ÆÚª���¥�§5¢ :U¨ - ¢ ÆX¨ - ¢ ��Ù<;=2>3�q� �¡�¨ - ¢ ���¢ ��Ù5010)0?4�q� �¡�¨
¬ ��¢ ��Ù�¨5ª3¬ ¥1¡"¥�¡UÓ�¥�¬$0)010�6
7KH�VXEMHFWV�KDYH�WKH�FKRLFH�EHWZHHQ�¶,�DP�WKLQNLQJ���•�DQG�¶,�DP�WU\LQJ�WR�UHPHPEHU���•�DV�

DQVZHUV��)ROORZLQJ�3RJJL�HW�DO��WKH�H[SHFWDWLRQ�LV�WKDW�PRVW�VXEMHFWV�ZLOO�FKRRVH�WKH�DQVZHU�WKDW�

FRUUHVSRQGV�WR�WKH�YRFDO�PDUNHU��H�J��,I�WKH�YRFDO�PDUNHU��,�DP�WKLQNLQJ���!�LV�XVHG�PRVW�VXEMHFWV�

ZLOO�FKRRVH�WKH�DQVZHU�¶,�DP�WKLQNLQJ���•���7KH�XWWHUDQFH�XVHG�LQ�WKH�LUUHOHYDQW�FDVHV�LV��

• +&,
- ¥���Æ -  �¦ ¦�©�¥�Ù�ª�¨5ªU¨ - ¥�£�¢ ��¥�¡� �;@2�3 v#Ê�¥�Æ�Ç� ��54BA�¬&¢ Ç� ���6
,Q�WKHVH�FDVHV�WKH�VXEMHFWV�FDQ�FKRRVH�EHWZHHQ�¶7XHVGD\•�DQG�¶)ULGD\•�DV�DQVZHUV��7KH�H[SHFWDWLRQ�

LV�WKDW�WKH�VXEMHFWV�VFRUH�UDQGRPO\�LQ�WKH�LUUHOHYDQW�FDVHV��7KH�H[DFW�WDJV�DQG�VHQWHQFHV�XVHG�IRU�

WKLV�*D]H�0DUNHU�FDQ�EH�IRXQG�LQ�$SSHQGL[�’��

������ 3$57�&��3UHIHUHQFHV�

,Q�WKH�ODVW�SDUW�RI�WKH�H[SHULPHQW��3$57�&��3UHIHUHQFHV��WKH�JRDO�LV�WR�YHULI\�ZKHWKHU�VXEMHFWV�

SUHIHU�XWWHUDQFHV�ZLWK�¶FRUUHFW•�*D]H�0DUNHUV�WR�XWWHUDQFHV�ZLWKRXW�*D]H�0DUNHUV��7R�GR�VR�WKH�

VXEMHFWV�DUH�H[SRVHG�WR�HLJKW�GLIIHUHQW�SDLUV�RI�DQLPDWLRQV��$V�VKRZQ�LQ�VHFWLRQ��������WKHUH�DUH�WZR�

YRFDO�PDUNHUV�IRU�HDFK�RI�WKH�IRXU�*D]H�0DUNHUV��7KHUH�LV�DQ�DQLPDWLRQ�SDLU�IRU�HDFK�YRFDO�PDUNHU��

2QH�RI�WKH�DQLPDWLRQV�LQ�D�SDLU�FRQWDLQV�WKH�PDWFKLQJ�YRFDO�PDUNHU��DFFRUGLQJ�WR�3RJJL�HW�DO���IURP�

RQH�RI�WKH�IRXU�*D]H�0DUNHUV��7KHVH�DQLPDWLRQV�DUH�JHQHUDWHG�DV�3RJJL�HW�DO��LQWHQGHG�WKHP��7KH�

RWKHU�DQLPDWLRQ�FRQWDLQV�QR�PDUNHUV�DW�DOO��$OO�DQLPDWLRQV�LQ�WKLV�SDUW�RI�WKH�H[SHULPHQW�DUH�

JHQHUDWHG�ZLWK�3HUOLQ�QRLVH��7KLV�LV�GRQH�WR�PDNH�WKH�DQLPDWLRQV�ORRN�PRUH�¶QDWXUDO•��EHFDXVH�WKDW�

LV�DOVR�WKH�JRDO�RI�3RJJL�HW�DO��7KH�VXEMHFWV�ZLOO�KDYH�WR�FKRRVH�ZKLFK�DQLPDWLRQ�WKH\�WKLQN�LV�WKH�

EHVW�UHDOLVDWLRQ�IRU�WKH�VHQWHQFH��DV�DQ�H[WUD�RSWLRQ�WKH\�FDQ�DOVR�FKRRVH�IRU�QRQH�RI�WKH�

DQLPDWLRQV��)ROORZLQJ�3RJJL�HW�DO��WKH�H[SHFWDWLRQ�LV�WKDW�WKH�PRVW�VXEMHFW�FKRRVH�IRU�WKH�DQLPDWLRQ�

ZLWK�WKH�PDWFKLQJ�YRFDO�PDUNHU��$�GHVFULSWLRQ�RI�DOO�DQLPDWLRQV�XVHG�LQ�WKLV�SDUW�RI�WKH�H[SHULPHQW�

FDQ�EH�IRXQG�EHORZ���

�

$GMHFWLYDO�(\HV�

2QH�RI�WKH�YRFDO�PDUNHUV�IRU�WKLV�*D]H�0DUNHU�LV��VPDOO!��7KH�XWWHUDQFH�XVHG�LQ�WKH�DQLPDWLRQ�SDLU�

IRU�WKLV�YRFDO�PDUNHU�LV�VWDWHG�EHORZ��

• + v - ¥ - ª�Ê�Æ�¥�©«¥�Î�¢ Æ
¢ ¨<¥�ÇU��¥�Æ�¨<¥�¬ Ç� ��V©V �ÆÚÆ9¡� �¦ ¦ 0 2
7KH�RWKHU�YRFDO�PDUNHU�LV��ODUJH!��WKH�XWWHUDQFH�XVHG�LQ�WKH�DQLPDWLRQ�SDLU�IRU�WKLV�YRFDO�PDUNHU�LV��

• + v - ¥ - ª�Ê�Æ�¥�©«¥�Î�¢ Æ
¢ ¨<¥�ÇU��¥�Æ�¨<¥�¬ Ç� ��V©V �Æ-Ó�¢ Ù�0 2
�

3HUIRUPDWLYH�(\HV�

2QH�YRFDO�PDUNHU�IRU�WKH�*D]H�0DUNHU�¶3HUIRUPDWLYH�(\HV•�LV��,�VXJJHVW«!��7KH�XWWHUDQFH�XVHG�IRU�

WKLV�YRFDO�PDUNHU�LV��

• + q�Æ9Ê�Ù�Ù ¥�Æ
¨���ª�Ê�Ù�¢ Î�¥3Ê�Ë�Æ9¡"ª��¢ ��ÙC0 2
)RU�WKH�YRFDO�PDUNHU��,�LPSORUH«!�WKH�IROORZLQJ�XWWHUDQFH�LV�XVHG�

• + q�Ó�¥�ÙV��ª�Ê�¨5ª�Ù�¢ Î�¥�Ê�Ë�Æ9¡"ª��¢ ��Ù�0 2
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$IIHFWLYH�(\HV�

7KH�YRFDO�PDUNHU��DQJHU!�LV�RQH�RI�WKH�WZR�IRU�WKLV�*D]H�0DUNHU��WKH�XWWHUDQFH�XVHG�IRU�WKLV�YRFDO�

PDUNHU�LV����

• +&,
- ¥��3q�§<ª�Ê���Ç�ª�Ê�¨/. ª - � -  �Ç3Ó�¥�¥���£ - ¥� �¨�¢ ��Ù�0tq�Ù�ª�¨�Î�¥�¬ �� ���Ù�¬ ��0 2
)RU��VDGQHVV!��WKH�RWKHU�YRFDO�PDUNHU�IRU�WKH�*D]H�0DUNHU�¶$IIHFWLYH�(\HV•�LV��

• +&,
- ¥��3q�§<ª�Ê���Ç�ª�Ê�¨/. ª - � -  �Ç3Ó�¥�¥���£ - ¥� �¨�¢ ��Ù�0tq�Ù�ª�¨�Î�¥�¬ ��Æ
 �Ç�0 2
�

0HWD�FRJQLWLYH�(\HV�

7KH�XWWHUDQFH�XVHG�IRU�WKH�YRFDO�PDUNHU��,�DP�WKLQNLQJ���!�LV��

• +�7 ¥�¨Ú¡"¥�¨ - ¢ ���É - ª�©ÔÇ�ª�¥�ÆÚª���¥U§5¢ :�¨ - ¢ ÆX¨ - ¢ ��ÙD;=2
)RU�WKH�YRFDO�PDUNHU��,�DP�WU\LQJ�WR�UHPHPEHU���!�WKH�IROORZLQJ�XWWHUDQFH�LV�XVHG��

• + q� �¡ ¨9¬ ��¢ ��Ù�¨<ª3¬ ¥�¡�¥�¡UÓ�¥�¬ - ª�©Õ¨5ª�§5¢ :U¨ - ¢ ÆX¨ - ¢ ��Ù<;=2
7KH�¶ORRN•�RI�WKH�YRFDO�PDUNHUV�XVHG�LQ�WKLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�LQ�WDEOH�����LQ�

VHFWLRQ��������7KH�H[DFW�VHQWHQFHV�LQFOXGLQJ�WKHLU�WDJV�IRU�WKLV�SDUW�RI�WKH�H[SHULPHQW�FDQ�EH�IRXQG�

LQ�$SSHQGL[�(��

������ $YRLGLQJ�/HDUQLQJ�(IIHFWV�

7R�EH�DEOH�WR�DYRLG�OHDUQLQJ�HIIHFWV��ERWK�JURXSV��;�ZLWK�3HUOLQ�QRLVH�DQG�<�ZLWKRXW�3HUOLQ�QRLVH��

DUH�UDQGRPO\�GLYLGHG�LQWR�WZR�VXEJURXSV��2QH�RI�WKH�VXEJURXSV�ZLOO�EH�H[SRVHG�WR�WKH�H[SHULPHQW�LQ�

WKH�UHJXODU�VHTXHQFH��$�%�&���WKH�RWKHU�VXEJURXS�ZLOO�EH�H[SRVHG�WR�WKH�H[SHULPHQW�LQ�DQ�DOWHUQDWH�

VHTXHQFH��%�$�&���7KH�VHTXHQFH�YDULDWLRQ�LV�DSSOLHG�WR�DFFRXQW�IRU�OHDUQLQJ�HIIHFWV��NQRZQ�PRUH�

IRUPDOO\�DV�DV\PPHWULF�VNLOO�WUDQVIHU�>�@��/HDUQLQJ�HIIHFWV�DUH�GXH�WR�WKH�RUGHU�RI�SUHVHQWDWLRQ��,I�

SDUWLFLSDQWV�DUH�WHVWHG�XQGHU�D�VSHFLILF�FRQGLWLRQ�¶$•�ILUVW��WKHQ�XQGHU�FRQGLWLRQ�¶%•��WKH\�FRXOG�

SRWHQWLDOO\�H[KLELW�EHWWHU�SHUIRUPDQFH�XQGHU�FRQGLWLRQ�¶%•�VLPSO\�GXH�WR�SULRU�SUDFWLFH�XQGHU�

FRQGLWLRQ�¶$•��7R�FRPSHQVDWH�IRU�WKLV��D�WHFKQLTXH�NQRZQ�DV�FRXQWHUEDODQFLQJ�LV�XVHG��7\SLFDOO\��

FRXQWHUEDODQFLQJ�LV�SHUIRUPHG�E\�SODFLQJ�WKH�WHVW�VXEMHFWV�LQ�JURXSV�DQG�SUHVHQWLQJ�FRQGLWLRQV�WR�

HDFK�JURXS�LQ�D�GLIIHUHQW�RUGHU��7KH�RUGHU�LV�JLYHQ�E\�D�/DWLQ�6TXDUH��,I�WZR�FRQGLWLRQV�DUH�WHVWHG��

WKH�WHVW�VXEMHFWV�DUH�UDQGRPO\�DVVLJQHG�WR�JURXSV�RI�HTXDO�VL]H��JURXS���LV�JLYHQ�FRQGLWLRQ�$�

IROORZHG�E\�FRQGLWLRQ�%��ZKLOH�JURXS���LV�JLYHQ�FRQGLWLRQ�%�IROORZHG�E\�FRQGLWLRQ�$��

�

$� %�

%� $�

��� �����
	�������<S-��/����&S-�È� �'EÈ��� Ï %1��� ' Ä ����%��
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7KLV�LV�DOVR�DSSOLHG�LQ�WKH�H[SHULPHQWDO�VHW�XS��)LJXUH�����VKRZV�WKH�VHW�XS�RI�WKH�H[SHULPHQW��

��� �����
	��� ����W1	��9	1�5 ��+3���"� W1	U	�)�+�	��$� *U	�'��
$V�PHQWLRQHG�EHIRUH�WKHUH�DUH�WZR�DOWHUQDWH�VHTXHQFHV�IRU�D�JURXS��)LUVW�WKH\�SDVV�WKURXJK�SDUWV�$��

�3HUFHSWLRQ�RI�*D]H�0DUNHUV��DQG�%���,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV���RU�%��DQG�$���DQG�WKHQ�WKH\�

SHUIRUP�SDUW�&��3UHIHUHQFHV���7KLV�LV�QRW�WKH�RQO\�PHDVXUH�WDNHQ��,Q�SDUW�$��3HUFHSWLRQ�RI�*D]H�

0DUNHUV��DQG�SDUW�&��3UHIHUHQFHV���WKH�VHTXHQFH�RI�WKH�TXHVWLRQV�ZLWKLQ�D�JURXS�LV�DOVR�FRPSOHWHO\�

PLUURUHG��7KDW�LV��PLUURUHG�RYHU�WZR�GLPHQVLRQV��(DFK�SDLU�RI�DQLPDWLRQV�LV�HGLWHG F �LQ�WZR�

VHTXHQFHV��:KHUH�VXEMHFWV�LQ�SDUW�$��JHW�D�SDLU�RI�DQLPDWLRQV�LQ�VHTXHQFH�D�E��VXEMHFWV�LQ�SDUW�$��

JHW�WKDW�VDPH�SDLU�LQ�VHTXHQFH�E�D��1H[W�WR�WKLV�WKH�VHTXHQFH�RI�WKH�LWHPV��ZLWK�LV�JHQHUDWHG�DW�

UDQGRP��LV�DOVR�PLUURUHG��,Q�SDUW�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV���WKH�JURXS�RI�VXEMHFWV�LV�DJDLQ�

GLYLGHG�LQWR�WZR�JURXSV��:LWKLQ�WKHVH�JURXSV�WKH�VHTXHQFH�LQ�ZLWFK�WKH�WZR�DQVZHUV�DUH�SUHVHQWHG�

LV�PLUURUHG��7KH�VHTXHQFH�RI�WKH�LWHPV��ZLWK�LV�JHQHUDWHG�XVLQJ�WKH�&KLQHVH�PHQX�PHWKRG��LV�DOVR�

PLUURUHG��7KH�&KLQHVH�PHQX�PHWKRG�LV�GHVFULEHG�KHUH��7KHUH�DUH�IRXU�GLIIHUHQW�VHFWLRQV�RQ�WKH�

¶PHQX•��$IIHFWLYH��$GMHFWLYDO��3HUIRUPDWLYH�DQG�0HWD�FRJQLWLYH��(DFK�VHFWLRQ�KROGV�IRXU�¶GLVKHV•�

�H�J��VPDOO��UHOHYDQW���VPDOO��LUUHOHYDQW���ODUJH��UHOHYDQW��DQG�ODUJH��LUUHOHYDQW���7R�PDNH�VXUH�WKDW�

WZR�¶GLVKHV•�IURP�WKH�VDPH�VHFWLRQ�DUH�QRW�SLFNHG�GLUHFWO\�DIWHU�HDFK�RWKHU��D�¶GLVK•�PXVW�EH�SLFNHG�

IURP�HDFK�VHFWLRQ�EHIRUH�D�VHFRQG�¶GLVK•�LV�VHOHFWHG�IURP�D�VHFWLRQ��,Q�WKLV�ZD\�HDFK�VHFWLRQ�ZLOO�

VKULQN�HYHQO\��7KH�VHTXHQFH�RI�VHFWLRQV�ZHUH�D�¶GLVK•�LV�SLFNHG�IURP�LV�UDQGRP�WKH�ILUVW�URXQG�DQG�

UHPDLQV�WKH�VDPH�IRU�WKH�UHVW�RI�WKH�URXQGV��(DFK�¶GLVK•�LV�UDQGRPO\�SLFNHG�IURP�D�VHFWLRQ�HYHU\�

WLPH���

������ ([SHULPHQWDO�3ODWIRUP�

7KH�H[SHULPHQWDO�SODWIRUP�LV�EDVHG�RQ�D�+70/�EURZVHU�W\SH�HQYLURQPHQW��$OO�+70/�SDJHV�RI�WKH�

H[SHULPHQW�DUH�EDVHG�RQ�WHPSODWHV��7KLV�ZD\�LW�LV�HDV\�WR�FKDQJH�WKH�VHTXHQFHV�RI�WKH�LWHPV�DQG�

WKH�DQVZHUV�DQG�WR�LQVHUW�RWKHU�DQLPDWLRQV��$QRWKHU�DGYDQWDJH�LV�WKDW�WKH\�FDQ�EH�XVHG�HDVLO\�IRU�

RWKHU�H[SHULPHQWV��7KH�VXEMHFWV�LQSXW�RI�GDWD�QHHGV�WR�EH�VWRUHG�RQ�D�FRPSXWHU��WKLV�FDQ�EH�
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WH[W�ILHOGV�LQ�+70/�IRUPV��FDQ�EH�VHQG�GLUHFWO\�WR�D�0\64/�GDWDEDVH��7R�EH�DEOH�WR�XVH�3+3�DQG�
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0\64/�RQ�D�VWDQGDORQH�FRPSXWHU��D�ZHE�VHUYHU��H�J��$SDFKH W ��KDV�WR�EH�LQVWDOOHG��7KH�H[SHULPHQWDO�

SODWIRUP�FDQ�WKHQ�RQO\�EH�XVHG�RQH�RQ�FRPSXWHU��WKH�RQH�ZHUH�WKH�ZHE�VHUYHU��DQG�WKH�GDWDEDVH�

DUH�LQVWDOOHG��,W�LV�DQ�DGYDQWDJH�LI�WKH�H[SHULPHQWDO�SODWIRUP�UXQV�RQ�DQ\�FRPSXWHU�ZLWK�D�EURZVHU�

LQVWDOOHG��$�VROXWLRQ�ZRXOG�EH�WR�ZRUN�ZLWK�D�FRPSXWHU�ZLWK�DQ�LQWHUQHW�FRQQHFWLRQ�WR�DQ�RQ�OLQH�

ZHE�VHUYHU�RI�D�KRVWLQJ�SURYLGHU��$�GLVDGYDQWDJH�RI�ZRUNLQJ�ZLWK�DQ�LQWHUQHW�FRQQHFWLRQ�LV�WKH�

OLPLWHG�EDQGZLGWK��7KH�JHQHUDWHG�DQLPDWLRQV
�)X

�XVHG�LQ�WKH�H[SHULPHQW�DUH�ODUJH�ILOHV��DSS���†��0%��

GHSHQGLQJ�RQ�WKH�OHQJWK�RI�WKH�DQLPDWLRQ���/RDGLQJ�WKHVH�DQLPDWLRQV�RYHU�WKH�LQWHUQHW�FRQQHFWLRQ�

ZRXOG�WDNH�D�ORW�RI�WLPH��7KDW�LV�ZK\�D�FRPELQHG�DSSURDFK�LV�WKH�VROXWLRQ��7KH�+70/�ILOHV��ZLWK�

WKHLU�LPDJHV�DQG�WKH�DQLPDWLRQV��DUH�SXW�RQ�D�&’�520��7KH�LQWHUQHW�FRQQHFWLRQ�LV�RQO\�XVHG�E\�WKH�

VXEMHFWV�IRU�XSORDGLQJ�WKHLU�LQSXW�WR�WKH�GDWDEDVH��DQG�QRW�IRU�GRZQORDGLQJ�WKH�ODUJH�DQLPDWLRQ�

ILOHV��ZLWFK�DUH�DOUHDG\�RQ�WKH�&’�520��7KH�H[SHULPHQW�FDQ�EH�UXQ�IURP�DQ\�PRGHUQ�FRPSXWHU�ZLWK�

D�OLYH�LQWHUQHW�FRQQHFWLRQ�DQG�D�VWDQGDUG�EURZVHU�ZLWK�WKH�QHFHVVDU\�SOXJ�LQV�LQVWDOOHG��

���� 7HVW�VXEMHFWV�

)RU�FDUU\LQJ�RXW�WKH�H[SHULPHQW����WHVW�VXEMHFWV�EHWZHHQ�WKH�DJHV�RI����DQG����SDUWLFLSDWHG��WKH�

DYHUDJH�DJH�RI�WKH�VXEMHFWV�WKDW�SDUWLFLSDWHG�LV�������\HDU���7ZHQW\�WZR�RI�WKH�WHVW�VXEMHFWV�ZHUH�

PDOHV�DQG�WKH�RWKHU�HLJKWHHQ�ZHUH�IHPDOHV��7KH�WHVW�VXEMHFWV�KDG�WR�PHHW�OLWWOH�UHTXLUHPHQWV��WKH\�

RQO\�KDG�WR�EH�DEOH�WR�ZRUN�ZLWK�D�FRPSXWHU�DQG�EH�DEOH�WR�XQGHUVWDQG�WKH�(QJOLVK�ODQJXDJH��7KH�

DQLPDWLRQV�ZHUH�LQ�(QJOLVK�EHFDXVH�*UHWD�FDQ�RQO\�¶VSHDN•�(QJOLVK�DQG�,WDOLDQ�DQG�WKH�H[SHULPHQW�

LWVHOI�ZDV�LQ�’XWFK��7KH�VXEMHFWV�ZHUH�UDQGRPO\�GLYLGHG�LQWR�WKH�JURXSV���

���� 3URFHGXUH�

,Q�RUGHU�WR�FRQGXFW�WKH�H[SHULPHQW�DQ�H[SHULPHQWDO�VHW�XS�LV�QHHGHG��$V�ZDV�VDLG�EHIRUH��WKH�

H[SHULPHQWDO�SODWIRUP�FDQ�UXQ�RQ�DQ\�PRGHUQ�FRPSXWHU�HTXLSSHG�ZLWK�D�EURZVHU�DQG�WKH�QHFHVVDU\�

SOXJ�LQV��%XW�WR�PDNH�VXUH�LQIOXHQFHV�IURP�RXWVLGH�GR�QRW�DIIHFW�WKH�UHVXOWV�RI�WKH�H[SHULPHQW��RQO\�

RQH�FRPSXWHU��ZKLFK�LV�ORFDWHG�LQ�D�¶FOHDQ•�URRP��ZLOO�EH�XVHG�IRU�WKH�H[SHULPHQW��

7KH�IRUW\�VXEMHFWV�ZLOO�KDYH�WR�EH�LQ�WKH�URRP�WR�FRQGXFW�WKH�H[SHULPHQW��$�VFKHGXOH�ZLOO�KHOS�WR�GR�

WKH�H[SHULPHQW�LQ�WKH�VKRUWHVW�WLPH�SRVVLEOH���

:KHQ�WKH�VXEMHFWV�KDYH�WDNHQ�SODFH�EHKLQG�WKH�FRPSXWHU��WKH�H[SHULPHQW�OHDGHU�ZLOO�UDQGRPO\�

DVVLJQ�WKHP�WR�D�JURXS�DQG�ZLOO�GHFLGH�LQ�ZKDW�VHTXHQFH�WKH�WKUHH�SDUWV�RI�WKH�H[SHULPHQW�ZLOO�EH�

FDUULHG�RXW�E\�WKH�VXEMHFW��7KHVH�GDWD�ZLOO�EH�VWRUHG�LQ�WKH�GDWDEDVH�IRU�ODWHU�SURFHVVLQJ��

7KH�VXEMHFWV�ZLOO�UXQ�WKURXJK�WKH�IROORZLQJ�VWDJHV��)LUVW�WKH\�ZLOO�UHDG�DQ�LQWURGXFWLRQ�RQ�WKH�

H[SHULPHQW��1H[W�WKH\�ZLOO�ILOO�RXW�D�IRUP��ZULWLQJ�GRZQ�WKHLU�SHUVRQDO�GDWD��)LQDOO\�WKH\�ZLOO�PRYH�

RQ�WR�WKH�WKUHH�SDUWV�RI�WKH�H[SHULPHQW��7KH�VHTXHQFH�LQ�ZKLFK�WKH\�VKDOO�FRQGXFW�WKH�H[SHULPHQW�

KDV�EHHQ�GHILQHG�EHIRUH��%HIRUH�VWDUWLQJ�HDFK�SDUW�WKH�VXEMHFWV�ZLOO�UHDG�D�GHWDLOHG�LQVWUXFWLRQ�RQ�

WKDW�SDUW�DQG�WKH\�ZLOO�FDUU\�RXW�D�SUDFWLFH�VHVVLRQ��,Q�WKH�SUDFWLFH�VHVVLRQ�WKH�VXEMHFWV�FDQ�EHFRPH�

IDPLOLDU�ZLWK�WKH�ZD\�WKH�TXHVWLRQV�DUH�WR�EH�DVNHG��’XULQJ�WKH�SUDFWLFH�VHVVLRQ�WKH�VXEMHFWV�ZLOO�EH�

JLYHQ�WKH�RSSRUWXQLW\�WR�DVN�TXHVWLRQV��$IWHU�KDYLQJ�GRQH�WKH�SUDFWLFH�VHVVLRQ�WKH�H[SHULPHQW�
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OHDGHU�ZLOO�DVN�WKH�VXEMHFWV�LI�WKH\�KDYH�XQGHUVWRRG�LW�FRPSOHWHO\��,I�QRW�D�TXLFN�EULHILQJ�ZLOO�IROORZ�

DQG�WKH�VXEMHFWV�FDQ�FRQWLQXH�WR�WKH�ILUVW�TXHVWLRQ��7KH�VXEMHFWV�PD\�YLHZ�HDFK�DQLPDWLRQ�RQO\�RQH�

WLPH��$OO�RI�*UHWD•V�XWWHUDQFHV�GXULQJ�WKH�H[SHULPHQW�ZLOO�DOVR�EH�ZULWWHQ�RXW�EHORZ�RU�DERYH�WKH�

DQLPDWLRQV��7KH�WRWDO�WLPH�RI�WKH�H[SHULPHQW�ZLOO�EH�DERXW����PLQXWHV���
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�� 5HVXOWV�

7KLV�FKDSWHU�JLYHV�DQ�RYHUYLHZ�RI�WKH�UHVXOWV�DQG�D�GLVFXVVLRQ�RQ�WKHVH�UHVXOWV��6HFWLRQ�����GHDOV�

ZLWK�WKH�UHVXOWV�RI�SDUW�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV��VHFWLRQ�����GHDOV�ZLWK�WKH�UHVXOWV�RI�SDUW�%��

,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV�DQG�ILQDOO\�VHFWLRQ�����GHDOV�ZLWK�WKH�UHVXOW�RI�SDUW�&��3UHIHUHQFHV���

���� 3$57�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV�

$V�VDLG�LQ�VHFWLRQ�������WKH�JRDO�RI�WKLV�SDUW�LV�WR�YHULI\�ZKHWKHU�VXEMHFWV�DUH�DEOH�WR�SHUFHLYH�WKH�

*D]H�0DUNHUV�LQFOXGHG�LQ�WKH�DQLPDWLRQV��7R�GR�VR�WKH�VXEMHFWV�KDG�WR�GHVFULEH�WKH�GLIIHUHQFHV�

EHWZHHQ�D�SDLU�RI�DQLPDWLRQV��,I��IRU�H[DPSOH��WKH�YRFDO�PDUNHU��WKLQNLQJ!�LV�DSSOLHG��*UHWD�ORRNV�

XS�VLGHZD\V�DQG�KHU�H\HV�EHFRPH�VOLJKWO\�VPDOOHU�LQ�RQH�RI�WKH�DQLPDWLRQV�LQ�WKDW�SDLU��$�VXEMHFWV•�

DQVZHU�VKRXOG�DW�OHDVW�FRQWDLQ�RQH�RI�WKHVH�PRYHPHQWV�WR�EH�FRUUHFW��DQG�VKRXOG�QRW�FRQWDLQ�DQ\�

PRYHPHQWV�WKDW�*UHWD�GLG�QRW�PDNH��7KH�VXEMHFWV�VKRXOG�DOVR�VWDWH�LQ�ZKLFK�DQLPDWLRQ�RI�WKH�SDLU�

WKH�GLIIHUHQFH�V��DSSHDUHG��

$�VXEMHFW�DQVZHUHG��·,Q�WKH�ILUVW�DQLPDWLRQ�RI�WKLV�SDLU�*UHWD�PRYHG�KHU�H\HV�WR�WKH�WRS�OHIW�µ�7KLV�

LV�VFRUHG�DV�D�FRUUHFW�DQVZHU�DOWKRXJK�WKH�VXEMHFW�GLG�QRW�QRWLFH�WKH�VPDOOHU�H\H�DSHUWXUH��

$QRWKHU�VXEMHFW�DQVZHUHG��·,Q�WKH�ILUVW�DQLPDWLRQ�*UHWD�WKUHZ�EDFN�KHU�KHDG�DQG�VKH�IURZQHG�LQ�

WKH�VHFRQG�µ�$OWKRXJK�WKH�VXEMHFW�VDZ�ZKDW�KDSSHQHG�LQ�WKH�ILUVW�DQLPDWLRQ��KH�RU�VKH�VDZ�D�IURZQ�

LQ�WKH�VHFRQG�DQLPDWLRQ�WKDW�ZDVQ•W�WKHUH��7KLV�DQVZHU�LV�VFRUHG�DV�IDXOW\�DQG�WKXV�QRW�DGGHG�WR�WKH�

VFRUHV��7KH�WDEOHV�LQ�WKLV�VHFWLRQ�JLYH�WKH�QXPEHU�RI�VXEMHFWV��WKH�PD[LPXP�QXPEHU�RI�VXEMHFWV�LV�

����WKDW�JDYH�D�PLQLPXP�RI�RQH�FRUUHFW�GHVFULSWLRQ��EXW�JDYH�QR�IDXOW\�GHVFULSWLRQV��RI�WKH�

GLIIHUHQFHV�EHWZHHQ�WKH�DQLPDWLRQV�LQ�D�SDLU���

������ $GMHFWLYDO�H\HV��6PDOO��

7DEOH�����OLVWV�WKH�VFRUHV�RI�FRUUHFW�GHVFULSWLRQV�RI�WKH�DQLPDWLRQ�SDLUV�ZLWK�WKH��VPDOO!�YRFDO�

PDUNHU��,Q�ERWK�WKH�FRQGLWLRQV�ZLWK�3HUOLQ�QRLVH��WKH�PDMRULW\�RI�VXEMHFWV�LV�QRW�FDSDEOH�RI�

GHVFULELQJ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�DQLPDWLRQ�ZLWK�DQG�ZLWKRXW�WKLV�PDUNHU��2QO\���VXEMHFWV��RI�

WKH����SHU�FRQGLWLRQ��ZHUH�DEOH�WR�SHUFHLYH�D�GLIIHUHQFH��:KHQ�WKH�DQLPDWLRQV�ZKHUH�SUHVHQWHG�

ZLWKRXW�3HUOLQ�QRLVH��WKH�RYHUDOO�QXPEHU�RI�FRUUHFW�GHVFULSWLRQV�LQFUHDVHV�IURP����WR�����ZKLFK�LV�D�

VLJQLILFDQW�GLIIHUHQFH� ����������
]

<== SGIχ ���7KH�LQFUHDVH�LV�VWURQJHU�ZKHQ�WKHUH�DUH�QR�

DGGLWLRQDO�PDNHUV��LQ�ZKLFK�FDVH����VXEMHFWV�GHVFULEHG�WKH�GLIIHUHQFH�FRUUHFWO\�DV�RSSRVHG�WR��

��ZKHQ�WKHUH�LV�DQ�DGGLWLRQDO�PDUNHU��,Q�VXP��LW�WXUQV�RXW�WKDW�PDQ\�VXEMHFWV��LQ�SDUWLFXODU�LQ�WKH�

FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH��DUH�OLNHO\�WR�PLVV�WKH��VPDOO!�YRFDO�PDUNHU��

��%�/6, 	��1��/^L��*�/1	��Ú���X�9��/�_$	���� �V� W�%��t��%�4�	U�$���
�
	�����0�	��
���9� +t��� ��'����9��� Ä �-! Ï�Ï ���Ú+1%����#!X(1��	��
��	�+t�5� ��'U���«�t%�®�	"�V%��
×�	��5�$�
` ¸�ç/aCa b Â ê9À ì�·6¹$² Â ò�c<ò�¼1Â ´
· b Â ê9À�¼1Ã�ê�ì�·�¹�² Â ò�c&ò�¼1Â ´9· d#¼�ê5³�²
b Â ê9À�¼1Ã�êÚ³�è�è1Â ê
Â ¼�ò�³�²�îU³�¹9º�·6¹5´ e fDg ó�h
b Â ê9À�³�è1è1Â ê
Â ¼1ò�³1²�î�³�¹
º�·�¹�´ e i óDj
d#¼�ê5³�² óDk 	�	 l�	



� � �

� 3DJH���������

������ $GMHFWLYDO�H\HV��/DUJH�

,Q�WKH�WDEOH�EHORZ�WKH�VFRUHV�RI�FRUUHFW�GHVFULSWLRQV�RI�WKH�DQLPDWLRQ�SDLUV�ZLWK�WKH�YRFDO�PDUNHU�

�ODUJH!�DUH�OLVWHG��,Q�DOO�FRQGLWLRQV�PRVW�RI�WKH�VXEMHFWV�DUH�DEOH�WR�ILQG�D�GLIIHUHQFH�EHWZHHQ�WKH�

DQLPDWLRQ�ZLWK�WKLV�YRFDO�PDUNHU�DQG�WKH�DQLPDWLRQ�ZLWKRXW��6XUSULVLQJO\��WKH�VFRUHV�IRU�WKH�

FRQGLWLRQ�ZLWKRXW�DGGLWLRQDO�PDUNHUV�DUH�VRPHZKDW�ORZHU�LQ�WKH�ZLWK�3HUOLQ�QRLVH�FRQGLWLRQ�����RI�

���YV�����RI�����EXW�WKHVH�VPDOO�GLIIHUHQFHV�DUH�REYLRXVO\�QRW�VLJQLILFDQW���,Q�VXP��LW�WXUQV�RXW�WKDW�

WKH�PDMRULW\�RI�VXEMHFWV�SLFN�XS�WKH��ODUJH!�YRFDO�PDUNHU��

��%�/6, 	��1 ��^L��*�/1	��Ú���X�9��/�_$	���� �V� W�%1�t��%�4�	U�$���
�
	�����0�	��
���$� +t�5� ��'����9��� Ï !tR6�t.U���Ú+1%����#!X(1��	��
��	�+t�5� ��'U���«�t%�®�	��V%��
×�	��5���
a�ç/m1µ$n b Â ê9À ì�·6¹$² Â ò�c<ò�¼1Â ´
· b Â ê9À�¼1Ã�ê�ì�·�¹�² Â ò�c&ò�¼1Â ´9· d#¼�ê5³�²
b Â ê9À�¼1Ã�êÚ³�è�è1Â ê
Â ¼�ò�³�²�îU³�¹9º�·6¹5´ f<o f<p lCj
b Â ê9À�³�è1è1Â ê
Â ¼1ò�³1²�î�³�¹
º�·�¹�´ f&i f<p l�q
d#¼�ê5³�² l�r l�s qtó
�

������ 3HUIRUPDWLYH�H\HV��6XJJHVW�

,Q�WDEOH�����WKH�VFRUHV�RI�FRUUHFW�GHVFULSWLRQV�RI�WKH�DQLPDWLRQ�SDLUV�ZLWK�WKH�YRFDO�PDUNHU��,�

VXJJHVW«!�DUH�OLVWHG��,Q�WKH�FRQGLWLRQV�ZLWK�3HUOLQ�QRLVH��WKH�PDMRULW\�RI�VXEMHFWV�LV�FDSDEOH�RI�

GHVFULELQJ�D�GLIIHUHQFH�EHWZHHQ�WKH�DQLPDWLRQ�ZLWK�DQG�ZLWKRXW�WKH�YRFDO�PDUNHU��,�VXJJHVW«!�����

VXEMHFWV��RI�WKH����SHU�FRQGLWLRQ��ZHUH�DEOH�WR�SHUFHLYH�WKH�GLIIHUHQFHV�LQ�WKH�FDVHV�ZLWKRXW�WKH�

DGGLWLRQDO�PDUNHUV�DGGHG�WR�WKH�DQLPDWLRQV�DQG����VXEMHFWV�ZHUH�DEOH�WR�LQ�WKH�FDVHV�ZLWK�WKH�

DGGLWLRQDO�PDUNHUV��:KHQ�3HUOLQ�QRLVH�LV�QRW�DGGHG�WR�WKH�DQLPDWLRQV��DOO�WKH�VXEMHFWV�ZHUH�DEOH�WR�

GHVFULEH�WKH�GLIIHUHQFHV�LQ�WKH�FRQGLWLRQV�ZHUH�WKHUH�DUH�QR�DGGLWLRQDO�PDUNHUV��,Q�WKH�FRQGLWLRQ�

ZLWK�WKH�DGGLWLRQDO�PDUNHU�WKHUH�DUH����VXEMHFWV�WKDW�GHVFULEHG�WKH�GLIIHUHQFHV�FRUUHFWO\��,W�WXUQV�

RXW�WKDW�PRVW�VXEMHFWV�FDQ�SHUFHLYH�WKH��,�VXJJHVW«!�YRFDO�PDUNHU��

��%�/6, 	��1 ��^L��*�/1	��Ú���X�9��/�_$	���� �V� W�%��t��%�4�	U�$���
�
	�����0�	��
���9� +t��� ��'����9��� ÄDt ���t. Ä �U���Ú+1%����#!-(1��	�����	�+t��� ��'U���«�t%�®�	��V%��
×�	��5���
`�utµ�µ$n�`<d b Â ê9À ì�·6¹$² Â ò�c<ò�¼1Â ´
· b Â ê9À�¼1Ã�ê�ì�·�¹�² Â ò�c&ò�¼1Â ´9· d#¼�ê5³�²
b Â ê9À�¼1Ã�êÚ³�è�è1Â ê
Â ¼�ò�³�²�îU³�¹9º�·6¹5´ f&i v�w l�x
b Â ê9À�³�è1è1Â ê
Â ¼1ò�³1²�î�³�¹
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7DEOH�����JLYHV�WKH�VFRUHV�RI�FRUUHFW�GHVFULSWLRQV�RI�WKH�DQLPDWLRQ�SDLUV�ZLWK�WKH��,�LPSORUH«!�YRFDO�

PDUNHU��,Q�DOO�FRQGLWLRQV�WKH�PDMRULW\�RI�VXEMHFWV�LV�DEOH�WR�SHUFHLYH�DQG�GHVFULEH�WKH�GLIIHUHQFHV�

EHWZHHQ�WKH�SDLUV�RI�DQLPDWLRQV��$V�H[SHFWHG�WKH�VFRUHV�IRU�WKH�FRQGLWLRQV�ZLWK�3HUOLQ�QRLVH�DUH�

VRPHZKDW�ORZHU�WKDQ�WKH�VFRUHV�IRU�WKH�FRQGLWLRQV�ZLWKRXW�3HUOLQ�QRLVH��7KH�SUHVHQFH�RI�DGGLWLRQDO�

PDUNHUV�GRHVQ•W�LQIOXHQFH�WKH�UHVXOWV��,Q�FRQFOXVLRQ�WKH�PDMRULW\�RI�VXEMHFWV�LV�DEOH�WR�SHUFHLYH�WKH�

YRFDO�PDUNHU��,�LPSORUH«!��
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GLIIHUHQFHV�EHWZHHQ�DQLPDWLRQV�LQ�D�SDLU��,Q�WKH�FRQGLWLRQ�ZHUH�DGGLWLRQDO�PDUNHUV�DUH�DSSOLHG����

RI�WKH�VXEMHFWV�ZHUH�DEOH�WR�GHVFULEH�WKH�GLIIHUHQFHV��,Q�VXP��LW�WXUQV�RXW�WKDW�PRVW�RI�WKH�VXEMHFWV�
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PDUNHU��,Q�WKH�FRQGLWLRQV�ZLWK�DQG�ZLWKRXW�3HUOLQ�QRLVH�WKH�PDMRULW\�RI�VXEMHFWV�LV�DEOH�WR�GHVFULEH�

WKH�GLIIHUHQFHV�EHWZHHQ�WKH�DQLPDWLRQV�LQ�D�SDLU��$JDLQ��3HUOLQ�QRLVH�KDV�QR�HIIHFW�RQ�WKH�VFRUHV�
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7DEOH�����OLVWV�WKH�VFRUHV�RI�FRUUHFW�GHVFULSWLRQV�RI�WKH�DQLPDWLRQ�SDLUV�ZLWK�WKH��,�DP�WKLQNLQJ���!�

YRFDO�PDUNHU��,Q�DOO�FRQGLWLRQV��WKH�PDMRULW\�RI�VXEMHFWV�LV�FDSDEOH�RI�GHVFULELQJ�WKH�GLIIHUHQFH�

EHWZHHQ�WKH�DQLPDWLRQ�ZLWK�DQG�ZLWKRXW�WKLV�PDUNHU��,Q�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�DQG�
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7DEOH�����JLYHV�WKH�WRWDOV�RI�WKH�QXPEHU�RI�VXEMHFWV�WKDW�JDYH�FRUUHFW�GHVFULSWLRQV�LQ�WKLV�SDUW�RI�WKH�

H[SHULPHQW��7KH�SUHVHQFH�RI�DGGLWLRQDO�PDUNHUV�VHHPV�WR�LQIOXHQFH�WKH�SHUFHSWLRQ�RI�WKH�YRFDO�

PDUNHUV��7KH�WDEOH�VKRZV�WKDW��LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�DQG�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��

WKH�QXPEHU�RI�VXEMHFWV�WKDW�JDYH�FRUUHFW�GHVFULSWLRQV�RI�WKH�SHUFHLYHG�GLIIHUHQFHV�LV�KLJKHU�LQ�WKH�

FDVHV�ZLWKRXW�DGGLWLRQDO�PDUNHUV�SUHVHQW�LQ�WKH�DQLPDWLRQV��EXW�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV���

)RU�WKH�PDMRULW\�RI�WKH�LQGLYLGXDO�YRFDO�PDUNHUV�WKH�WRWDO�QXPEHU�RI�VXEMHFWV�WKDW�JDYH�FRUUHFW�

GHVFULSWLRQV�IRU�WKH�YRFDO�PDUNHUV�LV�VOLJKWO\�ORZHU�LQ�WKH�FRQGLWLRQ�ZLWK�DGGLWLRQDO�PDUNHUV�WKDQ�LQ�

WKH�FRQGLWLRQ�ZLWKRXW�DGGLWLRQDO�PDUNHUV�SUHVHQW��([FHSW�IRU�WKH�YRFDO�PDUNHUV��LPSORUH!��ZKHUH�

WKH�WRWDOV�DUH�ERWK�HTXDO�����VXEMHFWV���DQG�WKH�YRFDO�PDUNHU��ODUJH!��)RU��ODUJH!�WKH�QXPEHU�RI�

VXEMHFWV�WKDW�JDYH�FRUUHFW�GHVFULSWLRQV�IRU�WKH�YRFDO�PDUNHUV�LV�VOLJKWO\�KLJKHU�LQ�WKH�FRQGLWLRQ�ZLWK�

DGGLWLRQDO�PDUNHUV�����VXEMHFWV��FRPSDUHG�WR�WKH�FRQGLWLRQ�ZLWKRXW�DGGLWLRQDO�PDUNHUV�SUHVHQW�����

VXEMHFWV���

�

3HUOLQ�QRLVH�DOVR�VHHPV�WR�LQIOXHQFH�WKH�SHUFHSWLRQ�RI�WKH�YRFDO�PDUNHUV��7DEOH�����VKRZV�WKDW�WKH�

VFRUHV�LQ�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�DUH�VOLJKWO\�ORZHU�WKDQ�WKH�VFRUHV�LQ�WKH�FRQGLWLRQ�ZLWKRXW�

3HUOLQ�QRLVH��DOWKRXJK�WKHVH�GLIIHUHQFHV�DUH�QRW�VLJQLILFDQW��7KH�WRWDO�QXPEHU�RI�VXEMHFWV�SHU�YRFDO�

PDUNHU�WKDW�JDYH�FRUUHFW�GHVFULSWLRQV�LV�DOVR�VOLJKWO\�ORZHU�LQ�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�WKDQ�LQ�

WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��7KLV�LV�DV�H[SHFWHG��DGGLQJ�3HUOLQ�QRLVH�PHDQV�PRUH�PRYHPHQWV�

LQ�WKH�DQLPDWLRQ��DQG�WKXV�VXEMHFWV�PD\�KDYH�PRUH�GLIILFXOWLHV�GHVFULELQJ�WKH�GLIIHUHQFHV��7KHUH�DUH�

WZR�YRFDO�PDUNHUV�ZKHUH�GLIIHUHQW�UHVXOWV�ZHUH�IRXQG��7KH�WRWDO�VFRUHV�IRU�WKH�YRFDO�PDUNHU�

�DQJHU!�DUH�HTXDO��ERWK����VXEMHFWV��DQG�WKH�WRWDO�QXPEHU�RI�VXEMHFWV�SHU�YRFDO�PDUNHU�WKDW�JDYH�

FRUUHFW�GHVFULSWLRQV�IRU�WKH�YRFDO�PDUNHU��,�DP�WU\LQJ�WR�UHPHPEHU���!�LV�VOLJKWO\�ORZHU�LQ�WKH�

FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�����VXEMHFWV��WKDQ�LQ�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�����VXEMHFWV���

7KH�LQIOXHQFH�RI�3HUOLQ�QRLVH�LV�VWURQJHVW�IRU�WKH�YRFDO�PDUNHU��VPDOO!��7KLV�LV�SODXVLEOH�EHFDXVH�LQ�

DOO�RWKHU�FRQGLWLRQV�DOPRVW�DOO�RI�WKH�VXEMHFWV�LQ�WKH�¶ZLWK•�FRQGLWLRQV��ERWK�¶ZLWK�DGGLWLRQDO�

PDUNHUV•�DQG�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQV��ZHUH�DEOH�WR�JLYH�D�FRUUHFW�GHVFULSWLRQ��7KLV�LV�SUREDEO\�

GXH�WR�D�VR�FDOOHG�FHLOLQJ�HIIHFW���

�

7DEOH������EHORZ�VXPPDULVHV�WKH�QXPEHU�RI�VXEMHFWV�WKDW�ILOOHG�LQ�DQ�HYLGHQW�IDXOW\�GHVFULSWLRQ�LQ�

WKH�GLIIHUHQW�FRQGLWLRQV��(YLGHQW�IDXOW\�GHVFULSWLRQV�DUH�WKHVH�GHVFULSWLRQV�ZHUH�WKH�VXEMHFW�

GHVFULEHG�VRPHWKLQJ�WKDW�QRW�UHDOO\�KDSSHQHG�LQ�WKH�DQLPDWLRQ��WKHVH�GHVFULSWLRQV�DOVR�LQFOXGH�WKH�

FDVHV�ZHUH�WKH�VXEMHFWV�LQGLFDWHG�WKDW�WKH\�IRXQG�·QR�GLIIHUHQFHVµ��7KH�SUHVHQFH�RI�DGGLWLRQDO�

PDUNHUV�VHHPV�WR�LQIOXHQFH�WKH�QXPEHU�RI�HYLGHQW�IDXOW\�GHVFULSWLRQV��,Q�ERWK�WKH�¶ZLWK�3HUOLQ�

QRLVH•�FRQGLWLRQ�DQG�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�WKH�QXPEHU�RI�VXEMHFWV�WKDW�JDYH�DQ�
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HYLGHQW�IDXOW\�GHVFULSWLRQ�LV�KLJKHU�LQ�WKH�FDVHV�ZLWK�DGGLWLRQDO�PDUNHUV�SUHVHQW�LQ�WKH�DQLPDWLRQV��

3HUOLQ�QRLVH�DOVR�VHHPV�WR�LQIOXHQFH�WKH�QXPEHU�RI�HYLGHQW�IDXOW\�GHVFULSWLRQV��,Q�DOO�FDVHV�WKH�

QXPEHU�RI�VXEMHFWV�WKDW�JDYH�DQ�HYLGHQW�IDXOW\�GHVFULSWLRQ�LV�KLJKHU�LQ�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�

QRLVH��7KH�WRWDO�QXPEHU�RI�VXEMHFWV�WKDW�JDYH�DQ�HYLGHQW�IDXOW\�GHVFULSWLRQ�LQ�WKH�ZLWK�3HUOLQ�QRLVH�

FRQGLWLRQ�LV�KLJKHU�WKDQ�WKH�QXPEHU�RI�VXEMHFWV�WKDW�ILOOHG�LQ�DQ�HYLGHQW�IDXOW\�GHVFULSWLRQ�LQ�WKH�

FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��WKLV�LV�D�VLJQLILFDQW�GLIIHUHQFH�DQG�DFFRUGLQJ�WR�WKH�

H[SHFWDWLRQV� ����������
�
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)URP�WKH�RYHUDOO�PHDVXUHPHQW�RI�HYLGHQW�IDXOW\�GHVFULSWLRQV�FRXOG�EH�GHULYHG�WKDW�GHVFULELQJ�

GLIIHUHQFHV�ZDV�PRUH�GLIILFXOW�ZKHQ�3HUOLQ�QRLVH�ZDV�DGGHG�WR�WKH�DQLPDWLRQ��$GGLQJ�DGGLWLRQDO�

PDUNHUV�DOVR�KDG�D�QHJDWLYH�HIIHFW�RQ�WKH�SHUFHSWLRQ�RI�*D]H�0DUNHUV��

�

1RWH�WKDW�WKH�SHUFHSWLRQ�H[SHULPHQW�LV�QRW�VHW�XS�DV�WKH�PXFK�PRUH�H[WHQVLYH�SHUFHSWLRQ�

H[SHULPHQWV�LQ�WKH�ILHOG�RI�3V\FKRDFRXVWLFV��,Q�FRQWUDU\�WR�WKHVH�NLQGV�RI�H[SHULPHQWV��WKH�

SHUFHSWLRQ�H[SHULPHQW�LQ�SDUW�$�LV�QRW�FRQGXFWHG�WR�H[SORUH�WKH�ERUGHUV�RQ�SHUFHSWLELOLW\�RI�

KXPDQV��

�

�

�

�
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���� 3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV�

$V�VDLG�LQ�VHFWLRQ�������WKH�JRDO�RI�WKLV�SDUW�RI�WKH�H[SHULPHQW�LV�WR�YHULI\�ZKHWKHU�VXEMHFWV�DUH�DEOH�

WR�LQWHUSUHW�WKH�*D]H�0DUNHUV�LQFOXGHG�LQ�WKH�DQLPDWLRQV��7R�GR�VR�WKH�VXEMHFWV�KDG�WR�ILQLVK�DQ�

XWWHUDQFH�¶*UHWD•�PDGH�LQ�DQ�DQLPDWLRQ�E\�VHOHFWLQJ�RQH�RI�WZR�SUHVHQWHG�RSWLRQV��7KH�WDEOHV�LQ�

WKLV�VHFWLRQ�VKRZ�WKH�GLYLVLRQ�RI�VXEMHFWV�IRU�WKH�UHOHYDQW�DQG�LUUHOHYDQW�FDVHV��VHH�VHFWLRQ��������

IRU�ERWK�WKH�FRQGLWLRQV�ZLWK�DQG�ZLWKRXW�3HUOLQ�QRLVH��

)RU�DOO�VFRUHV�LQ�WKH�VHFRQG�SDUW�RI�WKH�H[SHULPHQW��3$57�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��WKH�

IROORZLQJ�WHVW�FDQ�EH�FRQGXFWHG��

��%�/6, 	��1���� Ä �$���
	����
����+1%������#(1Ð '��<	��<+��
	1�&%1��� ��'U���«�t%�®�	��V%��
×�	��5�
b Â ê9À ì�·6¹$² Â ò�c<ò�¼1Â ´
· ò b Â ê9À�¼1Ã�ê�ì�·�¹�² Â ò�c&ò�¼1Â ´9· ò
  Ó   Ó¹�·#² ·�Á�³�ò�ê y , v�w y�� , � v�w
  Ó   ÓÂ ¹9¹5·t² ·�Á�³�ò�ê � � v�w � � � � v�w

�

5HOHYDQW�VFRUHV��9�DQG�:��

�+ ���7KHUH�LV�QR�GLIIHUHQFH�LQ�VFRUHV�EHWZHHQ�9�DQG�:�DQG�EHWZHHQ�9 �DQG�: ��WKH\�DUH�UDQGRPO\�

GLYLGHG�� ��=�( ���

�+ ���7KH�VFRUHV�DUH�QRW�UDQGRPO\�GLYLGHG���

:KHQ� ���=α �DQG� ���� =−=−= .GI �� ����
�

=��� � �χ ���

5HMHFW� �+ LQ�IDYRXU�RI� �+ �LI� ����
�

≥���@�χ ��’RQ•W�UHMHFW� �+ LQ�IDYRXU�RI� �+ �LI� ����
�

<���@�χ �

��

����

��

������
���� −+−=−= ∑ :9

(

(2

� �
�����@�χ �

,UUHOHYDQW�VFRUHV��<�DQG�=��

+ ���7KHUH�LV�QR�GLIIHUHQFH�LQ�VFRUHV�EHWZHHQ�;�DQG�<�DQG�EHWZHHQ�; �DQG�< ��WKH\�DUH�UDQGRPO\�

GLYLGHG�� ��=�( ���

�+ ���,UUHOHYDQW�VFRUHV��7KH�VFRUHV�DUH�QRW�UDQGRPO\�GLYLGHG��

:KHQ� ���=α �DQG� ���� =−=−= .GI �� ����
�

=��� � �χ ��

5HMHFW� + LQ�IDYRXU�RI� �+ �LI� ����
�

≥���@�χ ��’RQ•W�UHMHFW� + LQ�IDYRXU�RI� �+ �LI� ����
�

<���@�χ �

��

����

��

������
���� −+−=−= ∑ =<

(

(2

� �
���� @¡χ �
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������ $GMHFWLYDO�H\HV��6PDOO�

7KH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��VPDOO!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW�DUH�JLYHQ�LQ�WDEOH�������:KHQ�

ORRNLQJ�DW�WKH�UHOHYDQW�FDVHV��LW�WXUQV�RXW�WKDW�VXEMHFWV�GR�QRW�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�

DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�¶VPDOO•��,Q�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ��RQH�KDOI�RI�WKH�

VXEMHFWV�VHOHFWV�¶VPDOO•�DQG�WKH�RWKHU�KDOI�¶ELJ•�� ���������
¢

VQGI£�¤@¥ ==χ ���,Q�WKH�FRQGLWLRQ�ZLWKRXW�

3HUOLQ�QRLVH��WKHUH�LV�VOLJKW�EXW�QRW�VLJQLILFDQW�SUHIHUHQFH�IRU�WKH�¶VPDOO•�LQWHUSUHWDWLRQ�

� ���������
¦

VQGI§�¨@© ==χ ���:KHQ�ORRNLQJ�DW�WKH�LUUHOHYDQW�FDVHV��VXEMHFWV��DV�H[SHFWHG��GR�QRW�KDYH�

D�VLJQLILFDQW�SUHIHUHQFH�IRU�RQH�RI�WKH�RSWLRQV�WKH\�FRXOG�VHOHFW��LQ�ERWK�3HUOLQ�QRLVH�FRQGLWLRQV��

���������
¦

VQGI§�¨@© ==χ ����

ª�«�¬� ®B¯�°&±�²�³<´�µC¶=®�·/¸=µC¶¹³�º8»"¼�¼}µ�¸$½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶@®�¾1«�¾@Ã µ�Â�µ�¸*Ä"«�ÅD®Bº'«�¶=ÆD®�¶�·&Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

Ô&Ö�×�Ð Ð Ø�É Ù Ô&Ö�×�Ð Ð Ú�É ÙÏ@Î�Ð Î�Û�×�ÑCË Ü&Ý Ü&Ý ÞCß ÜDà á ÞCß
Ø�Ð ×�â�ã ä�Ì�É Ë�Î Ø�Ð ×�â�ã ÈåÌ�É Ë�ÎÉ Ï�Ï�Î"Ð Î�Û�×CÑ�Ë æ Ü�Ü ÞCß Ü�Ü æ ÞCß

�

������ $GMHFWLYDO�H\HV��/DUJH�

7DEOH������JLYHV�WKH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��ODUJH!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW��,Q�WKH�UHOHYDQW�

FDVHV�VXEMHFWV�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�¶ELJ•��,Q�ERWK�WKH�

FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�� ������������
ç

<== SGIè�é@êχ ��DQG�LQ�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�

QRLVH�� �����������
ë

<== SGIì�í@îχ ���DV�H[SHFWHG��WKHUH�LV�D�VLJQLILFDQW�SUHIHUHQFH�IRU�¶ELJ•���

,Q�WKH�LUUHOHYDQW�FDVHV�WKHUH�VHHPV�WR�EH�D�SUHIHUHQFH�IRU�¶EOXH•��%XW�VXEMHFWV�KDYH�QR�VLJQLILFDQW�

SUHIHUHQFH�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�¶EODFN•�RU�¶EOXH•��ERWK�LQ�WKH�¶ZLWK�3HUOLQ�QRLVH•�

FRQGLWLRQ�� ���������
ë

VQGIì�í@î ==χ ��DQG�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�

� ���������
ë

VQGIì�í@î ==χ ���7KXV��WKH�SLFWXUH�WKDW�HPHUJHV�IRU�WKLV�YRFDO�PDUNHU�IXOO\�FRQILUPV�WKH�

H[SHFWDWLRQV��

ª�«�¬� ®B¯�°&±�ï�³<´�µC¶=®�·/¸=µC¶¹¼&»�ð�Ä"ñ�µ�¸$½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶@®�¾1«�¾@Ã µ�Â�µ�¸*Ä"«�ÅD®Bº'«�¶@Æ�®�¶�·&Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

Ô&Ö�×�Ð Ð Ø�É Ù Ô&Ö�×�Ð Ð Ø�É ÙÏ@Î�Ð Î�Û�×�ÑCË ò ó�ô ÞCß à ó�õ ÞCß
Ø�Ð ×�â�ã Ø�Ð ÕCÎ Ø�Ð ×�â�ã Ø�Ð ÕCÎÉ Ï�Ï�Î"Ð Î�Û�×CÑ�Ë ö Ü&ò ÞCß ÷ Ü�ø ÞCß

�
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������ 3HUIRUPDWLYH�H\HV��6XJJHVW�

,Q�WDEOH������WKH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��,�VXJJHVW«!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW�DUH�JLYHQ��,Q�

WKH�UHOHYDQW�FDVHV��LW�VHHPV�WKDW�VXEMHFWV�KDYH�D�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�¶,�

VXJJHVW«•��,Q�WKH�FRQGLWLRQ�¶ZLWK�3HUOLQ�QRLVH•�WKHUH�LV�D�VOLJKW�SUHIHUHQFH�IRU�¶,�VXJJHVW«•�EXW�LW�LV�

QRW�VLJQLILFDQW�� ���������
ë

VQGIì�í@î ==χ ��,Q�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��WKHUH�LV�D�VLJQLILFDQW�

SUHIHUHQFH�IRU�¶,�VXJJHVW«•�DV�H[SHFWHG�� ����������
ù ùú <== SGIû üý�þ@ÿχ ���

�

:KHQ�ORRNLQJ�DW�WKH�LUUHOHYDQW�FDVHV��WKH�VXEMHFWV�GR�QRW�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�RQH�RI�

WKH�RSWLRQV�SUHVHQWHG��DV�H[SHFWHG��7KLV�DSSOLHV�LQ�ERWK�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ�

� ���������
ë

VQGIì�í@î ==χ ��DQG�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�� ���������
ë

VQGIì�í@î ==χ ���

ª�«�¬� ®B¯�°&±)¯�³<´�µC¶=®�·/¸=µC¶¹³��"Ä�Ä"ñC³�ª�µ�¸/½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶=®�¾1«�¾�Ã µ�Â�µ�¸*Ä"«�Å�®}º*«�¶=Æ�®�¶�·�Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

��ØCÎ�Ù������ ��Ô&ÕCÙ�ÙDÎ�Ô=Ë������ ��ØCÎ�Ù������ ��Ô&ÕCÙ�ÙDÎ�Ô=Ë������Ï@Î�Ð Î�Û�×�ÑCË æ Ü�Ü ÞCß ø ó � ÞCß
�����
	?ÕCÎ�Ô���×�������������
	?Ì�Õ�Ï�Ô���×������� �����
	?ÕCÎ�Ô���×�������������
	?Ì�Õ�Ï�Ô���×�������É Ï�Ï�Î"Ð Î�Û�×CÑ�Ë ö Ü&ò ÞCß Ü&Ý Ü&Ý ÞCß

�

������ 3HUIRUPDWLYH�H\HV��,PSORUH�

7DEOH������JLYHV�WKH�VFRUHV�IRU�WKH�YRFDO�PDUNHU��,�LPSORUH«!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW��:KHQ�

ORRNLQJ�DW�WKH�UHOHYDQW�FRQGLWLRQ��LW�VHHPV�WKDW�WKH�VXEMHFWV�KDYH�D�VOLJKW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�

¶,�EHJ«•�ZLWK�WKLV�YRFDO�PDUNHU��%XW�LQ�ERWK�WKH�FRQGLWLRQV�ZLWK�3HUOLQ�QRLVH�DGGHG�

� ���������
ë

VQGIì�í@î ==χ ��DQG�LQ�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�DGGHG�� ���������
�

VQGI����� ==χ ��

WKLV�LV�QRW�VLJQLILFDQW���

2GGO\�HQRXJK��LQ�WKH�¶LUUHOHYDQW•�FRQGLWLRQV��WKHUH�LV�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�

¶«7KXUVGD\«•�ZLWK�WKLV�YRFDO�PDUNHU�LQ�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ��

����������
�

<== SGI�����χ ��%XW�LQ�WKH�¶ZLWKRXW�QRLVH•�WKH�VXEMHFWV�VHHP�WR�KDYH�D�VOLJKW�EXW�QRW�

VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�¶«7XHVGD\«•�ZLWK�WKH�YRFDO�PDUNHU��,�LPSORUH«!���

���������
�

VQGI����� ==χ ��

ª�«�¬� ®B¯�°&±���³<´�µC¶=®�·/¸=µC¶$Á º��C¼��"ð�ñ�µ�¸/½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶=®�¾1«�¾�Ã µ�Â�µ�¸*Ä"«�Å�®}º'«�¶=Æ�®�¶�·�Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

��ØCÎ�Ù������ ��Ô&ÕCÙ�ÙDÎ�Ô=Ë������ ��ØCÎ�Ù������ ��Ô&ÕCÙ�ÙDÎ�Ô=Ë������Ï@Î�Ð Î�Û�×�ÑCË Ü&ò ö ÞCß ÜDà á ÞCß
�����
	?ÕCÎ�Ô���×�������������
	?Ì�Õ�Ï�Ô���×������� �����
	?ÕCÎ�Ô���×�������������
	?Ì�Õ�Ï�Ô���×�������É Ï�Ï�Î"Ð Î�Û�×CÑ�Ë � ó � ÞCß Ü&ò ö ÞCß

�
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������ $IIHFWLYH�H\HV��$QJHU�

7KH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��DQJHU!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW�DUH�JLYHQ�LQ�WDEOH�������:KHQ�

ORRNLQJ�DW�WKH�UHOHYDQW�FDVHV��LW�WXUQV�RXW�WKDW�VXEMHFWV�KDYH�D�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�

PDUNHU�ZLWK�¶DQJU\•��%XW�LQ�ERWK�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ�� ���������
�

VQGI����� ==χ ��DQG�LQ�

WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�� ���������
�

VQGI����� ==χ ���WKH�SUHIHUHQFH�LV�QRW�VLJQLILFDQW��

:KHQ�ORRNLQJ�DW�WKH�LUUHOHYDQW�FDVHV��VXEMHFWV�VHHP�WR�KDYH�D�OLJKW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�

¶0DUJDUHW•�ZLWK�WKH��DQJHU!�YRFDO�PDUNHU��%XW�DV�H[SHFWHG��IRU�ERWK�WKH�¶ZLWK�3HUOLQ�QRLVH•�

FRQGLWLRQ�� ���������
�

VQGI����� ==χ ��DQG�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�

� ���������
�

VQGI����� ==χ ���WKLV�LV�QRW�D�VLJQLILFDQW�SUHIHUHQFH��

ª�«�¬� ®B¯�°&± �B³<´�µC¶=®�·/¸=µC¶�»"!�Ä"ñ�ð�µ�¸$½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶@®�¾1«�¾@Ã µ�Â�µ�¸*Ä"«�ÅD®Bº'«�¶@Æ�®�¶�·&Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

×�ÑCÙ�Ï� Ô�×#� ×�ÑCÙ�Ï� Ô�×#�Ï@Î�Ð Î�Û�×�ÑCË ÜDà á ÞCß Ü�ø ÷ ÞCß
$*×�Ï�Ù�×CÏ�Î�Ë %�Ð É Ô�×CØCÎ�Ë�Ì $*×�Ï�Ù�×CÏ�Î�Ë %�Ð É Ô�×CØCÎ�Ë�ÌÉ Ï�Ï�Î"Ð Î�Û�×CÑ�Ë Ü�ø ÷ ÞCß ÜDà á ÞCß

�

������ $IIHFWLYH�H\HV��6DGQHVV�

,Q�WDEOH������WKH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��VDGQHVV!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW�DUH�JLYHQ���

,Q�WKH�UHOHYDQW�FDVHV��LW�VHHPV�WKDW�VXEMHFWV�KDYH�D�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�

ZLWK�¶VDG•��$V�H[SHFWHG��LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�� ����������
&

<== SGI'�(�)χ ��DQG�LQ�

WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�� ������������
*

<== SGI+�,�-χ ��WKH�SUHIHUHQFH�LV�VLJQLILFDQW��

:KHQ�ORRNLQJ�DW�WKH�LUUHOHYDQW�FDVHV��WKH�VXEMHFWV�VHHP�WR�KDYH�DQ�XQH[SHFWHG�SUHIHUHQFH�IRU�

DVVRFLDWLQJ�¶0DUJDUHW•�ZLWK�WKLV�YRFDO�PDUNHU��,Q�ERWK�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ�DQG�LQ�WKH�

FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�WKLV�SUHIHUHQFH�LV�VLJQLILFDQW�� ����������
.

<== SGI/�0�1χ ���

ª�«�¬� ®B¯�°&±�2�³<´�µC¶=®�·/¸=µC¶¹³�»43
!"ñC³<³*µ�¸/½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶=®�¾1«�¾�Ã µ�Â�µ�¸*Ä"«�Å�®}º'«�¶=Æ�®�¶�·�Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

×�ÑCÙ�Ï� Ô�×#� ×�ÑCÙ�Ï� Ô�×#�Ï@Î�Ð Î�Û�×�ÑCË ø ó � ÞCß Ü ó�5 ÞCß
$*×�Ï�Ù�×CÏ�Î�Ë %�Ð É Ô�×CØCÎ�Ë�Ì $*×�Ï�Ù�×CÏ�Î�Ë %�Ð É Ô�×CØCÎ�Ë�ÌÉ Ï�Ï�Î"Ð Î�Û�×CÑ�Ë ó � � ÞCß ó � � ÞCß

�

������ 0HWDFRJQLWLYH�H\HV��7KLQNLQJ�

7DEOH������JLYHV�WKH�UHVXOWV�IRU�WKH�YRFDO�PDUNHU��,�DP�WKLQNLQJ«!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW��,Q�WKH�

UHOHYDQW�FDVHV��WKH�VXEMHFWV�VHHP�WR�KDYH�D�VOLJKW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�
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� 3DJH���������

¶«UHPHPEHU«•�ZKLOH�D�SUHIHUHQFH�IRU�¶«WKLQNLQJ«•�ZDV�H[SHFWHG��%XW�LQ�ERWK�LQ�WKH�¶ZLWK�3HUOLQ�

QRLVH•�FRQGLWLRQ�� ���������
.

VQGI/�0�1 ==χ ��DQG�LQ�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�

� ���������
6

VQGI7�8�9 ==χ ��WKH�SUHIHUHQFH�IRU�¶«UHPHPEHU«•�LV�QRW�VLJQLILFDQW��

/RRNLQJ�DW�WKH�LUUHOHYDQW�FDVHV��WKH�VXEMHFWV�VHHP�WR�KDYH�D�SUHIHUHQFH�IRU�DVVRFLDWLQJ�¶)ULGD\•�ZLWK�

WKH�YRFDO�PDUNHU��WKLQNLQJ!��%XW��DV�H[SHFWHG��WKH�SUHIHUHQFH�LV�QRW�VLJQLILFDQW�ERWK�LQ�WKH�¶ZLWK�

3HUOLQ�QRLVH•�FRQGLWLRQ�� ���������
6

VQGI7�8�9 ==χ ��DQG�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�

� ���������
6

VQGI7�8�9 ==χ ���

ª�«�¬� ®B¯�°&±�:�³<´�µC¶=®�·/¸=µC¶8ª�;?Á !"<�Á !�Ä µD¸$½�«�¶&¾�¿"À�Á Â�¾)®�¶)½�¶@®�¾1«�¾@Ã µ�Â�µ�¸*Ä"«�ÅD®}º'«�¶=Æ�®�¶�·�Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

������Ë=Ì�É Ñ�ã�É ÑCÙ������ �����"Ï�Î�Ö�Î�Ö5Ø�Î�Ï=����� ������Ë=Ì�É Ñ�ã�É ÑCÙ������ �����"Ï�Î�Ö�Î�Ö5Ø�Î�Ï=�����Ï@Î�Ð Î�Û�×�ÑCË á ÜDà ÞCß æ Ü�Ü ÞCß
	?ÕCÎ�Ô��C×� >�Ï=É ��×� 	?ÕCÎ�Ô��C×� >�Ï=É ��×�É Ï�Ï�Î"Ð Î�Û�×CÑ�Ë ö Ü&ò ÞCß æ Ü�Ü ÞCß

��

������ 0HWDFRJQLWLYH�H\HV��5HPHPEHULQJ�

,Q�WDEOH������WKH�VFRUHV�IRU�WKH�YRFDO�PDUNHU��,�DP�WU\LQJ�WR�UHPHPEHU«!�RQ�WKH�LQWHUSUHWDWLRQ�WHVW�

DUH�JLYHQ��,Q�WKH�UHOHYDQW�FRQGLWLRQ�WKH�VXEMHFWV�FOHDUO\�KDYH�QR�SUHIHUHQFH�DVVRFLDWLQJ�WKLV�YRFDO�

PDUNHU�ZLWK�RQH�RI�WKH�SUHVHQWHG�RSWLRQV��,Q�ERWK�FRQGLWLRQV�ZLWK�DQG�ZLWKRXW�3HUOLQ�QRLVH�KDOI�RI�

WKH�VXEMHFWV�FKRVH�IRU�WKH�H[SHFWHG�¶«UHPHPEHU«•�DQG�WKH�RWKHU�KDOI�FKRVH�IRU�¶«WKLQNLQJ«•��

���������
6

VQGI7�8�9 ==χ ��

,Q�WKH�LUUHOHYDQW�FRQGLWLRQV��HVSHFLDOO\�LQ�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH��LW�VHHPV�WKDW�WKH�VXEMHFWV�

KDYH�D�VOLJKW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�¶)ULGD\•�ZLWK�WKLV�YRFDO�PDUNHU��%XW�DV�H[SHFWHG�WKH�

SUHIHUHQFH�LV�QRW�VLJQLILFDQW�LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�� ���������
6

VQGI7�8�9 ==χ ��DQG�LQ�

WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH�� ���������
6

VQGI7�8�9 ==χ ���

ª�«�¬� ®B¯�°&±�?'³<´�µC¶=®�·/¸=µC¶$ð�ñ�º'ñ�º}¿�ñ�ð�Á !�Ä µ�¸$½�«�¶&¾�¿"À�Á Â�¾1®�¶)½�¶=®�¾1«�¾�Ã µCÂ�µ�¸*Ä�«�Å�®Bº'«�¶=Æ�®�¶�·&Ç
ÈÊÉ Ë�ÌÊÍ�Î�Ï�Ð É Ñ�Ò)ÑCÓ�É Ô=Î Ñ ÈÊÉ Ë�Ì�Ó�ÕCË8Í�Î�Ï&Ð É Ñ�Ò1Ñ�Ó�É Ô�Î Ñ

������Ë=Ì�É Ñ�ã�É ÑCÙ������ �����"Ï�Î�Ö�Î�Ö5Ø�Î�Ï=����� ������Ë=Ì�É Ñ�ã�É ÑCÙ������ �����"Ï�Î�Ö�Î�Ö5Ø�Î�Ï=�����Ï@Î�Ð Î�Û�×�ÑCË Ü&Ý Ü&Ý ÞCß Ü&Ý Ü&Ý ÞCß
	?ÕCÎ�Ô��C×� >�Ï=É ��×� 	?ÕCÎ�Ô��C×� >�Ï=É ��×�É Ï�Ï�Î"Ð Î�Û�×CÑ�Ë á ÜDà ÞCß Ü&Ý Ü&Ý ÞCß

�

������ ’LVFXVVLRQ�

)URP�WKH�UHVXOWV�RI�SDUW�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�

VXEMHFWV�ZHUH�QRW�DEOH�WR�LQWHUSUHW�DOO�*D]H�0DUNHUV�FRUUHFWO\��IROORZLQJ�3RJJL�HW�DO�����
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6XEMHFWV�GLG�QRW�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�YRFDO�PDUNHU��VPDOO!�ZLWK�¶VPDOO•��

7KLV�LV�QRW�D�VXUSULVLQJ�RXWFRPH��ZKHQ�ORRNLQJ�DW�WKH�UHVXOWV�IRU�WKLV�YRFDO�PDUNHU�LQ�SDUW�$��LW�

WXUQHG�RXW�WKDW�VXEMHFWV�ZHUH�QRW�HYHQ�DEOH�WR�SHUFHLYH�WKLV�YRFDO�PDUNHU��$OO�VFRUHV�IRU�WKLV�YRFDO�

PDUNHU�ZHUH�UDQGRP��)URP�DOO�YRFDO�PDUNHUV���ODUJH!�LV�WKH�RQO\�RQH�ZKHUH�WKH�LQWHUSUHWDWLRQV�IXOO\�

PDWFKHG�WKH�H[SHFWDWLRQV��,Q�WKH�UHOHYDQW�FDVHV��LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�DQG�ZLWKRXW�3HUOLQ�

QRLVH��VXEMHFWV�KDG�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKLV�YRFDO�PDUNHU�ZLWK�¶ELJ•��$QG�LQ�WKH�

LUUHOHYDQW�FDVHV�DOO�VFRUHV�IRU�YRFDO�PDUNHU��ODUJH!�ZHUH�UDQGRP��

7KH�VXEMHFWV�KDG�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKH�YRFDO�PDUNHU��,�VXJJHVW«!�ZLWK�¶,�

VXJJHVW«•��EXW�RQO\�LQ�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��$V�H[SHFWHG��WKH�VFRUHV�IRU�WKLV�YRFDO�

PDUNHU�LQ�WKH�LUUHOHYDQW�FDVHV�ZHUH�UDQGRP��6XEMHFWV�VHHPHG�WR�KDYH�QR�VLJQLILFDQW�SUHIHUHQFH�IRU�

DVVRFLDWLQJ�YRFDO�PDUNHU��,�LPSORUH«!�ZLWK�¶,�EHJ«•��,Q�WKH�LUUHOHYDQW�FDVHV�VRPHWKLQJ�RGG�FDPH�

IRUZDUG��7KH�VFRUHV�IRU�YRFDO�PDUNHU��,�LPSORUH«!�ZHUH�VLJQLILFDQW�LQ�WKH�¶ZLWK�3HUOLQ�QRLVH•�

FRQGLWLRQ��7KLV�ZDV�DQ�XQH[SHFWHG�DQG�XQZDQWHG�HIIHFW��,Q�WKH�DQLPDWLRQ�IRU�WKLV�YRFDO�PDUNHU�

*UHWD�SURQRXQFHG�WKH�IROORZLQJ�VHQWHQFH��·-RKQ�VDLG�,�VKRXOG�ZULWH�WKH�UHSRUW�RQ�:HGQHVGD\µ��7KH�

PDMRULW\�RI�VXEMHFWV�FKRVH�IRU�WKH�DQVZHU�·,�WKLQN�7KXUVGD\�LV�EHWWHUµ��7KHUH�LV�QR�H[SODQDWLRQ�IRU�

WKLV�HIIHFW���

7KH�VXEMHFWV�GLG�QRW�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�YRFDO�PDUNHU��DQJHU!�ZLWK�

¶DQJU\•��7KLV�PLJKW�EH�GXH�WR�*UHWD•V�YRLFH��ZKLFK�LV�FRPSXWHU�JHQHUDWHG�DQG�UDWKHU�¶IODW•��DQG�

WKHUHIRUH�GRHV�QRW�VRXQG�DQJU\�DW�DOO��$V�H[SHFWHG��WKH�VFRUHV�IRU�WKLV�YRFDO�PDUNHU�LQ�WKH�LUUHOHYDQW�

FRQGLWLRQ�ZHUH�DOVR�UDQGRPO\�GLYLGHG��7KH�VXEMHFWV�GLG�KDYH�D�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�

YRFDO�PDUNHU��VDGQHVV!�ZLWK�¶VDG•�LQ�ERWK�WKH�¶ZLWK�3HUOLQ�QRLVH•�DQG�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�

FRQGLWLRQ��,Q�WKH�LUUHOHYDQW�FDVHV��DOVR�LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�DQG�ZLWKRXW�3HUOLQ�QRLVH��WKH�

VFRUHV�IRU�YRFDO�PDUNHU��VDGQHVV!�ZHUH�VLJQLILFDQW��7KLV�ZDV�DOVR�DQ�XQH[SHFWHG�DQG�XQZDQWHG�

HIIHFW��,Q�WKH�DQLPDWLRQ�IRU�WKLV�YRFDO�PDUNHU�*UHWD�SURQRXQFHG�WKH�IROORZLQJ�VHQWHQFH��·/HW�PH�

LQWURGXFH�P\VHOI��,�DP���µ��0RUH�VXEMHFWV�FKRVH�IRU�WKH�DQVZHU�·«0DUJDUHWµ��7KHVH�VXEMHFWV�

SRVVLEO\�FKRVH�WKLV�DQVZHU�EHFDXVH�LW�ZDV�FORVHVW�WR�¶*UHWD•��,Q�WKH�LQWURGXFWLRQ�WKH�WDONLQJ�KHDG�

ZDV�LQWURGXFHG�WR�WKH�VXEMHFWV�DV�¶*UHWD•���

7KH�VXEMHFWV�KDG�QR�VLJQLILFDQW�SUHIHUHQFH�IRU�DVVRFLDWLQJ�WKH�YRFDO�PDUNHUV��WKLQNLQJ!�DQG�

�UHPHPEHULQJ!�ZLWK�UHVSHFWLYHO\�¶,•P�WKLQNLQJ«•�DQG�¶,•P�WU\LQJ�WR�UHPHPEHU«•��$OO�VFRUHV�IRU�

WKHVH�YRFDO�PDUNHUV�ZHUH�UDQGRP��7KLV�PLJKW�ILQG�LWV�FDXVH�LQ�WKH�FORVH�FRQQHFWLRQ�WKHVH�WZR�YRFDO�

PDUNHUV�KDYH��

7KH�QHJDWLYH�LQIOXHQFH�RI�3HUOLQ�QRLVH�ZDV�GHPRQVWUDEO\�SUHVHQW��7KH�VFRUHV�IRU�WKH�¶FRUUHFW•�

DQVZHUV�LQ�WKH�¶UHOHYDQW•�FDVHV�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�FRQGLWLRQ�ZHUH�KLJKHU�WKDQ��LQ�VL[�RI�

HLJKW�FDVHV��RU�HTXDO�WR��IRU�WKH�YRFDO�PDUNHU�¶,•P�WU\LQJ�WR�UHPHPEHU«•��WKH�VFRUHV�LQ�WKH�¶ZLWK�

3HUOLQ�QRLVH•�FRQGLWLRQ��$OWKRXJK�WKH�VFRUHV�IRU�WKH�YRFDO�PDUNHU�¶ODUJH•��$GMHFWLYDO�(\HV��ZHUH�

VLJQLILFDQW�LQ�ERWK�WKH�FRQGLWLRQ�ZLWK�3HUOLQ�QRLVH�DQG�LQ�WKH�FRQGLWLRQ�ZLWKRXW�3HUOLQ�QRLVH��WKH�

VFRUH�LQ�WKH�¶ZLWK�3HUOLQ�QRLVH•�FRQGLWLRQ�ZDV�KLJKHU�WKDQ�WKH�VFRUH�LQ�WKH�¶ZLWKRXW�3HUOLQ�QRLVH•�

FRQGLWLRQ��7KHUH�LV�QR�SODXVLEOH�H[SODQDWLRQ�IRU�WKLV�HIIHFW��

�
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���� 3$57�&��3UHIHUHQFHV�

$V�SRLQWHG�RXW�LQ�VHFWLRQ�������WKH�JRDO�IRU�WKLV�SDUW�RI�WKH�H[SHULPHQW�LV�WR�YHULI\�ZKHWKHU�VXEMHFWV�

SUHIHU�XWWHUDQFHV�ZLWK�¶FRUUHFW•�*D]H�0DUNHUV�WR�XWWHUDQFHV�ZLWKRXW�*D]H�0DUNHUV���

7R�GR�VR�WKH�VXEMHFWV�ZHUH�H[SRVHG�WR�SDLUV�RI�DQLPDWLRQV��7KH�VXEMHFWV�KDG�WR�LQGLFDWH�ZKLFK�RI�

WKH�WZR�DQLPDWLRQV�LQ�D�SDLU�WKH\�WKRXJKW�ZDV�WKH�EHVW�UHDOLVDWLRQ�IRU�WKH�XWWHUDQFH�¶*UHWD•�PDGH��

$V�DQ�H[WUD�RSWLRQ�WKH\�FRXOG�DOVR�FKRRVH�IRU�QRQH�RI�WKH�DQLPDWLRQV��

7KH�WDEOHV�LQ�WKLV�VHFWLRQ�VKRZ�WKH�GLYLVLRQ�RI�VXEMHFWV�RYHU�WKH�SRVVLEOH�DQVZHUV�IRU�WKLV�SDUW�RI�WKH�

H[SHULPHQW��

)RU�DOO�VFRUHV�LQ�WKH�WKLUG�SDUW�RI�WKH�H[SHULPHQW��3$57�&��3UHIHUHQFHV��WKH�IROORZLQJ�WHVW�FDQ�EH�

FRQGXFWHG��

ª�«�¬� ®B¯�° ²�@�³<´�µC¶=®�·/¸=µC¶�½�«�¶&¾BA"ÀC�C¶@®D¸�®�¶=®�Â�´&®�·ED�µD¸}¾ F�®�®�GD½�®�¶�Ã H�®�Â�¾
I"Ó�â�×�Ð�$*×CÏ�ã�Î�Ï ÈÊÉ Ë�ÌJ$8×�Ï=ã�Î�Ï@Ô K�ÓJ$*×CÏ�ã�Î�Ï@Ô K�ÓÊÍ�Ï�ÎML)Î�Ï�Î�Ñ�â�Î K

N O P Q R ß

�

S+ ���7KHUH�LV�QR�GLIIHUHQFH�LQ�VFRUHV�EHWZHHQ�;�DQG�<�DQG�=��WKH\�DUH�UDQGRPO\�GLYLGHG�

� �����=T( ���

U+ ���7KH�VFRUHV�DUH�QRW�UDQGRPO\�GLYLGHG���

:KHQ� ���=α �DQG� ���� =−=−= .GI �� ����
V

=WYX Z [χ ���

5HMHFW� S+ LQ�IDYRXU�RI� U+ �LI� ����
V

≥\�]�^χ ��’RQ•W�UHMHFW� S+ LQ�IDYRXU�RI� U+ �LI� ����
V

<\�]�^χ �

�����

�������

�����

�������

�����

���������
_____ −+−+−=−= ∑ =<;

(

(2

` `
``a�b�cχ �

������ $GMHFWLYDO�H\HV�

7DEOH������JLYHV�WKH�UHVXOWV�IRU�WKH�*D]H�0DUNHU�¶$GMHFWLYDO�(\HV•�RQ�WKH�SUHIHUHQFH�WHVW��)RU�YRFDO�

PDUNHU��VPDOO!�DERXW�KDOI�RI�WKH�VXEMHFWV�SUHIHUUHG�WKH�DQLPDWLRQ�ZLWK�WKH�¶FRUUHFW•�PDUNHUV��$V�

H[SHFWHG�WKLV�QXPEHU�RI�VXEMHFWV�LV�VLJQLILFDQW�� ����������
d

<== SGIe�f�gχ ��$OWKRXJK�WKLV�LV�D�

VLJQLILFDQW�RXWFRPH��QRWH�WKDW�WKH�RWKHU�KDOI�RI�WKH�VXEMHFWV������GLG�QRW�SUHIHU�WKH�DQLPDWLRQ�ZLWK�

WKH�¶FRUUHFW•�PDUNHUV��)RU�YRFDO�PDUNHU��ODUJH!����VXEMHFWV�SUHIHUUHG�WKH�DQLPDWLRQ�ZLWK�WKH�

¶FRUUHFW•�PDUNHUV��DV�H[SHFWHG�WKLV�LV�D�VLJQLILFDQW�QXPEHU�� ������������
d

<== SGIe�f�gχ ��7KH�

RWKHU���VXEMHFWV�SUHIHUUHG�IRU�WKH�DQLPDWLRQ�ZLWKRXW�PDUNHUV�RU�KDG�QR�SUHIHUHQFH��

hji�kml npoCq rtsvutw xzy�{�w kC|
y�w }j~�}���y �Cn�~#|���kCnj{B}���x�|�k���nj��y xv��}j{��t�z��n���y�w �ziMlM����n�x�}��B�Cij{EyB�4�C�#{ nz��nj{ n�~#�En�x��
�t� �j� � �t�j�����=�M� ���m� �4�M���C�����#�����m�  �¡ ¢�£J�=�M� ���m��� ¤"�J���#�����
��� ¤"��¥M�Y�M¦��m�Y�
§M��� ¤

¨ �E©��C� � ª «4¬  ®E¯ °C±² �4� ¡ �M¦ ³t´#µY�C��¢ ¡ ¶j�C�C·�¸j�C� ¨ � �M�Y¹��vª ºm» ¼ ½ °C±
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������ 3HUIRUPDWLYH�H\HV�

,Q�WDEOH������WKH�UHVXOWV�IRU�WKH�*D]H�0DUNHU�¶3HUIRUPDWLYH�(\HV•�RQ�WKH�SUHIHUHQFH�WHVW�DUH�

SUHVHQWHG��7KH�VXEMHFWV�KDYH�D�VWURQJ�SUHIHUHQFH�IRU�WKH�DQLPDWLRQV�ZLWK�WKH�¶FRUUHFW•�PDUNHUV��$V�

H[SHFWHG�ERWK�WKH�QXPEHU�RI�VXEMHFWV�WKDW�SUHIHUUHG�WKH�DQLPDWLRQ�ZLWK�PDUNHUV�IRU�YRFDO�PDUNHU�

�,�VXJJHVW«!�LV�VLJQLILFDQW�� ������������
¾

<== SGI¿�À�Áχ ��DQG�WKH�QXPEHU�RI�VXEMHFWV�WKDW�

SUHIHUUHG�WKH�DQLPDWLRQ�ZLWK�PDUNHUV�IRU�YRFDO�PDUNHU��,�LPSORUH«!�LV�VLJQLILFDQW�

� ������������
¾

<== SGI¿�À�Áχ ���

hji�kml npoCq r�r�utw xzy�{�w kC|
y�w }j~�}���y �Cn�~#|���kCnj{B}���x�|�k���nj��y xv��}j{B�#nj{���}#{Y��iCyYw �zn�����n�x�}��B�Cij{EyB�"�C�#{ n���nj{�nj~#��n�xE�
�t� �j� � �t�j�����=�M� ���m� �4�M���C�����#�����m�  �¡ ¢�£J�=�M� ���m��� ¤"�J���#�����
��� ¤"��¥M�Y�M¦��m�Y�
§M��� ¤

¨MÂ �EÃ#¹�¹��C� ¢ Ä�ª ºm» Å ¯ °C±² �4� ¡ �M¦ ³t´#µY�C��¢ ¡ ¶j�C�C·�¸j�C� ¨MÂ ¡ ©�Æ
� �
�Y�
Ä�ª ºCÇ ¼ ¼ °C±
�

������ $IIHFWLYH�H\HV�

7KH�UHVXOWV�IRU�WKH�*D]H�0DUNHU�¶$IIHFWLYH�(\HV•�RQ�WKH�SUHIHUHQFH�WHVW��DUH�SUHVHQWHG�LQ�WDEOH�������

$JDLQ�IRU�ERWK�*D]H�0DUNHUV�WKH�VXEMHFWV�SUHIHU�WKH�DQLPDWLRQV�ZLWK�WKH�¶FRUUHFW•�PDUNHUV��$V�

H[SHFWHG�ERWK�WKH�QXPEHU�RI�VXEMHFWV�WKDW�SUHIHUUHG�WKH�DQLPDWLRQ�ZLWK�PDUNHUV�IRU�YRFDO�PDUNHU�

�DQJHU!�� ������������
¾

<== SGI¿�À�Áχ ��DQG�WKH�QXPEHU�RI�VXEMHFWV�WKDW�SUHIHUUHG�WKH�DQLPDWLRQ�

ZLWK�PDUNHUV�IRU�YRFDO�PDUNHU��VDGQHVV!�� ������������
¾

<== SGI¿�À�Áχ ��DUH�VLJQLILFDQW��

hji�kml npoCq r�È�utw xzy�{�w kC|
y�w }j~�}���y �Cn�~#|���kCnj{B}���x�|�k���nj��y xv��}j{��m����nj��y�w ��n�����n�x�}��B�Cij{EyB�4�C�#{ n���nj{ n�~#�En�x��
�t� �j� � �t�j�����=�M� ���m� �4�M���C�����#�����m�  �¡ ¢�£J�=�M� ���m��� ¤"�J���#�����
��� ¤"��¥M�Y�M¦��m�Y�
§M��� ¤

¨ �M§#¹��
��ª ºCÉ ½ ¯ °C±² �4� ¡ �M¦ ³t´#µY�C��¢ ¡ ¶j�C�C·�¸j�C� ¨ ���#´C§M�M���jª ºCÊ ® ® °C±
�

������ 0HWD�FRJQLWLYH�H\HV�

7DEOH������KROGV�WKH�UHVXOWV�IRU�WKH�*D]H�0DUNHU�¶0HWD�FRJQLWLYH�(\HV•�RQ�WKH�SUHIHUHQFH�WHVW��

)RU�WKH�YRFDO�PDUNHU��,�DP�WKLQNLQJ«!��DV�H[SHFWHG��PRUH�WKDQ�KDOI�RI�WKH�VXEMHFWV�SUHIHU�WKH�

DQLPDWLRQ�ZLWK�PDUNHUV�RYHU�WKH�DQLPDWLRQ�ZLWKRXW�PDUNHUV��7KLV�LV�D�VLJQLILFDQW�QXPEHU�RI�

VXEMHFWV�� ������������
¾

<== SGI¿�À�Áχ ��$FFRUGLQJ�H[SHFWDWLRQV��WKH�QXPEHU�RI�VXEMHFWV�WKDW�

SUHIHU�WKH�DQLPDWLRQ�ZLWK�PDUNHUV�IRU�YRFDO�PDUNHU��,�DP�WU\LQJ�WR�UHPHPEHU«!�LV�DOVR�VLJQLILFDQW��

������������
¾

<== SGI¿�À�Áχ ��$OWKRXJK�WKLV�LV�D�VLJQLILFDQW�RXWFRPH��QRWH�WKDW�DOPRVW�KDOI�RI�WKH�

VXEMHFWV������LI�WKH�VXEMHFWV�ZKR�SUHIHUUHG�WKH�DQLPDWLRQV�ZLWKRXW�PDUNHUV�DQG�WKH�VXEMHFWV�ZLWK�QR�

SUHIHUHQFH�DUH�DGGHG���GLG�QRW�SUHIHU�WKH�DQLPDWLRQ�ZLWK�WKH�¶FRUUHFW•�PDUNHUV��

�

�
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hji�kml npoCq r�o�utw xzy�{�w kC|
y�w }j~�}���y �Cn�~#|���kCnj{B}���x�|�k���nj��y xv��}j{vË�nCy�i#q ��}�Ìj~Mw y�w ��n�����n�x�}��B�Cij{EyB�"�C�#{ n���n�{ nj~j�En�x��
�t� �j� � �t�j�����=�M� ���m� �4�M���C�����#�����m�  �¡ ¢�£J�=�M� ���m��� ¤"�J���#�����
���Í¤"��¥M�Y�M¦��m�Y�
§M��� ¤

¨MÂ �M©Î¢�£M¡ §C�j¡ §#¹�Ä�ª «#° Å ®�® °C±² �4� ¡ �M¦Ï³t´#µY�C��¢ ¡ ¶j�C�C·�¸j�C� ¨MÂ �M©Î¢���¸M¡ §M¹�¢����Y�
©��
©�Ðj�
� ¡ §#¹�Ä�ª ºCÇ ® ½ °C±
�

������ ’LVFXVVLRQ�

)URP�WKH�UHVXOWV�RI�SDUW�&��3UHIHUHQFHV��RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�VXEMHFWV�SUHIHUUHG�

XWWHUDQFHV�ZLWK�¶FRUUHFW•�YRFDO�PDUNHUV�WR�XWWHUDQFHV�ZLWKRXW�PDUNHUV��$OWKRXJK�WKH�VFRUHV�IRU�DOO�

YRFDO�PDUNHUV�ZHUH�VLJQLILFDQW��LW�ZDV�VWULNLQJ�WKDW�WKH�VFRUHV�IRU�YRFDO�PDUNHU��VPDOO!��$GMHFWLYDO�

(\HV��DQG�YRFDO�PDUNHU��,�DP�WKLQNLQJ«!��$GMHFWLYDO�(\HV��ZHUH�VXEVWDQWLDOO\�ORZHU�WKDQ�WKH�VFRUHV�

IRU�DOO�RWKHU�YRFDO�PDUNHUV���

7KH�ORZ�VFRUH�IRU�YRFDO�PDUNHU��VPDOO!�LV�H[SODLQDEOH��LQ�SDUW�$�VXEMHFWV�ZHUH�QRW�DEOH�WR�SHUFHLYH�

WKLV�YRFDO�PDUNHU��$QG�WKH\�FRXOGQ•W�LQWHUSUHW�LW�LQ�SDUW�%��VR�LW�LV�QR�VXUSULVH�WKDW�WKH�VFRUHV�ZHUH�

EHORZ�DYHUDJH�LQ�WKLV�SDUW�RI�WKH�H[SHULPHQW��
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�� &RQFOXGLQJ�5HPDUNV�

7KLV�FKDSWHU�JLYHV�VRPH�FRQFOXGLQJ�UHPDUNV��6HFWLRQ�����VXPPDULVHV�WKH�FRQFOXVLRQV�SHU�SDUW�RI�WKH�

H[SHULPHQW�DQG�VHFWLRQ�����JLYHV�VRPH�UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK�RQ�WKLV�WRSLF��

���� &RQFOXVLRQV�

7KLV�H[SHULPHQW�WULHG�WR�DQVZHU�WKH�TXHVWLRQ�ZKDW�WKH�LQIOXHQFH�RI�*D]H�0DUNHUV�RQ�WKH�

LQWHUSUHWDWLRQ�RI�XWWHUDQFHV�PDGH�E\�DQ�(&$�LV��7R�EH�DEOH�WR�GR�VR�WKLV�EDVLF�UHVHDUFK�TXHVWLRQ�ZDV�

GLYLGHG�LQWR�VHYHUDO�PRUH�VSHFLILF�UHVHDUFK�TXHVWLRQV���

•� $UH�VXEMHFWV�DEOH�WR�SHUFHLYH�*D]H�0DUNHUV�DQG�GRHV�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDUNHUV�

LQIOXHQFH�WKLV�SHUFHSWLRQ"�

•� $UH�VXEMHFWV�DEOH�WR�LQWHUSUHW�*D]H�0DUNHUV�¶FRUUHFWO\•"�

•� ’R�WKH�VXEMHFWV�SUHIHU�XWWHUDQFHV�ZLWK�¶FRUUHFW•�*D]H�0DUNHUV�WR�XWWHUDQFHV�ZLWKRXW�*D]H�

0DUNHUV"�

1H[W�WR�WKHVH�TXHVWLRQV�LW�ZDV�RI�LQWHUHVW�LI�3HUOLQ�QRLVH�LQIOXHQFHG�WKH�SHUFHSWLRQ�DQG�

LQWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��7KH�TXHVWLRQV�PHQWLRQHG�DERYH�ZLOO�EH�DQVZHUHG�LQ�WKH�VHFWLRQV�

EHORZ���

)URP�WKH�UHVXOWV�RI�SDUW�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV��FRXOG�EH�GHULYHG�WKDW�PRVW�VXEMHFWV�ZHUH�

DEOH�WR�SHUFHLYH�WKH�YRFDO�PDUNHUV�IRU�WKH�*D]H�0DUNHUV�3RJJL�HW�DO��SURSRVHG�DQG�LPSOHPHQWHG��

%XW�WKHUH�ZDV�RQH�H[FHSWLRQ��WKH�YRFDO�PDUNHU��VPDOO!��,W�WXUQHG�RXW�WKDW�WKH�VOLJKW�FORVLQJ�RI�WKH�

H\HV�RIWHQ�ZHQW�XQQRWLFHG�E\�PRVW�RI�WKH�VXEMHFWV��7KLV�SUREOHP�PLJKW�EH�VROYHG�E\�PDNLQJ�WKLV�

PRYHPHQW�OHVV�VXEWOH��FORVLQJ�WKH�H\HV�IXUWKHU�DQG�ORZHULQJ�DQG�FHQWULQJ�WKH�H\HEURZV�PLJKW�GR�

WKH�WULFN��1H[W�WR�WKLV�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDUNHUV�VHHPHG�WR�LQIOXHQFH�WKH�SHUFHSWLRQ�RI�WKH�

YRFDO�PDUNHUV��)LQGLQJ�GLIIHUHQFHV�ZDV�SUREDEO\�PRUH�GLIILFXOW�ZKHQ�WKH�VXEMHFWV�ZHUH�GLVWUDFWHG�

E\�WKHVH�PDUNHUV��7KLV�ZDV�SUREDEO\�GXH�WR�WKH�H[WHQGHG�QXPEHU�RI�DYDLODEOH�FRPPXQLFDWLRQ�

FKDQQHOV��7KH�XVH�RI�VHYHUDO�PRGDOLWLHV�RI�FRPPXQLFDWLRQ�FDQ�PDNH�FRPPXQLFDWLQJ�ZLWK�DQ�(&$�

TXLFNHU�DQG�PRUH�HIILFLHQW��%XW�LW�PD\�DOVR�EH�PRUH�GLIILFXOW�WR�FRQFHQWUDWH�RQ�RQH�FKDQQHO�DQG�

SHUFHLYH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�DQLPDWLRQV��

)URP�WKH�UHVXOWV�RI�SDUW�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�

VXEMHFWV�ZHUH�QRW�DEOH�WR�LQWHUSUHW�DOO�*D]H�0DUNHUV�FRUUHFWO\��IROORZLQJ�3RJJL�HW�DO����6XEMHFWV�GLG�

QRW�DOZD\V�LQWHUSUHW�WKH�DQLPDWLRQV�LQ�WKH�LQWHQGHG�ZD\�IRU�YDULRXV�UHDVRQV��)LUVW��WKH�DQLPDWLRQ�IRU�

WKH�YRFDO�PDUNHU�PLJKW�EH�EHORZ�WKH�SHUFHSWXDO�WKUHVKROG��H�J��WKH�VXEMHFWV�ZHUH�QRW�DEOH�WR�

SHUFHLYH�WKH�YRFDO�PDUNHU��VPDOO!���1H[W��WKH�YRFDO�PDUNHU�PD\�FRQWUDGLFW�WKH�WRQH�RI�YRLFH��H�J��

WKH�VDG�WRQH�RI�YRLFH�HVSHFLDOO\�FRQWUDGLFWHG�WKH�YRFDO�PDUNHU��DQJHU!���)LQDOO\��WKH�YRFDO�PDUNHU�

PD\�EH�GLIILFXOW�WR�LQWHUSUHW�FRUUHFWO\��H�J��WKH�YRFDO�PDUNHUV��WKLQNLQJ!�DQG��UHPHPEHULQJ!�DUH�

YHU\�FORVHO\�FRQQHFWHG���9RFDO�PDUNHUV�VKRXOG�EH�GHVLJQHG�PRUH�UHDOLVWLF��L�H��WKH\�VKRXOG�EH�EDVHG�

RQ�DFWXDO�VWXGLHV�RQ�KXPDQ�KXPDQ�FRQYHUVDWLRQ���7KH�VHW�RI�*D]H�0DUNHUV�LPSOHPHQWHG�E\�3RJJL�HW�

DO���VHHPHG�QRW�WR�FRPH�XS�WR�H[SHFWDWLRQV��9RFDO�PDUNHUV�FRXOG�DOVR�UHSUHVHQW�RWKHU�*D]H�0DUNHUV�

WKDQ�3RJJL�HW�DO��SUHVXPHG��,W�ZRXOG�EH�SRVVLEOH�WR�XVH�WKH�YRFDO�PDUNHU��ODUJH!�QRW�MXVW�WR�UHIHU�WR�
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ODUJH�REMHFWV��$QRWKHU�SRVVLELOLW\�PLJKW�EH�WR�XVH�WKLV�YRFDO�PDUNHU�IRU�DFFHQWLQJ�D�SDUW�LQ�DQ�

XWWHUDQFH��)RU�H[DPSOH�LQ�WKH�XWWHUDQFH��·7KDW�FDU�LV�YHU\�VPDOO�µ��ZLWK�WKH�DFFHQW��DQG�WKXV�WKH�

YRFDO�PDUNHU��SODFHG�RQ�·«YHU\�VPDOO�µ�RU�LQ�WKH�XWWHUDQFH��·+HU�KDLU�LV�UHG�µ��ZLWK�DQ�DFFHQW�

SODFHG�RQ�WKH�ZKROH�VHQWHQFH��

)URP�WKH�UHVXOWV�RI�SDUW�&��3UHIHUHQFHV��RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�VXEMHFWV�SUHIHUUHG�

XWWHUDQFHV�ZLWK�¶FRUUHFW•�YRFDO�PDUNHUV�WR�XWWHUDQFHV�ZLWKRXW�PDUNHUV���

6XEMHFWV�FOHDUO\�KDG�D�VWURQJ�SUHIHUHQFH�IRU�WKH�SUHVHQFH�RI�YLVXDO�PDUNHUV��H[FHSW�IRU�WKH�YRFDO�

PDUNHU��VPDOO!��ZKLFK�WKH�VXEMHFWV�IRXQG�GLIILFXOW�WR�SHUFHLYH��DQG��VRPHZKDW�VXUSULVLQJO\��IRU�WKH�

YRFDO�PDUNHU��WKLQNLQJ!���

2QH�WKLQJ�WKDW�V\VWHPDWLFDOO\�YDULHG�LQ�WKH�H[SHULPHQW�ZDV�WKH�SUHVHQFH�RU�DEVHQFH�RI�3HUOLQ�QRLVH��

KDOI�WKH�VXEMHFWV�FRQGXFWHG�SDUW�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV��DQG�SDUW�%��,QWHUSUHWDWLRQ�RI�*D]H�

0DUNHUV��RI�WKH�H[SHULPHQW�ZLWK�3HUOLQ�QRLVH��WKH�RWKHU�KDOI�FRQGXFWHG�WKHVH�SDUWV�ZLWKRXW�3HUOLQ�

QRLVH��)URP�SDUW�$�RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�3HUOLQ�QRLVH�LQIOXHQFHG�WKH�SHUFHSWLRQ�

RI�*D]H�0DUNHUV��0RUH�VXEMHFWV�PLVVHG�WKH�GLIIHUHQFH�V��EHWZHHQ�WKH�DQLPDWLRQV��DQG�PRUH�VXEMHFWV�

PDGH�LQFRUUHFW�GHVFULSWLRQV�RI�WKH�GLIIHUHQFHV��L�H��WKH\�SHUFHLYHG�GLIIHUHQFHV�WKDW�ZHUH�QRW�

WKHUH���)URP�SDUW�%�RI�WKH�H[SHULPHQW�FRXOG�EH�GHULYHG�WKDW�3HUOLQ�QRLVH�LQIOXHQFHG�WKH�

LQWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��0RUH�VXEMHFWV�LQWHUSUHWDWHG�WKH�UHOHYDQW�DQLPDWLRQV�FRUUHFWO\�

�FRUUHFWO\�IROORZLQJ�3RJJL�HW�DO���LQ�WKH�FRQGLWLRQV�ZLWKRXW�3HUOLQ�QRLVH��3HUOLQ�QRLVH�PD\�PDNH�WKH�

*D]H�0DUNHUV�OHVV�YLVLEOH��EXW�WKH�DQLPDWLRQV�GR�ORRN�PRUH�¶QDWXUDO•�ZLWK�3HUOLQ�QRLVH��$QG�RQH�RI�

WKH�JRDOV�RI�3RJJL�HW�DO��LV�WR�FUHDWH�DQ�(&$�WKDW�LV�DEOH�WR�VHQW�¶QDWXUDO•�PHVVDJHV�WR�XVHUV��,W�

VLPSO\�PD\�EH�WKDW�WKH�*D]H�0DUNHUV��ZLWFK�DUH�QRW�EDVHG�RQ�UHVHDUFK��DUH�QRW�FRQYLQFLQJ�RU�FOHDU�

HQRXJK��

7KH�VHW�RI�*D]H�0DUNHUV�SURSRVHG�E\�3RJJL�HW�DO��ODFNHG�RI�LQVWUXFWLRQV�RQ�KRZ�WR�DSSO\�WKH�YRFDO�

PDUNHUV��’XULQJ�WKH�SUHSDUDWLRQ�RI�WKH�H[SHULPHQW�RQH�RI�WKH�WDVNV�ZDV�WR�DFKLHYH�D�¶QDWXUDO•�

DSSOLFDWLRQ�RI�YRFDO�PDUNHUV�IRU�SDUW�%�DQG�SDUW�&��7KLV�ZDV�GRQH�E\�DSSO\LQJ�D�YRFDO�PDUNHU�WR�D�

FHUWDLQ�XWWHUDQFH�DQG�MXGJLQJ�E\�LQVWLQFW�KRZ�¶QDWXUDO•�WKH�DQLPDWLRQ�LV��,W�ZRXOG�EH�EHWWHU�ZKHQ�

WKHUH�ZDV�DQ�LQVWUXFWLRQ�VHW�EDVHG�XSRQ�UHVHDUFK�LQWR�KXPDQ�EHKDYLRXU��

���� )XWXUH�5HVHDUFK�

$OO�VWHSV�RQ�WKH�SDWK�WR�WKH�H[SHULPHQW�DUH�JLYHQ�VHULRXV�FRQVLGHUDWLRQ��7KH�GLIILFXOWLHV�DQG�PLQRU�

IODZV�WKDW�FDPH�IRUZDUG�ZLOO�EH�GLVFXVVHG�LQ�WKLV�VHFWLRQ��

)RU�SDUW�$��3HUFHSWLRQ�RI�*D]H�0DUNHUV��WKH�VXEMHFWV�KDG�WR�DQVZHU�RSHQ�TXHVWLRQV��$OWKRXJK��LW�ZDV�

GLIILFXOW�WR�GHILQH�WKH�ZD\�WKH�DQVZHUV�WR�WKH�RSHQ�TXHVWLRQV�ZHUH�WR�EH�ZHLJKW�IRU�VFRULQJ��,W�FRXOG�

QRW�EH�PXOWLSOH�FKRLFH�TXHVWLRQV��7KLV�ZDV�WR�EH�DEOH�WR�H[FOXGH�WKH�SRVVLELOLW\�IRU�WKH�VXEMHFWV�WR�

JDPEOH�ZKHQ�WKH\�ZHUH�QRW�VXUH�RI�WKH�GLIIHUHQFHV�WKH\�SHUFHLYHG���

7R�EH�DEOH�WR�EH�VXUH�ZKDW�WKH�LQIOXHQFH�3HUOLQ�QRLVH�ZDV�LQ�SDUW�$��WKH�FHLOLQJ�HIIHFW�WKDW�DURVH�

VKRXOG�EH�OHYHOOHG�RXW��7KLV�PLJKW�EH�GRQH�E\�ILQGLQJ�D�EHWWHU�ZD\�WR�ZHLJKW�WKH�DQVZHUV�IRU�

VFRULQJ��

,Q�SDUW�%��,QWHUSUHWDWLRQ�RI�*D]H�0DUNHUV��WKH�VXEMHFWV�KDG�WR�ILQLVK�WKH�XWWHUDQFHV�*UHWD�GLG�XVLQJ�

RQH�RI�WKH�WZR�SUHVHQWHG�RSWLRQV��7KH�H[SHFWDWLRQ�IRU�WKH�¶LUUHOHYDQW•�FDVHV�LQ�SDUW�%�ZDV�WKDW�WKH�
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