
,PSDFW�GDPDJH�RI�SODWH�JODVV�E\�DEUDVLYH�WULFNOLQJ�ZLWK�

YDULRXV�SDULFOHV�LQ�GLIIHUHQW�H[SHULPHQWDO�FRQGLWLRQV�

1��3URWRSRSHVFX��=��3ODLDVX�
1DWLRQDO�*ODVV�,QVWLWXWH���%XFKDUHVW��5RPDQLD�

'��5DGX�
�3ROLWHKQLFD��8QLYHUVLW\���%XFKDUHVW��5RPDQLD�

6��3ROL]X�
8QLYHUVLWp�3RO\WHFKQLTXH���0RQWUpDO��&DQDGD�
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:LWK�DQ�LPSURYHG�LQVWDOODWLRQ�IRU�LPSDFW�GDPDJH�UHVLVWDQFH�WHVWLQJ�E\�DEUDVLYH�SDUWLFOHV� WULFNOLQJ��WKH�
IORDW�JODVV�IURP�D�UHFHQW�PRGHUQL]HG�5RPDQLDQ�IDFWRU\�ZDV�WHVWHG�XVLQJ�YDULRXV�DEUDVLYHV��VLOLFRQ�FDUELGH��

QDWXUDO�TXDUW]�VDQG��DQG�VWHHO�EDOOV��IURP�WKH�VDPH�JUDQXORPHWULF�UDQJH�������±������PP����

7KH� LPSURYHPHQWV� EURXJKW� PRUH� H[SHULPHQWDO� IDFLOLWLHV� IRUWK�� HVSHFLDOO\� FRQFHUQLQJ� WKH� IXQFWLRQDO�

VWDELOLW\��WKH�XQLIRUPLW\�RI�SDUWLFOH�GLVWULEXWLRQ��DQG�WKH�LGHQWLW\�RI�LPSDFW�YHORFLW\�RI�XVHG�DEUDGLQJ�JUDLQV��

6RPH�RI� WKH� IHDWXUHV� UHJDUGLQJ� WKH�SKHQRPHQRORJLFDO� DQG� VWUXFWXUDO� DVSHFWV�ZHUH� LQYHVWLJDWHG� LQ� WKH�

SUHVHQFH�RI�D�V\QHUJLF�DFWLRQ�RI�WKH�JUDYLWDWLRQDO�DQG�URWDWLRQDO�FRPSRQHQWV�RI�LPSDFW���

�

,���,1752'8&7,21�

(VSHFLDOO\� IRU� WKH� IORDW� JODVV� XVHG� LQ� DXWRPRWLYH� DQG� DUFKLWHFWXUDO� SXUSRVHV�� LW� LV� RI� D�
JUHDW� LQWHUHVW� WR� NQRZ� KRZ� WKH� ZLQGRZV� UHVLVW� WR� LPSDFW� GDPDJH� ZLWK� GLIIHUHQW� DEUDVLYH�
SDUWLFOHV��

$V� D� SDUWLFXODU� W\SH� RI� VROLG� LPSLQJHPHQW� �� �L�H�� FRQWLQXRXV� VXFFHVVLRQ� RI� LPSDFWV�� WKH�
WULFNOLQJ��IUHH�IDOOLQJ�RI�DEUDGLQJ�SDUWLFOHV��RIIHUV�WKH�SRVVLELOLW\�RI�WHVWLQJ�WKH�JODVV�VXUIDFH�LQ�
WKH�FRQGLWLRQV�VLPLODU�WR�WKH�QDWXUDO�RQHV��H�J��WKH�VWDQGDUGL]HG�LQFLGHQFH�DQJOH���LV�����DV�LQ�
WKH�FDVH�RI�PRVW�URDG�YHKLFOHV����

,Q�WKH�OLWHUDWXUH�LW�LV�DIILUPHG�WKDW�WKH�EULWWOH�HURVLYH�EHKDYLRU�LV�FKDUDFWHUL]HG�E\�D�PD[LPXP�
YROXPH��UHPRYDO�RI�VXUIDFH�PDWHULDO�RFFXUV�IRU�D�QHDU�QRUPDO�LQFLGHQFH��2XU�VXSSOHPHQWDU\�
LQYHVWLJDWLRQ� ZDV� GHGLFDWHG� WR� GHVFULEH� WKH� LQIOXHQFH� RI� GLIIHUHQW� URWDWLRQ� VSHHGV� RQ� WKH�
HURVLRQ�HIILFLHQF\��H[SUHVVHG�LQ�WHUPV�RI�GLIIXVH�RSWLFDO�WUDQVPLVVLRQ��IRU�D�YDULDEOH�LQFOLQHG�
VSHFLPHQ�WXUQWDEOH�RI�QHZ�PRGHUQL]HG�LQVWDOODWLRQ��VWLOO�VLPLODU�WR�WKDW�UHFRPPHQGHG�LQ�',1�
��������

,,���(;3(5,0(17$/�

,,�����7KH�SULQFLSDO�QHZ�IHDWXUHV�RI�WKH�XSJUDGHG�LQVWDOODWLRQ�

$�� 7ZR� VSHFLPHQV� ZLWK� SUHIHUUHG� GLPHQVLRQV� IRU�PHFKDQLFDO� WULDO� DQG� RSWLFDO� WHVWLQJ�
ZDV� SODFHG� V\PPHWULFDOO\� RQ� WKH� WXUQWDEOH� �)LJ�� �D��� WKH� SRVLWLRQLQJ� EHLQJ� LPSRVHG� E\� WKH�
GLVSRVDEOH� VSDFH� WRR� ����� EHFDXVH� LQ� WKH� FHQWHU� RI� WKH� GLVN� ZDV� GLVSRVHG� D� KROH� IRU� LWV�
IDVWHQLQJ� RQ� WKH� URWDWLQJ� D[OH� RI� XVHG� HOHFWULF�PRWRU�� ,Q� RUGHU� WR�PLQLPL]H� WKH� VKDGRZHG�
]RQHV� LQ�WKH�YLFLQLW\�RI� WKH�IDVWHQLQJ�3OH[LJODV�SLHFHV�RI� WKH�VSHFLPHQV�DQG�WKHLU�GLVSHUVLYH�
DFWLRQV� RQ� WKH� ´UHIOHFWHGµ� EHDP� RI� SDUWLFOHV� DIWHU� LPSDFW� �HVSHFLDOO\� IRU� JUHDWHU� LQFLGHQFH�
DQJOHV�²�VHH�)LJ���E���D�QHZ�FRQVWUXFWLYH�GHVLJQ�ZDV�DGRSWHG��)LJ���F���
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)LJ������D���VSHFLPHQV�SODFHPHQW�RQ�WKH�WXUQWDEOH������E���ROG�ODWHUDO�IDVWHQLQJ�YDULDQW���F���

QHZ�ODWHUDO�IDVWHQLQJ�YDULDQW��

%�� ,Q� WKH� ROG� YDULDQW� RI� SDUWLFOH� EHDP� FRQILJXUDWLRQ� �VLPLODU� WR� WKDW� RI�',1�������� LQ�
RUGHU� WR� DVVXUH� D� XQLIRUP�GHQVLW\� RI�SDUWLFOHV� RQ� WKH� WXUQWDEOH� D� JURXS�RI� WZR� VLHYHV�ZDV�
SODFHG� DW� D� GLVWDQFH� RI� ���� PP�� 6RPH� GLVDGYDQWDJHV� RI� WKLV� SODFHPHQW� ZDV� GLVFXVVHG�
HOVHZKHUH� �����$Q� DGGLWLRQDO� RQH� LV� WKH� IDFW� WKDW�� HVSHFLDOO\� IRU�PRUH� LQFOLQHG� SRVLWLRQV�� DQ�
LPSRUWDQW� TXDQWLW\� RI� SDUWLFOHV� LV� ORVW� SDVVLQJ� E\� WKH� ODWHUDO� VLGHV� RI� WKH� PLQRU� D[LV� RI�
DSSDUHQW�HOOLSVLV��LQ�)LJ�����WKH�PLQRU�VHPL�D[LV�LV�QRWHG�ZLWK�E��WKH�PDMRU�D[LV��D� �'�EHLQJ�
����PP��ZKHQ�WKH�WXUQWDEOH�LV�YLHZHG�DORQJ�WKH�FROXPQ�D[LV��GHSHQGHQFH�RQ�WKH�FRVLQH�RI�

LQFLGHQFH�DQJOH��β���1RWH��EHFDXVH�6HOOLSVLV� �πDE� �π5E��DQG��6FLUFOH� �π5��� WKHLU�UDWLR�HTXDOV�
���⋅�E��5����� ����⋅�E�'��L�H��WKH��E�YDOXH�H[SUHVVHG�LQ�PP��
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)LJ�����$SSDUHQW�HOOLSVLV�VKDSH�RI�WKH�WXUQWDEOH�YLHZHG�LQ�WKH�FROXPQ�D[LV�GLUHFWLRQ�

7KH� ORVW� PDVV� �YROXPH�� RI� SDUWLFOHV� PDGH� LPSRVVLEOH� WR�PDLQWDLQ� D� FRQVWDQW� VXUIDFH�
GHQVLW\� RI� IDOOLQJ� SDUWLFOH� RQ� WKH� VSHFLPHQ� DUHD� DQG� WKHQ� D� UHDOLVWLF� FRPSDULVRQ� RI� WKH�
LQIOXHQFH�RI�URWDWLRQ�VSHHG�DW�GLIIHUHQW�LQFLGHQFH�DQJOHV�RQ�WKH�LPSDFW�GDPDJH��

,Q� RUGHU� WR� OLPLW� WKH� IDOOLQJ� EHDP� RI� DEUDGLQJ� SDUWLFOHV� WR� D� WUDQVYHUVDO� VHFWLRQ� RI�
LGHQWLFDO� VKDSH� DQG� DUHD� ZLWK� WKH� DSSDUHQW� HOOLSVLV�� WR� REWDLQ� D� JRRG� XQLIRUPLW\� LQ� WKH�
GLVWULEXWLRQ�RI�SDUWLFOHV��DQG�WR�DVVXUH�D�OLWWOH�GLVSHUVLRQ�RI�WKH�VSHHGV�RI�LPSDFW�WZR�FKDQJHV�
ZHUH�PDGH���

�

F�E�D�

β� �����
�E� ������PP�

β� �����
�E� ������PP�

β� �����
�E� ������PP�

β� �����
�E� ������PP�

�

β� �����
�E� ������PP�

β� �����
�E� ������PP�

D�E�



��� 7KH�GLVSHUVLQJ�VLHYHV�ZHUH�SODFHG�DW�D�OLWWOH�GLVWDQFH�����PP��RQH�IURP�WKH�RWKHU��DQG�
D� VXSSOHPHQWDU\� RQH�ZDV� VLWXDWHG� EHQHDWK� DW� WKH� VDPH� GLVWDQFH�� 7KHLU�PHVKHV�ZHUH�
UDQGRPO\� RULHQWHG� IRU� D� EHWWHU� GLVSHUVLQJ� DFWLRQ�� 7KLV� UHFLSURFDO� SODFHPHQW� KDG� DV�
VXEVLGLDU\�DGYDQWDJH�WKH�SRVVLELOLW\�WR�HOLPLQDWH�WKH�ORZHU�FROXPQ�VHJPHQW�LQ�WKH�FDVH�
ZKHQ�E\�YHUWLFDO�FROXPQ�PRYHPHQWV�PXVW�ILQG�WKH�FUDFN�RQVHW��

��� )RU�HDFK�DQJOH�RI�LQWHUHVW�DQG�ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WZR�FRQVHFXWLYH�DSSDUHQW�
HOOLSVLV�DUHDV�LPSOLHG�LQ�WKH�VXFFHVVLYH�WULDOV�RI�VXUIDFH�DEUDVLRQ�UHVLVWDQFH�ZDV�JUHDWHU�
DV�������DW�D� OLWWOH�GLVWDQFH�EHQHDWK�WKH� ODVW�VLHYH�ZDV�SODFHG�D�FLUFXODU� VFUHHQ�ZLWK�D�
KROH�RI�LGHQWLFDO�VKDSH�DQG�WKH�VDPH�RULHQWDWLRQ�DV�WKH�DSSDUHQW�HOOLSVLV��)LJ���VHUYHV�DV�
DQ�LOOXVWUDWLYH�JXLGDQFH���,Q�RUGHU�WR�DYRLG�WKH�SDUWLFOH�DFFXPXODWLRQ�LQ�WKH�VSDFH�IURP�
WKH�FLUFXODU� OLPLW�RI� WKH�VFUHHQ�� LW�ZDV�GLYLGHG� LQ�WZR�LGHQWLFDO�SDUWV�E\�FXWWLQJ� LQ�WKH�
GLUHFWLRQ�RI�WKH�PDMRU�D[LV�RI�HOOLSVLV�DQG�VOLJKWO\� LQFOLQHG�IURP�WR�PLQRU�D[LV� WR�WKLV�
V\PPHWU\�D[LV��

&��)RU�D�EHWWHU�VWDELOLW\�RI�WKH�WXUQWDEOH�URWDWLRQ�VSHHG�DQG�WR�DYRLG�WKH�SDUDVLWH�VLJQDOV�DW�WKH�
FRXQWHU�LQSXW��WKH�IROORZLQJ�LPSURYHPHQWV�ZHUH�PDGH��

66666666        D�PRUH� VWDELOL]HG� SRZHU� VXSSOLHU� IRU� WKH� HOHFWULF� PRWRU�� LQFOXGLQJ� WKH� SRVVLELOLW\� RI�
FRQWLQXRXV�YDULDWLRQV�RI�WHQVLRQ��

66666666        DQ� LQGHSHQGHQW� YROWDJH� VWDELOL]HU� IRU� WKH� SXOVH� VKDSHU� FRQQHFWHG� DW� WKH� LQSXW�RI� WKH�
GLJLWDO� LPSXOVH� FRXQWHU� ZKLFK� KDV� WKH� IDFLOLW\� WR� PHDVXUH� DQG� GLUHFWO\� GLVSOD\� WKH�
URWDWLRQ�IUHTXHQF\��URW�PLQ�RU�URW�V��RI�WXUQWDEOH��

�

,,�����([SHULPHQWDO�FRQGLWLRQV�

7KLV�QHZ�VHULHV�RI�H[SHULPHQWV�DUH�PDGH�LQ�WKH�VLPLODU�FRQGLWLRQ�DV�GHVFULEHG�LQ�UHI�������,W�
RQO\�PXVW�EH�UHPLQGHG�WKH�DEUDGLQJ�SDUWLFOH�JUDQXORPHWU\���
��D�PL[WXUH�������J�������������PP�������J�������������PP��RI�QDWXUDO�TXDUW]�VDQG�ZLWK�
SDUWLDOO\�URXQGHG�HQGV��

��VLOLFD�FDUELGH���������������PP��
��KDUGHQHG�VWHHO�EDOOV�IRU�DEUDVLYH�FOHDQLQJ���������������PP��PDLQ�IUDFWLRQ�DW�����PP��
�

,,�����([SHULPHQWDO�UHVXOWV�

$W� WKLV� WLPH�� D� JUHDW� QXPEHU� RI� PHDVXUHPHQWV� DQG� H[SHULPHQWDO� FRUUHODWLRQV� DUH� LQ�
HYDOXDWLRQ�EXW�VRPH�UHPDUNV�HYHQ�QRZ�DUH�GLVSRVDEOH��
�� DV�DOUHDG\�HOVHZKHUH�PHQWLRQHG������WKH�IULFWLRQDO�HIIHFWV�RI�WKH�JUDYLWDWLRQDO�DQG�URWDWLRQDO�
FRPSRQHQWV�RI�WKH�LPSDFW�LQWHUDFWLRQ�EHWZHHQ�WKH�DEUDGLQJ�SDUWLFOHV�DQG�WKH�JODVV�VXUIDFH�
FUHDWH�D�FXPXODWLYH��VXSHUSRVLWLRQ��DQG�V\QHUJLF�FRQWULEXWLRQV�WR�WKH�RYHUDOO�GDPDJH��

�� WKH� FRQWULEXWLRQ� RI� JUDYLWDWLRQ� LV� FRQVWDQW� LQ� YDOXH� DQG� RULHQWDWLRQ� EXW� WKH� DGGLWLRQDO�
LQIOXHQFHV�RI�WKH�UDGLDO�YDULDWLRQV�LQ�WDQJHQWLDO�VSHHG�RU��DQ\PRUH��LQ�DQJXODU�VSHHG�RI�WKH�
VSHFLPHQ� WXUQWDEOH� DPSOLILHV� LWV� DFWLRQ� DQG� FUHDWHV� QHZ� VWUXFWXUDO� SKHQRPHQD� RQ� WKH�
VSHFLPHQ�VXUIDFH��)LJ������



�

�� EHFDXVH� RI� WKH� YHFWRULDO� FRPSRVLWLRQ� EHWZHHQ� WZR� FRQVWDQW� LQ� YDOXH� DQG� RULHQWDWLRQ�
JUDYLWDWLRQDO� FRPSRQHQWV� RI� LPSDFW� ZLWK� YDULDEOH� LQ� RULHQWDWLRQ� RQHV�� WKH� HIIHFWV� DUH�
SRVLWLRQ�GHSHQGHQW��)LJ������
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�� D� VRPHKRZ� XQH[SHFWHG� FRPSRUWPHQW� KDG� WKH� PHWDOOLF� VSKHUHV�� JLYLQJ� QRQ�XQLIRUP�
LPSULQWV�WKDW�VHHPV�WR�EH�WKH�UHVXOW�RI�D�WHPSRUDU\�LQWHUDFWLRQ�EHWZHHQ�WKH�JODVV�VXUIDFH�
DQG�WKH�WXUQLQJ�RU�DQG�IODWWHQLQJ�EDOOV��ERWK�LQ�IDVW�YLEUDWLRQ���SDUDOOHO�JURRYHV��SHUKDSV�
ZLWK�GLIIHUHQW�IUHTXHQFLHV��)LJ������

�� LQ� WKH� VDPH� ILJXUH� LW� FRXOG�EH�REVHUYHG� WKDW� WKH� WKHUPDO�SKHQRPHQD�DUH�SUHVHQW� DW� WKH�
JODVV� VXUIDFH� DW� JUHDWHU� URWDWLRQ� VSHHGV� �JODVV� DQG�RU� JUDLQ� GHEULV� IUHH� FRROHG� LQ� OLWWOH�
VSKHUHV��HVSHFLDOO\�LQ�WKH�FDVH�RI�PHWDOOLF�VSKHUHV��
�

)LJ�����,PSULQWV�DW�QHDU��OHIW��DQG�UHPRWH��ULJKW��VLGHV�IURP�WKH�URWDWLRQ�D[LV��IRU�
TXDUW]�VDQG�WULFNOLQJ�DW����URW�V�LQ�VWDQGDUG�SRVLWLRQ������LPSDFW�DQJOH��

&ROOLQHDU� RULHQWDWLRQ� LQ� WKH� VDPH� GLUHFWLRQ� RI�

LQ�SODQH� WDQJHQWLDO�JUDYLWDWLRQDO�DQG� URWDWLRQDO�
LPSXOVH� FRPSRQHQWV� DW� WKH� SRLQW� RI� LPSDFW�

�OLWWOH�UHODWLYH�VSHHG��

�

,GHP�� EXW� IRU� FRQWUDU\� RULHQWHG� FRPSRQHQWV�

�JUHDW�UHODWLYH�VSHHG��

)LJ�����'HSHQGHQFLHV�RI�WKH�LPSDFW�GDPDJHV�RQ�WKH�UHFLSURFDO�RULHQWDWLRQ�RI�

LPSXOVH�FRPSRQHQWV�LQ�WKH�LPSDFW�SRLQW�IRU�PHWDOOLF�EDOOV�DW�����LQFLGHQFH�DQJOH�

DQG����URW�V��



�

,,,�� &21&/86,216�

*ODVV�VXUIDFH�LPSLQJHPHQW�E\�DEUDGLQJ�SDUWLFOHV�WULFNOLQJ�LQ�WKH�SUHVHQFH�RI�D�URWDWLRQ�
PRYHPHQW� RIIHUV� D� VXSSOHPHQWDU\� SRVVLELOLW\� WR� WHVWLQJ� LWV� DEUDVLRQ� UHVLVWDQFH�� HVSHFLDOO\�
EHFDXVH�WKH�OLJKW�GLIIXVH�WUDQVPLVVLRQ�LV�PRUH�IDYRUDEOH�IRU�PHDVXUHPHQWV�� L�H��JUHDWHU�WKDQ�
WKH�XVXDO�ORZHU�VHQVLWLYLW\�OLPLW�RI�SKRWRPHWULF�GHYLFHV��

7KH�V\QHUJLF�DFWLRQV�VHHPV�WR�EH�IDU�RI�D�FRPSOHWH�SKHQRPHQRORJLFDO�H[SODQDWLRQ��

�

�

�� ���� � �� � 6WDQGDUG� 7HUPLQRORJ\� 5HODWLQJ� WR�:HDU� DQG� (URVLRQ�� $670�'HVLJQDWLRQ� *� ��� ²� �����
7ULERORJ\�/DERUDWRU\�²�8QLYHUVLW\�RI�)ORULGD��

�� ���� �� � ',1� ��� ���� ²� ���� 3U�IXQJ� YRQ� *ODV� XQG� .XQVWVWRII� �� 9HUVFKOHLVVSU�IXQJ� ²�
6DQGULHVHO�²�9HUIDKUHQ��

�
� 3URWRSRSHVFX� 1��� 3ODLDVX� =��� 5DGX� '��� 6DQG� 7ULFNOLQJ� $EUDVLRQ� 7HVWLQJ� 2I� )ORDW� *ODVV�� 6RPH�
0HWKRGRORJLFDO�$QG�([SHULPHQWDO�&RQVLGHUDWLRQV��7KH��WK� ,QWHUQDWLRQDO�*ODVV�3URFHVVLQJ�'D\V�²�
������7DPSHUH�²�)LQODQG��-XQH�������

�
� 3URWRSRSHVFX� 1��� 5DGX� '��� $EUDVLRQ� 7HVWLQJ� 2I� 5RPDQLDQ� )ORDW� *ODVV� %\� 6DQG� $QG� 2WKHU�
$EUDGLQJ�0DWHULDOV�7ULFNOLQJ��([SHULPHQWDO�$QG�0HWKRGRORJLFDO�5HPDUNV��7KH�;,;WK�,QWHUQDWLRQDO�
&RQJUHVV�RQ�*ODVV�²�(GLQEXUJK��-XO\�������

�� 3URWRSRSHVFX� 1��� 2OWHDQ� &��� 5DGX� '���'HWHUPLQDWLRQ� 2I� *ODVV� $EUDVLRQ� 5HVLVWDQFH� %\�

$EUDGLQJ� 0DWHULDOV� 7ULFNOLQJ�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &KHPLVWU\� DQG� &KHPLFDO�
(QJLQHHULQJ� �,&&K&K(�� ²� 3ROLWHKQLFD� 8QLYHUVLW\� %XFKDUHVW� �� )DFXOW\� RI� ,QGXVWULDO�
&KHPLVWU\��%XFKDUHVW��6HSWHPEHU�������

)LJ�����9DULDWLRQV�LQ�VKDSH�DQG�H[WHQVLRQ�RI�WKH�VXFFHVVLYH�LPSULQW�

JURRYHV�DQG�WKH�SUHVHQFH�RI�³DUFKLSHODJRV´�RI�FRROHG��GHEULV�

IUDJPHQWV�LQ�WKHP�
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