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�
1R�SDUW�RI� WKLV�ZRUN�FRYHUHG�E\�FRS\ULJKW�PD\�EH�UHSURGXFHG�RU�FRSLHG� LQ�DQ\�IRUP�RU�E\�
DQ\� PHDQV� �JUDSKLF�� HOHFWURQLF� RU� PHFKDQLFDO�� LQFOXGLQJ� SKRWRFRS\LQJ�� UHFRUGLQJ�� WDSLQJ��
LQIRUPDWLRQ�UHWULHYDO�V\VWHPV��RU�RWKHUZLVH��ZLWKRXW�WKH�ZULWWHQ�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��
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&RQWHQWV�

�
6XPPDU\��������������������������������������������������������������������������������������������������������������������������������

��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������������
��� %DFNJURXQG����������������������������������������������������������������������������������������������������������������������������
��� 2EMHFWLYHV ������������������������������������������������������������������������������������������������������������������������������
��� 0HWKRGV ���������������������������������������������������������������������������������������������������������������������������������
��� 5HVXOWV������������������������������������������������������������������������������������������������������������������������������������

���� 2YHUYLHZ�RI�JHQHUDO�PHWKRGRORJ\�������������������������������������������������������������������������������
���� 2YHUYLHZ�RI�H[LVWLQJ�VRLO�JXLGHOLQH�YDOXHV �����������������������������������������������������������������
���� 1DWLRQDO�JXLGHOLQHV������������������������������������������������������������������������������������������������������
���� 5HJLRQDO�ZRUN �������������������������������������������������������������������������������������������������������������
���� &RPSDULVRQ�RI�PHWKRGRORJLHV ������������������������������������������������������������������������������������
���� &RPSDULVRQ�RI�FRQWDPLQDQW�VSHFLILF�LQIRUPDWLRQ�������������������������������������������������������
���� &RPSDULVRQ�RI�PHWKRGRORJLHV�WR�SURYLGH�SURWHFWLRQ�IRU�HFRORJLFDO�UHFHSWRUV �����������

��� 'HULYDWLRQ�RI�*XLGHOLQH�9DOXHV�8VLQJ�1(675*�0HWKRGRORJ\ ������������������������������������������
��� &RQFOXVLRQV���������������������������������������������������������������������������������������������������������������������������
��� 5HFRPPHQGDWLRQV�����������������������������������������������������������������������������������������������������������������
��� $FNQRZOHGJHPHQWV���������������������������������������������������������������������������������������������������������������
���� 5HIHUHQFHV�����������������������������������������������������������������������������������������������������������������������������

$SSHQGL[��� $XFNODQG�&LW\�&RXQFLO�VRLO�FULWHULD ���������������������������������������������������������������
$SSHQGL[��� 6XJJHVWHG� JXLGHOLQHV� IRU� UHVLGHQWLDO� VRLO� VXEGLYLVLRQ� LQ� WKH� :DLNDWR�

5HJLRQ� �����������������������������������������������������������������������������������������������������������������������
$SSHQGL[��� (UURU�FKHFN�RQ�HTXDWLRQ�SURGXFLQJ�WDUJHW�SURGXFH�FRQFHQWUDWLRQ ����������������
$SSHQGL[��� 'HWHUPLQDWLRQ�RI�DPRXQW�RI�SURGXFH�FRQVXPHG�DQG�SURGXFH�GU\�ZHLJKW�����
$SSHQGL[��� 6RLO�JXLGHOLQH�YDOXHV�IRU�LQGLYLGXDO�SDWKZD\V�RI�H[SRVXUH ���������������������������
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��

6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
6RLO� JXLGHOLQH� YDOXHV� FXUUHQWO\� GHYHORSHG� IRU� XVH� LQ� 1HZ� =HDODQG�� DQG� WKH� EDVHV� RI� WKHLU�
GHULYDWLRQ��ZHUH� UHYLHZHG�E\�/DQGFDUH�5HVHDUFK� IRU�(QYLURQPHQW�&DQWHUEXU\�RQ�EHKDOI� RI�
WKH�5HJLRQDO�:DVWH�2IILFHUV�)RUXP��RYHU�-XO\�2FWREHU�������
�
2EMHFWLYHV�
•� 7R�RXWOLQH�DOO�SXEOLFO\�DYDLODEOH�VRLO�JXLGHOLQH�YDOXHV��DQG�WKHLU�EDVLV�RI�GHULYDWLRQ��

GHYHORSHG�WR�DVVLVW��RU�DSSOLFDEOH�WR��WKH�PDQDJHPHQW�RI�FRQWDPLQDWHG�ODQG�LQ�1HZ�
=HDODQG��

•� 7R�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�VHOHFWHG�FRQWDPLQDQWV�XVLQJ�WKH�PHWKRGRORJ\�
SURSRVHG�E\�WKH�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUG�7HFKQLFDO�5HYLHZ�*URXS��1(675*��
0I(��������

�
5HVXOWV�DQG�&RQFOXVLRQV�
•� 7ZHQW\�WZR� GRFXPHQWV� WKDW� UHFRPPHQG� RU� GHYHORS� VRLO� JXLGHOLQH� YDOXHV� IRU� WKH�

PDQDJHPHQW�RI�FRQWDPLQDWHG�ODQG�DW�HLWKHU�D�QDWLRQDO�RU�UHJLRQDO�OHYHO�ZHUH�UHYLHZHG���
•� 7KH�PDMRULW\� RI� WKHVH� IRFXV� RQ� SURWHFWLRQ� RI� KXPDQ� KHDOWK� DQG� XVH� D� YDULDWLRQ� RI� WKH�

7LPEHU�7UHDWPHQW�*XLGHOLQHV�PHWKRGRORJ\�WR�GHULYH�JXLGHOLQH�YDOXHV��
•� :LWK�WKH�H[FHSWLRQ�RI�FDGPLXP�DQG�PHUFXU\��VRLO�JXLGHOLQH�YDOXHV�KDYH�EHHQ�GHULYHG�IRU�

DOO�FRQWDPLQDQWV�FRQVLGHUHG�DV�SULRULW\���E\�1(675*��EXW�WKH�GLIIHUHQW�GRFXPHQWV�RIWHQ�
FRQWDLQ�GLIIHUHQW�YDOXHV�IRU�D�JLYHQ�FRQWDPLQDQW�DQG�ODQG�XVH�DV�D�UHVXOW�RI�GLIIHUHQFHV�LQ�
PHWKRGRORJ\��,Q�DGGLWLRQ��GLIIHUHQW�SDUDPHWHUV�IRU�VSHFLILF�FRQWDPLQDQWV�KDYH�EHHQ�XVHG�
LQ�WKH�YDULRXV�GRFXPHQWV��

•� 7KLV� LQIOXHQFHV� WKH� ILQDO� VRLO� JXLGHOLQH� YDOXH� DQG� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� JDLQLQJ�
FRQVHQVXV�RQ�DOO�SDUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�QDWLRQDO�JXLGHOLQH�YDOXHV���

•� 9DULDWLRQV�ODUJHO\�LQFOXGH�WKH�XVH�RI�GLIIHUHQW�SDUDPHWHU�YDOXHV��SULPDULO\�IRU�WKH�GHUPDO�
H[SRVXUH�DQG�SURGXFH�FRQVXPSWLRQ�SDWKZD\V��DQG�GLIIHUHQFHV� LQ� WKH�PHWKRGRORJ\�XVHG�
WR�HVWLPDWH�SODQW�XSWDNH�RI�FRQWDPLQDQWV��

•� 6RLO� JXLGHOLQH� YDOXHV� IRU� WKUHH� FRPPRQO\� RFFXUULQJ� FRQWDPLQDQWV� IRU� ZKLFK�PDUNHGO\�
GLIIHUHQW� JXLGHOLQH� YDOXHV� KDYH� EHHQ� SUHYLRXVO\� GHULYHG� �DUVHQLF�� FRSSHU� DQG�
EHQ]R�D�S\UHQH��ZHUH�GHULYHG�XVLQJ�WKH�1(675*�PHWKRGRORJ\�DQG�WR[LFRORJLFDO�LQWDNHV�
�WROHUDEOH� GDLO\� LQWDNH�� VORSH� IDFWRU�� XVHG� LQ� H[LVWLQJ� LQGXVWU\�EDVHG� JXLGHOLQHV�� DQG� LQ�
&DYDQDJK�	�3URIILWW���������7KH�UHVXOWV�DUH�VKRZQ�EHORZ���

�
7DEOH��6XPPDU\�RI�VRLO�JXLGHOLQH�YDOXHV�GHULYHG�XVLQJ�WKH�1(675*�PHWKRGRORJ\��
&KHPLFDO� 5XUDO�

UHVLGHQWLDO�
8UEDQ�
UHVLGHQWLDO�

+LJK�GHQVLW\�
UHVLGHQWLDO�

3DUNV�$FWLYH�
UHFUHDWLRQ�

,QGXVWULDO�
�XQSDYHG��

$UVHQLF��&	3�� ��� ��� ���� ��� ����
$UVHQLF��77*�� ��� ��� ���� ���� ����
&RSSHU� !������� !������� !������� !������� !�������
%HQ]R�D�S\UHQH��&	3�� ���� ���� ��� ��� ����
%HQ]R�D�S\UHQH��3+*�� ���� ���� �� ���� ���
�
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•� $�OLPLWHG�QXPEHU�RI�GRFXPHQWV�FRQVLGHU�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV��'RFXPHQWV�
WKDW�GHULYH�VRLO�JXLGHOLQH�YDOXHV�VSHFLILFDOO\�IRU�XVH�LQ�PDQDJHPHQW�RI�FRQWDPLQDWHG�ODQG�
XVH�WKH�VDPH�JHQHUDO�PHWKRGRORJ\��+RZHYHU��WKLV�PHWKRGRORJ\�GLIIHUV�IURP�WKDW�XVHG�LQ�
WKH� %LRVROLGV� *XLGHOLQHV�� ZKLFK� SURYLGHV� VRLO� OLPLWV� IRU� ODQG� WR� ZKLFK� ELRVROLGV� DUH�
DSSOLHG�WKDW�FRXOG�DOVR�EH�DSSOLHG�WR�FRQWDPLQDWHG�ODQG���

�
5HFRPPHQGDWLRQV�
•� 5HGHULYDWLRQ� RI� H[LVWLQJ� VRLO� JXLGHOLQH� YDOXHV� XVLQJ� D� FRPPRQ� PHWKRGRORJ\� DQG�

FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� LV� UHTXLUHG� WR� HQVXUH� FRQVLVWHQF\� LQ� GHULYHG� JXLGHOLQH�
YDOXHV��

•� &RQVHQVXV�LV�UHTXLUHG�RQ�WKH�WR[LFRORJLFDO�LQWDNH��WROHUDEOH�GDLO\�LQWDNH��VORSH�IDFWRU��DQG�
RWKHU� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO� JXLGHOLQH� YDOXHV��
$JUHHPHQW�RQ�WKH�WR[LFRORJLFDO�LQWDNH�YDOXH�VKRXOG�EH�UHDFKHG�ZLWK�RWKHU�DJHQFLHV�ZKR�
XVH�VLPLODU�YDOXHV��HJ��0R+��0$)�DQG�(50$����

•� &RQVHQVXV�RQ� WKH�JHQHUDO�PHWKRGRORJ\�� LQFOXGLQJ�SDUDPHWHU�YDOXHV��XVHG� WR�GHULYH�VRLO�
JXLGHOLQH�YDOXHV�LV�UHTXLUHG��

�
�
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��� ,QWURGXFWLRQ�

�
$� QXPEHU� RI� GRFXPHQWV� FXUUHQWO\� DYDLODEOH� LQ� 1HZ� =HDODQG� UHFRPPHQG� RU� GHYHORS� VRLO�
JXLGHOLQH�YDOXHV�� IRU� WKH�PDQDJHPHQW�RI� FRQWDPLQDWHG� ODQG�DW� HLWKHU� D�QDWLRQDO�RU� UHJLRQDO�
OHYHO�� +RZHYHU�� WKHVH� GRFXPHQWV� PD\� FRQWDLQ� GLIIHUHQW� VRLO� JXLGHOLQH� YDOXHV� IRU� D� JLYHQ�
FRQWDPLQDQW� DQG� ODQG� XVH� DV� D� UHVXOW� RI� GLIIHUHQFHV� LQ� WKH� GHULYDWLRQ� PHWKRGRORJ\��
(QYLURQPHQW� &DQWHUEXU\�� RQ� EHKDOI� RI� WKH�5HJLRQDO�:DVWH�2IILFHUV� )RUXP�� FRPPLVVLRQHG�
/DQGFDUH� 5HVHDUFK� WR� SURYLGH� D� UHYLHZ� RI� VRLO� JXLGHOLQH� YDOXHV� FXUUHQWO\� XVHG� LQ� 1HZ�
=HDODQG��DQG�WKH�EDVHV�RI�WKHLU�GHULYDWLRQ��7KH�ZRUN�ZDV�FDUULHG�RXW�RYHU�-XO\�2FWREHU�������
�

��� %DFNJURXQG�

�
$�VRLO�JXLGHOLQH�YDOXH� LV� WKH�FRQFHQWUDWLRQ�RI�D�FRQWDPLQDQW� LQ�VRLO� WR�ZKLFK�SHRSOH�DQG�RU�
HFRORJLFDO� UHFHSWRUV� �H�J�� ZRUPV�� SODQWV�� WKDW� DUH� OLYLQJ� RQ� D� VLWH� FDQ� EH� H[SRVHG�ZLWK� DQ�
µDFFHSWDEOH¶� OHYHO� RI� ULVN� WR� KHDOWK�� 6RLO� JXLGHOLQH� YDOXHV� DUH� EDVHG� RQ� JHQHULF� H[SRVXUH�
VFHQDULRV��0RUH�VSHFLILFDOO\��IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�
SURWHFWLRQ� RI� KXPDQ� KHDOWK� DUH� GHULYHG� E\� GHILQLQJ� VRPH� FULWLFDO� UHFHSWRU� �H�J�� FKLOG� RI� D�
FHUWDLQ� DJH� DQG� ZHLJKW�� DQG� GHILQLQJ� D� WROHUDEOH� GDLO\� LQWDNH� IRU� WKDW� UHFHSWRU� IRU� WKH�
SDUWLFXODU�FRQWDPLQDQW��7KHQ��XVLQJ�DVVXPSWLRQV�UHJDUGLQJ�H[SRVXUH��H�J��GXUDWLRQ��H[SRVXUH�
SDWKZD\���WKH�VRLO�FRQFHQWUDWLRQV�WKDW�ZRXOG�HTXDO�WKH�WROHUDEOH�GDLO\�LQWDNH�IRU�WKH�DVVXPHG�
H[SRVXUH�DUH�FDOFXODWHG���
�
)RU� HFRORJLFDO� UHFHSWRUV�� VRLO� JXLGHOLQH� YDOXHV� DUH� GHYHORSHG� WR� SURYLGH� D� FHUWDLQ� OHYHO� RI�
SURWHFWLRQ� IRU� WHUUHVWULDO� VSHFLHV� �SODQWV�� VRLO� LQYHUWHEUDWHV� DQG�ZLOGOLIH�� DQG� VRLO�PLFURELDO�
IXQFWLRQV��)RU�XUEDQ� VLWHV�� SURWHFWLRQ�RI� WHUUHVWULDO�ZLOGOLIH� LV� OLNHO\� WR�EH�RI� OHVVHU� FRQFHUQ�
JLYHQ�WKH�JHQHUDOO\�ORFDOLVHG�QDWXUH�RI�FRQWDPLQDWLRQ��6XFK�JXLGHOLQH�YDOXHV�DUH�FRQVLGHUHG�
WR�EH�PRVW�DSSOLFDEOH�WR�ODQG�XVHV�ZKHUH�D�IXQFWLRQLQJ�HFRV\VWHP�LV�GHVLUDEOH��H�J��UHVLGHQWLDO�
ODQG�XVH��SDUNODQG���6RLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�RQ�VLWH�HFRORJLFDO�UHFHSWRUV�DUH�
DOVR�XVHG�WR�SURYLGH�WDUJHW�YDOXHV�IRU�ORQJ�WHUP�VRLO�TXDOLW\��
�

��� 2EMHFWLYHV�

�
•� 7R� RXWOLQH� DOO� SXEOLFO\� DYDLODEOH� VRLO� JXLGHOLQH� YDOXHV�� DQG� WKHLU� EDVLV� RI� GHULYDWLRQ��

GHYHORSHG� WR� DVVLVW�� RU� DSSOLFDEOH� WR�� WKH� PDQDJHPHQW� RI� FRQWDPLQDWHG� ODQG� LQ� 1HZ�
=HDODQG��

�������������������������������������������������
��$OWHUQDWLYH�QDPHV��LQFOXGLQJ�µVRLO�DFFHSWDQFH�FULWHULD¶�DQG�µKHDOWK�LQYHVWLJDWLRQ�OHYHOV¶��DUH�XVHG�WR�UHIHU�WR�VRLO�
JXLGHOLQH�YDOXHV�LQ�VRPH�GRFXPHQWV��,Q�WKLV�UHSRUW�µVRLO�JXLGHOLQH�YDOXH¶�LV�XVHG�DV�WKH�JHQHUDO�WHUP�IRU�VRLO�
FRQFHQWUDWLRQV�GHYHORSHG�WR�SURYLGH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�RU�HFRORJLFDO�UHFHSWRUV��EXW�ZKHQ�GLVFXVVLQJ�
LQIRUPDWLRQ�IURP�D�SDUWLFXODU�GRFXPHQW��WKH�VSHFLILF�WHUPLQRORJ\�RI�WKDW�GRFXPHQW�LV�XVHG���
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•� 7R� GHULYH� VRLO� JXLGHOLQH� YDOXHV� IRU� VHOHFWHG� FRQWDPLQDQWV� XVLQJ� WKH� PHWKRGRORJ\�
SURSRVHG�E\�WKH�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUG�7HFKQLFDO�5HYLHZ�*URXS��1(675*��
0I(��������

�

��� 0HWKRGV�

�
7KH�GRFXPHQWV�OLVWHG�EHORZ�FRQWDLQ�VRLO�JXLGHOLQH�YDOXHV�LQWHQGHG�IRU�XVH�LQ��RU�SRWHQWLDOO\�
DSSOLFDEOH�WR��WKH�PDQDJHPHQW�RI�FRQWDPLQDWHG�ODQG�LQ�1HZ�=HDODQG��DQG�ZHUH�UHYLHZHG�IRU�
WKLV�VWXG\��6RPH�GRFXPHQWV�KDYH�EHHQ�GHYHORSHG�IRU�XVH�QDWLRQDOO\�DQG�RWKHUV�IRU�DSSOLFDWLRQ�
DW� UHJLRQDO�RU� VLWH� OHYHO��2QO\� WKRVH�JXLGHOLQH�YDOXHV� GHYHORSHG� IRU� JHQHULF� ODQG�XVHV�ZHUH�
LQFOXGHG��$OO�GRFXPHQWV�UHYLHZHG�ZHUH�HLWKHU�SXEOLFO\�DYDLODEOH�RU�SHUPLVVLRQ�ZDV�JUDQWHG�
E\�WKH�FRPPLVVLRQLQJ�SDUW\��
�

1DWLRQDO�GRFXPHQWV�
•� +HDOWK� DQG� (QYLURQPHQWDO� *XLGHOLQHV� IRU� 6HOHFWHG� 7LPEHU� 7UHDWPHQW� &KHPLFDOV�

�KHUHDIWHU�UHIHUUHG�WR�DV�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV���0I(�	�0R+�������
•� *XLGHOLQHV� IRU�$VVHVVLQJ�DQG�0DQDJLQJ�&RQWDPLQDWHG�*DVZRUNV�6LWHV� LQ�1HZ�=HDODQG�

�KHUHDIWHU�UHIHUUHG�WR�DV�WKH�*DVZRUNV�*XLGHOLQHV���0I(��������
•� *XLGHOLQHV� IRU�$VVHVVLQJ�DQG�0DQDJLQJ�3HWUROHXP�+\GURFDUERQ� ,QGXVWU\�6LWHV� LQ�1HZ�

=HDODQG��KHUHDIWHU�UHIHUUHG�WR�DV�WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV���0I(�������
•� +HDOWK�,QYHVWLJDWLRQ�/HYHOV�IRU�'LR[LQ�&RQWDPLQDWHG�6RLO��5HSRUW�IRU�WKH�0LQLVWU\�IRU�WKH�

(QYLURQPHQW��6DOFRU�������
•� $VVHVVLQJ� DQG�0DQDJLQJ� 5LVNV� $VVRFLDWHG� ZLWK� )RUPHU� 6KHHS�GLS� 6LWHV�� $� JXLGH� IRU�

ORFDO�DXWKRULWLHV��KHUHDIWHU�UHIHUUHG�WR�DV�WKH�6KHHS�GLS�*XLGHOLQHV���0I(�������
•� 1DWLRQDO� (QYLURQPHQWDO� 6WDQGDUG� IRU� &RQWDPLQDWHG� /DQG�� 1RWHV� RI� 7HFKQLFDO� 5HYLHZ�

:RUNVKRS��0I(�������
•� *XLGHOLQHV� IRU� WKH� 6DIH� $SSOLFDWLRQ� RI� %LRVROLGV� WR� /DQG� LQ� 1HZ� =HDODQG� �KHUHDIWHU�

UHIHUUHG�WR�DV�WKH�%LRVROLGV�*XLGHOLQHV���1=::$�������
•� 0RGXOH� �� ±� +D]DUGRXV� :DVWH� *XLGHOLQHV� ±� /DQGILOO� :DVWH� $FFHSWDQFH� &ULWHULD� DQG�

/DQGILOO�&ODVVLILFDWLRQ��0I(�������
�

5HJLRQDO�GRFXPHQWV�
�
� $XFNODQG�
•� 5HYLHZ�RI� VRLO�DFFHSWDQFH�FULWHULD� IRU�FRSSHU�DQG�''7��5HSRUW�SUHSDUHG� IRU�$XFNODQG�

5HJLRQDO�&RXQFLO��&DYDQDJK�����D���
•� 5HYLHZ� RI� VRLO� DFFHSWDQFH� FULWHULD� IRU� OHDG�� 5HSRUW� SUHSDUHG� IRU� $XFNODQG� 5HJLRQDO�

&RXQFLO��&DYDQDJK�����E���
•� 5HYLHZ�RI� VRLO�DFFHSWDQFH�FULWHULD� IRU�GLHOGULQ��5HSRUW�SUHSDUHG� IRU�$XFNODQG�5HJLRQDO�

&RXQFLO��&DYDQDJK�����F��
•� 5HYLHZ�RI� VRLO� DFFHSWDQFH� FULWHULD� IRU� DUVHQLF��5HSRUW� SUHSDUHG� IRU�$XFNODQG�5HJLRQDO�

&RXQFLO��&DYDQDJK�������
•� 'HYHORSPHQW�RI�VRLO�JXLGHOLQH�YDOXHV�SURWHFWLYH�RI�HFRORJLFDO�UHFHSWRUV�LQ�WKH�$XFNODQG�

5HJLRQ��5HSRUW�SUHSDUHG�IRU�$XFNODQG�5HJLRQDO�&RXQFLO��&DYDQDJK�	�2¶+DOORUDQ�������
•� 'HYHORSPHQW�RI�VRLO�JXLGHOLQH�YDOXHV�SURWHFWLYH�RI�HFRORJLFDO�UHFHSWRUV�LQ�WKH�$XFNODQG�

5HJLRQ��3DUW����5HSRUW�SUHSDUHG�IRU�$XFNODQG�5HJLRQDO�&RXQFLO��&DYDQDJK�������
•� 5HFRPPHQGHG�FULWHULD��$XFNODQG�&LW\�&RXQFLO�������
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�
� %D\�RI�3OHQW\�
•� 'HULYDWLRQ�RI�ULVN�EDVHG�VRLO�JXLGHOLQH�YDOXHV�IRU�VHOHFWHG�FRQWDPLQDQWV�DVVRFLDWHG�ZLWK�

IRUPHU� PLOO� ZDVWH� LQ� :KDNDWDQH�� 5HSRUW� SUHSDUHG� IRU� *XOI� 5HVRXUFH� 0DQDJHPHQW�
�&DYDQDJK��������

�
� &DQWHUEXU\�
•� 6RLO� DFFHSWDQFH� FULWHULD� IRU� 6DQGLODQGV� UHVLGHQWLDO� DUHD�� 5HSRUW� SUHSDUHG� IRU� WKH�

&KULVWFKXUFK�&LW\�&RXQFLO��&DYDQDJK�	�3URIILWW�������
�
� +DZNH¶V�%D\�
•� $JULFKHPLFDO� XVH� DQG� UHVLGHQWLDO� GHYHORSPHQW�� 5HSRUW� SUHSDUHG� IRU� +DVWLQJV� 'LVWULFW�

&RXQFLO��3DWWOH�'HODPRUH�3DUWQHUV��3'3���������
�
� 7DVPDQ�
•� 'HULYDWLRQ� RI� ULVN�EDVHG� DFFHSWDQFH� FULWHULD� IRU� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW��

5HSRUW�SUHSDUHG�IRU�7DVPDQ�'LVWULFW�&RXQFLO��(JLV��������
�
� :DLNDWR�
•� 2OG� RUFKDUG� VRLO� VDPSOLQJ� ±� IXUWKHU� DVVHVVPHQW� RI� .XUD� .DXSDSD� DQG� .RKDQJD� 5HR��

5HSRUW�SUHSDUHG�IRU�8QLYHUVLW\�RI�:DLNDWR��3'3��������
•� 6XJJHVWHG� JXLGHOLQHV� IRU� UHVLGHQWLDO� VRLO� VXE�GLYLVLRQ� LQ� WKH� :DLNDWR� 5HJLRQ��

(QYLURQPHQW�:DLNDWR��.LP�������
•� 5HFRPPHQGDWLRQV� RI� VRLO� DFFHSWDQFH� FULWHULD� SURWHFWLYH� RI� HFRORJLFDO� UHFHSWRUV� IRU�

FRQWDPLQDQWV�DVVRFLDWHG�ZLWK�GLVXVHG�VKHHS�GLS�VLWHV��5HSRUW�SUHSDUHG� IRU� WKH�:DLNDWR�
3HVWLFLGH�$ZDUHQHVV�&RPPLWWHH��&DYDQDJK�	�%RRWK��������

�

��� 5HVXOWV�

�
���� 2YHUYLHZ�RI�JHQHUDO�PHWKRGRORJ\�

3URWHFWLRQ�RI�KXPDQ�KHDOWK�
6RLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�UHSUHVHQW�µDFFHSWDEOH¶�FRQFHQWUDWLRQV�
WR�ZKLFK�SHRSOH��UHFHSWRUV��FDQ�EH�H[SRVHG�DQG�DUH�XVHG�WR�DVVHVV�ZKHWKHU�D�SRWHQWLDO�KXPDQ�
KHDOWK�ULVN�H[LVWV�RQ�D�JLYHQ�VLWH��0HDVXUHG�FRQFHQWUDWLRQV�RI�FRQWDPLQDQWV�LQ�WKH�VRLO�FDQ�EH�
FRPSDUHG�WR�WKHVH�JXLGHOLQH�YDOXHV��DQG�LI� WKH\�DUH�H[FHHGHG��D�SRWHQWLDO�KXPDQ�KHDOWK�ULVN�
H[LVWV�� *HQHUDOO\�� GLIIHUHQW� JXLGHOLQH� YDOXHV� ZLOO� EH� GHWHUPLQHG� IRU� GLIIHUHQW� ODQG� XVHV��
EHFDXVH�WKH�DFWLYLWLHV�RQ�WKH�ODQG�KDYH�D�ODUJH�LQIOXHQFH�RQ�WKH�SRWHQWLDO�KXPDQ�H[SRVXUH�DQG�
WKH�OHYHO�RI�SURWHFWLRQ�UHTXLUHG���
�
&RQWDPLQDQWV�DUH�JHQHUDOO\�UHIHUUHG�WR�DV�EHLQJ�QRQ�FDUFLQRJHQLF�RU�FDUFLQRJHQLF�LQ�WHUPV�RI�
WKHLU� HIIHFWV� RQ� KXPDQ� KHDOWK��1RQ�FDUFLQRJHQV� DUH� FRQVLGHUHG� WR�PDQLIHVW� WR[LF� HIIHFWV� LI�
H[SRVXUH� H[FHHGV� D� WKUHVKROG� FRQFHQWUDWLRQ�� DQG� DUH� RIWHQ� UHIHUUHG� WR� DV� WKUHVKROG�
FRQWDPLQDQWV�� )RU� WKHVH� FRQWDPLQDQWV�� D� WROHUDEOH� GDLO\� LQWDNH� �7',��� DOVR� UHIHUUHG� WR� DV� D�
UHIHUHQFH�GRVH��5I'���LV�W\SLFDOO\�HVWDEOLVKHG��DQG�LV�WKH�GDLO\�DPRXQW�WKDW�FDQ�EH�WDNHQ�LQWR�
WKH�ERG\�ZLWKRXW�DQ\�GHWULPHQWDO�KHDOWK�HIIHFWV�RFFXUULQJ���
�
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7KH�SRWHQF\�RI�FDUFLQRJHQV�LV�W\SLFDOO\�H[SUHVVHG�DV�����D�VORSH�IDFWRU��ZKLFK�LV�WKH�ULVN�SHU�
GDLO\�GRVH��RU�����DQ�LQGH[�GRVH��ZKLFK�LV�DQDORJRXV�WR�D�7',��7KH�LQGH[�GRVH�LV�WKH�GRVH�WKDW�
LV�FRQVLGHUHG�WR�SUHVHQW�D�PLQLPDO�KXPDQ�KHDOWK�ULVN�IURP�H[SRVXUH�WR�VRLO�FRQWDPLQDQWV��$Q�
LQGH[�GRVH�FDQ�EH�REWDLQHG�E\�GLYLGLQJ�WKH�DFFHSWDEOH�ULVN�OHYHO�IRU�FDQFHU�LQFLGHQFH����î������
LQ�1HZ�=HDODQG��E\�WKH�VORSH�IDFWRU���
�
&DUFLQRJHQV� FDQ� EH� FODVVLILHG� DV� JHQRWR[LF� RU� QRQ�JHQRWR[LF�� GHSHQGLQJ� RQ� WKHLU�PRGH� RI�
DFWLRQ��*HQRWR[LF�FDUFLQRJHQV�DUH�WKRVH�WKDW�DFW�E\�FDXVLQJ�GDPDJH�WR�JHQHWLF�PDWHULDOV��DQG�
HIIHFWV�DUH�FRQVLGHUHG�WR�RFFXU�DW�DOO�OHYHOV�RI�H[SRVXUH��7KHVH�FDUFLQRJHQV�DUH�DOVR�JHQHUDOO\�
UHIHUUHG�WR�DV�QRQ�WKUHVKROG�FRQWDPLQDQWV��,Q�FRQWUDVW��QRQ�JHQRWR[LF�FDUFLQRJHQV�GR�QRW�DFW�
GLUHFWO\� RQ� JHQHWLF� PDWHULDO� DQG� D� QXPEHU� RI� MXULVGLFWLRQV� FRQVLGHU� WKDW� QRQ�JHQRWR[LF�
FDUFLQRJHQV� KDYH� D� WKUHVKROG� DERYH� ZKLFK� WR[LF� HIIHFWV� DUH� PDQLIHVWHG�� DQG� WKXV� DUH�
FRQVLGHUHG� DV� WKUHVKROG� FRQWDPLQDQWV�� 7KLV� LV� WKH� DSSURDFK� WKDW� KDV� EHHQ� DGRSWHG� LQ�1HZ�
=HDODQG���
�
6RLO� JXLGHOLQH� YDOXHV� DUH� GHULYHG� E\� XVLQJ� WKH� H[SRVXUH� DVVXPSWLRQV� VSHFLILF� IRU� D� JLYHQ�
VFHQDULR�DQG�FULWLFDO�UHFHSWRU��7KH\�DUH�VHW�VR�WKDW�H[SRVXUH�LQ�WKHVH�VFHQDULRV�FDQQRW�H[FHHG�
HLWKHU� WKH�7',� IRU� WKUHVKROG� FRQWDPLQDQWV� RU� WKH� GRVH� WKDW� UHVXOWV� LQ� D� VSHFLILHG� LQGLYLGXDO�
H[FHVV�FDQFHU�ULVN�IRU�QRQ�WKUHVKROG�FRQWDPLQDQWV��7\SLFDOO\�WKH�PRVW�VHQVLWLYH�WR[LFRORJLFDO�
HQGSRLQW��WKUHVKROG�RU�QRQ�WKUHVKROG��LV�XVHG�WR�VHW�WKH�ILQDO�YDOXH���
�

3URWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV�
6RLO� JXLGHOLQH� YDOXHV� IRU� WKH� SURWHFWLRQ� RI� RQ�VLWH� HFRORJLFDO� UHFHSWRUV� DUH� GHYHORSHG� WR�
SURYLGH�D�FHUWDLQ�OHYHO�RI�SURWHFWLRQ�WR�WHUUHVWULDO�VSHFLHV�DQG�VRLO�PLFURELDO�IXQFWLRQV��DQG�LI�
H[FHHGHG�PD\�SURPSW�IXUWKHU�ULVN�DVVHVVPHQW��(FRORJLFDO�UHFHSWRUV�W\SLFDOO\�FRQVLGHUHG�DUH�
VRLO�PLFURELDO�SURFHVVHV��VRLO�LQYHUWHEUDWHV��WHUUHVWULDO�SODQWV�DQG�ZLOGOLIH���
�
(FRWR[LFRORJLFDO�GDWD�DUH�XVHG� WR�GHULYH� WKHVH�YDOXHV��DQG�VWDQGDUGLVHG�HQGSRLQWV�� W\SLFDOO\�
HLWKHU� WKH� QR�REVHUYDEOH�HIIHFW� FRQFHQWUDWLRQV� �12(&V�� RU� WKH� ORZHVW�REVHUYDEOH�HIIHFW�
FRQFHQWUDWLRQV� �/2(&V��� DUH� XVHG��7KH� DFWXDO�PHWKRGV� XVHG� WR� GHULYH� JXLGHOLQH� YDOXHV� DUH�
GHSHQGHQW�RQ�WKH�TXDOLW\�DQG�TXDQWLW\�RI�DYDLODEOH�GDWD��DQG�W\SLFDOO\�IROORZ�WKH�KLHUDUFK\��
•� 'LVWULEXWLRQ�EDVHG�PHWKRGV�
•� $VVHVVPHQW�IDFWRU�PHWKRGV�
•� (TXLOLEULXP�SDUWLWLRQLQJ�PHWKRGV��
�
,I� VXIILFLHQW� GDWD� DUH� DYDLODEOH�� GLVWULEXWLRQ�EDVHG� PHWKRGV� DUH� XVHG� SUHIHUHQWLDOO\�� 7KHVH�
W\SLFDOO\�XVH�VWDWLVWLFDO�GLVWULEXWLRQ�RU�D�UDQNHG�GLVWULEXWLRQ�ZLWK�D�SDUWLFXODU�SHUFHQWLOH�RU�FXW�
RII� SRLQW� VHOHFWHG� DV� WKH� JXLGHOLQH� YDOXH� WKDW� SURYLGHV� D� FHUWDLQ� OHYHO� RI� SURWHFWLRQ��:KHUH�
LQVXIILFLHQW�GDWD�DUH�DYDLODEOH��DVVHVVPHQW�IDFWRUV�DUH�XVHG��,Q�WKLV�FDVH��WKH�ORZHVW�UHSRUWHG�
WR[LFLW\� YDOXH� LV� GLYLGHG� E\� DQ� DVVHVVPHQW� IDFWRU�� WKH� YDOXH� RI� ZKLFK� LV� GHSHQGHQW� RQ� WKH�
DPRXQW� DQG� W\SH� RI� GDWD� DYDLODEOH�� :KHUH� QR� WHUUHVWULDO� WR[LFLW\� GDWD� DUH� DYDLODEOH�
HTXLOLEULXP�SDUWLWLRQLQJ�PHWKRGV�FDQ�EH�XVHG�±�WKHVH�FRQYHUW�DTXDWLF�WR[LFLW\�GDWD�IRU�XVH�LQ�
WKH�WHUUHVWULDO�HQYLURQPHQW�RQ�WKH�EDVLV�RI�SDUWLWLRQLQJ�RI�WKH�FRQWDPLQDQW�EHWZHHQ�ZDWHU�DQG�
VRLO��
�
6HYHUDO� LQWHUQDWLRQDO� DJHQFLHV� SURYLGH� VRLO� VFUHHQLQJ� YDOXHV�� RU� RWKHU� VLPLODU� YDOXHV�� WR�
IDFLOLWDWH� SURWHFWLRQ� RI� WHUUHVWULDO� HFRORJLFDO� V\VWHPV� IURP� WKH� LPSDFWV� RI� FRQWDPLQDQWV��
+RZHYHU�� GLIIHUHQW� FRXQWULHV� XVH� GLIIHUHQW�PHWKRGV� DQG� DVVXPSWLRQV� WR� GHULYH� VRLO� TXDOLW\�
FULWHULD�� ZKLFK� JLYHV� ULVH� WR� GLIIHUHQW� YDOXHV� IRU� WKH� VDPH� FRQWDPLQDQWV�� $� PRUH� GHWDLOHG�
GLVFXVVLRQ�RI�GHULYDWLRQ�PHWKRGRORJLHV�LV�SURYLGHG�LQ�&DYDQDJK�	�2¶+DOORUDQ��������



�

/DQGFDUH�5HVHDUFK�

���

�
6RLO�FULWHULD� IRU� WKH�SURWHFWLRQ�RI�HFRORJLFDO� UHFHSWRUV�DUH�DYDLODEOH� IRU�D� OLPLWHG�QXPEHU�RI�
FRQWDPLQDQWV�LQ�1HZ�=HDODQG��+RZHYHU��WKH\�FRPH�IURP�D�YDULHW\�RI�VRXUFHV�DQG�WKHUH�LV�QR�
QDWLRQDO�FRQVHQVXV�DERXW�GHULYDWLRQ�PHWKRGRORJ\�RU�WKH�H[WHQW�RI�HFRORJLFDO�SURWHFWLRQ�WKH\�
SURYLGH�� $� YDULHW\� RI� DSSURDFKHV� KDYH� EHHQ� DGRSWHG� LQ� LQGXVWU\�EDVHG� JXLGHOLQHV� IRU� WKH�
PDQDJHPHQW� RI� FRQWDPLQDWHG� ODQG� �0I(� ������ ������0I(�	�0R+� � ������� DSSOLFDWLRQ� RI�
ELRVROLGV�WR�ODQG��1=::$��������DQG�ZDVWH�DFFHSWDQFH�FULWHULD��0I(��������
�
���� 2YHUYLHZ�RI�H[LVWLQJ�VRLO�JXLGHOLQH�YDOXHV�
6RLO�JXLGHOLQH�YDOXHV�WKDW�KDYH�EHHQ�GHYHORSHG�IRU��RU�DUH�DSSOLFDEOH�WR��WKH�PDQDJHPHQW�RI�
FRQWDPLQDWHG� ODQG� LQ� 1HZ� =HDODQG�� WKHLU� EDVLV� RI� SURWHFWLRQ� �KXPDQ� KHDOWK�� HFRORJLFDO�
UHFHSWRUV��� DQG� WKH� VRXUFH� GRFXPHQWV� DUH� VXPPDULVHG� LQ� 7DEOH� ��� ,Q� DGGLWLRQ�� WKH� SULRULW\�
FRQWDPLQDQWV��DQG� WKHLU� UHODWLYH�SULRULW\�� LGHQWLILHG�E\� WKH�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUG�
IRU� &RQWDPLQDWHG� /DQG� 7HFKQLFDO� 5HYLHZ� *URXS� �0I(� ������ DUH� DOVR� VKRZQ� LQ� 7DEOH� ���
7DEOH���SURYLGHV�D�VXPPDU\�RI� WKH�GLIIHUHQW� ODQG�XVHV�IRU�ZKLFK�VRLO�JXLGHOLQH�YDOXHV�KDYH�
EHHQ�SURSRVHG�LQ�HDFK�GRFXPHQW��DQG�ZKHWKHU�WKHVH�YDOXHV�DUH�GHULYHG�RU�UHFRPPHQGHG�IURP�
D�UHYLHZ�RI�H[LVWLQJ�VRLO�JXLGHOLQH�YDOXHV���
�
6RLO�JXLGHOLQH�YDOXHV� IRU� WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�KDYH�EHHQ�GHULYHG� LQ�RQH�RU�PRUH�
H[LVWLQJ� 1HZ� =HDODQG� GRFXPHQWV� IRU� DOO� FRQWDPLQDQWV� LGHQWLILHG� DV� SULRULW\� �� ZLWK� WKH�
H[FHSWLRQ�RI�FDGPLXP�DQG�PHUFXU\��6RLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�
KDYH�EHHQ�FRQVLGHUHG�IRU�IHZHU�RI�WKH�SULRULW\���RU���FRQWDPLQDQWV��
�
$�EULHI�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�XVHG�LQ�HDFK�GRFXPHQW�LV�SURYLGHG�LQ�VHFWLRQV�����DQG�
���� ZLWK� D� PRUH� GHWDLOHG� FRPSDULVRQ� JLYHQ� LQ� VHFWLRQ� ����� 7KH� JUHDWHVW� QXPEHU� RI� VRLO�
JXLGHOLQH� YDOXHV� KDYH� EHHQ� GHYHORSHG� IRU� DUVHQLF�� FRSSHU�� OHDG�� EHQ]R�D�S\UHQH� DQG� ''7�
�VHH� VHFWLRQ� ������ ZLWK� UHVLGHQWLDO� ODQG� XVH� EHLQJ� WKH� PRVW� FRPPRQO\� FRQVLGHUHG�� 6RPH�
GRFXPHQWV�UHYLHZ�H[LVWLQJ�QDWLRQDO�DQG�LQWHUQDWLRQDO�YDOXHV��WKH�PHWKRGRORJ\�XVHG�WR�GHULYH�
WKHVH�JXLGHOLQH�YDOXHV�LV�QRW�GLVFXVVHG�LQ�IXUWKHU�GHWDLO��+RZHYHU��WKHVH�YDOXHV�DUH�WDEXODWHG�
LQ�$SSHQGLFHV���DQG���DORQJ�ZLWK�WKHLU�VRXUFH�IRU�IXUWKHU�UHIHUHQFH��
�
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7DEOH�����1DWLRQDO�DQG�UHJLRQDO�VRLO�JXLGHOLQH�YDOXHV�SURWHFWLYH�RI�KXPDQ�KHDOWK��++��DQG�WKH�HQYLURQPHQW��(FR��GHYHORSHG�IRU�1HZ�=HDODQG�
�

� 3ULRULW\�� 1DWLRQDO� 5HJLRQDO�
6RXUFH�
GRFXPHQWV�

� 77*� *:*� 3+*� 6$/� 6'*� %LRVROLGV� :$&� $5&� $5&�
HFR�

$&&� %R3� &&&� +'&� 7'&� 8:�� (:� :�
(FR�

%DVLV�RI�
SURWHFWLRQ�� � ++� ++� ++� ++�

++�
	�
(FR�

++�(FR� ++�(FR� ++� (FR� ++� ++� ++� ++�
++�
	�
(FR�

++� ++� (FR�

0HWDOV� � � � � � � � � � � � � � � � � � �
$UVHQLF� �� 3� � � � 3� 3� 3� 3� 3� 3� � 3� � � 3� 3� 3�
&DGPLXP� �� � � � � � 3� 3� � 3� � � � � � � � �
&RSSHU� �� 3� � � � � 3� 3� 3� 3� 3� � 3� 3� � 3� 3� �
&KURPLXP�
,,,� �� 3� � � � � 3� � � 3� � � � � � � � �

&KURPLXP�
9,� �� 3� � � � � � 3� � 3� � � � � � � � �
/HDG� �� � � � � � 3� 3� 3� 3� 3� � � � � 3� � �
0HUFXU\� �� � � � � � 3� 3� � 3� � � � � � � � �
1LFNHO� �� � � � � � 3� 3� � 3� 3� � � � � � � �
7LQ� �� � � � � � � 3� � � � � 3� � � � � �
=LQF� �� � � � � � 3� 3� � 3� 3� � 3� � � � � �
,QRUJDQLFV�
%RURQ� �� 3� � � � � � 3� � � � � � � � � � �
&\DQLGH� �� � 3� � � � � � � � � � � � � � � �
7KDOOLXP� �� � � � � � � � � � � � � � � � � �
8UDQLXP� �� � � � � � � � � � � � � � � � � �
2UJDQLFV� �
'LHOGULQ� �� � � � � 3� � 3� 3� 3� � � � � 3� � � 3�
''7� �� � � � � 3� � 3� 3� 3� � � � 3� 3� 3� 3� 3�
/LQGDQH� �� � � � � 3� � � � � � � � � � � � 3�
3&3� �� 3� � � � � � � � � � 3� � � � � � �
'LR[LQV��
IXUDQV� ��

3� � � 3� � � � � � � 3� � � � � � �
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� 3ULRULW\�� 1DWLRQDO� 5HJLRQDO�
6RXUFH�
GRFXPHQWV�

� 77*� *:*� 3+*� 6$/� 6'*� %LRVROLGV� :$&� $5&� $5&�
HFR�

$&&� %R3� &&&� +'&� 7'&� 8:�� (:� :�
(FR�

%DVLV�RI�
SURWHFWLRQ�� � ++� ++� ++� ++�

++�
	�
(FR�

++�(FR� ++�(FR� ++� (FR� ++� ++� ++� ++�
++�
	�
(FR�

++� ++� (FR�

3&%V� �� � � � � � � � � � � � � � � � � �
3KHQRO� � � 3� � � � � 3� � � � � � � � � � �
&UHVRO��R�P�� � � 3� � � � � � � � � � � � � � � �
+\GURFDUERQV�
%HQ]HQH� �� � 3� 3� � � � 3� � � � � � � � � � �
7ROXHQH� �� � 3� 3� � � � 3� � � � � � � � � � �
(WK\O�
EHQ]HQH� �� � 3� 3� � � � 3� � � � � � � � � � �
;\OHQHV� �� � 3� 3� � � � 3� � � � � � � � � � �
73+� �� � � 3� � � � � � � � � � � � � � �
1DSWKDOHQH� �� � 3� 3� � � � 3� � � � � � � � � � �
1RQ�
FDUFLQRJHQLF� � � 3�� 3�� � � � � � 3� � � � � � � � �
%HQ]R�D��
S\UHQH� �� � 3�� 3�� � � � 3�� � 3� 3��

� 3� � � � � �
77*�±�7LPEHU�7UHDWPHQW�*XLGHOLQHV��*:*�±�*DVZRUNV�*XLGHOLQHV��3+*�±�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV��6$/�±�6DOFRU���������6'*�±�6KHHS�GLS�*XLGHOLQHV��%LRVROLGV�±�%LRVROLGV�
*XLGHOLQHV��:$&�±�ZDVWH�DFFHSWDQFH�FULWHULD��$5&�±�$XFNODQG�5HJLRQDO�&RXQFLO��&DYDQDJK�����D±F������D���$5&�(FR�±�$XFNODQG�5HJLRQDO�&RXQFLO�±�HFRORJLFDO�UHFHSWRUV��&DYDQDJK�������
&DYDQDJK�	�2¶+DOORUDQ��������$&&�±�$XFNODQG�&LW\�&RXQFLO���������%R3�±�%D\�RI�3OHQW\��&DYDQDJK��������&&&��&KULVWFKXUFK�&LW\�&RXQFLO��&DYDQDJK�	�3URIILWW��������+'&�±�+DVWLQJV�
'LVWULFW�&RXQFLO��3'3��������7'&�±�7DVPDQ�'LVWULFW�&RXQFLO��(JLV��������8:�±�8QLYHUVLW\�RI�:DLNDWR��3'3��������(:�±�(QYLURQPHQW�:DLNDWR��.LP��������:�(FR�±:DLNDWR�±�HFRORJLFDO�
UHFHSWRUV��&DYDQDJK�	�%RRWK���������
��3ULRULW\�UDQNLQJ�VKRZQ�LQ�0I(���������DQWLQRP\��YLQ\O�FKORULGH������'LFKORURHWKDQH��������7ULFKORURHWKDQH��7ULFKORUHWKDQH��7HWUDFKORURHWKDQH�DUH�DOVR�LQFOXGHG�LQ�0I(�
�������DV�SULRULW\�FRQWDPLQLQDQWV�±�QR�VRLO�JXLGHOLQH�YDOXHV�KDYH�EHHQ�GHULYHG�IRU�WKHVH�FRQWDPLQDQWV����++	(FR±�VHSDUDWH�JXLGHOLQH�YDOXHV�DUH�SURYLGHG�IRU�KXPDQ�KHDOWK�
DQG�HQYLURQPHQWDO�SURWHFWLRQ��++�(FR�±�JXLGHOLQH�YDOXHV�DUH�WKH�ORZHVW�RI�HLWKHU�SURWHFWLRQ�RI�KXPDQ�KHDOWK�RU�WKH�HQYLURQPHQW����1DSKWKDOHQH��DFHQDSWKHQH��DQWKUDFHQH��
IOXRUHQH��SKHQDQWKUHQH��S\UHQH��IOXURDQWKHQH��DFHQDSWK\OHQH����3\UHQH����%D3�HTXLYDOHQWV����7RWDO�FRQFHQWUDWLRQ�OLPLW��
�
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7DEOH����([SRVXUH�VFHQDULRV�FRQVLGHUHG�LQ�WKH�UHYLHZHG�GRFXPHQWV��7DEOH�����DQG�EDVLV�IRU�
UHFRPPHQGHG�VRLO�JXLGHOLQH�YDOXHV�
'RFXPHQW�� 6FHQDULR��/DQG�XVH�DQG�RU�UHFHSWRU�� 'HULYHG�RU�UHFRPPHQGHG�IURP�

UHYLHZ�RI�H[LVWLQJ�JXLGHOLQHV�
1DWLRQDO�JXLGHOLQHV�

$JULFXOWXUDO�+RUWLFXOWXUDO� 'HULYHG�
5HVLGHQWLDO�����������SURGXFH�FRQVXPSWLRQ�� �
,QGXVWULDO�±�SDYHG��XQSDYHG�� �

7LPEHU�7UHDWPHQW�
*XLGHOLQHV�

6XE�VXUIDFH�PDLQWHQDQFH�ZRUNHUV� �
$JULFXOWXUDO�+RUWLFXOWXUDO�� 'HULYHG�
6WDQGDUG�UHVLGHQWLDO������SURGXFH�FRQVXPSWLRQ�� �
+LJK�GHQVLW\�UHVLGHQWLDO�� �
&RPPHUFLDO�,QGXVWULDO�� �
3DUNODQG�5HFUHDWLRQDO�� �

*DVZRUNV�
*XLGHOLQHV�

0DLQWHQDQFH�ZRUNHUV� �
$JULFXOWXUDO�+RUWLFXOWXUDO�� 'HULYHG�
5HVLGHQWLDO����������SURGXFH�FRQVXPSWLRQ�� �
&RPPHUFLDO�,QGXVWULDO�� �

3HWUROHXP�
+\GURFDUERQ�
*XLGHOLQHV� 0DLQWHQDQFH�ZRUNHUV� �

6DOFRU��
5HVLGHQWLDO����������SURGXFH�FRQVXPSWLRQ��
,QGXVWULDO�
3DUNODQG�UHFUHDWLRQDO�
0DLQWHQDQFH�ZRUNHUV�

'HULYHG�

%LRVROLGV�
*XLGHOLQHV�

/DQG�WR�ZKLFK�ELRVROLGV�DUH�DSSOLHG��ORZHVW�RI�
SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�HFRORJLFDO�
UHFHSWRUV�

5HYLHZHG�'HULYHG�

6KHHS�GLS�
*XLGHOLQHV�

/LIHVW\OH������SURGXFH�FRQVXPSWLRQ��
5HVLGHQWLDO������SURGXFH�FRQVXPSWLRQ��
+LJK�GHQVLW\�UHVLGHQWLDO�
3DUNV�DQG�UHFUHDWLRQDO�
&RPPHUFLDO�,QGXVWULDO�
(FRORJLFDO�UHFHSWRUV�

'HULYHG�
�
�
�
�
5HYLHZHG�

5HJLRQDO�VWXGLHV��
$XFNODQG�5HJLRQ� 5HVLGHQWLDO������SURGXFH�FRQVXPSWLRQ�� 5HYLHZHG�'HULYHG�
$XFNODQG�5HJLRQ� (FRORJLFDO�UHFHSWRUV� 'HULYHG�
$XFNODQG�&LW\� .LQGHUJDUWHQ� 5HYLHZHG�
%D\�RI�3OHQW\� 5HVLGHQWLDO������SURGXFH�FRQVXPSWLRQ�� 'HULYHG�
&KULVWFKXUFK�&LW\� 5HVLGHQWLDO����������������KRPH�JURZQ�SURGXFH�� 'HULYHG�
+DVWLQJV�� 5HVLGHQWLDO�� 'HULYHG�

7DVPDQ�
5HVLGHQWLDO�����������SURGXFH�
&RPPHUFLDO��PDLQWHQDQFH��ODQGILOO�PDLQWHQDQFH�
ZRUNHUV��
3URWHFWLRQ�RI�PDULQH�VHGLPHQW�
3URWHFWLRQ�RI�*URXQGZDWHU�

'HULYHG�

(QYLURQPHQW�
:DLNDWR� 5HVLGHQWLDO������SURGXFH�FRQVXPSWLRQ�� 5HYLHZHG�

8QLYHUVLW\�RI�
:DLNDWR� .LQGHUJDUWHQ��VFKRRO� 'HULYHG�

��5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�GHVFULSWLRQ�RI�DFURQ\PV��
�
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���� 1DWLRQDO�JXLGHOLQHV��
7LPEHU�7UHDWPHQW�*XLGHOLQHV�

7KH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�ZHUH�GHYHORSHG�IRU�WKH�PDQDJHPHQW�RI�ODQG�FRQWDPLQDWHG�
E\� WLPEHU� WUHDWPHQW� FKHPLFDOV� DQG� LQFOXGH� VRLO� DFFHSWDQFH� FULWHULD� IRU� WKH� FRPPRQ�
FRQWDPLQDQWV� IRXQG� DW� VXFK� VLWHV�� DUVHQLF�� ERURQ�� FRSSHU�� FKURPLXP� �,,,� DQG� 9,���
SHQWDFKORURSKHQRO�� DQG� GLR[LQV�IXUDQV�� 9DOXHV� GHYHORSHG� IRU� DUVHQLF� �DJULFXOWXUDO� DQG�
UHVLGHQWLDO�����SURGXFH�FRQVXPSWLRQ�RQO\��DQG�GLR[LQV�IXUDQV��7DEOH����DUH� LQWHULP�YDOXHV�
RQO\��)RU�DUVHQLF��WKH�JXLGHOLQH�YDOXHV�GHULYHG�IRU�DUVHQLF�IRU�WKH�DJULFXOWXUDO�DQG�UHVLGHQWLDO�
����� SURGXFH� FRQVXPSWLRQ�� ZHUH� ORZHU� WKDQ� EDFNJURXQG� FRQFHQWUDWLRQV� LQ� VRLO�� LQWHULP�
YDOXHV� DUH� WKH� XSSHU� OLPLW� RI� EDFNJURXQG� FRQFHQWUDWLRQV�� 7KH� YDOXHV� IRU� GLR[LQV� DUH� WKRVH�
GHYHORSHG� IRU� WKH� 3HQWDFKORURSKHQRO� 5LVN� $VVHVVPHQW� 6WXG\� �17*� ����� FLWHG� LQ�0I(�	�
0R+�������DQG�ZHUH�GHHPHG�LQWHULP�DV�LW�ZDV�LQGLFDWHG�WKH\�ZRXOG�EH�UHYLHZHG�DV�SDUW�RI�
WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW¶V�2UJDQRFKORULQHV�3URJUDPPH���
�
7DEOH���6RLO�DFFHSWDQFH�FULWHULD��PJ�NJ��SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�
6XEVWDQFH� $JULFXOWXUDO� 5HVLGHQWLDO�

�����KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
�����KRPH�
JURZQ�
SURGXFH��

,QGXVWULDO�
�XQSDYHG��

,QGXVWULDO�
�SDYHG��

$UVHQLF� ��� ��� ��� ���� ����
%RURQ� �� �� �� 1/� 1/�
&KURPLXP��,,,�� ���� ���� ���� 1/� 1/�
&KURPLXP��,9�� �� �� ��� ���� ����
&RSSHU� ��� ��� ���� 1/� 1/�
3&3� ���� ���� �� ���� �����
'LR[LQV�� �������� ������� ������� ������ �����1/��

1/�±�QRW�OLPLWLQJ�
�7R[LF�HTXLYDOHQW�YDOXHV�
�������SURYLGHV�SURWHFWLRQ�RI�PDLQWHQDQFH�ZRUN�
�
7KH�PHWKRGRORJ\�SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�LV�PRGLILHG�IURP�WKDW�RI�WKH�
86� (3$� �H�J�� 86� (3$� ������� DQG� LV� JHQHUDOO\� FRQVLGHUHG� WR� EHVW� UHSUHVHQW� FXUUHQW� 1HZ�
=HDODQG�SROLF\�LQ�UHODWLRQ�WR�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV��0RVW�VXEVHTXHQW�YDOXHV�
IRU� XVH� LQ� 1HZ� =HDODQG� KDYH� EHHQ� GHULYHG� XVLQJ� RQO\� VOLJKW� YDULDWLRQV� IURP� WKLV�
PHWKRGRORJ\��7KHUHIRUH��LQ�WKLV�UHSRUW�WKH�PRVW�GHWDLOV�DUH�SURYLGHG�RQ�WKLV�PHWKRGRORJ\��
�
7KH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�GHYHORS�VRLO�JXLGHOLQH�YDOXHV�IRU�ILYH�H[SRVXUH�VFHQDULRV�
�7DEOH� ���� ZLWK� WKUHH� SDWKZD\V� RI� H[SRVXUH� FRQVLGHUHG� IRU� HDFK� VFHQDULR�� VRLO� LQJHVWLRQ��
LQKDODWLRQ� RI� SDUWLFXODWHV�� DQG� GHUPDO� DEVRUSWLRQ�� $Q� DGGLWLRQDO� SDWKZD\�� FRQVXPSWLRQ� RI�
KRPH�JURZQ� SURGXFH�� LV� FRQVLGHUHG� IRU� WKH� DJULFXOWXUDO� DQG� UHVLGHQWLDO� VFHQDULRV�� 6RLO�
JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DUH�GHULYHG�E\�FRPELQLQJ�WKH�YDOXH�IURP�
HDFK�RI�WKH�IRXU�H[SRVXUH�SDWKZD\V��L�H��WDNLQJ�WKH�LQYHUVH�RI�WKH�VXP�RI�WKH�LQYHUVHV�RI�WKH�
SDWKZD\�YDOXHV��VHH�EHORZ���7KH�XQGHUO\LQJ�SUHPLVH�LQ�H[LVWLQJ�1HZ�=HDODQG�LQGXVWU\�EDVHG�
JXLGHOLQHV� LV� WKDW� SURWHFWLRQ� RI� RQ�VLWH� V\VWHPV� LV� RQO\� UHTXLUHG� WR� WKH� H[WHQW� QHFHVVDU\� WR�
IDFLOLWDWH� XVH� RI� WKH� ODQG�� 3UDFWLFDOO\� WKLV� KDV� EHHQ� WUDQVODWHG� LQ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV�WR�PHDQ�SURWHFWLRQ�RI�SODQW�KHDOWK��7KH�DGRSWHG�VRLO�JXLGHOLQH�YDOXH��WKHUHIRUH��LV�
WKH�ORZHVW�WKDW�DFKLHYHV�SURWHFWLRQ�RI�KXPDQ�KHDOWK�RU�SODQW�KHDOWK���
�
7KH�HTXDWLRQV�XVHG�WR�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�LQGLYLGXDO�SDWKZD\V�DUH�EDVHG�RQ�
WKH�VDPH�JHQHULF�HTXDWLRQ��
,QWDNH� �FRQFHQWUDWLRQ�î�FRQWDFW�UDWH�î�H[SRVXUH�IUHTXHQF\�î�H[SRVXUH�GXUDWLRQ� ����



�

/DQGFDUH�5HVHDUFK�

��

� DYHUDJLQJ�WLPH�î�ERG\�ZHLJKW�
�
7KH�SDWKZD\�VSHFLILF�HTXDWLRQV�IRU�WKUHVKROG�FRQWDPLQDQWV�DUH���
�
6RLO�LQJHVWLRQ�� &',� �&V�î�,5�î�&)�î�('�î�()�î�0)� � � � ����
� � $7�î�%:� �
�
3URGXFH�FRQVXPSWLRQ�� &',� �&S�î�,3�î�('�î�()�î�3J� � � ����
� � $7�î�%:� �
�
,QKDODWLRQ�RI�SDUWLFXODWHV�� &',� �&V�î�,+�î�('�î�()�î�0)�î�5� � ����
� � $7�î�%:�î�3()� �
�
'HUPDO�DEVRUSWLRQ�� &',� �&V�î�&)�î�$5�î�$+�î�$)�î�('�î�()� ����
� � $7�î�%:� �
�
:KHUH�&',� �FKURQLF�GDLO\�LQWDNH��PJ�NJ�EZ�GD\��
&V� �FRQWDPLQDQW�FRQFHQWUDWLRQ�LQ�VRLO��PJ�NJ��
,5� �VRLO�LQJHVWLRQ�UDWH��PJ�GD\��
&)� �FRQYHUVLRQ�IDFWRU�������NJ�PJ��
('� �H[SRVXUH�GXUDWLRQ��\HDUV��
()� �H[SRVXUH�IUHTXHQF\��GD\V�\HDU��
0)� �PDWUL[�IDFWRU��W\SLFDOO\�VHW�WR���
$7�  � DYHUDJLQJ� WLPH� �('� î� ���� ±� WKUHVKROG� FRQWDPLQDQWV�� ��� î� ���� ±� QRQ�WKUHVKROG�
FRQWDPLQDQWV��GD\V�
%:� �ERG\�ZHLJKW��NJ��
&S� �FRQFHQWUDWLRQ�LQ�SURGXFH��PJ�NJ��
,3� �SURGXFH�LQJHVWLRQ�UDWH��
3J� �3URSRUWLRQ�RI�KRPH�JURZQ�SURGXFH��
,+� �LQKDODWLRQ�UDWH��P��GD\��
5� �SURSRUWLRQ�UHWDLQHG�LQ�OXQJV�
3()� �SDUWLFOH�HPLVVLRQ�IDFWRU��P��NJ��
$5� �H[SRVHG�VNLQ�VXUIDFH�DUHD��FP���
$+� �VRLO�DGKHUHQFH�IDFWRU��PJ�FP���
$)� �DEVRUSWLRQ�IDFWRU�
�
>1RWH�� 7KH� HTXDWLRQV� SURYLGHG� LQ� WKH�7LPEHU� 7UHDWPHQW� *XLGHOLQHV� IRU� WKH� LQKDODWLRQ� DQG�
GHUPDO�H[SRVXUH�SDWKZD\V�DUH�PDWKHPDWLFDOO\� LQFRUUHFW���7KH�FRUUHFW�PDWKHPDWLFDO� IRUPDWV�
DUH�WKRVH�VKRZQ�DERYH��(TXDWLRQV���DQG����@�
�

�������������������������������������������������
��7KHVH�HTXDWLRQV�DUH�VKRZQ�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�DV���
,QKDODWLRQ�RI�GXVW�� &',� �&V�î�,+�î�('�î�()�î�0)�î�5î�3()�

� � � $7�î�%:� �
'HUPDO�DEVRUSWLRQ�� &',� �&V�î�$5�î�$+�î�$)�î�('�î�()�

� � � $7�î�%:� �
�
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)RU�WKUHVKROG�FRQWDPLQDQWV��WKH�H[SRVXUH�GXUDWLRQ�LV�EDVHG�RQ�WKH�PRVW�VHQVLWLYH�UHFHSWRU�±�D�
FKLOG�� LQ� WKH� FDVH�RI� DJULFXOWXUDO� DQG� UHVLGHQWLDO� VFHQDULRV��)RU�QRQ�WKUHVKROG� FRQWDPLQDQWV��
H[SRVXUH� LV� DYHUDJHG� RYHU� FKLOGKRRG� DQG� DGXOW� H[SRVXUH�� ZLWK� DJH�DGMXVWHG�
LQJHVWLRQ�LQKDODWLRQ�H[SRVHG�VNLQ�VXUIDFH�DUHDV��,DGM���JLYHQ�E\��
�
� ,DGM� �∑,L�î�('L� � � � � � � � ����
� �������������%:L�
�
ZKHUH�,L� �SURGXFH�LQJHVWLRQ��VRLO�LQJHVWLRQ��LQKDODWLRQ�UDWH�RU�VNLQ�VXUIDFH�DUHD�IRU�UHFHSWRU�
JURXS�L��
('L� �H[SRVXUH�GXUDWLRQ�IRU�UHFHSWRU�JURXS�L��
%:L� �ERG\�ZHLJKW�IRU�UHFHSWRU�JURXS�L���
�
7KH�7LPEHU�7UHDWPHQW�*XLGHOLQHV� FRPELQH� WKH�SDWKZD\�VSHFLILF�JXLGHOLQH�YDOXHV� WR�JLYH�D�
FRPELQHG�VRLO�JXLGHOLQH�YDOXH��6*9FRPELQHG���DV�IROORZV��
�
� 6*9FRPELQHG� ��������������������������������������������������������������������������� � ����
� � �����������������������������������������������������������������������
� � 6*9VRLO����6*9SURGXFH��6*9GHUPDO������6*9LQKDO�
�
,QJHVWLRQ� RI� FRQWDPLQDWHG� VRLO� DQG� FRQVXPSWLRQ� RI� KRPH�JURZQ� SURGXFH� DUH� W\SLFDOO\� WKH�
PRVW� VLJQLILFDQW� SDWKZD\V� RI� H[SRVXUH� LQ� WKH� UHVLGHQWLDO� VFHQDULR��ZKLOH� VRLO� LQJHVWLRQ� DQG�
GHUPDO� H[SRVXUH� �IRU� VRPH� FRQWDPLQDQWV� RQO\�� DUH� WKH� SULPDU\� H[SRVXUH� SDWKZD\V� IRU�
FRPPHUFLDO�LQGXVWULDO�VFHQDULRV��
�
� 3URGXFH�FRQVXPSWLRQ� SDWKZD\�� � 'HULYLQJ� VRLO� JXLGHOLQH� YDOXHV� IRU� WKH� SURGXFH�
FRQVXPSWLRQ�SDWKZD\�UHTXLUHV�HVWLPDWLRQ�RI�ERWK�DPRXQW�DQG�W\SH�RI�SURGXFH�FRQVXPHG�DQG�
RI� SODQW� XSWDNH�RI� FRQWDPLQDQWV��$V� VXFK�� WKHUH� DUH� JUHDWHU� RSSRUWXQLWLHV� IRU� GLIIHUHQFHV� WR�
DULVH� LQ� WKH�PHWKRGRORJ\�XVHG� IRU� WKLV�SDWKZD\��7KLV�KDV� UHVXOWHG� LQ�GLVFUHSDQFLHV�EHWZHHQ�
GRFXPHQWV� UHJDUGLQJ� VRPH� SURGXFH� SDUDPHWHUV�� DQG� GLIIHUHQFHV� LQ� PHWKRGRORJ\� XVHG� WR�
HVWLPDWH�SODQW�XSWDNH�RI�FRQWDPLQDQWV��&DYDQDJK�	�3URIILWW��������)XUWKHU��HUURUV�KDYH�EHHQ�
QRWHG�E\�SUHYLRXV�DXWKRUV� �3URIILWW� ������&DYDQDJK������� LQ� WKH�ZD\� VRLO� JXLGHOLQH�YDOXHV�
KDYH�EHHQ�GHULYHG�IRU�WKH�SURGXFH�FRQVXPSWLRQ�SDWKZD\�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV���
%ULHIO\��VRPH�RI�WKH�DVVXPSWLRQV�XVHG�WR�GHULYH�VRLO�JXLGHOLQH�YDOXHV�LQ�WKH�7LPEHU�7UHDWPHQW�
*XLGHOLQHV�DUH��
•� �����RI�SURGXFH�FRQVXPHG�E\� UHVLGHQWV�RQ�DJULFXOWXUDO� VLWHV� LV�KRPH�JURZQ������DQG�

����RI�SURGXFH�FRQVXPHG�E\�UHVLGHQW�RQ�RWKHU�VLWHV�LV�KRPH�JURZQ�
•� 3URGXFH�FRQVXPHG� LV�FRPSULVHG�RI�����URRW�YHJHWDEOHV������VWHP�RU� OHDI\�YHJHWDEOHV�

DQG�����IUXLW�
•� &RQWDPLQDQW�XSWDNH�LQ�URRWV�LV�DVVXPHG�WR�EH��î�WKDW�LQ�OHDI\�YHJHWDEOHV��DQG�QHJOLJLEOH�

LQ�IUXLW�
•� 3URGXFH�KDV�����PRLVWXUH�FRQWHQW��
�
([SRVXUH�YLD�IROLDU�GHSRVLWLRQ�RI�FRQWDPLQDWHG�VRLO�SDUWLFOHV�LV�DOVR�FRQVLGHUHG�LQ�WKH�7LPEHU�
7UHDWPHQW�*XLGHOLQHV��DOWKRXJK�LW�LV�GHWHUPLQHG�WR�EH�LQVLJQLILFDQW�IRU�DOO�FRQWDPLQDQWV��
��
)RU�LQRUJDQLF�FRQWDPLQDQWV��SODQW�XSWDNH�LV�HVWLPDWHG�E\�(TXDWLRQ����VRXUFHG�IURP�(&(72&�
������DQG�HVWLPDWHV�WKH�FRQWDPLQDQW�FRQFHQWUDWLRQV�LQ�URRW�YHJHWDEOHV��
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� &URRW� �&V�î�%&)URRW� � � � � � � � ����
�
ZKHUH�� &URRW� �FRQFHQWUDWLRQ�RI�FRQWDPLQDQW�LQ�SODQW�URRW��PJ�NJ�SURGXFH��
� &V� �FRQWDPLQDQW�FRQFHQWUDWLRQ�LQ�VRLO��PJ�NJ��
� %&)URRW� �ELRFRQFHQWUDWLRQ�IDFWRU��FRQFHQWUDWLRQ�LQ�URRW�FRQFHQWUDWLRQ�LQ�VRLO���
� JLYHQ�E\���OQ��.G�� ������±������OQ�%&)��
� ZKHUH�� .G� �GLVWULEXWLRQ�FRHIILFLHQW��PO�PJ���
�
)RU�RUJDQLF�FRQWDPLQDQWV��SODQW�XSWDNH� LV�HVWLPDWHG�E\�(TXDWLRQ��� �VRXUFHG� IURP�7UDYLV�	�
$UPV�������DQG�GHWHUPLQHV�D�SODQW�ELRDFFXPXODWLRQ�IDFWRU�RQ�D�GU\�ZHLJKW�EDVLV� LQ�DERYH�
JURXQG�SDUWV��
�
� ORJ�%Y� �������í������ORJ�.RZ� � � � � � ����
�
ZKHUH�%Y� �ELRFRQFHQWUDWLRQ�IDFWRU�IRU�DERYH�JURXQG�SDUWV��PJ�NJ�':�SODQW�WR�PJ�NJ�VRLO���
�
,W�VKRXOG�EH�QRWHG�WKDW�WKH�86�(3$��������KDV�FULWLFLVHG�WKH�7UDYLV�	�$UPV�UHODWLRQVKLS�DV�
EHLQJ�EDVHG�RQ�IHZ�GDWD��VRPH�RI�ZKLFK�DUH�DW�YDULDQFH�IURP�WKH�VRXUFH�GRFXPHQWV�WKH\�FLWH�
�7UDYLV�	�$UPV���������
�
$V� UHJDUGV� WKH� HUURUV� WKDW� KDYH� EHHQ� LGHQWLILHG�� WKH� SULPDU\�PHWKRGRORJLFDO� HUURU� LV� LQ� WKH�
GHULYDWLRQ� RI� FRQWDPLQDQW� VRLO� FRQFHQWUDWLRQV� IURP� WDUJHW� SURGXFH� FRQFHQWUDWLRQV�� DOORZLQJ�
IRU� GLIIHUHQW� UDWHV� RI� ELRFRQFHQWUDWLRQ� RI� FRQWDPLQDQWV� E\� URRWV� DQG� OHDI\� YHJHWDEOHV�� DQG�
GLIIHUHQW�FRQVXPSWLRQ�UDWHV��6RLO�FRQFHQWUDWLRQ�ZDV�GHWHUPLQHG�DFFRUGLQJ�WR�(TXDWLRQ����LQ�
WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��(TXDWLRQ����VKRZV�WKH�FRUUHFW�IRUPXOD���)XUWKHU�GHWDLOV�RI�
WKH�UHDVRQV�IRU�WKLV�GLVFUHSDQF\�DUH�SURYLGHG�LQ�$SSHQGL[�����
�
� &V� ��&S�î�3U�����&S�î�3O�� � � � � � � �����
� � %&)URRW������%&)OHDI\�
�
� &V� �������������������������&S���������������������� � � � � � �����
� � �%&)URRW�î�3U�����%&)OHDI\�î�3O��
�
ZKHUH�� &V� �FRQWDPLQDQW�FRQFHQWUDWLRQ�LQ�VRLO��PJ�NJ��
� &S� �FRQFHQWUDWLRQ�LQ�SURGXFH��PJ�NJ��
� %&)URRW� �ELRFRQFHQWUDWLRQ�IDFWRU�IRU�URRW�YHJHWDEOHV�
� %&)OHDI\� �ELRFRQFHQWUDWLRQ�IDFWRU�IRU�OHDI\�YHJHWDEOHV�
� 3U� �SURSRUWLRQ�RI�URRW�YHJHWDEOHV�FRQVXPHG�
� 3O� �SURSRUWLRQ�RI�OHDI\�YHJHWDEOHV�FRQVXPHG��
�
,Q�DGGLWLRQ��WKH�HTXDWLRQ�XVHG�WR�HVWLPDWH�SODQW�XSWDNH�RI�LQRUJDQLF�FRQWDPLQDQWV��(TXDWLRQ����
LV� VWDWHG� LQ� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV� DV�EHLQJ�DSSOLFDEOH� WR� URRW�YHJHWDEOHV�\HW� WKH�
VRXUFH�GRFXPHQW��(&(72&�������LQGLFDWHV�WKLV�HTXDWLRQ�LV�DSSOLFDEOH�WR�DERYH�JURXQG�SDUWV��
)XUWKHU��WKLV�HTXDWLRQ�LV�EDVHG�RQ�ELRFRQFHQWUDWLRQ�IDFWRUV��%&)���DQG�SURGXFH�FRQFHQWUDWLRQ��
H[SUHVVHG�DV�GU\�ZHLJKW��ZKLFK�LQ�WXUQ�UHTXLUHV�WKDW�WKH�DPRXQW�RI�SURGXFH�FRQVXPHG�LV�DOVR�
H[SUHVVHG�DV�GU\�ZHLJKW��7KLV�GRHV�QRW� DSSHDU� WR�KDYH�EHHQ�GRQH� LQ� WKH�7LPEHU�7UHDWPHQW�
*XLGHOLQHV��
�
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*DVZRUNV�*XLGHOLQHV��
7KH�*DVZRUNV�*XLGHOLQHV�ZHUH�GHYHORSHG�IRU� WKH�PDQDJHPHQW�RI�FRQWDPLQDWLRQ�DVVRFLDWHG�
ZLWK�JDVZRUNV�VLWHV�DQG�LQFOXGHV�VRLO�DFFHSWDQFH�FULWHULD�IRU� WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�
IRU�� SKHQRO�� FUHVRO� �R�� P��� F\DQLGH� �IUHH� DQG� FRPSOH[HG��� EHQ]HQH�� WROXHQH�� HWK\OEHQ]HQH��
[\OHQH��FDUFLQRJHQLF�SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+V���EHQ]R�D�S\UHQH�HTXLYDOHQWV��
DQG� QRQ�FDUFLQRJHQLF� 3$+V� �7DEOH� ���� %HQ]R�D�S\UHQH� HTXLYDOHQWV� DUH� GHWHUPLQHG� E\�
PXOWLSO\LQJ�D� VSHFLILF� FDUFLQRJHQLF�3$+�E\�D� WR[LF� HTXLYDOHQFH� IDFWRU� �7()��7DEOH���� DQG�
VXPPLQJ� WKH� µWR[LF� HTXLYDOHQW¶� �7(4�� FRQFHQWUDWLRQV�� 3URWHFWLRQ� RI� RQ�VLWH� HFRORJLFDO�
UHFHSWRUV�LV�QRPLQDOO\�SURYLGHG�WR�WKH�H[WHQW�QHFHVVDU\�WR�IDFLOLWDWH�XVH�RI�WKH�ODQG��+RZHYHU��
WKH�*DVZRUNV�*XLGHOLQHV�DOVR�VWDWH�WKDW�LQVXIILFLHQW�ZRUN�KDV�EHHQ�FDUULHG�RXW�WR�HVWDEOLVK�WKH�
HFRORJLFDO�FRQVLGHUDWLRQV�IRU�JDVZRUNV�VLWHV�EXW�WKDW�LW�LV�KRSHG�PRUH�DWWHQWLRQ�FDQ�EH�IRFXVHG�
RQ�WKDW�LQ�WKH�IXWXUH��
�
7DEOH���6RLO�DFFHSWDQFH�FULWHULD��PJ�NJ��SURYLGHG�LQ�WKH�*DVZRUNV�*XLGHOLQHV�
6XEVWDQFH� $JULFXOWXUDO���

+RUWLFXOWXUDO�
5HVLGHQWLDO�
�����
KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
�����
KRPH�
JURZQ�
SURGXFH��

+LJK�
GHQVLW\�
UHVLGHQWLDO�

3DUNV���
5HFUHDWLRQDO�

&RPPHUFLDO���
,QGXVWULDO�

3KHQRO� ��� ��� ���� 1$�� 1$� 1$�
&UHVRO��R�P�� �� ��� ��� 1$� ���� 1$�
%HQ]HQH� �� �� �� �� �� ��
7ROXHQH� ��� ���� ���� ���� ���� ����
(WK\OEHQ]HQH� ��� ���� ���� ����� ����� 1$�
;\OHQH� ���� ���� ���� ���� ���� ����
1RQ�
FDUFLQRJHQLF�
3$+V�

� � � � � �

1DSKWKDOHQH� �� �� ��� ��� ���� ����
$FHQDSWKHQH� ��� ���� ���� 1$� 1$� 1$�
$QWKUDFHQH� ���� ����� ����� 1$� 1$� 1$�
)OXRUHQH� ��� ���� ���� 1$� 1$� 1$�
3KHQDQWKUHQH� ��� ���� ���� 1$� 1$� 1$�
3\UHQH� ���� ���� ����� 1$� 1$� 1$�
)OXRUDQWKHQH� ���� ���� ����� 1$� 1$� 1$�
$FHQSKWK\OHQH� ��� ���� ���� 1$� 1$� 1$�
&DUFLQRJHQLF�
3$+V�

� � � � � �
%HQ]R�D�S\UHQH� ���� ���� �� �� ���� ���
7RWDO�3$+� ��� ���� ���� ����� ����� ��
&\DQLGH��IUHH�� ���� ���� ���� ����� ����� 1$�
&\DQLGH�
�FRPSOH[��

����� ����� ����� ����� ������ 1$�
�1$�GHQRWHV�WKDW�FULWHULRQ�H[FHHGV��������PJ�NJ��
�,QFOXGHV�FRQVLGHUDWLRQ�RI�PDLQWHQDQFH�ZRUNHUV�
�
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7DEOH����7R[LF�HTXLYDOHQFH�IDFWRUV��7()��DSSOLHG�WR�LQGLYLGXDO�FDUFLQRJHQLF�3$+V��WR�\LHOG�
%D3�µHTXLYDOHQWV¶�
3RO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+V�� 7()�

%HQ]R�D�S\UHQH� ��
%HQ]R�D�DQWKUDFHQH� ����
%HQ]R�E�IOXRUDQWKHQH� ����
%HQ]R�N�IOXRUDQWKHQH� ����
&KU\VHQH� �����
'LEHQ]R�DQWKUDFHQH�� ��
,QGHQR�������FG�S\UHQH� ����
�
7KH�*DVZRUNV�*XLGHOLQHV�GHYHORS�VRLO�JXLGHOLQH�YDOXHV�IRU�ILYH�H[SRVXUH�VFHQDULRV��7DEOH����
XVLQJ�WKH�VDPH�JHQHUDO�PHWKRGRORJ\�DV�WKDW� LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��+RZHYHU��
GLIIHUHQW�H[SRVXUH�VFHQDULRV�DUH�FRQVLGHUHG��H[SRVXUH�YLD�LQKDODWLRQ�RI�YRODWLOHV��LQGRRU�DQG�
RXWGRRU��LV�FRQVLGHUHG�LQ�DGGLWLRQ�WR�WKH�H[SRVXUH�SDWKZD\V�GLVFXVVHG�DERYH��DQG�WKH�ORZHVW�
JXLGHOLQH� YDOXH� GHULYHG� IRU� DQ� LQGLYLGXDO� H[SRVXUH� SDWKZD\�� DV� RSSRVHG� WR� WKH� FRPELQHG�
YDOXH�IURP�DOO�SDWKZD\V��LV�WKH�ILQDO�VRLO�JXLGHOLQH�YDOXH���
�
2QO\� OLPLWHG� LQIRUPDWLRQ� LV� SURYLGHG� IRU� WKH� GHULYDWLRQ� RI� VRLO� JXLGHOLQH� YDOXHV� IRU� WKH�
YRODWLOLVDWLRQ� SDWKZD\�� QRWDEO\� WKH� SURYLVLRQ� RI� VRLO� SURSHUWLHV� UHODWLQJ� WR� PRGHOOLQJ��
5HIHUHQFH�WR�WKH�GHYHORSPHQW�RI�JXLGHOLQHV�IRU�WKH�RLO�LQGXVWU\�IRU�D�ZLGH�UDQJH�RI�VRLO�W\SHV�
LPSOLHV�WKH�PHWKRGRORJ\�XVHG�LQ�WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV�PD\�KDYH�EHHQ�XVHG�
LQ� WKH� *DVZRUNV� *XLGHOLQHV�� +RZHYHU�� WKLV� ODFN� RI� GHWDLO� SUHFOXGHV� D� PRUH� GHWDLOHG�
FRPSDULVRQ�RI�WKH�PHWKRGRORJ\�XVHG�IRU�WKLV�SDWKZD\��
�
� 3URGXFH�FRQVXPSWLRQ� SDWKZD\�� � 7KH� VDPH� PHWKRGRORJ\� �LQFOXGLQJ� WKH� HUURUV�� DQG�
DVVXPSWLRQV�XVHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�DUH�XVHG�LQ�WKH�*DVZRUNV�*XLGHOLQHV�WR�
GHULYH� VRLO� JXLGHOLQH� YDOXHV� IRU� WKH� SURGXFH�FRQVXPSWLRQ� SDWKZD\��ZLWK� WKH� H[FHSWLRQ� WKDW�
���� RI� WKH� SURGXFH� FRQVXPHG� DUH� YHJHWDEOHV� DQG� DOO� DUH� DVVXPHG� WR� EH� URRW� FURSV�� 3ODQW�
XSWDNH� RI� FRQWDPLQDQWV� LV� EDVHG� RQ� WKH� 7UDYLV� 	�$UPV�PRGHO� ������� DV� GHVFULEHG� LQ� WKH�
SUHYLRXV�VHFWLRQ���
�

3HWUROHXP�+\GURFDUERQV�*XLGHOLQHV�
7KH� 3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV� ZHUH� GHYHORSHG� IRU� WKH� PDQDJHPHQW� RI�
FRQWDPLQDWLRQ�DVVRFLDWHG�ZLWK�RLO�LQGXVWU\�VLWHV��SULPDULO\�VHUYLFH�VWDWLRQV��7KHVH�JXLGHOLQHV�
LQFOXGH�VRLO�JXLGHOLQH�YDOXHV�IRU�EHQ]HQH��WROXHQH��HWK\OEHQ]HQH��[\OHQH��FDUFLQRJHQLF�3$+V�
�EHQ]R�D�S\UHQH�HTXLYDOHQWV��DQG�QRQ�FDUFLQRJHQLF�3$+V��S\UHQH��QDSKWKDOHQH�� IRU�VL[�VRLO�
W\SHV� �7DEOH���� VRLO�JXLGHOLQH�YDOXHV� IRU� VDQG�RQO\� VKRZQ���*XLGHOLQH�YDOXHV�GHYHORSHG� IRU�
WKH� SURWHFWLRQ� RI� KXPDQ� KHDOWK� DUH� FRQVLGHUHG� WR� SURWHFW� SODQW� OLIH� DQG� OLYHVWRFN� LQ� WKH�
DJULFXOWXUDO�FRQWH[W�DV�WKH�FRQWDPLQDQWV�EHLQJ�FRQVLGHUHG�DUH�UHDGLO\�GHJUDGDEOH�DQG�YRODWLOH�
�0I(� ������� %HQ]R�D�S\UHQH� HTXLYDOHQWV� DUH� GHWHUPLQHG� XVLQJ� WKH� VDPH� WR[LF� HTXLYDOHQW�
IDFWRUV�XVHG�LQ�WKH�*DVZRUNV�*XLGHOLQHV��7DEOH�����3URWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV�LV�DOVR�
FRQVLGHUHG��WR�IDFLOLWDWH�WKH�XVH�RI�WKH�ODQG��DOWKRXJK�LW�LV�FRQVLGHUHG�WKDW�µJLYHQ�WKH�QDWXUH�RI�
WKH� FRQWDPLQDQWV� �L�H� YRODWLOH�� UHDGLO\� GHJUDGDEOH�«FULWHULD� SURWHFWLYH� RI� KXPDQ� KHDOWK� DUH�
H[SHFWHG�WR�EH�JHQHUDOO\�SURWHFWLYH�RI�WKHVH�FRQVLGHUDWLRQV¶��
�
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7DEOH����6RLO�DFFHSWDQFH�FULWHULD��PJ�NJ��SURYLGHG�IRU�VDQG�DQG�VXUIDFH�����P��FRQWDPLQDWLRQ�
LQ�WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV�
6XEVWDQFH� $JULFXOWXUDO���

+RUWLFXOWXUDO�
5HVLGHQWLDO�
�����KRPH�
JURZQ�
SURGXFH���

&RPPHUFLDO���
,QGXVWULDO�

0DLQWHQDQFH� *URXQGZDWHU�

73+�&��&�� ���� ���� ���� ���� 1$�
73+�&���&��� ��� ������� ������� ����� 1$�
73+�&���&��� ������� 1$�� 1$� 1$� 1$�
%HQ]HQH� ���� ���� ���� ���� �����
7ROXHQH� ����� ����� ����� ��� �����
(WK\OEHQ]HQH� ����� ����� ������ ���� �����
;\OHQHV� ����� ����� ������ ���� �����
1DSKWKDOHQH� ���� ��� ������ ���� ����
1RQ�FDUFLQRJHQLF�
�3\UHQH��

������ ������� 1$� 1$� �����
%HQ]R�D�S\UHQH��HT�� ������ ����� ����� ��� �����
�5RXWH�VSHFLILF�YDOXHV�RQO\�VKRZQ�IRU�FRQVXPSWLRQ�RI�����KRPH�JURZQ�SURGXFH�
��%UDFNHWV�GHQRWH�YDOXHV�OLNHO\�WR�FRUUHVSRQG�WR�IRUPDWLRQ�RI�UHVLGXDO�VHSDUDWH�SKDVH�K\GURFDUERQV�
�1$�LQGLFDWHV�D�FRQFHQWUDWLRQ�DW�ZKLFK�UHVLGXDO�VHSDUDWH�SKDVH�K\GURFDUERQ�LV�H[SHFWHG�WR�IRUP��)RU�73+�RQO\�
WKH�HVWLPDWHG�FULWHULRQ�H[FHHGV��������PJ�NJ���
�
7KH� 3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV� GHYHORS� VRLO� JXLGHOLQH� YDOXHV� IRU� ILYH� H[SRVXUH�
VFHQDULRV� �7DEOH� ��� XVLQJ� WKH� JHQHUDO� PHWKRGRORJ\� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV��$V�ZLWK�WKH�*DVZRUNV�*XLGHOLQHV��LQKDODWLRQ�RI�YRODWLOHV��LQGRRU�DQG�RXWGRRU��LV�
DOVR� FRQVLGHUHG� ±� DOWKRXJK� LQ� WKLV� FDVH� YRODWLOHV� IURP� ERWK� VRLO� DQG� FRQWDPLQDWHG�
JURXQGZDWHU� DUH� FRQVLGHUHG� ±� DQG� WKH� ILQDO� VRLO� JXLGHOLQH� YDOXHV� DUH� EDVHG� RQ� WKH� ORZHVW�
GHULYHG�IURP�DOO�SDWKZD\V�RI�H[SRVXUH��6RLO�JXLGHOLQH�YDOXHV�DUH�GHULYHG�IRU�VL[�VRLO�W\SHV�DQG�
WKUHH�GHSWKV�RI�FRQWDPLQDWLRQ��+RZHYHU��WKH�VRLO�W\SH�SULPDULO\�LQIOXHQFHV�WKH�YDOXHV�GHULYHG�
IRU� WKH� LQKDODWLRQ�SDWKZD\� IRU�YRODWLOH� VXEVWDQFHV��DQG�ZKHUH� WKH� LQKDODWLRQ�SDWKZD\� LV�QRW�
WKH�SULPDU\�URXWH�RI�H[SRVXUH��WKH�DGRSWHG�JXLGHOLQH�ZLOO�EH�WKH�VDPH�UHJDUGOHVV�RI�VRLO�W\SH��
)XUWKHU��WKHVH�JXLGHOLQHV�SURYLGH�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�JURXQGZDWHU�IRU�
GULQNLQJ�ZDWHU�SXUSRVHV��
�
� 3URGXFH�FRQVXPSWLRQ� SDWKZD\�� � 7KH� PHWKRGRORJ\� XVHG� WR� GHULYH� WKH� VRLO� JXLGHOLQH�
YDOXHV�IRU�WKH�SURGXFH�FRQVXPSWLRQ�SDWKZD\V�GLIIHUV�IURP�WKDW�XVHG�LQ�WKH�7LPEHU�7UHDWPHQW�
*XLGHOLQHV�� 1RWDEO\�� WKH� HTXDWLRQ� IRU� GHWHUPLQLQJ� VRLO� FRQFHQWUDWLRQV� IURP� SURGXFH�
FRQFHQWUDWLRQ�LV�FRUUHFW��0I(�������DSSHQGL[��)���DQG�WKH�PRGHO�RI�5\DQ�HW�DO���������LV�XVHG�
WR�HVWLPDWH�SODQW�XSWDNH�RI�FRQWDPLQDQWV��7KLV�PRGHO�GHWHUPLQHV�D�IUHVK�ZHLJKW�SODQW�XSWDNH�
IDFWRU� IRU� URRWV� DQG� VWHPV� IURP� FRQWDPLQDQW� FRQFHQWUDWLRQV� LQ� SRUH� ZDWHU�� +RZHYHU�� WKH�
3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV� GR� QRW� LQGLFDWH� WKH� UHODWLRQVKLS� EHWZHHQ� SRUH� ZDWHU�
FRQFHQWUDWLRQV� DQG� VRLO� FRQFHQWUDWLRQV�� ZKLFK� EHFRPH� WKH� VRLO� DFFHSWDQFH� FULWHULD�� 7KH�
3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV� DOVR� DVVXPH� D� GLIIHUHQW� FRPSRVLWLRQ� RI� URRW� DQG� OHDI\�
YHJHWDEOHV�WR�WKDW�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��QRWDEO\�����DUH�DVVXPHG�WR�EH�URRW�
YHJHWDEOHV�� ���� OHDI\� �VWHP�� YHJHWDEOHV� RU� IUXLW�� DQG� ���� WUHH�IUXLWV��ZKHUH� WUHH�IUXLWV� DUH�
DVVXPHG� QRW� WR� XSWDNH� FRQWDPLQDQWV�� )LQDOO\�� JHQHULF� VRLO� DFFHSWDQFH� FULWHULD� DUH� RQO\�
SURYLGHG� IRU� FRQVXPSWLRQ� RI� ���� KRPH�JURZQ� SURGXFH�� ZKLOH� URXWH�VSHFLILF� YDOXHV� IRU�
FRQVXPSWLRQ�RI�����KRPH�JURZQ�SURGXFH�DUH�SURYLGHG�VHSDUDWHO\���
�

6DOFRU�UHSRUW�
7KH�0LQLVWU\�IRU�WKH�(QYLURQPHQW�FRPPLVVLRQHG�6DOFRU��������WR�XSGDWH�WKH�VRLO�DFFHSWDQFH�
FULWHULD� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� WR� UHIOHFW� D� FKDQJH� LQ� WKH� GLR[LQ�
WR[LFRORJLFDO�YDOXH�XSRQ�ZKLFK� WKH�JXLGHOLQH�YDOXHV�ZHUH�EDVHG��7KH�RULJLQDO� FULWHULD�ZHUH�
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EDVHG� RQ� DQ� DFFHSWDEOH� GDLO\� LQWDNH� RI� ��� SJ� 7(4�NJ� EZ�GD\�� ZKHUHDV� WKH� 0LQLVWU\� IRU�
+HDOWK� HQGRUVHG� DQ� µLQWHULP�PD[LPXP�PRQWKO\� LQWDNH� RI� ��� SJ� 7(4�NJ� EZ�GD\� LQ� ������
6DOFRU� �������XVHG� WKH�JHQHUDO�PHWKRGRORJ\�SURYLGHG� LQ� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��
DQG�DOVR� FRQVLGHUHG� D�SDUNODQG�DQG� UHFUHDWLRQDO� H[SRVXUH� VFHQDULR�� EDVHG�RQ� WKH�*DVZRUNV�
*XLGHOLQHV�� 7KH� DJULFXOWXUDO� YDOXH� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� ZDV� QRW�
UHYLHZHG� DV� LW� KDG� EHHQ� DGRSWHG� GLUHFWO\� IURP� WKH� LQWHULP�&DQDGLDQ� HQYLURQPHQWDO� TXDOLW\�
FULWHULD��6DOFRU��������7KH�GHULYHG�VRLO�JXLGHOLQH�YDOXHV�DUH�VKRZQ�LQ�7DEOH����7KLV�GRFXPHQW�
KDV�QR�RIILFLDO�JRYHUQPHQW�VWDWXV��
�
7DEOH����+HDOWK�LQYHVWLJDWLRQ�OHYHOV��PJ�NJ��SURYLGHG�LQ�6DOFRU��������
6XEVWDQFH� 5HVLGHQWLDO� 3DUNODQG���

5HFUHDWLRQDO�
,QGXVWULDO�
�XQSDYHG��

,QGXVWULDO�
�SDYHG��

0DLQWHQDQFH�

'LR[LQ�7(4� ��������� �������� �������� �������WR�
XQOLPLWLQJ�

�������

�
6KHHS�GLS�*XLGHOLQHV��

7KH�0LQLVWU\� IRU� WKH�(QYLURQPHQW� UHFHQWO\� UHOHDVHG�D�GUDIW�RI� WKH�6KHHS�GLS�*XLGHOLQHV� IRU�
FRQVXOWDWLRQ��0I(��������7KLV�LV�WKH�PRVW�UHFHQW�QDWLRQDO�JXLGDQFH�GRFXPHQW�WR�LQFOXGH�VRLO�
JXLGHOLQH� YDOXHV� IRU� WKH� PDQDJHPHQW� RI� FRQWDPLQDWHG� ODQG�� ,W� LQFOXGHV� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�IRU�''7V��GLHOGULQ�DQG�OLQGDQH��7DEOH�����
6RLO� JXLGHOLQH� YDOXHV� DUH� DOVR� SURYLGHG� IRU� DUVHQLF� DOWKRXJK� WKHVH� DUH� DGRSWHG� IURP� WKH�
7LPEHU�7UHDWPHQW�*XLGHOLQHV��7KLV�GRFXPHQW�VXPPDULVHV�VRLO�JXLGHOLQH�YDOXHV�IRU�VKHHS�GLS�
FKHPLFDOV�GHYHORSHG�LQ�1HZ�=HDODQG�IRU�WKH�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV���
�
7KH�6KHHS�GLS�*XLGHOLQHV�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�ILYH�H[SRVXUH�VFHQDULRV��7DEOH����
XVLQJ�D�FRUUHFWHG�DQG�XSGDWHG�YHUVLRQ�RI�WKH�PHWKRGRORJ\�SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�
*XLGHOLQHV� DQG� H[SRVXUH� VFHQDULRV� ODUJHO\� EDVHG� RQ� WKRVH� SURYLGHG� LQ� WKH� *DVZRUNV�
*XLGHOLQHV��
�
7DEOH����6RLO�JXLGHOLQH�YDOXHV��PJ�NJ��SURYLGHG�LQ�WKH�6KHHS�GLS�*XLGHOLQHV�
6XEVWDQFH� /LIHVW\OH�

EORFN��
6WDQGDUG�
UHVLGHQWLDO�

+LJK�GHQVLW\�
XUEDQ�UHVLGHQWLDO��

3DUNV���
5HFUHDWLRQ�

&RPPHUFLDO���
,QGXVWULDO�
�XQSDYHG��

$UVHQLF�� ��� ��� ���� ��� ����
�''7V�� ���� ��� ��� ���� �����
'LHOGULQ� ���� ���� ��� ��� ����
/LQGDQH� ��� ���� ���� ����� �������

��7KH�FRQVXPSWLRQ�RI�SURGXFWV��HJJV��PLON��PHDW��IURP�DQLPDOV�UDLVHG�RQ�VLWH�LV�H[FOXGHG�DQG�VKRXOG�EH�
FRQVLGHUHG�RQ�D�VLWH�VSHFLILF�EDVLV��
��%DVHG�RQ�UHVLGHQWLDO�YDOXH�ZLWK�QR�SURGXFH�FRQVXPSWLRQ��
��9DOXHV�SURYLGHG�LQ�7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+��������
��1R�YDOXH�GHULYHG�IRU�WKLV�ODQG�XVH�LQ�1HZ�=HDODQG��UHIHU�WR�LQWHUQDWLRQDO�JXLGHOLQHV��H�J��1(3&������RU�&&0(�
�������
�6XP�RI�DOO�''7�DQG�''7�PHWDEROLWHV��'''�DQG�''(���
�

1(675*�UHFRPPHQGDWLRQV�
'XULQJ�������D�WHFKQLFDO�UHYLHZ�JURXS��75*��ZDV�FRQYHQHG�WR�DVVLVW�LQ�WKH�GHYHORSPHQW�RI�D�
QDWLRQDO�HQYLURQPHQWDO�VWDQGDUG�IRU�FRQWDPLQDWHG�ODQG��1(6���$V�SDUW�RI�WKHVH�GLVFXVVLRQV��D�
PHWKRGRORJ\� IRU� WKH�GHULYDWLRQ�RI� VRLO� JXLGHOLQH�YDOXHV� IRU� WKH�SURWHFWLRQ�RI� KXPDQ�KHDOWK�
ZDV�DJUHHG�IRU�D�UDQJH�RI�H[SRVXUH�VFHQDULRV��7KLV�ZDV�ODUJHO\�EDVHG�RQ�WKH�PHWKRGRORJ\�DQG�
VFHQDULRV� SURSRVHG� E\� &DYDQDJK� �����E��� ZKLFK� LQ� WXUQ� ZHUH� EDVHG� RQ� D� FRUUHFWHG� DQG�
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XSGDWHG�YHUVLRQ�RI�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQH�PHWKRGRORJ\�IRU�ILYH�H[SRVXUH�VFHQDULRV�
�7DEOH�����7KH�NH\�GLIIHUHQFH�EHWZHHQ�WKH�ILQDO�DJUHHG�PHWKRGRORJ\�DQG�WKDW�XVHG�SUHYLRXVO\�
LQ� 1HZ� =HDODQG� LV� WKDW� IRU� H[SRVXUH� VFHQDULRV� LQFOXGLQJ� FKLOGUHQ� �UHVLGHQWLDO�� SDUNV� DQG�
UHFUHDWLRQDO�� WKH� H[SRVXUH� GXUDWLRQ� IRU� WKUHVKROG� FRQWDPLQDQWV� LV� EDVHG� RQ� WKH� H[SRVXUH� RI�
FKLOGUHQ�DQG�DGXOWV�������\HDUV���DV�RSSRVHG�WR�FKLOGUHQ�RQO\����\HDUV���0I(���������
�

%LRVROLGV�*XLGHOLQHV�DQG�ZDVWH�DFFHSWDQFH�FULWHULD�
7KH�%LRVROLGV�*XLGHOLQHV�DQG�ZDVWH�DFFHSWDQFH�FULWHULD�ZHUH�QRW�SULPDULO\�GHYHORSHG�WR�DVVLVW�
LQ�WKH�PDQDJHPHQW�RI�FRQWDPLQDWHG�ODQG�DOWKRXJK�WKH\�FRXOG�EH�DSSOLHG�WR�FRQWDPLQDWHG�ODQG�
�%LRVROLGV�*XLGHOLQHV��RU�PD\�LPSDFW�RQ�WKH�GLVSRVDO�RI�FRQWDPLQDWHG�VRLO��ZDVWH�DFFHSWDQFH�
FULWHULD����
�
7KH�%LRVROLGV�*XLGHOLQHV�ZHUH�GHYHORSHG�WR�SURYLGH�JXLGDQFH�RQ�WKH�DSSOLFDWLRQ�RI�ELRVROLGV�
WR�ODQG��7KH\�LQFOXGH�VRLO�OLPLWV��ZKLFK�UHSUHVHQW�WKH�PD[LPXP�SHUPLVVLEOH�FRQFHQWUDWLRQV�LQ�
WKH�UHFHLYLQJ�HQYLURQPHQW��IRU�D�UDQJH�RI�PHWDO�DQG�PHWDOORLG�FRQWDPLQDQWV��7DEOH�����7KHVH�
OLPLWV� DUH� DQ� XSGDWH� RI� VRLO� OLPLWV� SURSRVHG� E\� WKH� 'HSDUWPHQW� RI� +HDOWK� ������� DQG� DUH�
JHQHUDOO\� EDVHG� RQ� WKH� ORZHVW� FRQFHQWUDWLRQ� WKDW� SURYLGHV� SURWHFWLRQ� IRU� KXPDQ� KHDOWK� RU�
HFRORJLFDO�UHFHSWRUV��,Q�VRPH�FDVHV�� WKH�VRLO� OLPLW�ZDV�VHW�IRU�FRQVLVWHQF\�ZLWK�LQWHUQDWLRQDO�
ELRVROLGV�OLPLWV��PHUFXU\��RU�IRU�PLQLPLVLQJ�UHVLGXHV�LQ�SODQW�FURSV��FDGPLXP���6RLO�OLPLWV�IRU�
SURWHFWLRQ� RI� HFRORJLFDO� UHFHSWRUV� LV� EDVHG� RQ� WKH� ORZHVW� REVHUYHG� DGYHUVH� HIIHFW�
FRQFHQWUDWLRQV� �/2$(&�� GHWHUPLQHG� IURP� UHYLHZ� RI� WKH� DYDLODEOH� OLWHUDWXUH�� 7KH� /2$(&�
DSSURDFK�ZDV�GHHPHG� WR�EH�DSSURSULDWH�E\� WKH�DXWKRUV�JLYHQ� WKH�HIIHFWV�EDVHG�DSSURDFK�RI�
WKH�5HVRXUFH�0DQDJHPHQW�$FW� ����� �1=::$�������� 7KH� OHDG� VRLO� OLPLW� LV� WKH� RQO\� RQH�
EDVHG� RQ� SURWHFWLRQ� RI� KXPDQ� KHDOWK� ±� WKLV� ZDV� GHULYHG� XVLQJ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV�PHWKRGRORJ\��
�
7DEOH����6RLO�OLPLWV��PJ�NJ��VSHFLILHG�LQ�WKH�%LRVROLGV�*XLGHOLQHV�
6XEVWDQFH� 6RLO�OLPLW�
$UVHQLF� ���
&DGPLXP� ��
&RSSHU� ����
&KURPLXP��7RWDO��� ����
/HDG� �����
0HUFXU\� ��
1LFNHO� ���
=LQF� ����
�%DVHG�RQ�WKH�DVVXPSWLRQ�WKDW�PRVW�FKURPLXP�LQ�WKH�VRLO�ZLOO�EH�SUHVHQW�DV�FKURPLXP�,,,��
�%DVHG�RQ�SURWHFWLRQ�RI�KXPDQ�KHDOWK��
�
7KH� ZDVWH� DFFHSWDQFH� FULWHULD� �0I(� ������ DUH� EDVHG� RQ� OHDFKLQJ� RI� FRQWDPLQDQWV� IURP�
ODQGILOOV� WR� JURXQGZDWHU�� 7KH\� SURYLGH� IRU� SURWHFWLRQ� RI� WKH� PRVW� VHQVLWLYH� UHFHSWRU� �L�H��
KXPDQV�RU�WKH�DTXDWLF�HQYLURQPHQW��DW�D�FRPSOLDQFH�SRLQW�����P�GRZQVWUHDP�RI�WKH�ODQGILOO�
HGJH��µ/HDFKDELOLW\�OLPLWV¶�DUH�GHULYHG�E\�EDFN�FDOFXODWLRQ�IURP�WKH�GHVLUHG�ZDWHU�TXDOLW\�DW�
WKH�FRPSOLDQFH�SRLQW��E\�WDNLQJ�LQWR�DFFRXQW�WKH�DPRXQW�HVWLPDWHG�WR�EH�OHDFKHG�WKURXJK�WKH�
ODQGILOO� OLQHU�� DQG� GLOXWLRQ� DQG� DWWHQXDWLRQ� GXULQJ� KRUL]RQWDO�PRYHPHQW� RI� WKH� JURXQGZDWHU�
�0I(��������7KH�JURXQGZDWHU�LV�DVVXPHG�WR�EH�GLUHFWO\�EHORZ�WKH�ODQGILOO��7KH�OHDFKDELOLW\�
OLPLWV� DUH� WKH� PD[LPXP� FRQFHQWUDWLRQ� RI� WKH� FRQWDPLQDQW� LQ� OHDFKDWH� IURP� WKH� ZDVWH�� $�
VFUHHQLQJ�FULWHULD��ZKLFK� LV���� WLPHV� WKH� OHDFKDELOLW\� OLPLW�� LV� XVHG� WR� VFUHHQ� VROLG�ZDVWH� WR�
DVFHUWDLQ� ZKHWKHU� OHDFKDELOLW\� WHVWLQJ� LV� UHTXLUHG�� )RU� VHOHFWHG� FRQWDPLQDQWV� µWRWDO�
FRQFHQWUDWLRQ�OLPLWV��DUH�VHW¶��ZKLFK�DUH�QRPLQDOO\�EDVHG�RQ�WKH�FRQFHQWUDWLRQ�DW�ZKLFK�IUHH�
SURGXFW�ZLOO�EH�SUHVHQW�LQ�OHDFKDWH��:DVWH�DFFHSWDQFH�FULWHULD�DUH�DYDLODEOH�IRU�&ODVV�$�RU�%�
ODQGILOOV��7DEOH������ZLWK�YDOXHV�IRU�&ODVV�%�ODQGILOOV�EHLQJ����IROG�ORZHU�WKDQ�WKRVH�IRU�&ODVV�
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$�ODQGILOOV��+RZHYHU��WKHVH�FULWHULD�PD\�VRPHWLPHV�EH�ORZHU�WKDQ�VRLO�JXLGHOLQH�YDOXHV�XVHG�
LQ� WKH�PDQDJHPHQW� RI� FRQWDPLQDWHG� ODQG� DQG�PD\� UHVXOW� LQ� UHVWULFWLRQV� WR� WKH� GLVSRVDO� RI�
FRQWDPLQDWHG�VRLO�WR�ODQGILOO��
�
7DEOH� ��� � 6FUHHQLQJ� FULWHULD� �PJ�NJ�� DQG� WRWDO� FRQFHQWUDWLRQ� OLPLWV� �PJ�NJ�� IRU� VHOHFWHG�
FRQWDPLQDQWV�VSHFLILHG�IRU�&ODVV�$�DQG�%�ODQGILOOV��0I(�������
6XEVWDQFH� &ODVV�$� &ODVV�%�
$UVHQLF� ���� ���
&DGPLXP� ��� ��
&RSSHU� ���� ���
&KURPLXP�9,� ���� ���
/HDG� ���� ���
0HUFXU\� �� ����
1LFNHO� ���� ���
=LQF� ���� ���
%RURQ� ���� ���
'LHOGULQ� �� ����
''7�� ���� ���
3KHQRO� ���� ���
%HQ]HQH� ��� ��
7ROXHQH� ����� ����
(WK\OEHQ]HQH� ����� ����
;\OHQHV� ����� ����
1DSKWKDOHQH� ���� ���
%HQ]R�D�S\UHQH�� ���� ���
��7RWDO�FRQFHQWUDWLRQ�OLPLW�
�
���� 5HJLRQDO�ZRUN�

$XFNODQG��
� 3URWHFWLRQ� RI� KXPDQ� KHDOWK�� � $XFNODQG� 5HJLRQDO� &RXQFLO� FRPPLVVLRQHG� /DQGFDUH�
5HVHDUFK�WR�UHYLHZ�DYDLODEOH�VRLO�JXLGHOLQH�YDOXHV�IRU�DUVHQLF��FRSSHU��''7��OHDG�DQG�GLHOGULQ�
IRU� UHVLGHQWLDO� ODQG�XVH��DVVXPLQJ�����SURGXFH�FRQVXPSWLRQ�� �&DYDQDJK�����D�E�F���������
:LWK�WKH�H[FHSWLRQ�RI�GLHOGULQ��WKH�UHFRPPHQGHG�VRLO�JXLGHOLQH�YDOXHV�ZHUH�EDVHG�RQ�UHYLHZ�
RI�H[LVWLQJ�VRLO�JXLGHOLQH�YDOXHV�DYDLODEOH� IRU�XVH� LQ�1HZ�=HDODQG��7KLV� LQFOXGHG�UHYLHZ�RI�
JXLGHOLQH� YDOXHV� IRU� FRSSHU� DQG� ''7� SURSRVHG� E\� (QYLURQPHQW� :DLNDWR� �.LP� �����
GLVFXVVHG� EHORZ�� DQG� 3DWWOH� 'HODPRUH� 3DUWQHUV� �3'3� ������ ����� GLVFXVVHG� EHORZ��� DQG�
UHYLHZ�RI� OHDG�JXLGHOLQH�YDOXHV�GHYHORSHG�LQ� WKH�8QLWHG�6WDWHV��86�(3$����D�E��86�+8'�
�������8QLWHG�.LQJGRP��8.�'()5$�	�($�������DQG�LQ�WKH�%LRVROLGV�*XLGHOLQHV�DQG�0R+�
�������� 7KH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� YDOXH� IRU� DUVHQLF� ZDV� UHYLHZHG� LQ� OLJKW� RI� WKH�
NQRZQ� HUURUV� LQ� WKH� SURGXFH�FRQVXPSWLRQ� SDWKZD\�� DQG� DOVR� WKDW� GHULYHG� E\� &DYDQDJK�	�
3URIILWW��������VHH�EHORZ���)RU�GLHOGULQ��WKH�PHWKRGRORJ\�XVHG�ZDV�EDVHG�RQ�DQ�XSGDWHG�DQG�
UHYLVHG� YHUVLRQ� RI� WKH� PHWKRGRORJ\� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV�� 7KH�
UHYLVLRQ� ZDV� LQ� WKH� FDOFXODWLRQ� RI� WKH� XSWDNH� RI� FRQWDPLQDQWV� E\� SURGXFH�� 6SHFLILFDOO\�� D�
VLQJOH� ELRDFFXPXODWLRQ� IDFWRU�ZDV�XVHG� WR� HVWLPDWH� XSWDNH�RI� FRQWDPLQDQWV� IRU� DOO� SURGXFH�
FRQVXPHG�DQG�WKH�ELRDFFXPXODWLRQ�IDFWRU�ZDV�EDVHG�RQ�PHDVXUHG�YDOXHV�RI�ELRDFFXPXODWLRQ�
UHSRUWHG� LQ� WKH� OLWHUDWXUH�� 7KHVH� JXLGHOLQH� YDOXHV� FXUUHQWO\� KDYH� QR� RIILFLDO� VWDWXV�ZLWK� WKH�
$XFNODQG�5HJLRQDO�&RXQFLO���
�
,Q�DGGLWLRQ��7RQNLQ�	�7D\ORU� LQ������GHYHORSHG� VRPH� LQWHULP�YDOXHV� IRU�XVH�E\�$XFNODQG�
&LW\�&RXQFLO�LQ�DVVHVVLQJ�NLQGHUJDUWHQ�DQG�SUH�VFKRRO�VLWHV��$XFNODQG�&LW\�&RXQFLO��������$�
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VHULHV�RI�VRLO�JXLGHOLQH�YDOXHV�EDVHG�RQ�UHYLHZ�RI�H[LVWLQJ�YDOXHV�ZHUH�SURSRVHG��WKHVH�YDOXHV�
DUH� VKRZQ� LQ� 7DEOH� ���� DQG� WKHLU� VRXUFH� LV� JLYHQ� LQ� $SSHQGL[� ��� )XUWKHU� WR� WKLV� ZRUN��
JXLGHOLQH� YDOXHV�ZHUH� GHULYHG� IRU� DUVHQLF�� FRSSHU�� OHDG� DQG� EHQ]R�D�S\UHQH� WR� DFFRXQW� IRU�
H[SRVXUHV� W\SLFDOO\�RFFXUULQJ� DW� NLQGHUJDUWHQ� DQG�SUH�VFKRRO� VLWHV�� LQFOXGLQJ�SLFD�DQG�QRQ�
SLFD�FKLOGUHQ�DQG�H[SRVXUH� WR�VXUIDFH�VRLO�DQG�VRLO�EHQHDWK�D�EDUULHU�PDW� �7RQNLQ�	�7D\ORU�
�������7KH�YDOXHV� IRU�D�QRQ�SLFD�FKLOG�H[SRVHG� WR� VXUIDFH� VRLO� DUH� VKRZQ� LQ�7DEOH�����7KH�
YDOXHV� IRU� OHDG�ZHUH�GHULYHG�XVLQJ� WKH�/HDGVSUHDG�PRGHO� �&DOLIRUQLD�'HSDUWPHQW� RI�7R[LF�
6XEVWDQFHV� &RQWURO��� ZKLFK� UHODWHV� EORRG� OHDG� OHYHOV� WR� H[SRVXUH� IURP� VRLO�� DV� VXFK� WKH�
GHULYDWLRQ�RI�WKHVH�YDOXHV�LV�QRW�GLVFXVVHG�LQ�IXUWKHU�GHWDLO�LQ�WKLV�UHSRUW��
�
7DEOH�����6RLO�JXLGHOLQH�YDOXHV��PJ�NJ��GHYHORSHG�IRU�WKH�$XFNODQG�5HJLRQ�
6XEVWDQFH� $5&� $&&� �
� 5HVLGHQWLDO�

������
5HVLGHQWLDO�
������

3DUNV�DQG�
5HFUHDWLRQDO�

.LQGHUJDUWHQ�
�VXUIDFH�VRLO��

$UVHQLF� ������ ��� ���� ���
&DGPLXP� �� ��� ��� ��
&KURPLXP��,,,�� �� ���� ������� ��
&RSSHU� ���� ����� ����� �������
/HDG� ���� ���� ���� ����
1LFNHO� �� ���� ���� ��
0HUFXU\� �� ��� ��� ��
=LQF� �� ������ ������� ��
�''7V� ��� ��� ���� ��
$OGULQ� �� ��� ��� ��
'LHOGULQ� �� �� ��� ��
/LQGDQH� �� ����� �� ��
+HSWDFKORU� �� ��� ��� ��
&KORUGDQH� �� ��� ���� ��
%HQ]R>D@DQWKUDFHQH� �� ����� �� ��
%HQ]R>E@IOXRUDQWKHQH� �� ����� �� ��
1DSKWKDOHQH�� �� �� !���� ��
'LEHQ]R>D�K@DQWKUDFHQH� �� ����� �� ��
,QGHQR>������F�G@S\UHQH� �� ����� �� ��
%HQ]R�D�S\UHQH�
�HTXLYDOHQFH��

�� ����� �� ����
7RWDO�SRO\F\FOLF�
DURPDWLF�K\GURFDUERQV�

�� ��� ��� ��
3&%V� �� ����� ��� ��

��8QGHU�UHYLHZ�
�
� (FRORJLFDO� UHFHSWRUV�� � $XFNODQG� 5HJLRQDO� &RXQFLO� DOVR� FRPPLVVLRQHG� /DQGFDUH�
5HVHDUFK��WR�GHYHORS�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�RQ�VLWH�DQG�RII�VLWH�HFRORJLFDO�
UHFHSWRUV� �&DYDQDJK� ������ &DYDQDJK� 	� 2¶+DOORUDQ� ������� 6RLO� JXLGHOLQH� YDOXHV� IRU� WKH�
SURWHFWLRQ�RI�RQ�VLWH�HFRORJLFDO�UHFHSWRUV�ZHUH�GHYHORSHG�IRU�D�VXLWH�RI�FRQWDPLQDQWV��7DEOH�
�����EXW�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�RII�VLWH�HFRORJLFDO�UHFHSWRUV�ZDV�GHHPHG�WR�
EH� WRR� GHSHQGHQW� RQ� VLWH�VSHFLILF� FRQVLGHUDWLRQV� WR� ZDUUDQW� GHYHORSPHQW� RI� PHDQLQJIXO�
JHQHULF�YDOXHV��&DYDQDJK�	�2¶+DOORUDQ� �������DQG�&DYDQDJK��������SURYLGH�PLQLPDO�ULVN�
DQG�VHULRXV�ULVN�FRQFHQWUDWLRQV��ZKLFK�DUH�EDVHG�RQ�WKH�QRPLQDO�SURWHFWLRQ�RI�����DQG�����
RI� VSHFLHV� UHVSHFWLYHO\�� 7KH� PHWKRG� XVHG� WR� GHULYH� WKHVH� YDOXHV� ZDV� GHSHQGHQW� RQ� GDWD�
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DYDLODELOLW\�� ZLWK� VWDWLVWLFDO� H[WUDSRODWLRQ� XVHG� ZKHUH� VXIILFLHQW� GDWD� ZHUH� DYDLODEOH� DQG�
XQFHUWDLQW\�IDFWRUV�LI�QRW��7KH�XQFHUWDLQW\�IDFWRUV�XVHG�ZHUH�WKRVH�SUHVHQWHG�LQ�WKH�(XURSHDQ�
&RPPLVVLRQ�7HFKQLFDO�*XLGDQFH� �(XURSHDQ�&RPPLVVLRQ��������DQG�XSGDWHV� WKRVH�XVHG�E\�
&DYDQDJK� 	� %RRWK� ������� EHORZ��� ,Q� VRPH� FDVHV� WKH� GHULYHG� VRLO� JXLGHOLQH� YDOXHV� ZHUH�
EHORZ� EDFNJURXQG�� LQ� ZKLFK� FDVH� WKH� KLJKHVW� UHSRUWHG� EDFNJURXQG� FRQFHQWUDWLRQ� IRU� QRQ�
YROFDQLF� VRLOV� �$5&�������ZDV� DGRSWHG��7KHVH� JXLGHOLQH� YDOXHV� FXUUHQWO\� KDYH� QR� RIILFLDO�
VWDWXV�ZLWK�WKH�$XFNODQG�5HJLRQDO�&RXQFLO��
7DEOH�����6RLO�JXLGHOLQH�YDOXHV��PJ�NJ��GHYHORSHG�IRU�WKH�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV�
LQ�WKH�$XFNODQG�5HJLRQ��
6XEVWDQFH� 0LQLPDO�ULVN� 6HULRXV�ULVN�
$UVHQLF� ��� ���
&DGPLXP� �� ���
&KURPLXP�� ��� ���
&KURPLXP��9,�� ������ ���
&RSSHU� ��� ����
/HDG� ��� ����
1LFNHO� ��� ����
0HUFXU\� ���� ���
=LQF� ���� ����
3KHQRO� ���� ���
�''7V� ���� ���
'LHOGULQ� ������ ����
3HQWDFKORURSKHQRO� ���� ����
%HQ]R�D�S\UHQH� ���� !�����
1DSKWKDOHQH� ���� ���
�

%D\�RI�3OHQW\�
&DYDQDJK��������GHULYHG�VRLO�JXLGHOLQH�YDOXHV�IRU�SHQWDFKORURSKHQRO��WHWUDFKORURSKHQRO��DQG�
KHSW��DQG�RFWD�FKORURGLEHQ]R�S�GLR[LQV��+S�&''��2&''��IRU�UHVLGHQWLDO�ODQG�XVH�RQ�ERWK�D�
JHQHULF� DQG� VLWH�VSHFLILF� EDVLV� �7DEOH� ����� $Q� XSGDWHG� DQG� UHYLVHG� YHUVLRQ� RI� WKH� 7LPEHU�
7UHDWPHQW� *XLGHOLQHV� PHWKRGRORJ\� ZDV� XVHG�� DQG� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� ZHUH�
UHYLHZHG��
�
7DEOH�����6RLO�JXLGHOLQH�YDOXHV��PJ�NJ��SURYLGHG�LQ�&DYDQDJK��������
6XEVWDQFH� 5HVLGHQWLDO������KRPH�JURZQ�SURGXFH�� 5HVLGHQWLDO��H[FOXGLQJ�SURGXFH��
3HQWDFKORURSKHQRO� ����� ���
7HWUDFKORURSKHQRO� ��� ����
+S�&''��2&''� ���������� ���������
��8SWDNH�E\�SODQWV�FRQVLGHUHG�WR�EH�QHJOLJLEOH��
�

&KULVWFKXUFK�&LW\�&RXQFLO�
,Q������&KULVWFKXUFK�&LW\�&RXQFLO�FRPPLVVLRQHG�/DQGFDUH�5HVHDUFK�WR�GHULYH�VRLO�JXLGHOLQH�
YDOXHV� IRU� WKH� SURWHFWLRQ� RI� KXPDQ� KHDOWK� DW� WKH� 6DQGLODQGV� UHVLGHQWLDO� DUHD� IRU� VHOHFWHG�
FRQWDPLQDQWV� RI� FRQFHUQ��&DYDQDJK�	�3URIILWW� ������� GHULYHG� JXLGHOLQH� YDOXHV� IRU� DUVHQLF��
EHQ]R�D�S\UHQH�� DQG�FRSSHU� �7DEOH������ XVLQJ�D� UHYLVHG�DQG�XSGDWHG�YHUVLRQ�RI� WKH�7LPEHU�
7UHDWPHQW�*XLGHOLQHV�PHWKRGRORJ\��&RQWDPLQDQW�VSHFLILF�SDUDPHWHUV�ZHUH�DOVR�UHYLHZHG���
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7DEOH�����6RLO�JXLGHOLQH�YDOXHV��PJ�NJ��SURYLGHG�LQ�&DYDQDJK�	�3URIILWW��������
6XEVWDQFH� 5HVLGHQWLDO�

�����KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
�����KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
����KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
�H[FOXGLQJ�
SURGXFH��

$UVHQLF� �� �� �� ��
&RSSHU� !������� !������� !������� !�������
/HDG�������%$�� ���� ���� ���� ����
/HDG������%$�� ���� ���� ���� ����
%HQ[R�D�S\UHQH� �� �� �� ���
%$� �ELRDYDLODEOH��
�
�

+DVWLQJV�'LVWULFW�&RXQFLO��
3DWWOH� 'HODPRUH� 3DUWQHUV� ������� GHULYHG� VRLO� DFFHSWDQFH� FULWHULD� IRU� ''7� DQG� FRSSHU� IRU�
SURWHFWLRQ�RI�KXPDQ�KHDOWK�IRU�UHVLGHQWLDO�ODQG�XVH�IRU�WKH�+DVWLQJV�'LVWULFW�&RXQFLO��EDVHG�RQ�
D� FRUUHFWHG� DQG� XSGDWHG� YHUVLRQ� RI� WKH� PHWKRGRORJ\� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV��7DEOH������7KHVH�GHULYDWLRQV�DUH�DOVR�GLVFXVVHG�LQ�3URIILWW����������
�
7DEOH�����6RLO�DFFHSWDQFH�FULWHULD��PJ�NJ��SURYLGHG�LQ�3'3��������
6XEVWDQFH� 5HVLGHQWLDO�

������KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO��
�����KRPH�JURZQ�
SURGXFH��

5HVLGHQWLDO��
�����KRPH�JURZQ�
SURGXFH��

5HVLGHQWLDO��
�H[FOXGLQJ�SURGXFH��

''7� �� �� ��� ���
&RSSHU� ���� ���� ����� ������
�
�

7DVPDQ�'LVWULFW�&RXQFLO�
(JLV��������GHULYHG�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�IRU�GLHOGULQ�DQG�
''7� IRU� XVH� RQ� WKH� IRUPHU� )UXLWJURZHUV¶� VLWH� LQ�0DSXD�� IRU� WKH� 7DVPDQ�'LVWULFW� &RXQFLO�
�7DEOH� ����� 7KH� PHWKRGRORJ\� XVHG� ZDV� VLPLODU� WR� WKDW� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV�DOWKRXJK�H[SRVXUH�YLD�FRQVXPSWLRQ�RI�KRPH�JURZQ�SRXOWU\�ZDV�DOVR�FRQVLGHUHG�
IRU�WKH�UHVLGHQWLDO�ODQG�XVH�VFHQDULR���
�
7DEOH�����6RLO�DFFHSWDQFH�FULWHULD��PJ�NJ��SURYLGHG�LQ�(JLV���������
6XEVWDQFH� 5HVLGHQWLDO�

�����KRPH�
JURZQ�
SURGXFH��

5HVLGHQWLDO�
�����
KRPH�
JURZQ�
SURGXFH��

0DLQWHQDQFH�
ZRUNHU�

/DQGILOO�
RSHUDWRU�

3URWHFWLRQ�RI�
VHGLPHQWV�

3URWHFWLRQ�RI�
JURXQGZDWHU�
�

�''7V� ���� ���� ���� ���� �� ����
'LHOGULQ� �� �� ��� ��� �� ���

��6HGLPHQW�SURWHFWLRQ�FULWHULD�������PJ�NJ��DQG�KRXVH�GXVW�������PJ�NJ��DOVR�SURYLGHG��

�
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:DLNDWR�
� 8QLYHUVLW\�RI�:DLNDWR�� �3DWWOH�'HODPRUH�3DUWQHUV��������GHULYHG�VRLO�JXLGHOLQH�YDOXHV�
IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK�IRU�FRSSHU��DUVHQLF��DQG�''7�EDVHG�RQ�H[SRVXUH�RI�FKLOGUHQ�
DWWHQGLQJ�WKH�.RKDQJD�5HR�DQG�.XUD�.DXSDSD�DW�WKH�8QLYHUVLW\�RI�:DLNDWR��7DEOH������7KH�
7LPEHU� 7UHDWPHQW� *XLGHOLQHV� PHWKRGRORJ\�� PRGLILHG� WR� LQFOXGH� DSSURSULDWH� H[SRVXUH�
SDUDPHWHUV�� ZDV� XVHG�� 3URGXFH� FRQVXPSWLRQ� ZDV� QRW� LQFOXGHG�� DQG� FRQWDPLQDQW�VSHFLILF�
SDUDPHWHUV�ZHUH�DOVR�UHYLHZHG��$�JXLGHOLQH�YDOXH�IRU�OHDG��EDVHG�RQ�WKDW�XVHG�LQ�UHVLGHQWLDO�
SOD\�VLWXDWLRQV�LQ�WKH�8QLWHG�6WDWHV��86�(3$��������ZDV�DOVR�SURYLGHG��
�
7DEOH�����6RLO�DFFHSWDQFH�FULWHULD�SURYLGHG�LQ�3'3��������
6XEVWDQFH� 6LWH�VSHFLILF� 5HVLGHQWLDO��

�����KRPH�JURZQ�SURGXFH���
5HVLGHQWLDO��
�H[FOXGLQJ�SURGXFH���

$UVHQLF� ���� ��� ���
&RSSHU� !������� ���� �����
/HDG� ���������� �� ��
''7� ��� �� ��
��9DOXHV�SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��
��'HULYHG�IURP�GDWD�SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��
��,QGLFDWHG�WR�EH�EDVHG�RQ�86�(3$��������UHVLGHQWLDO�SOD\�RWKHU�DUHDV��
�
� (QYLURQPHQW�:DLNDWR�� �.LP��������$SSHQGL[���� UHYLHZHG�VRLO�JXLGHOLQH�YDOXHV� IURP�
H[LVWLQJ�1HZ�=HDODQG�DQG�LQWHUQDWLRQDO�OLWHUDWXUH�DQG�SURYLGHG�UHFRPPHQGDWLRQV�RQ�WKRVH�WR�
EH� XVHG�� GHSHQGLQJ� RQ� ZKHWKHU� SURWHFWLRQ� RI� KXPDQ� KHDOWK� RU� HFRORJLFDO� UHFHSWRUV� ZDV�
GHVLUHG��7KH�FRQWDPLQDQWV�FRQVLGHUHG�ZHUH�DUVHQLF��FRSSHU��FKURPLXP��OHDG��PHUFXU\��QLFNHO��
]LQF��DQG�''7��7DEOH������1R�QHZ�JXLGHOLQH�YDOXHV�ZHUH�GHULYHG�SHU�VH�VR�WKH�PHWKRGRORJ\�
XVHG�WR�GHULYH�HDFK�JXLGHOLQH�YDOXH�LV�QRW�GLVFXVVHG�KHUH��9DOXHV�DUH�WDEXODWHG�LQ�$SSHQGL[����
ZKLFK�OLVWV�WKH�VRXUFH�DQG�MXVWLILFDWLRQ�IRU�VHOHFWLRQ�RI�WKH�VRLO�DFFHSWDQFH�FULWHULD��7KH�YDOXH�
VHOHFWHG�IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK�IRU�''7�ZDV�UHYLHZHG�E\�&DYDQDJK������D���
�
7DEOH�����6XPPDU\�RI�DYDLODEOH�JXLGHOLQH�YDOXHV�DQG�SURSRVHG�JXLGHOLQH�YDOXHV��PJ�NJ��IRU�
XVH�SURYLGHG�LQ�.LP��������
6XEVWDQFH� +XPDQ�KHDOWK�

�
3URWHFWLRQ�RI�HFRORJLFDO�
UHFHSWRUV��XVXDOO\��SODQWV��

-RLQW�
KXPDQ�HFRORJLFDO�

6XJJHVWHG�GHIDXOW�
JXLGHOLQH�WR�XVH�

$UVHQLF� ��� ������±��� �� ���
&DGPLXP� �� �� �� ��
&KURPLXP� ������� ���� �� ����
&RSSHU� ���� ��������� �� ����
/HDG� ��������� �� ��� ����
0HUFXU\� �� �� ���� ��
1LFNHO� ��� ��� ��� ���
=LQF� ������� ���� ���� ����
''7� ���������� �� ���� ����
�
� :DLNDWR� 3HVWLFLGHV� $ZDUHQHVV� &RPPLWWHH� ±� SURWHFWLRQ� RI� HFRORJLFDO� UHFHSWRUV�� � ,Q�
������WKH�:DLNDWR�3HVWLFLGHV�$ZDUHQHVV�&RPPLWWHH��:$,3$&��FRPPLVVLRQHG�VRLO�JXLGHOLQH�
YDOXHV�IRU�VHOHFWHG�VKHHS�GLS�FKHPLFDOV��IRU�WKH�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV��&DYDQDJK�
	� %RRWK� ������� ,W� ZDV� LQWHQGHG� WKHVH� YDOXHV� ZRXOG� EH� SUHVHQWHG� LQ� D� QDWLRQDO� JXLGDQFH�
GRFXPHQW� RQ� WKH� PDQDJHPHQW� RI� VKHHS�GLS� VLWHV�� 7KLV� UHSRUW� SURYLGHG� PLQLPDO�ULVN� DQG�
VHULRXV�ULVN�FRQFHQWUDWLRQV��ZKLFK�QRPLQDOO\�SURWHFW�����DQG�����RI� VSHFLHV� UHVSHFWLYHO\��
IRU� DUVHQLF�� GLHOGULQ�� OLQGDQH�� DQG� ''7V� �7DEOH� ����� 7KHVH� JXLGHOLQH� YDOXHV� QRPLQDOO\�
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SURYLGHG� SURWHFWLRQ� IRU� VRLO� LQYHUWHEUDWHV�� SODQWV� DQG� PLFURELDO� SURFHVVHV�� 3URWHFWLRQ� RI�
WHUUHVWULDO� YHUWHEUDWHV� ZDV� QRW� LQFOXGHG� GXH� WR� WKHLU� OLNHO\� WUDQVLHQW� H[SRVXUH� WR� VKHHS�GLS�
FRQWDPLQDQWV��$UVHQLF�YDOXHV�ZHUH�EDVHG�RQ�D�UHYLHZ�RI�DYDLODEOH�VRLO�JXLGHOLQH�YDOXHV��)RU�
WKH�UHPDLQLQJ�FRQWDPLQDQWV��IRU�ZKLFK�OLPLWHG�GDWD�ZHUH�DYDLODEOH��XQFHUWDLQW\�IDFWRUV�EDVHG�
RQ� WKRVH�SURYLGHG� LQ�61,))(5��������ZHUH�DSSOLHG� WR�DSSURSULDWH�GDWD��7KLV�PHWKRGRORJ\�
ZDV�VXEVHTXHQWO\�XSGDWHG�E\�&DYDQDJK�	�2¶+DOORUDQ����������
�
7DEOH�����6RLO�DFFHSWDQFH�FULWHULD�SURYLGHG�LQ�&DYDQDJK�	�%RRWK��������
6XEVWDQFH� 0LQLPDO�ULVN� 6HULRXV�ULVN�
$UVHQLF�� ��� ���
�''7V�� ������ �����
'LHOGULQ� ������ �����
/LQGDQH� ������ ����

�
���� &RPSDULVRQ�RI�PHWKRGRORJLHV�
$V�QRWHG� DERYH��PRVW� GRFXPHQWV� KDYH�XVHG� D�YHUVLRQ�RI� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�
PHWKRGRORJ\�WR�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK��7KH�SULPDU\�
GLIIHUHQFH�LV�WKDW�GLIIHUHQW�YDOXHV�ZHUH�XVHG�IRU�VHOHFWHG�SDUDPHWHUV��0RVW�GRFXPHQWV�GHULYH�
VRLO�JXLGHOLQH�YDOXHV�IRU�D�UHVLGHQWLDO�ODQG�XVH�VFHQDULR��VHH�7DEOH����IRU�WKH�SDUDPHWHUV�XVHG�
IRU�WKLV�DQG�WKH�NLQGHUJDUWHQ�VFKRRO�H[SRVXUH�VFHQDULR���7DEOHV���±���SURYLGH�WKH�SDUDPHWHUV�
XVHG�LQ�WKH�UHOHYDQW�GRFXPHQWV�IRU�RWKHU�ODQG�XVHV���
�

5HVLGHQWLDO�ODQG�XVH�
0DQ\�RI� WKH�SDUDPHWHUV�XVHG�IRU� WKH�UHVLGHQWLDO�H[SRVXUH�VFHQDULR�DUH� WKH�VDPH��7DEOH������
7KH� NLQGHUJDUWHQ�VFKRRO� H[SRVXUH� VFHQDULR� LV� LQFOXGHG� LQ� WKH� UHVLGHQWLDO� VFHQDULR� IRU�
GLVFXVVLRQ�� DV� D� UHVLGHQWLDO� H[SRVXUH� VFHQDULR� LV� RIWHQ� XVHG� LQ� OLHX� RI� D� VSHFLILF�
NLQGHUJDUWHQ�VFKRROV� VFHQDULR�� ,Q� JHQHUDO�� SURGXFH� FRQVXPSWLRQ� LV� QRW� FRQVLGHUHG� LQ� KLJK�
GHQVLW\� UHVLGHQWLDO� VFHQDULRV�� DQG� DQ� DOWHUHG� H[SRVXUH� IUHTXHQF\� LV� XVHG� IRU� WKH�
NLQGHUJDUWHQ�VFKRRO� H[SRVXUH� VFHQDULR�� $VLGH� IURP� WKLV� WKH� JHQHUDO� H[SRVXUH� SDUDPHWHUV�
�H[SRVXUH� GXUDWLRQ�� IUHTXHQF\�� DYHUDJLQJ� WLPH�� ERG\� ZHLJKWV�� DUH� ODUJHO\� LGHQWLFDO� IRU� DOO�
VWXGLHV��7KH�H[FHSWLRQV�LQ�XVH�RI�WKH�JHQHUDO�H[SRVXUH�SDUDPHWHUV�DUH�&DYDQDJK���������WKH�
1(675*�PHWKRGRORJ\� �0I(� ������� 3'3� ������� DQG� 7RQNLQ�	� 7D\ORU� �������� &DYDQDJK�
�������DVVXPHG�D�OLIHWLPH�RI�H[SRVXUH�����\HDUV��IRU�DOO�FRQWDPLQDQWV��0I(��������DVVXPHG�
DQ� H[SRVXUH�RI����\HDUV� IRU� DOO� FRQWDPLQDQWV� DQG�DQ� DGXOW� ERG\�ZHLJKW�RI����NJ��ZKLFK� LV�
EDVHG�RQ�WKH�DYHUDJH�ZHLJKW�RI�DQ�DGXOW�LQ�WKH������1DWLRQDO�1XWULWLRQ�6XUYH\��5XVVHOO�HW�DO��
������� 3'3� ������� DQG� 7RQNLQ� 	� 7D\ORU� ������� DOWHUHG� WKH� H[SRVXUH� IUHTXHQF\� IRU� WKH�
NLQGHUJDUWHQ�VFKRRO�H[SRVXUH�VFHQDULRV��:LWK�WKH�H[FHSWLRQ�RI�WKH�*DVZRUNV�*XLGHOLQHV�DQG�
WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV��VWXGLHV�KDYH�W\SLFDOO\�DOORFDWHG�D�YDULDEOH�SURSRUWLRQ�
RI� WKH� 7',� WR� H[SRVXUH� IURP� VRLO�� +RZ� WKLV� SURSRUWLRQ� LV� GHFLGHG� LV� GLVFXVVHG� XQGHU�
%DFNJURXQG� H[SRVXUH� �EHORZ��� DQG� IXUWKHU� GLIIHUHQFHV� EHWZHHQ� WKH� PHWKRGRORJLHV� DUH�
GLVFXVVHG�IRU�HDFK�H[SRVXUH�SDWKZD\��



�

/DQGFDUH�5HVHDUFK�

��

7DEOH����3DUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�QXPHULF�YDOXHV�IRU�WKUHVKROG�DQG�QRQ�WKUHVKROG�FRQWDPLQDQWV�IRU�WKH�UHVLGHQWLDO�DQG�NLQGHUJDUWHQ�
H[SRVXUH�VFHQDULRV
�

6RXUFH�GRFXPHQWV� 77*� *:*� � 3+*� 6$/� 6'� � $5&� $&&� %R3� &&&� +'&� 7'&� 8:� 1(67
5*� �

/DQG�XVH�QDPH� 5HV� 5HV� +'� 5HV� 5HV� 5HV� +'� 5HV� .�6� 5HV� 5HV� 5HV� 5HV� .�6� 5HV� +'�
([SRVXUH�IUHTXHQF\��G�\U�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
([SRVXUH�GXUDWLRQ�±�WKUHVKROG�
�\U�� �� �� �� �� �� �� �� �� �� ���� �� �� �� ��� ���� ����
([SRVXUH�GXUDWLRQ�±�QRQ�
WKUHVKROG��\U��� ���� ���� ���� ���� ���� ���� ���� ���� �� ���� ���� ���� ���� ��� ���� ����
$YHUDJLQJ�WLPH�±�QRQ�
WKUHVKROG���\U�� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���%RG\�ZHLJKW�±�FKLOG��NJ��
±�DGXOW��NJ�� ��� ��� ��� ��� �� ��� ��� ��� �� ��� ��� ��� ��� �� ��� ���
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�
VRLO� 9DU� ���� ���� ���� 9DU� 9DU� 9DU� 9DU� �� 9DU� 9DU� 9DU� 9DU� 9DU� 9DU� 9DU�
,QJHVWLRQ�SDWKZD\�� � � � � � � � � � � � � � � � �

���� ���� ��� ���� ���� ���� ���� ���� �����
��� ���� ���� ���� ���� ���� ���� ���6RLO�LQJHVWLRQ�UDWH�±�FKLOG�

�PJ�G��
±�DGXOW��PJ�G�� ��� ��� �� ��� 1$� ��� ��� ��� �� ��� ��� ��� ��� �� ��� ��

����� ����� �� ����� ����� ������ �� ����� �� ������ ������ ����� ����� �� ������ ��
����� ����� �� ����� 1$� ������ �� ����� �� ������ ������ ����� ����� �� ������ ��3URGXFH�LQJHVWHG��±�FKLOG��NJ�G��

±�DGXOW��NJ�G��
±�SURSRUWLRQ������ ������ ������ �� ������ ��� ������ �� ��� �� ��� �����

����� ��� ������ �� ������ ��
'HUPDO�SDWKZD\� � � � � � � � � � � � � � � � �
([SRVXUH�GXUDWLRQ��KU�� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� �� ��� ��� ��� ��� ���

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����6XUIDFH�DUHD�±�FKLOG��FP���
±�DGXOW��FP��� ����� ����� ����� ����� 1$� ����� ����� ����� �� ����� ����� ����� ����� �� ����� �����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����6RLO�DGKHUHQFH�IDFWRU�±�FKLOG�
�PJ�FP���
±�DGXOWV��PJ�FP��� ���� ���� ���� ���� ���� ����� ����� ���� �� ����� ����� ���� ���� �� ����� �����
6NLQ�DEVRUSWLRQ�IDFWRU� &6� 16� &6� &6� &6� &6� &6� &6� &6� &6� &6� &6� � &6� &6� &6�
,QKDODWLRQ�SDWKZD\� � � � � � � � � � � � � � � � �
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6RXUFH�GRFXPHQWV� 77*� *:*� � 3+*� 6$/� 6'� � $5&� $&&� %R3� &&&� +'&� 7'&� 8:� 1(67
5*� �

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

,QKDODWLRQ�UDWH�±�FKLOG��P��G��
±�DGXOW�LQGRRU��P��G��
±�DGXOW�RXWGRRU��P��G�� ��� ��� ��� ��� � �� �� ��� �� �� �� ��� �� �� �� ��
3DUWLFXODWH�FRQFHQWUDWLRQ�
�µJ�P��� ���� �� �� �� ���� �� �� ���� �� �� �� ���� �� ���� �� ��

$GGLWLRQDO�IDFWRUV� ������ �� �� �� ������ �� �� ������ �� �� �� ������ �� ������ �� ��

�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��1(675*�±�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUG�7HFKQLFDO�5HIHUHQFH�*URXS�±�0I(���������
�� �1RW�DSSOLFDEOH��9DU� �9DULDEOH��16� �1RW�VSHFLILHG��&6� �&RQWDPLQDQW�VSHFLILF��5HV�±�5HVLGHQWLDO��+'�±�KLJK�GHQVLW\�UHVLGHQWLDO��.�6�±�.LQGHUJDUWHQ�VFKRRO��
��,QFOXGHV���\UV�DV�D�FKLOG����$YHUDJLQJ�WLPH�IRU�WKUHVKROG�FRQWDPLQDQWV�LV�WKH�VDPH�DV�WKH�H[SRVXUH�GXUDWLRQ����)UHVK�ZHLJKW����3URSRUWLRQ�JURZQ�VRXUFHG�RQ�VLWH����7KLV�LV�XVHG�WR�GHULYH�D�SDUWLFOH�
HPLVVLRQ�IDFWRU�RI�����[�����P��NJ��ZKLFK�LV�XVHG�WR�HVWLPDWH�LQKDODWLRQ�H[SRVXUHV����3URSRUWLRQ�UHWDLQHG�LQ�OXQJV�DVVXPLQJ�����GXVW�DULVHV�IURP�FRQWDPLQDWHG�VRLO��
�

�
�
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%DFNJURXQG�H[SRVXUH�
([SRVXUH�WR�QRQ�WKUHVKROG�FRQWDPLQDQWV�LV�EDVHG�RQ�DQ�DJUHHG�DFFHSWDEOH�LQFUHDVH�LQ�ULVN�LQ�
FDQFHU� LQFLGHQFH�� DQG� WKHUHIRUH� H[SRVXUH� VKRXOG� EH� OLPLWHG� DV� PXFK� DV� LV� UHDVRQDEO\�
SUDFWLFDEOH��,W�LV�DVVXPHG�WKDW�H[SRVXUH�IURP�RWKHU�VRXUFHV��IRRG��DLU��ZDWHU��LV�DOVR�VLPLODUO\�
FRQWUROOHG�E\� WKH�VDPH�SULQFLSOH��7KHUHIRUH��EDFNJURXQG�H[SRVXUH� LV�QRW� WDNHQ�LQWR�DFFRXQW�
IRU�QRQ�WKUHVKROG�FRQWDPLQDQWV���
�
)RU�WKUHVKROG�FRQWDPLQDQWV��YDULDEOH�DSSURDFKHV�KDYH�EHHQ�XVHG�LQ�WKH�GLIIHUHQW�GRFXPHQWV�WR�
WDNH�EDFNJURXQG�H[SRVXUH�LQWR�DFFRXQW�LQ�WKH�GHULYDWLRQ�RI�JXLGHOLQH�YDOXHV��,Q�&DYDQDJK�	�
3URIILWW��������WKH�EDFNJURXQG�H[SRVXUH�IURP�GLHWDU\��LQFOXGLQJ�ZDWHU��LQWDNH�ZDV�HVWLPDWHG�
DQG�ZKHUH� LW� ZDV� OHVV� WKDQ� ���� RI� WKH� 7',�� ����� RI� WKH� UHVLGXDO� DPRXQW� LV� DOORFDWHG� WR�
H[SRVXUH�IURP�VRLO��:KHUH�WKH�HVWLPDWHG�EDFNJURXQG�H[SRVXUH�LV�PRUH�WKDQ�����RI�WKH�7',��
����RI�WKH�7',�LV�DOORFDWHG�WR�H[SRVXUH�IURP�VRLO��7KLV�LV�WKH�DSSURDFK�DGRSWHG�LQ�WKH�8QLWHG�
.LQJGRP� �8.� '()5$� 	� ($� ������� :KLOH� WKLV� DSSURDFK� PD\� VHHP� FRXQWHU�LQWXLWLYH�� LW�
UHFRJQLVHV� WKDW� JHQHULF� VRLO� JXLGHOLQH� YDOXHV� DUH� LQKHUHQWO\� FRQVHUYDWLYH� DQG� SURYLGHV� D�
SUDJPDWLF� DSSURDFK� WR� GHULYLQJ� VRLO� JXLGHOLQH� YDOXHV� IRU� FRQWDPLQDQWV� IRU� ZKLFK� WKH�
HVWLPDWHG� EDFNJURXQG� H[SRVXUH� LV� FORVH� WR� WKH� UHOHYDQW� 7',�� )RU� H[DPSOH�� ZKHUH�
FRQWDPLQDQWV� IRU� ZKLFK� WKH� HVWLPDWHG� GLHWDU\� LQWDNH� LV� DW� RU� DERYH� WKH� VHOHFWHG� 7',�� DQG�
ZKHUH�WKH�FRQWDPLQDQW�LV�QRW�GHWHFWHG�LQ�PRVW�IRRGV��FRQWDPLQDQWV�DUH�W\SLFDOO\�DVVXPHG�WR�
EH�SUHVHQW�DW�KDOI�WKH�GHWHFWLRQ�OLPLW��9DQQRUW�	�7KRPVRQ��������,I�GHWHFWLRQ�OLPLWV�DUH�KLJK�
DQG� WKH� 7',� UHODWLYHO\� ORZ�� WKHQ� WKLV� FRXOG� OHDG� WR� DQ� RYHUO\� FRQVHUYDWLYH� HVWLPDWH� RI�
EDFNJURXQG�H[SRVXUH��)RU�H[DPSOH��&DYDQDJK�	�3URIILWW��������HVWLPDWHG�WKH�GLHWDU\�DUVHQLF�
LQWDNH�RI�D�FKLOG�WR�EH������µJ�NJ�EZ�GD\��ZKLFK�LV�JUHDWHU�WKDQ�WKH�VHOHFWHG�7',�RI�����µJ�NJ�
EZ�GD\�� &ORVHU� LQVSHFWLRQ� RI� WKH� WRWDO� GLHWDU\� VXUYH\� GDWD� LQGLFDWHG� WKDW� DUVHQLF� ZDV� QRW�
GHWHFWHG�LQ�PDQ\�IRRGVWXIIV��EXW�WKH�GHWHFWLRQ�OLPLW�IRU�VRPH�IRRGVWXIIV�ZDV�UHDVRQDEO\�KLJK��
OLNHO\�UHVXOWLQJ�LQ�DQ�RYHUHVWLPDWH�RI�DUVHQLF�LQWDNH��
�
6DOFRU� ������� DOVR� VXEWUDFWV� EDFNJURXQG� H[SRVXUH� IURP� WKH� 7',� IRU� GLR[LQV� DQG� DOORFDWHV�
�����RI�WKH�UHVLGXDO�WR�VRLO�H[SRVXUH��3'3��������������XVHG�D�VLPLODU�DSSURDFK��QDPHO\�WKDW�
EDFNJURXQG�H[SRVXUH�LV�VXEWUDFWHG�IURP�WKH�7',�DQG�WKH�UHVLGXDO�LV�DOORFDWHG�WR�VRLO�H[SRVXUH�
±�DOWKRXJK�LQ�WKLV�FDVH��OHVV�WKDQ������RI�WKH�UHVLGXDO�LV�DOORFDWHG�WR�H[SRVXUH�IURP�VRLO���
�

6RLO�LQJHVWLRQ�SDWKZD\�
6RLO� LQJHVWLRQ� LV� XVXDOO\� WKH� SULPDU\� URXWH� RI� H[SRVXUH� WR� VRLO� FRQWDPLQDQWV�� HVSHFLDOO\� IRU�
FKLOGUHQ�� :KLOH� D� UDQJH� RI� VRLO� LQJHVWLRQ� UDWHV� DUH� XVHG� LQWHUQDWLRQDOO\�� DOO� UHOHYDQW� 1HZ�
=HDODQG� GRFXPHQWV� KDYH� XVHG� VRLO� LQJHVWLRQ� UDWH� SURYLGHG� LQ� WKH� 7LPEHU� 7UHDWPHQW�
*XLGHOLQHV� ����� PJ�GD\�� 7DEOH� ���� IRU� DOO� UHVLGHQWLDO� VFHQDULRV� H[FHSW� WKH� KLJK�GHQVLW\�
UHVLGHQWLDO�VFHQDULR��$�ORZHU�LQJHVWLRQ�UDWH�KDV�EHHQ�XVHG�LQ�VRPH�GRFXPHQWV�IRU�KLJK�GHQVLW\�
UHVLGHQWLDO�KRXVLQJ��WR�UHIOHFW�WKH�JHQHUDOO\�ORZHU�DFFHVV�WR�VRLO�LQ�KLJK�GHQVLW\�KRXVLQJ���
�

3URGXFH�FRQVXPSWLRQ�SDWKZD\�
$� QXPEHU� RI� GRFXPHQWV� KDYH� XVHG� GLIIHUHQW� SDUDPHWHUV� IRU� WKH� SURGXFH� FRQVXPSWLRQ�
SDWKZD\� WR� WKRVH�SURYLGHG� LQ� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��7KHUH�DUH� WKUHH�PDLQ�DUHDV�
ZKHUH�SDUDPHWHUV�GLIIHU��DPRXQW�DQG�W\SH�RI�SURGXFH�FRQVXPHG��WKH�GU\�ZHLJKW�RI�SURGXFH��
DQG�GHWHUPLQDWLRQ�RI�SODQW�XSWDNH���
�
� $PRXQW�DQG� W\SH�RI�SURGXFH�FRQVXPHG�� �2QO\�FRQVXPSWLRQ�RI�YHJHWDEOHV� LV� W\SLFDOO\�
WDNHQ� LQWR� DFFRXQW� LQ� WKH�GHULYDWLRQ�RI� VRLO� JXLGHOLQH�YDOXHV��:KLOH� IUXLW� LV� LQFOXGHG� LQ� WKH�
DPRXQW� RI� SURGXFH�FRQVXPHG�� XSWDNH� DQG� WUDQVORFDWLRQ� RI� FRQWDPLQDQWV� WR� IUXLW� �LQ� IUXLW�
WUHHV�� LV� FRQVLGHUHG� WR�EH�QHJOLJLEOH� �0I(�������������0I(�	�0R+�������DQG� LW�GRHV�QRW�
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FRQWULEXWH�WR�DVVXPHG�FRQWDPLQDQW�LQWDNH��'LIIHUHQW�SURSRUWLRQV�RI�YHJHWDEOHV��LQFOXGLQJ�WKH�
SURSRUWLRQ� RI� URRW� DQG� OHDI\� YHJHWDEOHV�� DQG� IUXLW� FRQVXPHG� KDYH� EHHQ� DVVXPHG� LQ� WKH�
GLIIHUHQW� LQGXVWU\�EDVHG� JXLGHOLQHV� �VHH� HDUOLHU� GLVFXVVLRQ� RQ� HDFK� GRFXPHQW��� 3'3� �������
DQG�&DYDQDJK��������XVHG�WKH�DPRXQW�DQG�SURSRUWLRQ�RI�YHJHWDEOHV�VSHFLILHG�LQ�WKH�7LPEHU�
7UHDWPHQW� *XLGHOLQHV�� ,Q� FRQWUDVW�� &DYDQDJK� 	� 3URIILWW� ������� GHWHUPLQHG� WKH� DPRXQW� RI�
YHJHWDEOHV�FRQVXPHG�E\�DQ�DYHUDJH�FKLOG�DQG�DGXOW� IURP�VLPXODWHG�GLHW�GDWD�GHYHORSHG�IRU�
WKH���������1HZ�=HDODQG�7RWDO�'LHW�6XUYH\��%ULQVGRQ��������DQG�GHWHUPLQHG�FRQVXPSWLRQ�
ZHLJKWHG�GU\�ZHLJKWV��UHIHU�WR�$SSHQGL[���IRU�PRUH�GHWDLO���7KHVH�SDUDPHWHUV�ZHUH�DOVR�XVHG�
LQ�0I(����������
�
7\SLFDOO\�� ����DQG�����RI�SURGXFH� FRQVXPHG� LV� DVVXPHG� WR�EH�KRPH�JURZQ� IRU� VWDQGDUG�
DQG�UXUDO�UHVLGHQWLDO�H[SRVXUH�VFHQDULRV��UHVSHFWLYHO\��&DYDQDJK�	�3URIILW��������DOVR�GHULYHG�
JXLGHOLQH� YDOXHV� DVVXPLQJ� QR� FRQVXPSWLRQ� RI� KRPH�JURZQ� SURGXFH�� DQG� ��� RI� SURGXFH�
FRQVXPHG� ZDV� KRPH�JURZQ�� +LJK�GHQVLW\� UHVLGHQWLDO� H[SRVXUH� VFHQDULRV� DVVXPH� WKDW� QR�
KRPH�JURZQ�SURGXFH�LV�FRQVXPHG��
�
� 'U\� ZHLJKW� RI� SURGXFH�� � 7KH� GU\�ZHLJKW� RI� SURGXFH� LV� XVHG� WR� FRQYHUW� EHWZHHQ� WKH�
DPRXQW�RI�SURGXFH�FRQVXPHG��ZKLFK� LV� W\SLFDOO\�H[SUHVVHG�RQ�D� IUHVK�ZHLJK�EDVLV��DQG� WKH�
SODQW� ELRFRQFHQWUDWLRQ� IDFWRU� �FRQFHQWUDWLRQ� LQ� SODQW� �� FRQFHQWUDWLRQ� LQ� VRLO��� ZKLFK� LV�
W\SLFDOO\�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV��$OO�LQGXVWU\�EDVHG�JXLGHOLQHV�DVVXPH�WKDW�SURGXFH�
KDV� D� GU\� ZHLJKW� HTXDO� WR� ���� RI� WKH� IUHVK� ZHLJKW�� &DYDQDJK� ������� ����E�� XVHG� D� GU\�
ZHLJKW� RI� ������ EDVHG� RQ� WKH� DYHUDJH� RI� GU\�ZHLJKW� RI� YHJHWDEOHV� LQ� 86� (3$� �������� WR�
GHULYH� DQ� LQWHULP� VRLO� JXLGHOLQH� YDOXH� IRU� GLHOGULQ��&DYDQDJK�	�3URIILWW� ������� GHWHUPLQHG�
FRQVXPSWLRQ�ZHLJKWHG� GU\� ZHLJKWV� IRU� SURGXFH� FRQVXPHG� E\� 1HZ� =HDODQG� DGXOWV� DQG�
FKLOGUHQ��ZKLFK�ZDV�DOVR�XVHG�LQ�0I(���������
�
� 3ODQW�XSWDNH�� �7KHUH� LV� VXUSULVLQJ�YDULDELOLW\� LQ� WKH�PHWKRGV�XVHG� WR�GHWHUPLQH�SODQW�
XSWDNH� RI� FRQWDPLQDQWV�� 7KH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� XVH� DQ� HTXDWLRQ� VRXUFHG� IURP�
(&(72&� ������� WR� GHWHUPLQH� SODQW� XSWDNH� RI� LQRUJDQLF� FRQWDPLQDQWV�� (UURUV� LQ� WKH�
DSSOLFDWLRQ�RI�WKLV�HTXDWLRQ�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�KDYH�SUHYLRXVO\�EHHQ�QRWHG�
�&DYDQDJK������DQG�$SSHQGL[�����7KH�LQYHUVH�RI�WKH�ELRFRQFHQWUDWLRQ�IDFWRUV��WR�FRUUHFW�IRU�
PHWKRGRORJLFDO� HUURUV� LQ� WKH� SURGXFH�FRQVXPSWLRQ� SDWKZD\�� FDOFXODWHG� LQ� WKH� 7LPEHU�
7UHDWPHQW�*XLGHOLQHV�ZDV�XVHG�E\�3'3��������LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU�
FRSSHU��7KH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��*DVZRUNV�*XLGHOLQHV�DQG�6DOFRU��������XVHG�WKH�
7UDYLV�	�$UPV� �������PRGHO� WR� HVWLPDWH� SODQW� XSWDNH� RI� RUJDQLF� FRQWDPLQDQWV��ZKLOH� WKH�
3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV� XVHG� WKH� PRGHO� GHYHORSHG� E\� 5\DQ� HW� DO�� �������� ,Q�
DGGLWLRQ�� DOO� LQGXVWU\�EDVHG� JXLGHOLQHV� KDYH� DVVXPHG� D� GLIIHUHQFH� LQ� XSWDNH� EHWZHHQ� OHDI\�
YHJHWDEOHV�DQG�URRW�YHJHWDEOHV��H�J��WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�DVVXPHV�WKDW�XSWDNH�LQ�
OHDI\�YHJHWDEOHV�LV��î�OHVV�WKDQ�WKDW�RI�URRW�YHJHWDEOHV�DOWKRXJK�WKH�EDVLV�IRU�WKLV�DVVXPSWLRQ�
LV�XQFOHDU���EXW�LQ�GLIIHUHQW�SURSRUWLRQV��,Q�FRQWUDVW��&DYDQDJK��������������DQG�&DYDQDJK�	�
3URIILWW� ������� DVVXPH� D� VLQJOH� ELRDFFXPXODWLRQ� IDFWRU� IRU� FRQWDPLQDQW� XSWDNH� RI� URRW� DQG�
OHDI\� YHJHWDEOHV�� DQG� XVH� H[SHULPHQWDO� GDWD� WR� GHWHUPLQH� DSSURSULDWH� FRQWDPLQDQW�VSHFLILF�
ELRDFFXPXODWLRQ�IDFWRUV���
�

'HUPDO�SDUDPHWHUV�
7KH�SULPDU\�GLIIHUHQFHV� LQ�WKH�GHUPDO�SDUDPHWHUV�XVHG�LQ�GLIIHUHQW�GRFXPHQWV�UHODWH� WR�VRLO�
DGKHUHQFH�IDFWRUV�DQG�VNLQ�VXUIDFH�DUHD��0RVW�GRFXPHQWV�KDYH�XVHG�WKH�SDUDPHWHUV�SURYLGHG�
LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��EXW�VRPH��&DYDQDJK�������&DYDQDJK�	�3URIILWW�������
6KHHS�GLS� *XLGHOLQHV�� 1(675*� �0I(� ������� KDYH� XVHG� GLIIHUHQW� YDOXHV�� 7KHVH� ODWWHU�
GRFXPHQWV� KDYH� XVHG� XSGDWHG� VRLO� DGKHUHQFH� YDOXHV� IURP� WKH� 86� (3$� �������� ZKLFK�
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UHSUHVHQW� WKH�PRVW� UHFHQW�DQG�FRPSUHKHQVLYH�GDWDVHW��7KH�86�(3$�FROODWHG� LQIRUPDWLRQ�RQ�
VRLO�DGKHUHQFH�IURP�D�UDQJH�RI�DFWLYLWLHV�DQG�RFFXSDWLRQV�IRU�FKLOGUHQ�DQG�DGXOWV��)URP�WKHVH�
GDWD� WKH\� UHFRPPHQGHG� WKDW� D� VRLO� DGKHUHQFH� IDFWRU�RI�����PJ�FP�� UHSUHVHQWV� D� UHDVRQDEOH�
PD[LPXP�H[SRVXUH�IRU�FKLOGUHQ��EDVHG�RQ�GDWD�IURP�FKLOGUHQ�SOD\LQJ�DW�GD\FDUH�FHQWUHV�DQG�
LQ�ZHW�VRLO��7KH�UHFRPPHQGHG�VRLO�DGKHUHQFH�IDFWRU�IRU�DGXOWV�LV������PJ�FP���DQG�LV�EDVHG�
RQ�GDWD� IURP�JDUGHQLQJ�DFWLYLWLHV� �86�(3$�������� ,Q�DGGLWLRQ��YDULRXV� H[SRVXUH�GXUDWLRQV��
UDQJLQJ�IURP���WR����KRXUV�GD\��KDYH�EHHQ�XVHG��7DEOH������7KH�VKRUWHQHG�H[SRVXUH�GXUDWLRQV�
ZHUH�FRQVLGHUHG� WR�UHSUHVHQW�D�PRUH�FUHGLEOH� OHQJWK�RI� WLPH�FRQWDPLQDWHG�VRLO� LV� LQ�FRQWDFW�
ZLWK�WKH�VNLQ���
�
&DYDQDJK� �������� &DYDQDJK� 	� 3URIILWW� �������� DQG� WKH� 1(675*� �0I(� ������ DOVR� XVH�
VOLJKWO\�GLIIHUHQW�YDOXHV�IRU�VNLQ�VXUIDFH�DUHD��
�

,QKDODWLRQ�SDWKZD\�
([SRVXUH�YLD�LQKDODWLRQ�RI�SDUWLFXODWHV�LV�FRQVLGHUHG�LQ�D�QXPEHU�RI�GRFXPHQWV�DQG�WKH�VDPH�
SDUDPHWHUV� XVHG� LQ� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV� KDYH�JHQHUDOO\� EHHQ� XVHG� �7DEOH� �����
+RZHYHU�� WKH�*DVZRUNV� *XLGHOLQHV� DQG� WKH� 3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV� FRQVLGHU�
H[SRVXUH�YLD�LQKDODWLRQ�RI�YRODWLOHV�RQO\��2WKHU�GRFXPHQWV��6KHHS�GLS�*XLGHOLQHV��1(675*�
PHWKRGRORJ\�� &DYDQDJK� ������ &DYDQDJK� 	� 3URIILWW� ������ FRQVLGHU� WKDW� H[SRVXUH� YLD�
LQKDODWLRQ�RI�SDUWLFXODWHV� LV�QHJOLJLEOH�DQG�WKHUHIRUH�KDYH�QRW� LQFOXGHG�WKLV�SDWKZD\��:KHUH�
LQKDODWLRQ�RI�SDUWLFXODWHV�KDV�EHHQ� LQFOXGHG� �H�J��7LPEHU�7UHDWPHQW�*XLGHOLQHV��3'3�������
WKLV�SDWKZD\�LV�GHPRQVWUDWHG�WR�EH�D�QHJOLJLEOH�URXWH�RI�H[SRVXUH�IRU�WKH�UHVLGHQWLDO�VFHQDULR���
�

$JULFXOWXUDO�KRUWLFXOWXUDO�ODQG�
7KH� DJULFXOWXUDO�KRUWLFXOWXUDO� H[SRVXUH� VFHQDULR� KDV� RQO\� EHHQ� FRQVLGHUHG� LQ� WKH� H[LVWLQJ�
LQGXVWU\�EDVHG�JXLGHOLQHV��7KH�PDMRU�GLIIHUHQFHV�EHWZHHQ�GLIIHUHQW�GRFXPHQWV�LV�LQ�WKH�ZD\�
LQ�ZKLFK�JXLGHOLQH�YDOXHV�IRU� WKH�SURGXFH�FRQVXPSWLRQ�SDWKZD\�ZHUH�FDOFXODWHG��GLVFXVVHG�
DERYH��� DQG� WKH� LQFOXVLRQ� RI� SRWHQWLDO� FRQVXPSWLRQ� RI� RUJDQLF� FRQWDPLQDQWV� YLD� PLON� DQG�
PHDW�SURGXFH�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��7DEOH������
�
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7DEOH���� �3DUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU� WKUHVKROG�DQG�QRQ�
WKUHVKROG�FRQWDPLQDQWV�IRU�WKH�DJULFXOWXUDO�KRUWLFXOWXUDO�H[SRVXUH�VFHQDULR��
3DUDPHWHU� 77*� *:*� 3+*�
([SRVXUH�IUHTXHQF\��G�\U�� ���� ���� ����
([SRVXUH�GXUDWLRQ�±�WKUHVKROG��\U�� �� �� ��
([SRVXUH�GXUDWLRQ�±�QRQ�WKUHVKROG��\U��� ����� ���� ����
$YHUDJLQJ�WLPH�±�QRQ�WKUHVKROG��\U�� ��� ��� ���
%RG\�ZHLJKW�FKLOG��NJ�� ��� ��� ���
%RG\�ZHLJKW�DGXOW��NJ�� ��� ��� ���
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�VRLO� YDU� ���� ����
,QJHVWLRQ�SDWKZD\�

����� ���� ����6RLO�LQJHVWLRQ�UDWH�±�FKLOG��PJ�G��
�������������������������������±�DGXOW��PJ�G�� ���� ��� ���

������ ����� �����
������ ����� �����

3URGXFH�LQJHVWHG��±�FKLOG��NJ�G��
������������������������������±�DGXOW��NJ�G��
������������������������������±�SURSRUWLRQ������ ���� ���� ����

�� �� ��
������� �� ��

0LON�LQJHVWHG�±�FKLOG��NJ�G��
������������������������±�DGXOW��NJ�G��
������������������������±�SURSRUWLRQ������ �� �� ��

�� �� ��
������� �� ��

0HDW�LQJHVWHG�±�FKLOG��NJ�G��
������������������������±�DGXOW��NJ�G��
������������������������±�SURSRUWLRQ������ �� �� ��
'HUPDO�SDWKZD\�

����� ����� �����6XUIDFH�DUHD�±�FKLOG��FP���
���������������������±�DGXOW��FP��� ����� ����� �����
6RLO�DGKHUHQFH�IDFWRU��PJ�FP��� �� �� ��
6NLQ�DEVRUSWLRQ�IDFWRU� &6� 16� &6��
,QKDODWLRQ�SDWKZD\�

���� ���� ����
��� ��� ���

,QKDODWLRQ�UDWH�±�FKLOG��P��G��
������������������������±�DGXOW��LQGRRU���P��G��
������������������������±�DGXOW��RXWGRRU���P��G�� ��� ��� ���
3DUWLFXODWH�FRQFHQWUDWLRQ��µJ�P��� ���� ���� ����
$GGLWLRQDO�IDFWRUV� ������ ������ ������


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
9DU�±�9DULDEOH��16�±�1RW�VSHFLILHG��&6�±�&RQWDPLQDQW�VSHFLILF�
��,QFOXGHV���\UV�DV�D�FKLOG����$YHUDJLQJ�WLPH�IRU�WKUHVKROG�FRQWDPLQDQWV�LV�WKH�VDPH�DV�WKH�H[SRVXUH�GXUDWLRQ���)UHVK�ZHLJKW����
3URSRUWLRQ�JURZQ�VRXUFHG�RQ�VLWH���3HQWDFKORURSKHQRO�RQO\���7KLV�LV�XVHG�WR�GHULYH�D�SDUWLFOH�HPLVVLRQ�IDFWRU�RI����[�����
ZKLFK�LV�XVHG�WR�HVWLPDWH�LQKDODWLRQ�H[SRVXUHV�DVVXPLQJ�����RI�GXVW�LV�FRQWDPLQDWHG�VRLO����3URSRUWLRQ�UHWDLQHG�LQ�OXQJV��
�
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3DUNV�DQG�UHFUHDWLRQDO�ODQG�XVH�
$� SDUNV� DQG� UHFUHDWLRQ� H[SRVXUH� VFHQDULR� KDV� EHHQ� FRQVLGHUHG� LQ� D� QXPEHU� RI� GRFXPHQWV�
�7DEOH�����)RU�WKH�PRVW�SDUW�WKH�SDUDPHWHUV�VSHFLILHG�LQ�WKH�*DVZRUNV�*XLGHOLQHV�KDYH�EHHQ�
XVHG��DOWKRXJK�VRPH�GLIIHUHQFHV�H[LVW��7DEOH������6SHFLILFDOO\��D�UHGXFHG�H[SRVXUH�IUHTXHQF\�
LV� VSHFLILHG� LQ� WKH� 1(675*� PHWKRGRORJ\�� DV� ZHOO� DV� RWKHU� SDUDPHWHUV� XQUHODWHG� WR� WKH�
H[SRVXUH�VFHQDULR��H�J��DGXOW�ERG\�ZHLJKW��VNLQ�VXUIDFH�DUHD����
�
7DEOH���� �3DUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU� WKUHVKROG�DQG�QRQ�
WKUHVKROG�FRQWDPLQDQWV�IRU�WKH�SDUNV�DQG�UHFUHDWLRQDO�H[SRVXUH�VFHQDULR
��
3DUDPHWHU� *:*� 6DOFRU� 6'*� 1(675*�

([SRVXUH�IUHTXHQF\��GD\V�\HDU�� ���� ���� ���� ����
([SRVXUH�GXUDWLRQ�±�WKUHVKROG�
�\HDU�� �� �� �� ����
([SRVXUH�GXUDWLRQ�±�QRQ�WKUHVKROG�
�\HDU��� ���� �� ���� ����
$YHUDJLQJ�WLPH�±�QRQ�WKUHVKROG��
�\HDU�� ��� �� ��� ���

��� ��� ��� ���%RG\�ZHLJKW�±�FKLOG��NJ��
���������������������±�DGXOW��NJ�� ��� �� ��� ���
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�VRLO� ���� YDU� ���� ����
,QJHVWLRQ�SDWKZD\��

��� ��� ��� ���6RLO�LQJHVWLRQ�UDWH�±�FKLOG��PJ�GD\��
������������������������������±�DGXOW��PJ�GD\�� ��� �� ��� ���
'HUPDO�SDWKZD\�

����� ����� ����� �����6XUIDFH�DUHD�±�FKLOG��FP���
���������������������±�DGXOW��FP��� ����� �� ����� �����
6RLO�DGKHUHQFH�IDFWRU��PJ�FP��� �� ���� ���� ����
$EVRUSWLRQ�IDFWRU� &6� &6� &6� &6�
,QKDODWLRQ�SDWKZD\�
([SRVXUH�GXUDWLRQ��KU�G�� �"� �"� �� ��

����� ����� �� ��,QKDODWLRQ�UDWH�±�FKLOG��P��GD\��
������������������������±�DGXOW��P��GD\�� ����� �� �� ��
3DUWLFXODWH�FRQFHQWUDWLRQ��µJ�P��� �� ���� �� ��
$GGLWLRQDO�IDFWRUV� �� ������ �� ��


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
µ�¶�±�QRW�DSSOLFDEOH��&6�±�FRQWDPLQDQW�VSHFLILF�
��,QFOXGHV���\UV�DV�D�FKLOG����$YHUDJLQJ�WLPH�IRU�WKUHVKROG�FRQWDPLQDQWV�LV�WKH�VDPH�DV�WKH�H[SRVXUH�GXUDWLRQ���7KLV�LV�XVHG�WR�
GHULYH�D�SDUWLFOH�HPLVVLRQ�IDFWRU�RI����[�����ZKLFK�LV�XVHG�WR�HVWLPDWH�LQKDODWLRQ�H[SRVXUHV�DVVXPLQJ�����RI�GXVW�LV�
FRQWDPLQDWHG�VRLO����3URSRUWLRQ�UHWDLQHG�LQ�OXQJV��
�
,Q�DGGLWLRQ��D�GLIIHUHQW�VRLO�DGKHUHQFH�IDFWRU��EDVHG�RQ�XSGDWHG�YDOXHV�GLVFXVVHG�DERYH��ZDV�
XVHG�LQ�WKH�6KHHS�GLS�*XLGHOLQHV�DQG�LQ�WKH�1(675*�PHWKRGRORJ\��%RWK�RI�WKHVH�GRFXPHQWV�
DOVR�FRQVLGHU�WKDW�H[SRVXUH�YLD�LQKDODWLRQ�RI�SDUWLFXODWHV�LV�QHJOLJLEOH�DQG�WKHUHIRUH�KDYH�QRW�
LQFOXGHG�WKLV�SDWKZD\��(JLV��������DOVR�SURYLGH�VRLO�JXLGHOLQH�YDOXHV�IRU�D�UHFUHDWLRQDO�VHWWLQJ�
�ZKLFK� DUH� EDVHG� RQ� SURWHFWLRQ� IURP� RII�VLWH� LPSDFWV�� DQG� SURWHFWLRQ� RI� JURXQGZDWHU��
DOWKRXJK�QR�GHWDLOV�UHJDUGLQJ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU�SURWHFWLRQ�RI�KXPDQ�
KHDOWK�DUH�SURYLGHG�IRU�WKLV�VFHQDULR��
�
2QO\� 6DOFRU� ������� FRQVLGHUV� H[SRVXUH� YLD� LQKDODWLRQ� RI� SDUWLFXODWHV�� 7KH� *DVZRUNV�
*XLGHOLQHV�FRQVLGHU�H[SRVXUH�YLD�LQKDODWLRQ�RI�YRODWLOHV�RQO\��ZKLOH�WKH�6KHHS�GLS�*XLGHOLQHV�
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DQG� WKH� 1(675*� PHWKRGRORJ\� FRQVLGHU� WKDW� H[SRVXUH� YLD� LQKDODWLRQ� RI� SDUWLFXODWHV� LV�
QHJOLJLEOH�DQG�WKHUHIRUH�KDYH�QRW�LQFOXGHG�WKLV�SDWKZD\��
�

&RPPHUFLDO�DQG�LQGXVWULDO�ODQG�XVH�
&RPPHUFLDO�DQG�LQGXVWULDO�ODQG�XVH�KDV�EHHQ�FRQVLGHUHG�LQ�VHYHUDO�RI�WKH�GRFXPHQWV�DQG�IRU�
WKH�PRVW�SDUW� WKH�SDUDPHWHUV�VSHFLILHG� LQ� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�KDYH�EHHQ�XVHG��
DOWKRXJK�VRPH�GLIIHUHQFHV�H[LVW��7DEOH�������
�
7DEOH���� �3DUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU� WKUHVKROG�DQG�QRQ�
WKUHVKROG�FRQWDPLQDQWV�IRU�WKH�FRPPHUFLDO�DQG�LQGXVWULDO�H[SRVXUH�VFHQDULR
��
3DUDPHWHU� 77*� *:*� 3+*� 6DOFRU� 6'*� 7'&� 1(675*�
([SRVXUH�IUHTXHQF\��GD\V�\HDU�� ���� ���� ���� ���� ���� ���� ����
([SRVXUH�GXUDWLRQ��\HDU�� ��� ��� ��� ��� ��� ��� ���
$YHUDJLQJ�WLPH�±�QRQ�WKUHVKROG�
���\HDU��

��� ��� ��� ��� ��� ��� ���
%RG\�ZHLJKW��NJ�� ��� ��� ��� ��� ��� ��� ���
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�
VRLO�

YDU� ���� ���� YDU� YDU� ���� YDU�
,QJHVWLRQ�SDWKZD\� � � � � � � �
6RLO�LQJHVWLRQ�UDWH��PJ�GD\�� ��� ��� ��� ��� ��� ��� ���
'HUPDO�SDWKZD\� � � � � � � �
6XUIDFH�DUHD��FP��� ����� ����� ����� ����� ����� ����� �����
6RLO�DGKHUHQFH�IDFWRU��PJ�FP��� �� �� �� �� ���� �� ����
$EVRUSWLRQ�IDFWRU� &6� &6� 16��&6� &6� &6� &6� &6�
,QKDODWLRQ�SDWKZD\� � � � � � � �

�� ��� �� �� �� �� ��,QKDODWLRQ�UDWH�±�LQGRRU�
�P��GD\��
�������±�RXWGRRU��P��GD\���

�
����

�
���

�
���

�
����
�

�
��

�
����
�

�
��

3DUWLFXODWH�FRQFHQWUDWLRQ�
�µJ�P���

����� �� �� ����� �� ����� ��

$GGLWLRQDO�IDFWRUV� ������ �� �� ������ �� ������ ��

�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
µ�¶�±�QRW�DSSOLFDEOH��16�±�QRW�VWDWHG��&6�±�FRQWDPLQDQW�VSHFLILF�
��$YHUDJLQJ�WLPH�IRU�WKUHVKROG�FRQWDPLQDQWV�LV�WKH�VDPH�DV�WKH�H[SRVXUH�GXUDWLRQ���7KLV�LV�XVHG�WR�GHULYH�D�SDUWLFOH�HPLVVLRQ�
IDFWRU�RI�����[������ZKLFK�LV�XVHG�WR�HVWLPDWH�LQKDODWLRQ�H[SRVXUHV�DVVXPLQJ�����RI�GXVW�LV�UHVSLUDEOH�DQG�����RI�GXVW�LV�
FRQWDPLQDWHG�VRLO����3URSRUWLRQ�UHWDLQHG�LQ�OXQJV��
�
6SHFLILFDOO\�� D� GLIIHUHQW� VRLO� DGKHUHQFH� IDFWRU� LV� XVHG� LQ� WKH� 6KHHS�GLS� *XLGHOLQHV� DQG� WKH�
1(675*�PHWKRGRORJ\��,Q�DGGLWLRQ�� WKH�1(675*�PHWKRGRORJ\�XVHV�D�GLIIHUHQW�DGXOW�ERG\�
ZHLJKW� DQG� VNLQ� VXUIDFH� DUHD�� 7KH� *DVZRUNV� *XLGHOLQHV� DQG� 3HWUROHXP� +\GURFDUERQ�
*XLGHOLQHV� FRQVLGHU� H[SRVXUH� YLD� LQKDODWLRQ� RI� YRODWLOHV� RQO\�� 6LPLODUO\�� WKH� 6KHHS�GLS�
*XLGHOLQHV� DQG� WKH� 1(675*� PHWKRGRORJ\� FRQVLGHU� WKDW� H[SRVXUH� YLD� LQKDODWLRQ� RI�
SDUWLFXODWHV�LV�QHJOLJLEOH�DQG�WKHUHIRUH�KDYH�QRW�LQFOXGHG�WKLV�SDWKZD\��
�

0DLQWHQDQFH�H[FDYDWLRQ�ZRUNHUV�
$OO�LQGXVWU\�EDVHG�JXLGHOLQHV�KDYH�LQFOXGHG�D�PDLQWHQDQFH�H[FDYDWLRQ�VFHQDULR��DOWKRXJK�LQ�
VRPH� FDVHV� LW� LV� PHUJHG� ZLWK� WKH� FRPPHUFLDO� DQG� LQGXVWULDO� ODQG� XVH� VFHQDULR� �7LPEHU�
7UHDWPHQW� *XLGHOLQHV�� *DVZRUNV� *XLGHOLQHV��� ZKLOH� LQ� RWKHU� FDVHV� LW� UHPDLQV� D� VHSDUDWH�
H[SRVXUH� VFHQDULR� �H�J��3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV�� 6DOFRU� DQG� 7'&� �(JLV� �������
:LWK�WKH�H[FHSWLRQ�RI�WKH�ODQGILOO�RSHUDWRU�VFHQDULR�FRQVLGHUHG�LQ�(JLV���������WKH�SDUDPHWHUV�
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VSHFLILHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�KDYH�EHHQ�XVHG��7DEOH������)RU�WKLV�VFHQDULR��DQ�
H[SRVXUH�IUHTXHQF\�RI�����GD\V�\HDU�LV�XVHG��ZKLOH�DOO�RWKHU�SDUDPHWHUV�UHPDLQ�WKH�VDPH��
�
7DEOH���� �3DUDPHWHUV�XVHG�LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU� WKUHVKROG�DQG�QRQ�
WKUHVKROG�FRQWDPLQDQWV�IRU�WKH�SDUNV�DQG�UHFUHDWLRQDO�H[SRVXUH�VFHQDULR
��
3DUDPHWHU� 77*� *:*� 3+*� 6DOFRU� 7'&�
� � � � � ([FDYDWLRQ� /DQGILOO�
([SRVXUH�IUHTXHQF\��GD\V�\HDU�� ��� ��� ��� ��� ��� ����
([SRVXUH�GXUDWLRQ��\HDU�� ��� ��� ��� ��� ��� ���
$YHUDJLQJ�WLPH�±�QRQ�WKUHVKROG��
�\HDU��

��� ��� ��� ��� ��� ���
%RG\�ZHLJKW��NJ�� ��� ��� ��� ��� ��� ���
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�VRLO� YDU� ���� ���� YDU� ���� ����
,QJHVWLRQ�SDWKZD\��
6RLO�LQJHVWLRQ�UDWH�−��PJ�GD\�� ���� ���� ���� ���� ���� ����
'HUPDO�SDWKZD\�
6XUIDFH�DUHD��FP��� ����� ����� ����� ����� ����� �����
6RLO�DGKHUHQFH�IDFWRU��PJ�FP��� ���� ���� ���� ���� ���� ����
$EVRUSWLRQ�IDFWRU� &6� &6� 16��&6� &6� &6� &6�
,QKDODWLRQ�SDWKZD\�
,QKDODWLRQ�UDWH�±��P��GD\��� ��� ��� �� ���� ���� ����
3DUWLFXODWH�FRQFHQWUDWLRQ��µJ�P��� ����� �� �� ����� ����� �����


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV���
µ�¶�±�QRW�DSSOLFDEOH��YDU�±�YDULDEOH��16�±�QRW�VSHFLILHG��&6�±�FRQWDPLQDQW�VSHFLILF��
��$YHUDJLQJ�WLPH�IRU�WKUHVKROG�FRQWDPLQDQWV�LV�WKH�VDPH�DV�WKH�H[SRVXUH�GXUDWLRQ����7KLV�LV�XVHG�WR�GHULYH�D�SDUWLFOH�HPLVVLRQ�
IDFWRU�RI�����[�����P��NJ��ZKLFK�LV�XVHG�WR�HVWLPDWH�LQKDODWLRQ�H[SRVXUHV�DVVXPLQJ�����LV�UHVSLUDEOH�DQG�����LV�
FRQWDPLQDWHG�GXVW��
�
���� &RPSDULVRQ�RI�FRQWDPLQDQW�VSHFLILF�LQIRUPDWLRQ�
,Q�DGGLWLRQ�WR�GLIIHUHQFHV�LQ�WKH�PHWKRGRORJ\�XVHG�LQ�LQGLYLGXDO�GRFXPHQWV��GLIIHUHQFHV�LQ�WKH�
FRQWDPLQDQW�VSHFLILF�SDUDPHWHUV� YDOXHV� DOVR� FRQWULEXWH� WR� GLIIHUHQFHV� LQ� WKH� GHULYHG� VRLO�
JXLGHOLQH� YDOXHV�� 7KHVH� GLIIHUHQFHV� PD\� EH� LQ� WKH� FODVVLILFDWLRQ� RI� D� FRQWDPLQDQW� DV� D�
WKUHVKROG� RU� QRQ�WKUHVKROG� FRQWDPLQDQW�� GLIIHUHQFH� LQ� WKH�7',� XVHG�� WKH� GHUPDO� DEVRUSWLRQ�
IDFWRU��RU�WKH�H[WHQW�RI�SODQW�XSWDNH��7KH�GLIIHUHQFH�LQ�WKH�SDUDPHWHUV�XVHG�IRU�DUVHQLF��FRSSHU�
OHDG��EHQ]R�D�S\UHQH��GLHOGULQ��DQG�''7�DUH�GLVFXVVHG�EHORZ��7KHVH�FRQWDPLQDQWV�KDYH�EHHQ�
FRQVLGHUHG�LQ�D�QXPEHU�RI�WKH�GRFXPHQWV��
�

$UVHQLF�
6RLO�JXLGHOLQH�YDOXHV� IRU�DUVHQLF�KDYH�EHHQ�GLVFXVVHG� LQ�D�QXPEHU�RI�GRFXPHQWV� �7DEOH�����
:LWK�WKH�H[FHSWLRQ�RI�&DYDQDJK�	�3URIILWW��������DQG�&DYDQDJK���������WKH�SDUDPHWHUV��RU�
WKH� JXLGHOLQH� YDOXHV� �6KHHS�GLS�*XLGHOLQHV��� SURYLGHG� LQ� WKH�7LPEHU� 7UHDWPHQW�*XLGHOLQHV�
KDYH�EHHQ�XVHG��7DEOH������7KH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�FRQVLGHUHG�WKDW�DUVHQLF�ZDV�D�
QRQ�WKUHVKROG� FRQWDPLQDQW� ZKLOH� &DYDQDJK� 	� 3URIILWW� ������� DQG� &DYDQDJK� �������
FRQFOXGHG�WKDW��RQ�WKH�EDVLV�RI�FXUUHQW�WR[LFRORJLFDO�GDWD��DUVHQLF�VKRXOG�EH�FRQVLGHUHG�DV�D�
WKUHVKROG� FRQWDPLQDQW�� 7KHVH� GRFXPHQWV� XVHG� WKH� 7',� SURYLGHG� LQ� 8.� '()5$� 	� ($�
�������� DQG� DOORFDWHG� ���� RI� WKH� 7',� WR� H[SRVXUH� IURP� VRLO� DV� WKH� HVWLPDWHG� EDFNJURXQG�
H[SRVXUH�ZDV�JUHDWHU�WKDQ�����RI�WKH�7',��
�
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7DEOH� ��� � 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXH�IRU�DUVHQLF
���
3DUDPHWHU� 77*� 6'*�� $5&� $&&� &&&� 8:�

6RLO�JXLGHOLQH�YDOXH� ��� ��� �� ��� �� ����
7ROHUDEOH�GDLO\�LQWDNH�
�µJ�NJ�EZ�GD\��

�� �� ���� ���� ���� �

,QGH[�GRVH��µJ�NJ�
EZ�GD\�

������ ������ �� �� �� ������

&DQFHU�VORSH�IDFWRU�
����PJ�NJ�EZ�GD\���

����� ����� �� �� �� �����
&DQFHU�VORSH�IDFWRU�
����PJ�NJ�EZ�GD\��
LQKDODWLRQ�

��� ��� �� �� �� ���

3HUFHQWDJH�RI�7',�
DOORFDWHG�WR�VRLO�

���� ���� ��� ���� ��� ����
3ODQW�ELRDFFXPXODWLRQ�
IDFWRU�

����� ����� ������ �� ������ ��
6NLQ�DEVRUSWLRQ�IDFWRU� �� �� �� ������ �� ��


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
��7KLV�GRFXPHQWV�XVH�WKH�JXLGHOLQH�YDOXHV�SURYLGHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV����0RGLILHG�H[SRVXUH�IUHTXHQF\�DQG�
QR�SURGXFH�FRQVXPSWLRQ�DVVXPHG����%LDFFXPXODWLRQ�IDFWRU�IRU�URRWV��FRQWDPLQDQW�FRQFHQWUDWLRQV�LQ�OHDI\�YHJHWDEOHV�DUH�
DVVXPHG�WR�EH�����RI�URRW�YHJHWDEOHV�����'HIDXOW�YDOXH�LQ�WKH�PRGHO�5,6&�
�

&RSSHU�
6HYHUDO� RI� WKH� GRFXPHQWV� SURYLGH� VRLO� JXLGHOLQH� YDOXHV� IRU� FRSSHU� �7DEOH� ���� DOO� FRQVLGHU�
FRSSHU�DV�D�WKUHVKROG�FRQWDPLQDQW�DQG�XVH�WKH�VDPH�7',��+RZHYHU��WKH�SURSRUWLRQ�RI�WKH�7',�
DOORFDWHG� WR� H[SRVXUH� IURP� VRLO� YDULHV� �7DEOH� �����:KLOH� WKH�7LPEHU� 7UHDWPHQW�*XLGHOLQHV�
DOORFDWH� ���� RI� WKH� 7',� WR� VRLO�� QRPLQDOO\� WR� EH� FRQVLVWHQW� ZLWK� WKH� 'ULQNLQJ� :DWHU�
6WDQGDUGV�� 3'3� ������� ������ DQG� &DYDQDJK� 	� 3URIILWW� ������� GHWHUPLQHG� D� EDFNJURXQG�
H[SRVXUH� WR�FRSSHU�DQG�VXEWUDFWHG� WKLV�IURP�WKH�7',��3'3��������������DOORFDWHG� OHVV� WKDQ�
����� RI� WKH� UHVLGXDO� WR� H[SRVXUH� IURP� VRLO�� ZLWK� ���� RI� WKH� 7',� DOORFDWHG�� ,Q� FRQWUDVW��
&DYDQDJK�	�3URIILWW��������DOORFDWHG������RI�WKH�UHVLGXDO�WR�H[SRVXUH�IURP�VRLO���
�
7DEOH� ��� � 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXHV�IRU�FRSSHU���
3DUDPHWHU� 77*� $&&� &&&� +'&� 8:�

6RLO�JXLGHOLQH�YDOXH� ���� !������� !������� ����� !��������

%DFNJURXQG�H[SRVXUH�
�PJ�NJ�EZ�GD\��

�� �� ������ ���� ����

7ROHUDEOH�GDLO\�LQWDNH�
�PJ�NJ�EZ�GD\��

���� ���� ���� ���� �����

3HUFHQWDJH�RI�7',�
DOORFDWHG�WR�VRLO�

��� ��� ��� ��� ���

3ODQW�ELRDFFXPXODWLRQ�
IDFWRU�

������ �� �� ������ ��

6NLQ�DEVRUSWLRQ�IDFWRU� �� ������� �� �� ��

�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
��0RGLILHG�H[SRVXUH�IUHTXHQF\�DQG�QR�SURGXFH�FRQVXPSWLRQ�DVVXPHG���%LDFFXPXODWLRQ�IDFWRU�IRU�URRWV��FRQWDPLQDQW�
FRQFHQWUDWLRQV�LQ�OHDI\�YHJHWDEOHV�DUH�DVVXPHG�WR�EH�����RI�URRW�YHJHWDEOHV���7KH�FRQFHQWUDWLRQ�RI�FRSSHU�LQ�SURGXFH�ZDV�
VHW�DW����PJ�NJ��EDVHG�RQ�WKH�FRQFHQWUDWLRQ�DW�ZKLFK�SK\WR[LF�HIIHFWV�DUH�REVHUYHG��$W�WKLV�FRQFHQWUDWLRQ�LQWDNH�YLD�
FRQVXPSWLRQ�RI�SURGXFH�LV�����7',���'HIDXOW�YDOXH�LQ�WKH�PRGHO�5,6&�
�
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)XUWKHU�� LQ�FRQWUDVW�WR�XVLQJ�D�SODQW�ELRDFFXPXODWLRQ�IDFWRU��&DYDQDJK�	�3URIILWW��������VHW�
WKH� FRQFHQWUDWLRQ� RI� FRSSHU� LQ� SURGXFH� DW� ���PJ�NJ�� EDVHG� RQ� WKH� FRQFHQWUDWLRQ� DW� ZKLFK�
SK\WRWR[LF�HIIHFWV�DUH�REVHUYHG��$W�WKLV�FRQFHQWUDWLRQ��LQWDNH�YLD�FRQVXPSWLRQ�RI�SURGXFH�LV�
����RI�WKH�7',�IRU�ERWK�FKLOGUHQ�DQG�DGXOWV�DQG�VR�ZDV�FRQVLGHUHG�WR�EH�D�QHJOLJLEOH�VRXUFH�
RI�H[SRVXUH��
�

/HDG��
6HYHUDO�RI�WKH�GRFXPHQWV�SURYLGH�D�UHYLHZ�RU�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�OHDG��7DEOH�����
)RU� WKH�PRVW� SDUW� WKHVH� GRFXPHQWV� UHIHU� WR� OHDG� JXLGHOLQH� YDOXHV� GHYHORSHG� LQ� WKH�8QLWHG�
6WDWHV�RU�WKH�8QLWHG�.LQJGRP��ODUJHO\�DV�WKHVH�FRXQWULHV�KDYH�GHYHORSHG�VRLO�JXLGHOLQH�YDOXHV�
RQ� WKH� EDVLV� RI� EORRG� OHDG� FRQFHQWUDWLRQV� DQG� VRLO� FRQFHQWUDWLRQV� �86�(3$� ����D�� E�� 8.�
'()5$�DQG�($��������7RQNLQ�	�7D\ORU��������GHULYHG�VRLO�JXLGHOLQH�YDOXHV�IRU�OHDG�XVLQJ�
WKH� /HDGVSUHDG� PRGHO� RI� WKH� &DOLIRUQLD� 'HSDUWPHQW� RI� 7R[LF� 6XEVWDQFHV� &RQWURO�� ZKLFK�
UHODWHV� EORRG� OHDG� OHYHOV� WR� H[SRVXUH� IURP� VRLO��&DYDQDJK� ������� DQG�&DYDQDJK�	�3URIILWW�
�������SURYLGH�D�JRRG�RYHUYLHZ�RI�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�IRU�OHDG��7DEOH�������
�
7DEOH�����&RQWDPLQDQW�VSHFLILF�SDUDPHWHUV�XVHG�WR�GHULYH�VRLO�JXLGHOLQH�YDOXHV�IRU�OHDG
�
3DUDPHWHU� %LRVROLGV�

*XLGHOLQHV�
&&&�

6RLO�JXLGHOLQH�YDOXHV��PJ�NJ�� ���� ����������
%DFNJURXQG�H[SRVXUH��PJ�NJ�EZ�GD\�� �� �������
7ROHUDEOH�GDLO\�LQWDNH��PJ�NJ�EZ�GD\�� ������� �������
&DQFHU�VORSH�IDFWRU�����PJ�NJ�EZ�GD\��� �� ��
%LRDYDLODEOH�IUDFWLRQ� �� �������
3HUFHQWDJH�RI�7',�DOORFDWHG�WR�VRLO� �� ���
3ODQW�ELRDFFXPXODWLRQ�IDFWRU� �� ��
6NLQ�DEVRUSWLRQ�IDFWRU� �� ��


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
�
2QO\� WKH�%LRVROLGV�*XLGHOLQHV� DQG�&DYDQDJK�	�3URIILWW� �������GHULYH� VRLO�JXLGHOLQH�YDOXHV�
IRU� OHDG�� VR� RQO\� WKH� SDUDPHWHUV� XVHG� LQ� WKHVH� GRFXPHQWV� DUH� VKRZQ� LQ� 7DEOH� ���� 7KH�
%LRVROLGV� *XLGHOLQHV� LQGLFDWHV� WKDW� D� YDOXH� RI� ���� PJ�NJ� ZDV� GHULYHG� XVLQJ� WKH� 7LPEHU�
7UHDWPHQW�*XLGHOLQH�PHWKRGRORJ\�IRU�VRLO� LQJHVWLRQ��7KLV�ZDV�FORVH� WR�����PJ�NJ� WKDW�KDG�
EHHQ�GHWHUPLQHG�YLD�D�86�(3$�ULVN�DVVHVVPHQW�SURFHVV��DQG�WKH�'HSDUWPHQW�RI�+HDOWK��������
YDOXH��1=::$��������&DYDQDJK�	�3URIILWW��������GHULYHG�YDOXHV�IRU�OHDG�XVLQJ�DQ�XSGDWHG�
DQG�UHYLVHG�YHUVLRQ�RI�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQH�PHWKRGRORJ\�DVVXPLQJ�WKDW������DQG�
����RI�WKH�OHDG�ZDV�ELRDYDLODEOH���
�

%HQ]R�D�S\UHQH�
6RLO� JXLGHOLQH� YDOXHV� IRU� EHQ]R�D�S\UHQH� �%D3�� �7DEOH� ���� DUH� GHULYHG� LQ� WKH� 3HWUROHXP�
+\GURFDUERQ�*XLGHOLQHV�DQG�WKH�*DVZRUNV�*XLGHOLQHV��DQG�E\�&DYDQDJK�	�3URIILWW���������
.H\� GLIIHUHQFHV� LQ� WKH� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� IRU� EHQ]R�D�S\UHQH� DUH� WKH�
WR[LFRORJLFDO�LQWDNH�XVHG�E\�&DYDQDJK�	�3URIILWW��������DQG�WKH�SODQW�ELRDFFXPXODWLRQ�IDFWRU�
XVHG�LQ�DOO�GRFXPHQWV���
�
&DYDQDJK�	�3URIILWW��������XQGHUWRRN�D�UHYLHZ�RI�DYDLODEOH�WR[LFRORJLFDO�GDWD�DQG�FRQFOXGHG�
WKDW�PRUH�UHFHQW�GDWD�ZDV�DSSURSULDWH�WR�XVH��7KHVH�DXWKRUV�EDVHG�SODQW�XSWDNH�RQ�DYDLODEOH�
H[SHULPHQWDO� UHVXOWV�� ,Q�FRQWUDVW�� WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV�DQG� WKH�*DVZRUNV�
*XLGHOLQHV� XVH�PRGHOV� WR� HVWLPDWH� SODQW� XSWDNH��$V� GLVFXVVHG� LQ� VHFWLRQ� ����� WKHVH�PRGHOV�
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GLIIHU�DOWKRXJK�ERWK�PHWKRGV�DUH�EDVHG�RQ�WKH�ORJ�.RZ��RI�WKH�RUJDQLF�FRQWDPLQDQW��6OLJKWO\�
GLIIHUHQW�YDOXHV�DUH�XVHG�LQ�WKH�WZR�GRFXPHQWV�±�WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV�XVH�
D�ORJ�.RZ�RI�������ZKLOH�WKH�*DVZRUNV�*XLGHOLQHV�XVH�.RZ�RI������î������ZKLFK�JLYHV�D�ORJ�
.RZ�RI�������ZKLFK�DOVR�FRQWULEXWHV�WR�WKH�GLIIHUHQFH�LQ�WKH�HVWLPDWHG�SODQW�ELRDFFXPXODWLRQ�
IDFWRU��
�
7DEOH� ��� � 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXH�IRU�%D3
�
3DUDPHWHU� *:*� 3+*� $&&� &&&�
*XLGHOLQH�YDOXH� �� ����� ���� ��
&DQFHU�VORSH�IDFWRU�����PJ�NJ�EZ�GD\��� ���� ���� ���� ����
,QGH[�GRVH��QJ�NJ�EZ�GD\�� ���� ���� ���� ����
6NLQ�DEVRUSWLRQ�IDFWRU� ����� ������ ����� ������
3ODQW�ELRDFFXPXODWLRQ�IDFWRU�� ������� ������� �� �������


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV���
��1RW�JLYHQ�LQ�0I(���������%DFN�FDOFXODWHG�IURP�GHUPDO�SDWKZD\�YDOXH�RI�����PJ�NJ����*LYHQ�DV�D�IUHVK�ZHLJKW�3ODQW�
8SWDNH�)DFWRU��ZHLJKWHG�IRU�FRQVXPSWLRQ�RI�URRW�DQG�OHDI\�YHJHWDEOHV��EXW�FRQYHUWHG�IURP�GU\�ZHLJKW�DVVXPLQJ�D�GU\�ZHLJKW�
FRQWHQW�RI��������$SSHQGL[�)��0I(����������'U\�ZHLJKW����
�

''7�
6RLO�JXLGHOLQH�YDOXHV�IRU�''7�KDYH�EHHQ�FRQVLGHUHG�LQ�D�QXPEHU�RI�WKH�GRFXPHQWV��7DEOH�����
,Q�DOO�FDVHV��WKLV�YDOXH�LV�FRQVLGHUHG�WR�DSSO\�WR�WKH�VXP�RI�''7�DQG�LWV�PHWDEROLWHV�'''�DQG�
''(�� $OO� GRFXPHQWV� DVVXPH� ''7� LV� D� WKUHVKROG� FRQWDPLQDQW� DOWKRXJK� 3'3� ������� DOVR�
SURYLGHV�FDQFHU�VORSH�IDFWRUV��:LWK�WKH�H[FHSWLRQ�RI�3'3���������DOO�GRFXPHQWV�KDYH�XVHG�D�
7',�RI��������PJ�NJ��7DEOH�����VRXUFHG�IURP�86�(3$��������DQG�%DDUV�HW�DO����������3'3�
������� XVH� WKH� 7',� GHWHUPLQHG� E\� -035� �������� ZKLFK� LV� DOVR� XVHG� LQ� WKH� 1HZ� =HDODQG�
'ULQNLQJ�:DWHU�*XLGHOLQHV��0R+��������
�
'LIIHUHQW�YDOXHV� IRU�SODQW�XSWDNH�KDYH�EHHQ�XVHG��3'3� �������EDVHG�XSWDNH�RQ� WKH�PHGLDQ�
YDOXH�IRU�''7�SURYLGHG�LQ�86�(3$��������FLWHG�LQ�3'3��������,Q�FRQWUDVW�0I(��������XVHG�
D�YDOXH�RI�������EDVHG�RQ�PHGLDQ�RI�WKUHH�YDOXHV�SURYLGHG�IRU�''(��WKH�SULPDU\�PHWDEROLWH�
RI� ''7�� SURYLGHG� LQ� 86� (3$� �������� 7'&� �(JLV� ������ XVHG� WKH� 7UDYLV� 	� $UPV� �������
PRGHO�WR�HVWLPDWH�SODQW�XSWDNH��
�
7DEOH� ��� � 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXHV�IRU�''7�LQ�GLIIHUHQW�GRFXPHQWV
���
3DUDPHWHU� 6'*� +'&� 7'&� 8:�
*XLGHOLQH�YDOXH� ��� ��� ���� ���
7ROHUDEOH�GDLO\�LQWDNH��PJ�NJ�
EZ�GD\��

������� ������� ������ �����

&DQFHU�VORSH�IDFWRU�����PJ�NJ�
EZ�GD\���

�� �� �� �����

&DQFHU�VORSH�IDFWRU�����PJ�NJ�
EZ�GD\��LQKDODWLRQ��

�� �� �� �����

6NLQ�DEVRUSWLRQ�IDFWRU� ����� ����� ����� 16�
3ODQW�ELRDFFXPXODWLRQ�IDFWRU� ������ ������ ������� 1$�


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV�����&RQYHUWHG�IURP�D�UHSRUWHG�ZHW�ZHLJKW�YDOXH�DVVXPLQJ�����GU\�
ZHLJKW�RI�SURGXFH��
�������������������������������������������������
��.RZ�LV�WKH�RFWDQRO�ZDWHU�SDUWLWLRQ�FRHIILFLHQW�DQG�D�PHDVXUH�RI�WKH�UHODWLYH�DIILQLW\�DQ�RUJDQLF�FRPSRXQG�KDV�WR�
ELQG�WR�RUJDQLF�PDWHULDO��H�J��LQ�VRLO��RU�GLVVROYH�LQ�ZDWHU��
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'LHOGULQ�
6RLO�JXLGHOLQH�YDOXHV� IRU�GLHOGULQ�ZHUH�GHULYHG�E\�0I(���������(JLV� ��������DQG�&DYDQDJK�
�����F���$OO�GRFXPHQWV�FRQVLGHU�GLHOGULQ�DV�D� WKUHVKROG�FRQWDPLQDQW�DQG�XVH� WKH�VDPH�7',�
DQG� WKH� VDPH� GHUPDO� DEVRUSWLRQ� IDFWRU� �7DEOH� ����� 7KH� SULPDU\� GLIIHUHQFH� EHWZHHQ� WKH�
GRFXPHQWV� LV� LQ� WKH� SODQW� ELRDFFXPXODWLRQ� IDFWRU� XVHG�� &DYDQDJK� ������� XVHG� WKH�PHGLDQ�
YDOXH�RI�������UHSRUWHG�LQ�86�(3$���������ZKLOH�0I(��������XVHV�WKH�PHGLDQ�YDOXH�RI������
UHSRUWHG�LQ�DQ�XSGDWH�RI�WKLV�GRFXPHQW��86�(3$��������(JLV��������XVHG�WKH�7UDYLV�	�$UPV�
�������PRGHO�WR�HVWLPDWH�SODQW�XSWDNH��
�
7DEOH� ��� 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXHV�IRU�GLHOGULQ��
3DUDPHWHU� 6'*� $5&� 7'&�
*XLGHOLQH�YDOXH� ���� �� ��
7',� ������� ������ �������
6NLQ�DEVRUSWLRQ�IDFWRU� ���� ���� ����
3ODQW�ELRDFFXPXODWLRQ�IDFWRU� ����� ������ ��������


�5HIHU�WR�7DEOH���IRU�VRXUFH�GRFXPHQWV�DQG�DFURQ\PV��
��&RQYHUWHG�IURP�D�UHSRUWHG�ZHW�ZHLJKW�YDOXH�DVVXPLQJ�����GU\�ZHLJKW�RI�SURGXFH���
�

���� &RPSDULVRQ�RI�PHWKRGRORJLHV�WR�SURYLGH�SURWHFWLRQ�IRU�HFRORJLFDO�UHFHSWRUV�
6HYHUDO�RI�WKH�GRFXPHQWV�SURYLGH�JXLGHOLQH�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV�
�7DEOH�����:KLOH�VRPH��&DYDQDJK�	�%RRWK�������&DYDQDJK�������&DYDQDJK�	�2¶+DOORUDQ�
������ZHUH�GHYHORSHG�VSHFLILFDOO\�IRU�WKH�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV�RQ�FRQWDPLQDWHG�
ODQG�� WKH�%LRVROLGV�*XLGHOLQHV� DQG� WKH�ZDVWH� DFFHSWDQFH� FULWHULD�ZHUH� QRW��+RZHYHU�� JLYHQ�
WKDW�WKH�DLP�RI�WKH�VRLO�OLPLWV�SURYLGHG�LQ�WKH�%LRVROLGV�*XLGHOLQHV�LV�WKH�ORQJ�WHUP�SURWHFWLRQ�
RI� VRLO� TXDOLW\� WKHVH� YDOXHV� FRXOG� EH� DSSOLHG� WR� FRQWDPLQDWHG� ODQG�� ,Q� FRQWUDVW�� WKH� ZDVWH�
DFFHSWDQFH� FULWHULD� ZHUH� GHYHORSHG� WR� SURYLGH� SURWHFWLRQ� WKXV� WKHLU� DSSOLFDWLRQ� WR�
FRQWDPLQDWHG� ODQG� VWHPV�PRUH� IURP� WKH� SHUVSHFWLYH� RI� SRWHQWLDO� UHVWULFWLRQV� RQ� GLVSRVDO� RI�
FRQWDPLQDWHG�VRLO�WR�ODQGILOO��*LYHQ�WKH�GLIIHUHQW�EDVLV�IRU�SURWHFWLRQ��WKH�PHWKRGRORJ\�IRU�WKH�
ZDVWH�DFFHSWDQFH�FULWHULD�LV�QRW�GLVFXVVHG�IXUWKHU���
�
&DYDQDJK� 	� 2¶+DOORUDQ� ������� DQG� &DYDQDJK� ������� XSGDWHG� WKH� PHWKRGRORJ\� XVHG� LQ�
&DYDQDJK�	�%RRWK���������DQG�XVHG�VWDWLVWLFDO�H[WUDSRODWLRQ�PHWKRGV�WR�GHULYH�VRLO�JXLGHOLQH�
YDOXHV�ZKHQ� VXIILFLHQW� GDWD�ZHUH� DYDLODEOH�� ,Q� DGGLWLRQ�� WKH� XQFHUWDLQW\� IDFWRUV� XVHG�ZKHQ�
LQVXIILFLHQW�GDWD�ZHUH�DYDLODEOH�ZHUH�XSGDWHG��7KLV�PHWKRGRORJ\�LV�VLPLODU�WR�WKDW�XVHG�LQ�WKH�
$1=(&&�$50&$1=� ZDWHU� TXDOLW\� JXLGHOLQHV� �$1=(&&�$50&$1=� ������� EXW� GLIIHUV�
VLJQLILFDQWO\� IURP� WKDW� XVHG� LQ� WKH� %LRVROLGV� *XLGHOLQHV�� 7KH� VRLO� OLPLWV� LQ� WKH� %LRVROLGV�
*XLGHOLQHV� ZHUH� EDVHG� RQ� WKH� ORZHVW� REVHUYHG� DGYHUVH� HIIHFW� FRQFHQWUDWLRQV� �/2$(&��
GHWHUPLQHG�IURP�D�UHYLHZ�RI�WKH�DYDLODEOH�OLWHUDWXUH��
�

��� 'HULYDWLRQ�RI�*XLGHOLQH�9DOXHV�8VLQJ�1(675*�0HWKRGRORJ\�

�
7R� GDWH� QR� VRLO� JXLGHOLQH� YDOXHV� KDYH� EHHQ� GHULYHG� XVLQJ� WKH� PHWKRGRORJ\� SURSRVHG� E\�
1(675*��0I(��������$V�VXFK��WKHUH�KDV�EHHQ�QR�FRPSDULVRQ�RI�ZKDW�LQIOXHQFH�FKDQJHV�LQ�
WKH� PHWKRGRORJ\� ZRXOG� KDYH� RQ� WKH� ILQDO� VRLO� JXLGHOLQH� YDOXHV�� 7KLV� VHFWLRQ� GHULYHV� VRLO�
JXLGHOLQH� YDOXHV� IRU� DUVHQLF�� FRSSHU� DQG� EHQ]R�D�S\UHQH�� NH\� FRQWDPLQDQWV� RI� FRQFHUQ� LQ�
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PDMRU� XUEDQ� DUHDV�� $V� GLIIHUHQW� WR[LFRORJLFDO� LQWDNHV� KDYH� EHHQ� XVHG� IRU� DUVHQLF� DQG�
EHQ]R�D�S\UHQH� LQ� WKH� GLIIHUHQW�1HZ�=HDODQG� GRFXPHQWV�� VRLO� JXLGHOLQH� YDOXHV� DUH� GHULYHG�
ERWK�XVLQJ�WKH�WR[LFRORJLFDO�LQWDNHV�LQ�H[LVWLQJ�LQGXVWU\�EDVHG�JXLGHOLQHV��7LPEHU�7UHDWPHQW�
*XLGHOLQHV��3HWUROHXP�+\GURFDUERQ� *XLGHOLQHV�� DQG� WKRVH� LQ� &DYDQDJK�	� 3URIILWW� �������
EDVHG� RQ� D� UHFHQW� UHYLHZ� RI� WKH� WR[LFRORJLFDO� OLWHUDWXUH�� $OO� RWKHU� FRQWDPLQDQW�VSHFLILF�
SDUDPHWHUV�DUH�WKRVH�XVHG�LQ�&DYDQDJK�	�3URIILWW���������
�
$�GHVFULSWLRQ�RI�WKH�SURSRVHG�H[SRVXUH�VFHQDULRV�LQ�WKH�1(675*�PHWKRGRORJ\�LV�SURYLGHG�
LQ�7DEOH�����ZKLOH�WKH�VSHFLILF�SDUDPHWHUV�XVHG�LQ�HDFK�VFHQDULR�DUH�SURYLGHG�LQ�7DEOHV���±
����7DEOH����SURYLGHV�D�VXPPDU\�RI�WKH�FRQWDPLQDQW�VSHFLILF�SDUDPHWHUV�XVHG�WR�GHULYH�VRLO�
JXLGHOLQH� YDOXHV� LQ� WKLV� VHFWLRQ�� ZKLOH� 7DEOH� ��� SURYLGHV� D� VXPPDU\� RI� WKH� VRLO� JXLGHOLQH�
YDOXHV�GHULYHG�XVLQJ�WKH�1(675*�PHWKRGRORJ\��6RLO�JXLGHOLQH�YDOXHV�GHULYHG�IRU�LQGLYLGXDO�
SDWKZD\V�RI�H[SRVXUH�DUH�VXPPDULVHG�LQ�$SSHQGL[����
�
$V� FDQ� EH� VHHQ� IURP� 7DEOH� ���� WKH� FKRLFH� RI� WR[LFRORJLFDO� LQWDNH� IRU� DQ� LQGLYLGXDO�
FRQWDPLQDQW�PDNHV�D�GLIIHUHQFH�WR�WKH�ILQDO�JXLGHOLQH�YDOXH��8VLQJ�WKH�WR[LFRORJLFDO�LQWDNHV�
RI�&DYDQDJK�	�3URIILWW��������\LHOGV�ORZHU�VRLO�JXLGHOLQH�YDOXHV�IRU�DUVHQLF��DOWKRXJK�KLJKHU�
JXLGHOLQH�YDOXHV�IRU�%D3��7KH�1(675*�PHWKRGRORJ\�UHVXOWV�LQ�D�VLJQLILFDQWO\�GLIIHUHQW�VRLO�
JXLGHOLQH�YDOXH�IRU�DUVHQLF�FRPSDUHG�ZLWK�WKDW�GHULYHG�LQ�&DYDQDJK�	�3URIILWW��������IRU�WKH�
VWDQGDUG� UHVLGHQWLDO� VFHQDULR� ��� PJ�NJ�� HYHQ� WKRXJK� WKH� VDPH� FRQWDPLQDQW�VSHFLILF� DQG�
H[SRVXUH� SDUDPHWHUV�� ZLWK� WKH� H[FHSWLRQ� RI� H[SRVXUH� GXUDWLRQ�� ZHUH� XVHG�� 7KLV� VKRZV� WKH�
LQIOXHQFH�RQ� WKH� ILQDO� VRLO�JXLGHOLQH�YDOXH�RI� WKH�FKDQJH� LQ�H[SRVXUH�GXUDWLRQ� IRU� WKUHVKROG�
FRQWDPLQDQWV� LQ� WKH� 1(675*� PHWKRGRORJ\�� 7KH� VRLO� JXLGHOLQH� YDOXH� IRU� DUVHQLF� IRU� D�
VWDQGDUG� UHVLGHQWLDO� VFHQDULR� XVLQJ� WKH� &DYDQDJK� 	� 3URIILWW� ������� WR[LFRORJLFDO� LQWDNH� LV�
FORVH� WR� ���PJ�NJ�� WKH� VRLO� JXLGHOLQH� YDOXH� SUHVHQWHG� LQ� WKH�7LPEHU� 7UHDWPHQW�*XLGHOLQHV��
GHVSLWH� NQRZQ� HUURUV� LQ� WKH� ODWWHU� PHWKRGRORJ\�� ,Q� FRQWUDVW�� WKH� GLIIHUHQFH� EHWZHHQ� VRLO�
JXLGHOLQH� YDOXHV� IRU� %D3� GHULYHG� XVLQJ� WKH�1(675*�PHWKRGRORJ\� DQG� WKRVH� SUHVHQWHG� LQ�
H[LVWLQJ� LQGXVWU\�EDVHG� JXLGHOLQHV� �3HWUROHXP� +\GURFDUERQ� *XLGHOLQHV�� *DVZRUNV�
*XLGHOLQHV�� SULPDULO\� UHIOHFWV� WKH� GLIIHUHQFH� LQ� WKH� HVWLPDWLRQ� RI� H[SRVXUH� YLD� SURGXFH�
FRQVXPSWLRQ��ZKHQ�WKH�VDPH�WR[LFRORJLFDO�LQWDNH�LV�XVHG���
�
6RLO� JXLGHOLQH� YDOXHV� IRU� FRSSHU� IRU� DOO� UHVLGHQWLDO� VFHQDULRV� DUH� PXFK� KLJKHU� WKDQ� WKRVH�
SUHVHQWHG� LQ� WKH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� ±� WKLV� ODUJHO\� UHIOHFWV� FRQVLGHUDWLRQ� RI�
SURWHFWLRQ�RI�KXPDQ�KHDOWK�RQO\��DQG�DOORFDWLRQ�RI�D�JUHDWHU�SURSRUWLRQ�RI�WKH�7',�WR�H[SRVXUH�
IURP�VRLO��LQ�DGGLWLRQ�WR�WKH�FKDQJH�LQ�H[SRVXUH�GXUDWLRQ�IRU�WKUHVKROG�FRQWDPLQDQWV���
�
6RLO�JXLGHOLQH�YDOXHV� IRU�DOO�FRQWDPLQDQWV� IRU� WKH� LQGXVWULDO�H[SRVXUH�VFHQDULR�DUH�JHQHUDOO\�
KLJKHU� �OHVV� FRQVHUYDWLYH�� XVLQJ� WKH� 1(675*� PHWKRGRORJ\� FRPSDUHG� ZLWK� WKRVH� YDOXHV�
SUHVHQWHG�LQ�H[LVWLQJ�LQGXVWU\�EDVHG�JXLGHOLQHV��ZKHQ�WKH�VDPH�WR[LFRORJLFDO� LQWDNH�LV�XVHG��
7KLV� GLIIHUHQFH� LV� ODUJHO\� GXH� WR� WKH� H[FOXVLRQ� RI� H[SRVXUH� YLD� LQKDODWLRQ� LQ� WKH�1(675*�
PHWKRGRORJ\�� ,Q�FRQWUDVW�� WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV� LQFOXGH�H[SRVXUH�YLD� LQKDODWLRQ�
RI�SDUWLFXODWHV��ZKLOH� WKH�3HWUROHXP�+\GURFDUERQ�*XLGHOLQHV� DQG� WKH�*DVZRUNV�*XLGHOLQHV�
LQFOXGH� H[SRVXUH� YLD� LQKDODWLRQ� RI� YRODWLOHV�� +RZHYHU�� ZKLOH� WKLV� DSSHDUV� WR� VXJJHVW� WKDW�
LQKDODWLRQ� FRXOG� EH� D� VLJQLILFDQW� URXWH� RI� H[SRVXUH�� WKH� LQWDNH� RI� SDUWLFXODWHV�� DW� WKH�
FRQFHQWUDWLRQ�VSHFLILHG�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV������µJ�P����DQG�LQKDODWLRQ�UDWH�
RI����P��GD\�� LV�a���PJ�RU�a���RI� WKH�VRLO� LQJHVWLRQ�UDWH��7KLV� LQGLFDWHV� WKDW� LQKDODWLRQ�RI�
SDUWLFXODWHV� VKRXOG� EH� FRQVLGHUHG� QHJOLJLEOH�� )XUWKHU� ZRUN� LV� UHTXLUHG� LV� HVWDEOLVK� WKH�
VLJQLILFDQFH�RI�H[SRVXUH�YLD�LQKDODWLRQ�RI�YRODWLOHV��
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7DEOH� ��� � ([SRVXUH� VFHQDULRV� SURSRVHG� IRU� XVH� LQ� WKH� GHULYDWLRQ� RI� JHQHULF� VRLO� QXPHULF�
YDOXHV�IRU�PHWDOV�DQG�VHPL�YRODWLOH�FRQWDPLQDQWV�LQ�WKH�1(675*�PHWKRGRORJ\
�
6FHQDULR� 'HVFULSWLRQ�
5XUDO�5HVLGHQWLDO� 5XUDO�UHVLGHQWLDO�ODQG�XVH��

LQFOXGLQJ�SURGXFH�FRQVXPSWLRQ�
8UEDQ�UHVLGHQWLDO�� 6WDQGDUG�UHVLGHQWLDO�EORFN��

LQFOXGLQJ�SURGXFH�FRQVXPSWLRQ��
+LJK�GHQVLW\�UHVLGHQWLDO� 8UEDQ�UHVLGHQWLDO�EORFN��H[FOXGLQJ�

SURGXFH�FRQVXPSWLRQ��DSSOLFDEOH�
WR�XUEDQ�IODWV�DQG�DSDUWPHQWV�

3DUNV�$FWLYH�UHFUHDWLRQDO� 3XEOLF�DQG�SULYDWH�JUHHQ�DUHDV�WKDW�
DUH�XVHG�IRU�VSRUWV�DQG�UHFUHDWLRQ�

,QGXVWULDO��XQSDYHG��� 8QSDYHG�LQGXVWULDO�VLWHV��ZLOO�DOVR�
WDNH�LQWR�DFFRXQW�SDYLQJ�RI�D�
SURSRUWLRQ�RI�WKH�VLWH�

1(675*� �1DWLRQDO�(QYLURQPHQWDO�6WDQGDUG�7HFKQLFDO�5HYLHZ�*URXS�

�$Q�DGGLWLRQDO�H[SRVXUH�SDWKZD\�IRU�FRQVLGHUDWLRQ�LV�D�VFKRROV�NLQGHUJDUWHQ�VFHQDULR��ZKLFK�ZLOO�� GLIIHU�IURP�ERWK�
UHVLGHQWLDO�DQG�SDUNV�UHFUHDWLRQDO�VFHQDULRV��
�$�FRPPHUFLDO�,QGXVWULDO��SDYHG��VFHQDULR�LV�QRW�UHFRPPHQGHG�IRU�PHWDOV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�PHUFXU\��DQG�
VHPL�YRODWLOH�FRQWDPLQDQWV�GXH�WR�WKH�DEVHQFH�RI�VRLO�FRQWDFW�LQ�WKLV�VFHQDULR��+RZHYHU��WKLV�VFHQDULR�VKRXOG�EH�FRQVLGHUHG�
IRU�YRODWLOH�FRQWDPLQDQWV��
�
7DEOH� ��� � 6XPPDU\� RI� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO�
JXLGHOLQH�YDOXHV�XVLQJ�WKH�1(675*�PHWKRGRORJ\�
3DUDPHWHU� $UVHQLF� &RSSHU� %HQ]R�D�S\UHQH�
� &	3�� 77*�� � &	3�� 3+*��

7ROHUDEOH�GDLO\�LQWDNH� ������� �� ���� �� ��
&DQFHU�VORSH�IDFWRU�����PJ�NJ�
EZ�GD\���

�� ����� �� ���� ����

,QGH[�GRVH��µJ�NJ�EZ�GD\�� �� ������ �� ������� �������
6NLQ�DEVRUSWLRQ�IDFWRU� �� �� �� ������ ������
3ODQW�ELRDFFXPXODWLRQ�IDFWRU�� ������ ������ �� ������ ������

��5HIHU�7DEOH�������7KH�FRQFHQWUDWLRQ�RI�FRSSHU�LQ�SURGXFH�ZDV�VHW�DW����PJ�NJ��EDVHG�RQ�WKH�FRQFHQWUDWLRQ�DW�ZKLFK�
SK\WRWR[LF�HIIHFWV�DUH�REVHUYHG��$W�WKLV�FRQFHQWUDWLRQ�LQWDNH�YLD�FRQVXPSWLRQ�RI�SURGXFH�LV�����7',���
�
7DEOH�����6XPPDU\�RI�VRLO�JXLGHOLQH�YDOXHV�GHULYHG�XVLQJ�WKH�1(675*�PHWKRGRORJ\�
6XEVWDQFH� 5XUDO�

UHVLGHQWLDO�
8UEDQ�
UHVLGHQWLDO�

+LJK�GHQVLW\�
UHVLGHQWLDO�

3DUNV�$FWLYH�
UHFUHDWLRQ�

,QGXVWULDO�
�XQSDYHG��

$UVHQLF��&	3�� ��� ��� ���� ��� ����
$UVHQLF��77*�� ��� ��� ���� ���� ����
&RSSHU� !������� !������� !������� !������� !�������
%HQ]R�D�S\UHQH�
�&	3��

���� ���� ��� ��� ����
%HQ]R�D�S\UHQH�
�3+*��

���� ���� �� ���� ���

�
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��� &RQFOXVLRQV�

�
$� QXPEHU� RI� GRFXPHQWV� FXUUHQWO\� DYDLODEOH� LQ� 1HZ� =HDODQG� UHFRPPHQG� RU� GHYHORS� VRLO�
JXLGHOLQH� YDOXHV� IRU� WKH�PDQDJHPHQW� RI� FRQWDPLQDWHG� ODQG� DW� HLWKHU� D� QDWLRQDO� RU� UHJLRQDO�
OHYHO��:LWK�WKH�H[FHSWLRQ�RI�FDGPLXP�DQG�PHUFXU\��VRLO�JXLGHOLQH�YDOXHV�IRU�DOO�FRQWDPLQDQWV�
FRQVLGHUHG� DV� SULRULW\� �� E\�1(675*� KDYH� EHHQ� GHULYHG� LQ� H[LVWLQJ� GRFXPHQWV�� +RZHYHU��
WKHVH�GRFXPHQWV�PD\�FRQWDLQ�GLIIHUHQW�VRLO�JXLGHOLQH�YDOXHV�IRU�D�JLYHQ�FRQWDPLQDQW�DQG�ODQG�
XVH�DV�D�UHVXOW�RI�GLIIHUHQFHV�LQ�WKH�PHWKRGRORJ\��7KH�PDMRULW\�RI�WKHVH�GRFXPHQWV�IRFXV�RQ�
SURWHFWLRQ� RI� KXPDQ� KHDOWK� DQG� XVH� D� YDULDWLRQ� RI� WKH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV�
PHWKRGRORJ\� WR� GHULYH� JXLGHOLQH� YDOXHV�� 9DULDWLRQV� ODUJHO\� LQFOXGH� WKH� XVH� RI� GLIIHUHQW�
SDUDPHWHU�YDOXHV��SULPDULO\�IRU�WKH�GHUPDO�H[SRVXUH�DQG�SURGXFH�FRQVXPSWLRQ�SDWKZD\V��DQG�
GLIIHUHQFHV� LQ� WKH�PHWKRGRORJ\�XVHG� WR� HVWLPDWH� SODQW� XSWDNH�RI� FRQWDPLQDQWV�� ,Q� DGGLWLRQ��
GLIIHUHQW� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� KDYH� EHHQ� XVHG� LQ� GLIIHUHQW� GRFXPHQWV�� 7KH�
LQIOXHQFH� RI� GLIIHUHQW� SDUDPHWHU� YDOXHV�� LQFOXGLQJ� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV�� RQ� WKH�
ILQDO� VRLO� JXLGHOLQH� YDOXH� UHIOHFWV� WKH� LPSRUWDQFH� RI� JDLQLQJ� D� FRQVHQVXV� RQ� DOO� SDUDPHWHUV�
XVHG�LQ�WKH�GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV�WR�EH�DSSOLHG�DW�D�QDWLRQDO�OHYHO���
�
$�OLPLWHG�QXPEHU�RI�GRFXPHQWV�FRQVLGHU�SURWHFWLRQ�RI�HFRORJLFDO�UHFHSWRUV��'RFXPHQWV�WKDW�
GHULYH� VRLO� JXLGHOLQH� YDOXHV� VSHFLILFDOO\� IRU� XVH� LQ� FRQWDPLQDWHG� ODQG�PDQDJHPHQW� XVH� WKH�
VDPH� JHQHUDO� PHWKRGRORJ\�� +RZHYHU�� WKLV� PHWKRGRORJ\� GLIIHUV� IURP� WKDW� LQ� WKH�%LRVROLGV�
*XLGHOLQHV��ZKLFK�SURYLGH�VRLO�OLPLWV�IRU�ODQG�WR�ZKLFK�ELRVROLGV�DUH�DSSOLHG�EXW�ZKLFK�FRXOG�
DOVR�EH�DSSOLHG�WR�FRQWDPLQDWHG�ODQG��
�

��� 5HFRPPHQGDWLRQV�

�
•� 5HGHULYDWLRQ� RI� H[LVWLQJ� VRLO� JXLGHOLQH� YDOXHV� XVLQJ� D� FRPPRQ� PHWKRGRORJ\� DQG�

FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� LV� UHTXLUHG� WR� HQVXUH� FRQVLVWHQF\� LQ� GHULYHG� JXLGHOLQH�
YDOXHV��

•� &RQVHQVXV�LV�UHTXLUHG�RQ�WKH�WR[LFRORJLFDO�LQWDNH��WROHUDEOH�GDLO\�LQWDNH��VORSH�IDFWRU��DQG�
RWKHU� FRQWDPLQDQW�VSHFLILF� SDUDPHWHUV� XVHG� LQ� WKH� GHULYDWLRQ� RI� VRLO� JXLGHOLQH� YDOXHV��
$JUHHPHQW�RQ�WKH�WR[LFRORJLFDO�LQWDNH�YDOXH�VKRXOG�EH�UHDFKHG�ZLWK�RWKHU�DJHQFLHV�ZKR�
XVH�VLPLODU�YDOXHV��HJ��0R+��0$)�DQG�(50$����

•� &RQVHQVXV�RQ� WKH�JHQHUDO�PHWKRGRORJ\�� LQFOXGLQJ�SDUDPHWHU�YDOXHV��XVHG� WR�GHULYH�VRLO�
JXLGHOLQH�YDOXHV�LV�UHTXLUHG���

�

��� $FNQRZOHGJHPHQWV�

�
*UDHPH� 3URIILWW� �3'3��� 1LFN� .LP� �(QYLURQPHQW� :DLNDWR��� DQG� 7RQ\� &XVVLQV� DQG� /HRQ�
3HPEHUWRQ� �7RQNLQ� DQG� 7D\ORU�� DUH� WKDQNHG� IRU� SURYLGLQJ� GHWDLOV� RQ� UHOHYDQW� JXLGHOLQH�
YDOXHV�� (GGLH� *URJDQ� �$XFNODQG� 5HJLRQDO� &RXQFLO��� 0DUFXV� +HUUPDQ� �$XFNODQG� &LW\�
&RXQFLO���3DXO�)XWWHU��(QYLURQPHQW�%D\�RI�3OHQW\���-HQQ\�(DVWRQ��7DVPDQ�'LVWULFW�&RXQFLO��
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DQG� WKH� 0LQLVWU\� IRU� WKH� (QYLURQPHQW� DUH� WKDQNHG� IRU� SHUPLWWLQJ� GLVFXVVLRQ� RQ� UHOHYDQW�
JXLGHOLQH� YDOXHV�� /RXLV� 7UHPEOD\� DQG� .DWK\� 2¶+DOORUDQ� �/DQGFDUH� 5HVHDUFK�� DQG� +HOHQ�
'DYLHV� �(QYLURQPHQW�&DQWHUEXU\� DUH� WKDQNHG� IRU� WKHLU� FRPPHQWV� RQ� D� GUDIW� YHUVLRQ�RI� WKH�
UHSRUW��&KULVWLQH�%H]DU�DQG�:HQG\�:HOOHU�DUH�WKDQNHG�IRU�HGLWRULDO�DQG�IRUPDWWLQJ�DVVLVWDQFH��
�

���� 5HIHUHQFHV�

�
$OORZD\�%-��7KRUQWRQ� ,�� 6PDUW�*$��6KHUORFN� -&��4XLQQ�0-�������0HWDO� DYDLODELOLW\��7KH�

6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW�������±����
$1=(&&�������$XVWUDOLDQ�ZDWHU�TXDOLW\�JXLGHOLQHV� IRU� IUHVK�DQG�PDULQH�ZDWHUV��&DQEHUUD��

$XVWUDOLDQ�DQG�1HZ�=HDODQG�(QYLURQPHQW�DQG�&RQVHUYDWLRQ�&RXQFLO��
$1=(&&�$50&$1=��$XVWUDOLDQ�DQG�1HZ�=HDODQG�(QYLURQPHQW�DQG�&RQVHUYDWLRQ�&RXQFLO�

�$JULFXOWXUH�DQG�5HVRXUFH�0DQDJHPHQW�&RXQFLO�RI�$XVWUDOLD�DQG�1HZ�=HDODQG��������
$XVWUDOLDQ�DQG�1HZ�=HDODQG�JXLGHOLQHV� IRU� IUHVK�DQG�PDULQH�ZDWHU�TXDOLW\��&DQEHUUD��
$1=(&&�$50&$1=��

%DDUV�� $�-��� 7KHHOHQ�� 3�-�&�0��� -DQVVHQ�� -�0��� YDQ� $SHOGRUQ�� 0�(��� 0HLMULQN�� 0�&�0��
9HUGDP�� /��� =HLOPDNHU�� 0�-�� ������ 5H�HYDOXDWLRQ� RI� KXPDQ�WR[LFRORJLFDO� PD[LPXP�
SHUPLVVLEOH� ULVN� OHYHOV�� 5,90� 5HSRUW� ������� ����� %LOWKRYHQ�� 7KH� 1HWKHUODQGV��
1DWLRQDO�,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��

%ULQGVRQ�6�������6LPXODWHG� W\SLFDO�GLHWV� IRU� WKH���������1HZ�=HDODQG�7RWDO�'LHW�6XUYH\��
5HSRUW�SUHSDUHG�IRU�WKH�1HZ�=HDODQG�)RRG�6DIHW\�$XWKRULW\��KWWS���ZZZ�Q]IVD�JRYW�Q]��
�DFFHVVHG�1RYHPEHU��������

&DYDQDJK�-(�������'HULYDWLRQ�RI�ULVN�EDVHG�VRLO�JXLGHOLQH�YDOXHV�IRU�VHOHFWHG�FRQWDPLQDQWV�
DVVRFLDWHG�ZLWK� IRUPHU�PLOO�ZDVWH� LQ�:KDNDWDQH��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�
/&����������SUHSDUHG�IRU�*XOI�5HVRXUFH�0DQDJHPHQW��

&DYDQDJK� -(� ����D�� 5HYLHZ� RI� VRLO� DFFHSWDQFH� FULWHULD� IRU� FRSSHU� DQG� ''7�� /DQGFDUH�
5HVHDUFK�&RQWUDFW�5HSRUW�����������SUHSDUHG�IRU�WKH�$XFNODQG�5HJLRQDO�&RXQFLO��

&DYDQDJK�-(�����E��5HYLHZ�RI�VRLO�DFFHSWDQFH�FULWHULD�IRU�OHDG��/DQGFDUH�5HVHDUFK�&RQWUDFW�
5HSRUW�����������SUHSDUHG�IRU�WKH�$XFNODQG�5HJLRQDO�&RXQFLO��

&DYDQDJK� -(� ����F�� 5HYLHZ� RI� VRLO� DFFHSWDQFH� FULWHULD� IRU� GLHOGULQ�� /DQGFDUH� 5HVHDUFK�
&RQWUDFW�5HSRUW�����������SUHSDUHG�IRU�WKH�$XFNODQG�5HJLRQDO�&RXQFLO��

&DYDQDJK� -(� ����D�� 5HYLHZ� RI� VRLO� DFFHSWDQFH� FULWHULD� IRU� DUVHQLF�� /DQGFDUH� 5HVHDUFK�
&RQWUDFW�5HSRUW�����������SUHSDUHG�IRU�WKH�$XFNODQG�5HJLRQDO�&RXQFLO���

&DYDQDJK�-(�����E��%DVLV�IRU�GHULYLQJ�VRLO�JXLGHOLQH�YDOXHV�SURWHFWLYH�RI�KXPDQ�KHDOWK�IRU�
WKH� SURSRVHG� 1DWLRQDO� (QYLURQPHQWDO� 6WDQGDUGV� IRU� FRQWDPLQDWHG� ODQG�� /DQGFDUH�
5HVHDUFK�&RQWUDFW�5HSRUW�����������SUHSDUHG�IRU�0LQLVWU\�IRU�WKH�(QYLURQPHQW�

&DYDQDJK�-(�������'HYHORSPHQW�RI�VRLO�JXLGHOLQH�YDOXHV�SURWHFWLYH�RI�HFRORJLFDO�UHFHSWRUV�LQ�
WKH� $XFNODQG� 5HJLRQ�� 3DUW� ��� /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW� /&����������
SUHSDUHG�IRU�$XFNODQG�5HJLRQDO�&RXQFLO��

&DYDQDJK� -(�� %RRWK� /+� ������ 5HFRPPHQGDWLRQV� RI� VRLO� DFFHSWDQFH� FULWHULD� SURWHFWLYH� RI�
HFRORJLFDO�UHFHSWRUV�IRU�FRQWDPLQDQWV�DVVRFLDWHG�ZLWK�GLVXVHG�VKHHS�GLS�VLWHV��/DQGFDUH�
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5HVHDUFK�&RQWUDFW�5HSRUW�/&����������SUHSDUHG�IRU�WKH�:DLNDWR�3HVWLFLGH�$ZDUHQHVV�
&RPPLWWHH��

&DYDQDJK� -(�� 2¶+DOORUDQ� .� ������ 'HYHORSPHQW� RI� VRLO� JXLGHOLQH� YDOXHV� SURWHFWLYH� RI�
HFRORJLFDO� UHFHSWRUV�� /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW� /&���������� SUHSDUHG� IRU�
$XFNODQG�5HJLRQDO�&RXQFLO��

&DYDQDJK� -(�� 3URIILWW� *� ������ 6RLO� DFFHSWDQFH� FULWHULD� IRU� 6DQGLODQGV� UHVLGHQWLDO� DUHD��
/DQGFDUH�5HVHDUFK�&RQWUDFW� 5HSRUW� /&���������� SUHSDUHG� IRU� WKH�&KULVWFKXUFK�&LW\�
&RXQFLO��

&&0(� �&DQDGLDQ� &RXQFLOV� IRU� 0LQLVWHUV� IRU� WKH� (QYLURQPHQW�� ������ &DQDGLDQ�
HQYLURQPHQWDO�TXDOLW\�JXLGHOLQHV��KWWS���ZZZ�FFPH�FD�SXEOLFDWLRQV�FHTJBUFTH�KWPO��

'HSDUWPHQW�RI�+HDOWK�������3XEOLF�KHDOWK�JXLGHOLQHV�IRU�WKH�VDIH�XVH�RI�VHZDJH�HIIOXHQW�DQG�
VHZDJH�VOXGJH�RQ�ODQG��:HOOLQJWRQ��'HSDUWPHQW�RI�+HDOWK��

(&(72&�������+D]DUG�DVVHVVPHQW�RI�FKHPLFDO�FRQWDPLQDQWV� LQ�VRLO��7HFKQLFDO�5HSRUW�����
%UXVVHOV��(XURSHDQ�&KHPLFDO�,QGXVWU\�(FRORJ\�DQG�7R[LFRORJ\�&HQWUH��

(JLV� ������ 'HULYDWLRQ� RI� ULVN�EDVHG� DFFHSWDQFH� FULWHULD� IRU� KXPDQ� KHDOWK� DQG� WKH�
HQYLURQPHQW��5HSRUW�SUHSDUHG�IRU�7DVPDQ�'LVWULFW�&RXQFLO��

(XURSHDQ�&RPPLVVLRQ� ������7HFKQLFDO�*XLGDQFH� RQ�5LVN�$VVHVVPHQW�� 3DUW� ,,�� (85������
(1����(XURSHDQ�&RPPLVVLRQ���

+RIVKL� 5�� %RUHKDP� '�� $USLD� 0/� ������ µ/DPE� +DVV¶� PDWXULW\� DQG� IUXLW� TXDOLW\� VWXG\��
3UHVHQWHG� DW� WKH� ����� $YRFDGR� 5HVHDUFK� 6\PSRVLXP�� &DOLIRUQLD� $YRFDGR�
&RPPLVVLRQ��

-035� �-RLQW� )$2�:+2�PHHWLQJ� RQ� 3HVWLFLGH� 5HVLGXHV�� ������ 3HVWLFLGH� UHVLGXHV� LQ� IRRG�
������''7��*HQHYD��:RUOG�+HDOWK�2UJDQLVDWLRQ��

.LP�1�������6XJJHVWHG�JXLGHOLQHV� IRU� UHVLGHQWLDO� VRLO� VXE�GLYLVLRQ� LQ� WKH�:DLNDWR�5HJLRQ��
+DPLOWRQ��(QYLURQPHQW�:DLNDWR���

/RZH� -$�� -DPDOO� ,6�������$VVHVVLQJ�KHDOWK� ULVNV� DVVRFLDWHG�ZLWK�''7� UHVLGXHV� LQ� VRLOV� LQ�
&DOLIRUQLD��D�SURSRVLWLRQ����FDVH�VWXG\��5LVN�$QDO\VLV�������±����

0I(� ������ *XLGHOLQHV� IRU� DVVHVVLQJ� DQG� PDQDJLQJ� FRQWDPLQDWHG� JDVZRUNV� VLWHV� LQ� 1HZ�
=HDODQG��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW���

0I(�������*XLGHOLQHV�IRU�DVVHVVLQJ�DQG�PDQDJLQJ�SHWUROHXP�K\GURFDUERQ�FRQWDPLQDWHG�VLWHV�
LQ�1HZ�=HDODQG��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW���

0I(� ������ &RQWDPLQDWHG� ODQG�PDQDJHPHQW� JXLGHOLQHV� 1R���� +LHUDUFK\� DQG� DSSOLFDWLRQ� LQ�
1HZ� =HDODQG� RI� HQYLURQPHQWDO� JXLGHOLQH� YDOXHV�� :HOOLQJWRQ�� 0LQLVWU\� IRU� WKH�
(QYLURQPHQW��

0I(�������0RGXOH����+D]DUGRXV�ZDVWH�JXLGHOLQHV�±�/DQGILOO�ZDVWH�DFFHSWDQFH�FULWHULD�DQG�
ODQGILOO�FODVVLILFDWLRQ��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW��

0I(� ������ 1DWLRQDO� HQYLURQPHQWDO� VWDQGDUG� IRU� FRQWDPLQDWHG� ODQG�� QRWHV� RI� 7HFKQLFDO�
5HYLHZ�ZRUNVKRS��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW��

0I(�������$VVHVVLQJ�DQG�PDQDJLQJ�ULVNV�DVVRFLDWHG�ZLWK�IRUPHU�VKHHS�GLS�VLWHV��$�JXLGH�IRU�
ORFDO�DXWKRULWLHV��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW��

0I(� 	� 0R+� ������ +HDOWK� DQG� HQYLURQPHQWDO� JXLGHOLQHV� IRU� VHOHFWHG� WLPEHU� WUHDWPHQW�
FKHPLFDOV��:HOOLQJWRQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW�DQG�0LQLVWU\�RI�+HDOWK��
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0R+� ������ 7KH� HQYLURQPHQWDO� FDVH�PDQDJHPHQW� RI� OHDG� H[SRVHG� SHUVRQV�� *XLGHOLQHV� IRU�
SXEOLF�KHDOWK�VHUYLFHV��:HOOLQJWRQ��0LQLVWU\�RI�+HDOWK���

0R+� ������ 'ULQNLQJ� :DWHU� 6WDQGDUGV� IRU� 1HZ� =HDODQG� ������ :HOOLQJWRQ�� 0LQLVWU\� RI�
+HDOWK��

1(3&� �$XVWUDOLD�� ������ 1DWLRQDO� (QYLURQPHQW� 3URWHFWLRQ� &RXQFLO� �$VVHVVPHQW� RI� VLWH�
FRQWDPLQDWLRQ��PHDVXUH��6FKHGXOH�%����*XLGHOLQH�RQ� WKH� LQYHVWLJDWLRQ� OHYHOV� IRU� VRLO�
DQG�JURXQGZDWHU��$&7��$XVWUDOLD��

1=::$� ������ *XLGHOLQHV� IRU� WKH� VDIH� DSSOLFDWLRQ� RI� ELRVROLGV� WR� ODQG� LQ� 1HZ� =HDODQG��
:HOOLQJWRQ��1HZ�=HDODQG�:DWHU�DQG�:DVWHV�$VVRFLDWLRQ���

3'3�������2OG�RUFKDUG� VRLO� VDPSOLQJ�±� IXUWKHU� DVVHVVPHQW�RI�.XUD�.DXSDSD�DQG�.RKDQJD�
5HR��5HSRUW�SUHSDUHG�IRU�8QLYHUVLW\�R�:DLNDWR��:HOOLQJWRQ��3DWWOH�'HODPRUH�3DUWQHUV��

3'3� ������ $JULFKHPLFDO� XVH� DQG� UHVLGHQWLDO� GHYHORSPHQW�� 5HSRUW� SUHSDUHG� IRU� +DVWLQJV�
'LVWULFW�&RXQFLO��:HOOLQJWRQ��3DWWOH�'HODPRUH�3DUWQHUV��

3URIILWW�*�������6RPH�WKRXJKWV�RQ�WKH�UHGHYHORSPHQW�RI�IRUPHU�RUFKDUG�ODQG�IRU�UHVLGHQWLDO�
XVH�� 3URFHHGLQJV� RI� WKH� ��WK� $QQXDO� &RQIHUHQFH��:DVWH�0DQDJHPHQW� ,QVWLWXWH� 1HZ�
=HDODQG��1HOVRQ��1RYHPEHU�������

5XVVHOO��'��3DUQHOO��:��:LOVRQ��1�������1=�)RRG��1=�3HRSOH�−�.H\�UHVXOWV� IURP�WKH������
1DWLRQDO�1XWULWLRQ�6XUYH\��0LQLVWU\�RI�+HDOWK��:HOOLQJWRQ��1HZ�=HDODQG��$YDLODEOH�DW��
KWWS���ZZZ�PRK�JRYW�Q]��

5\DQ� -$�� %HOO� 50��'DYLGVRQ� -0��2¶&RQQRU�*$� ������ 3ODQW� XSWDNH� RI� QRQ�LRQLF� RUJDQLF�
FKHPLFDOV�IURP�VRLO��&KHPRVSKHUH���������±������

6DOFRU�������+HDOWK�LQYHVWLJDWLRQ�OHYHOV�IRU�GLR[LQ�FRQWDPLQDWHG�VRLO��5HSRUW�IRU�WKH�0LQLVWU\�
IRU�WKH�(QYLURQPHQW���

7RQNLQ� DQG� 7D\ORU� ������ )HUQGDOH� .LQGHUJDUWHQ�� ���� 1HZ� 1RUWK� 5RDG�� 0W� $OEHUW� 6LWH�
9DOLGDWLRQ� 5HSRUW�� 5HSRUW� IRU� $XFNODQG� &LW\� &RXQFLO� (QYLURQPHQWDO� DQG� 8WLOLW\�
0DQDJHPHQW���

7UDYLV� &�� $UPV� $'� ������ %LRFRQFHQWUDWLRQ� RI� RUJDQLFV� LQ� EHHI�� PLON�� DQG� YHJHWDWLRQ��
(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\��������±�����

8.� '()5$� 	� ($� �'HSDUWPHQW� IRU� (QYLURQPHQW�� )RRG� DQG� 5XUDO� $IIDLUV� DQG� WKH�
(QYLURQPHQW� $JHQF\�� ����D�� 6RLO� JXLGHOLQH� YDOXHV� IRU� OHDG� FRQWDPLQDWLRQ�� 5HSRUW�
6*9�����%ULVWRO��8.��(QYLURQPHQW�$JHQF\���

8.�'()5$�	�($�����E��$VVHVVPHQW�RI�ULVNV�WR�KXPDQ�KHDOWK�IURP�ODQG�FRQWDPLQDWLRQ��$Q�
RYHUYLHZ�RI�WKH�GHYHORSPHQW�RI�VRLO�JXLGHOLQH�YDOXHV�DQG�UHODWHG�UHVHDUFK��5HSRUW�&/5�
���%ULVWRO��8.��(QYLURQPHQW�$JHQF\��

86�(3$�����D��7HFKQLFDO�VXSSRUW�GRFXPHQW��SDUDPHWHUV�DQG�HTXDWLRQV�XVHG�LQ�WKH�LQWHJUDWHG�
H[SRVXUH� XSWDNH� ELRNLQHWLF�PRGHO� IRU� OHDG� LQ� FKLOGUHQ� �Y�����G��� (3$� ����5���������
:DVKLQJWRQ�'&��8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��

86�(3$�����E��0HPRUDQGXP��26:(5�'LUHFWLYH��5HYLVHG� LQWHULP� VRLO� OHDG� JXLGDQFH� IRU�
&(5&/$�VLWHV�DQG�5&5$�FRUUHFWLYH�DFWLRQ�IDFLOLWLHV��26:(5�'LUHFWLYH��������������

86�(3$�������6RLO�VFUHHQLQJ�JXLGDQFH��WHFKQLFDO�EDFNJURXQG�GRFXPHQW��(3$�����5���������
:DVKLQJWRQ�'&��8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���

86�(3$�������([SRVXUH�IDFWRUV�KDQGERRN��8SGDWH��(3$�����3�������)D��:DVKLQJWRQ��'&��
8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���
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86� (3$� ������ 6XSSOHPHQWDO� JXLGDQFH� IRU� GHYHORSLQJ� VRLO� VFUHHQLQJ� OHYHOV� DW� 6XSHUIXQG�
VLWHV��:DVKLQJWRQ�'&��8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��

86� (3$� ������ 5HJLRQV� �� DQG� �� 3UHOLPLQDU\� UHPHGLDWLRQ� JRDOV��� :DVKLQJWRQ� '&�� 8�6��
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��

86� (3$� ������ *XLGDQFH� IRU� GHYHORSLQJ� HFRORJLFDO� VRLO� VFUHHQLQJ� /HYHOV�� $WWDFKPHQW� ����
([SRVXUH� IDFWRUV� DQG� ELRDFFXPXODWLRQ� PRGHOV� IRU� GHULYDWLRQ� RI� ZLOGOLIH� (FR�66/��
26:(5�'LUHFWLYH�����������:DVKLQJWRQ�'&��8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���

86�(3$�������5LVN�DVVHVVPHQW�JXLGDQFH�IRU�6XSHUIXQG�9ROXPH����+XPDQ�+HDOWK�(YDOXDWLRQ�
0DQXDO� �3DUW�(�� 6XSSOHPHQWDO�*XLGDQFH� IRU� GHUPDO�5LVN�$VVHVVPHQW��� 6XSSOHPHQWDO�
(3$�����5��������8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&��

86� (3$� ����F�� $WWDFKPHQW� ���� *XLGDQFH� IRU� GHYHORSLQJ� (FRORJLFDO� VRLO� VFUHHQLQJ� OHYHOV�
�(FR�66/��� ([SRVXUH� IDFWRUV� DQG� ELRDFFXPXODWLRQ� PRGHOV� IRU� GHULYDWLRQ� RI� ZLOGOLIH�
(FR�66/��:DVKLQJWRQ�'&��86�(3$��

86�+8'��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��������7HFKQLFDO�JXLGHOLQHV�IRU�
WKH� HYDOXDWLRQ� DQG� FRQWURO� RI� OHDG�EDVHG� SDLQW� KD]DUGV� LQ� KRXVLQJ��:DVKLQJWRQ� '&��
8QLWHG�6WDWHV�'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��

9DQQRRUW� 5�� 7KRPVRQ� %0� ������ �������� 1HZ� =HDODQG� 7RWDO� 'LHW� 6XUYH\�� $JULFXOWXUDO�
FRPSRXQG� UHVLGXHV�� VHOHFWHG� FRQWDPLQDQWV� DQG� QXWULHQWV�� :HOOLQJWRQ�� 1HZ� =HDODQG�
)RRG�6DIHW\�$XWKRULW\��

�
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$SSHQGL[��� $XFNODQG�&LW\�&RXQFLO�VRLO�FULWHULD�
�
7DEOH�$��$XFNODQG�&LW\�&RXQFLO�LQWHULP��VRLO�VFUHHQLQJ�FULWHULD�±�KXPDQ�KHDOWK�

+XPDQ�+HDOWK�*XLGHOLQH���PJ�NJ��
&RQWDPLQDQW�

5HVLGHQWLDO� 3DUNODQG���
5HFUHDWLRQ��

+HDY\�PHWDOV�
$UVHQLF� ���� ����
&DGPLXP� ���� ���
&KURPLXP��7ULYDOHQW�� ����� �������
&RSSHU� ����� �����
/HDG� ������� ����
0HUFXU\� ���� ���
1LFNHO� ����� ����
=LQF� �������� �������
3RO\F\FOLF�DURPDWLF�K\GURFDUERQV�
%HQ]R>D@DQWKUDFHQH� ������ ��
%HQ]R>E@IOXRUDQWKHQH� ������ ��
1DSKWKDOHQH�� ��� !����
'LEHQ]R>D�K@DQWKUDFHQH� ������ ��
,QGHQR>������F�G@S\UHQH� ������ ��
%HQ]R�D�S\UHQH��HTXLYDOHQFH�� ������ ��
7RWDO�SRO\F\FOLF�DURPDWLF�
K\GURFDUERQV� ���� ���
3RO\FKORULQDWHG�ELSKHQ\OV��3&%V��
3RO\FKORULQDWHG�ELSKHQ\OV� ������ ���
3HVWLFLGHV�
''7�''(�'''��WRWDO�� ���� ����
$OGULQ� ���� ���
'LHOGULQ� ��� ���
/LQGDQH� ������ ��
+HSWDFKORU� ���� ���
&KORUGDQH� ���� ����

���7KHVH�7LHU�,�LQYHVWLJDWLRQ�YDOXHV�DUH�FXUUHQWO\�XVHG�RQ�DQ�LQWHULP�EDVLV�E\�$XFNODQG�&LW\�&RXQFLO��
7KH�YDOXHV�ZLOO�EH�VXSHUVHGHG�E\�IXWXUH�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUGV��1(6��IRU�KXPDQ�KHDOWK� �
���1(3&��������VWDQGDUG�UHVLGHQWLDO�ZLWK�JDUGHQ�DFFHVVLEOH�VRLO��KRPH�JURZQ�SURGXFH�FRQWULEXWLQJ�����SURGXFH�
FRQVXPSWLRQ�
���7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+�������UHVLGHQWLDO��FRPELQDWLRQ�����KRPH�JURZQ�SURGXFH���
���9DOXH�FXUUHQWO\�XQGHU�UHYLHZ��
�����&DYDQDJK�����������
���86(3$�5HJLRQ����1RWH�WKDW�FXUUHQW�1=�JXLGHOLQHV�IRU�FDQFHU�ULVN�DFFHSWDELOLW\�GLIIHU�IURP�86�JXLGHOLQHV�E\�D�IDFWRU�RI�����
���6RLO�DFFHSWDQFH�FULWHULD�LQ�*DVZRUNV�*XLGHOLQHV���0I(�����������KRPH�JURZQ�SURGXFH���
���0I(�2LO�,QGXVWU\�JXLGHOLQHV��DOO�SDWKZD\V�����P��VDQG\�VLOW���
�
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$SSHQGL[��� 6XJJHVWHG� JXLGHOLQHV� IRU� UHVLGHQWLDO� VRLO� VXEGLYLVLRQ� LQ� WKH� :DLNDWR�
5HJLRQ�
�
7DEOH� $�� � 6XJJHVWHG� VRLO� JXLGHOLQHV� IRU� WKH� :DLNDWR� 5HJLRQ� �1LFN� .LP�� (QYLURQPHQW�
:DLNDWR��6HSWHPEHU�������
�
� +XPDQ�KHDOWK�

�
3URWHFWLRQ�RI�HFRORJLFDO�
UHFHSWRUV��XVXDOO\��SODQWV��

-RLQW�
KXPDQ�HFRORJLFDO�

6XJJHVWHG�GHIDXOW�
JXLGHOLQH�WR�XVH�

$UVHQLF� ������� �������±���� �� ����
&DGPLXP� ������ ��� �� �����
&KURPLXP� �������������� �������� �� ��������
&RSSHU� �������� ��������������� �� ��������
/HDG� �������������������� �� ��������� ���������
0HUFXU\� ������� ���� ������ �������
1LFNHO� ����� ����� ����� �����
=LQF� ��������� ������ ������ ����������
''7��� �������������� �� ������ ������
5HIHUHQFHV�DQG�FRPPHQWDU\�
���7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+��������WDEOH�������
���)LJXUH�IRU�����KRPH�SURGXFH�LQJHVWLRQ��1RWH�WKDW�WKH�GHULYHG�ILJXUH�IRU�����KRPH�SURGXFH�LQJHVWLRQ�LV�����PJ�NJ��ZKLFK�
LV�EHORZ�QDWXUDO�DUVHQLF�FRQFHQWUDWLRQV�RI�PDQ\�VRLOV��
���%LRVROLGV�*XLGHOLQHV��1=::$��������1RWH�WKDW�DOWKRXJK�WKHVH�JXLGHOLQHV�PD\�DSSHDU�WR�UHODWH�WR�DJULFXOWXUDO�VRLOV��
FRQVLGHUDWLRQV�UHODWLQJ�WR�SODQW�KHDOWK�DUH�FRPPRQ�EHWZHHQ�DJULFXOWXUDO�DQG�UHVLGHQWLDO�VRLOV��)RU�VRPH�FRQWDPLQDQWV��
UHVLGHQWLDO�JXLGHOLQHV�ZHUH�GHULYHG�EDVHG�RQ�WKH�PHWKRGRORJ\�VHW�RXW�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+�
�������
���8.�'()5$�DQG�($������E���6HOHFWHG�LQ�DFFRUGDQFH�ZLWK�0I(���������
��1RWH�WKDW�WKH�8.�JXLGHOLQHV��8.�'()5$�	�($�����E��JLYH�WKUHH�ILJXUHV�IRU�FDGPLXP��GHSHQGLQJ�RQ�VRLO�S+����PJ�NJ�IRU�
S+������PJ�NJ�IRU�S+����DQG���PJ�NJ�IRU�S+����7KLV�UHODWHV�WR�WKH�UHODWLRQVKLS�EHWZHHQ�DFLGLW\�DQG�SODQW�XSWDNH�LQ�KRPH�
SURGXFH��,Q�WKH�:DLNDWR�5HJLRQ��VRLOV�WHQG�WR�EH�EHORZ�S+����DQG�WKH�JXLGHOLQH�ILJXUH�RI���PJ�NJ�DSSOLHV��$�PHDQ�VRLO�S+�
ILJXUH�RYHU����SDVWRUDO��KRUWLFXOWXUDO��DUDEOH��IRUHVW�DQG�EDFNJURXQG�VLWHV�LQ�WKH�:DLNDWR�5HJLRQ�ZDV�S+�������
��6WULFWO\�VSHDNLQJ��WKLV�UHODWHV�WR�FKURPLXP��,,,���EXW�WKH�FRPPRQ�DVVXPSWLRQ�LV�PDGH�WKDW�DOPRVW�DOO�FKURPLXP�LQ�W\SLFDO�
VRLO�ZLOO�EH�LQ�WKLV�R[LGDWLRQ�VWDWH��:KHUH�WKH�VRLO�LV�DVVRFLDWHG�ZLWK�DQ�LQGXVWULDO�SURFHVV�WKDW�PDNHV�XVH�RI�FKURPLXP��ERWK�
FKURPLXP��,,,��DQG�FKURPLXP��9,��VKRXOG�EH�WHVWHG�IRU��/LPLWV�IRU�FKURPLXP��9,��DUH�PXFK�ORZHU����PJ�NJ�IRU�����KRPH�
SURGXFH�LQJHVWLRQ��DQG����PJ�NJ�IRU�����KRPH�SURGXFH�LQJHVWLRQ��
��'HULYHG�ILJXUH�IRU�����KRPH�SURGXFH�LQJHVWLRQ��1RWH�WKDW�WKH�ILJXUH�RI�����PJ�NJ�ZDV�DGRSWHG�EHFDXVH�LW�LV�SURWHFWLYH�RI�
SODQW�KHDOWK��
��,Q�WHUPV�RI�KXPDQ�KHDOWK�SURWHFWLRQ��LW�PLJKW�EH�UHDVRQDEO\�DUJXHG�WKDW�WKH�KLJKHU�FKURPLXP�DQG�PHUFXU\�ILJXUHV�DUH�PRUH�
DSSOLFDEOH�WR�UHVLGHQWLDO�VRLO��+RZHYHU��LW�LV�VR�UDUH�WR�ILQG�FKURPLXP�QHDULQJ�����PJ�NJ��RU�PHUFXU\�QHDULQJ���PJ�NJ�WKDW�LW�
VHHPV�DSSURSULDWH�WR�PDNH�XVH�RI�WKH�ORZHU�ILJXUHV�IRU�SURWHFWLRQ�RI�SODQW�OLIH�DV�WKH�XVXDO�GHIDXOW�YDOXH��$V�WKH�ORZHU�RI�WKH�
WZR�RSWLRQV��WKH�FKURPLXP�YDOXH�RI�����PJ�NJ�LV�DOVR�WKH�ILJXUH�DGRSWHG�LQ�WKH�+HDOWK�DQG�(QYLURQPHQWDO�*XLGHOLQHV�IRU�
6HOHFWHG�7LPEHU�7UHDWPHQW�&KHPLFDOV���������:KHUH���PJ�NJ�PHUFXU\�LV�H[FHHGHG��XVH�RI�D�KLJKHU�ULVN�EDVHG�OLPLW������
PJ�NJ��LV�QRW�SUHFOXGHG��
��7KLV�LV�WKH�ILJXUH�WKDW�ZDV�GHULYHG�IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK�XQGHU�����KRPH�SURGXFH�LQJHVWLRQ��7KH�FRSSHU�JXLGHOLQH�
LV�XQGHU�UHYLHZ�E\�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW��GXH�WR�PHWKRGRORJLFDO�SUREOHPV�LQ�WKH�ZD\�LW�ZDV�GHULYHG�LQ�WKH�
7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+��������$�PRUH�UHOLDEOH�ILJXUH�RI�����PJ�NJ������KRPH�SURGXFH�LQJHVWLRQ��KDV�
EHHQ�XVHG�LQ�VRPH�SDUWV�RI�WKH�$XFNODQG�5HJLRQ��EDVHG�RQ�DQ�DSSURSULDWH�ULVN�PHWKRGRORJ\��+RZHYHU��WKLV�LV�QRW�\HW�D�
QDWLRQDOO\�DGRSWHG�ILJXUH��DQG�XQWLO�LW��RU�VRPHWKLQJ�VLPLODU��LV��WKH�ILJXUH�RI�����PJ�NJ�IRU�����KRPH�SURGXFH�LQJHVWLRQ�
IURP�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��LV�UHFRPPHQGHG�LQ�WKH�LQWHULP��:KHUH�WKLV�LV�H[FHHGHG��VLWH�VSHFLILF�FDVHV�PLJKW�EH�
PDGH��
���7KLV�ILJXUH�LV�VSHFLILFDOO\�GHVLJQHG�IRU�SURWHFWLRQ�RI�SODQW�OLIH��EXW�LV�VXSHUFHGHG�E\�WKH�QHZHU�����PJ�NJ�ILJXUH�IURP�WKH�
%LRVROLGV�*XLGHOLQHV�>IRRWQRWH��@��$V�D�UHVXOW�RI�WKH�ZD\�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+�������DUH�ODLG�RXW��
����PJ�NJ�LV�VRPHWLPHV�FRQIXVHG�IRU�WKH�����KRPH�SURGXFH�LQJHVWLRQ�ILJXUH��,Q�UHDOLW\�LW�ZDV�WKH�ORZHU�RI�WZR�HVWLPDWHV��
RQH�IRU�SURGXFH�LQJHVWLRQ��DQG�RQH�IRU�SODQW�KHDOWK��
���5HVLGHQWLDO�ODQG�ILJXUH�GHULYHG�DV�SDUW�RI�GHYHORSPHQW�RI�JXLGHOLQH�>IRRWQRWH��@�XVLQJ�WKH�PHWKRGRORJ\�VHW�RXW�LQ�WKH�
7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+���������7KLV�PHWKRGRORJ\�LV�*RYHUQPHQW�3ROLF\����)RU�VXEGLYLVLRQV��WKLV�LV�
WDNHQ�WR�VXSHUFHGH�0LQLVWU\�RI�+HDOWK�DGYLFH�SURYLGHG�LQ�JXLGHOLQH��0R+������>IRRWQRWH���@��
���0R+���������7KLV�JXLGHOLQH�PD\�VWLOO�KDYH�UHOHYDQFH��SDUWLFXODUO\�WR�DOUHDG\�GHYHORSHG�SURSHUWLHV��
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���/HDG�LV�D�VSHFLDO�FDVH�FRQWDPLQDQW�ZKHUH�JRRG�VFLHQFH�H[LVWV�OLQNLQJ�VRLO�FRQFHQWUDWLRQV�ZLWK�EORRG�OHDG�OHYHOV�LQ�FKLOGUHQ��
7KH�ILJXUH�RI�����PJ�NJ�UHFRPPHQGHG�E\�WKH�0LQLVWU\�RI�+HDOWK�>IRRWQRWH���@�VWULFWO\�DSSOLHV�WR�VRLO�UHSODFHPHQW�LQ�KLJK�
FRQWDFW�DUHDV��$V�D�ULVN�EDVHG�ILJXUH�LW�VXSHUVHGHV�WKH�$1=(&&��������WKUHVKROG�ILJXUH�RI�����PJ�NJ��:KHUH�VRLOV�FRQWDLQ�
PRUH�OHDG�WKDQ�����PJ�NJ�LQ�DQ�HVWDEOLVKHG�DUHD��VRLO�UHPRYDO�PD\�RU�PD\�QRW�EH�UHTXLUHG��&RQVXOW�JXLGHOLQH�>IRRWQRWH���@��
���&&0(�������6HOHFWHG�LQ�DFFRUGDQFH�ZLWK�0I(����������
���1RWH�WKDW�WKH�DYHUDJH�OHDG�FRQWHQW�RI�XUEDQ�DQG�VXEXUEDQ�UHVLGHQWLDO�VRLO�LQ�1HZ�=HDODQG�JHQHUDOO\�H[FHHGV����PJ�NJ��GXH�
WR�IRUPHU�XVH�RI�OHDGHG�SHWURO��$Q�DYHUDJH�IRU����+DPLOWRQ�ODZQ�VRLO�VDPSOHV�ZDV����PJ�NJ��
���7KH�JXLGHOLQHV�IRRWQRWH�>�@�UHIHUHQFH�D�'HSDUWPHQW�RI�+HDOWK��������ILJXUH�RI���PJ�NJ��EXW�WKLV�DSSHDUV�WR�EH�D�WKUHVKROG�
OHYHO�DQG�QRW�ULVN�EDVHG��
���1(3&��$XVWUDOLD���������
���8.�'()5$�	�($�����E��6HOHFWHG�LQ�DFFRUGDQFH�ZLWK�0I(���������
���%LRVROLGV�*XLGHOLQHV��1=::$��������1RWH�WKDW�DOWKRXJK�WKHVH�JXLGHOLQHV�PD\�DSSHDU�WR�UHODWH�WR�DJULFXOWXUDO�VRLOV��
FRQVLGHUDWLRQV�UHODWLQJ�WR�SODQW�KHDOWK�DUH�FRPPRQ�EHWZHHQ�DJULFXOWXUDO�DQG�UHVLGHQWLDO�VRLOV��)LJXUHV�JLYHQ�LQ�WKHVH�
JXLGHOLQHV�IRU�QLFNHO�DQG�]LQF�DUH�VHW�WR�SURWHFW�DJDLQVW�SK\WRWR[LFLW\���
���&&0(��&DQDGLDQ�&RXQFLOV�IRU�0LQLVWHUV�IRU�WKH�(QYLURQPHQW����������6HOHFWHG�LQ�DFFRUGDQFH�ZLWK�0I(����������
���86�(3$���������6HOHFWHG�LQ�DFFRUGDQFH�ZLWK�0I(����������
���+XPDQ�KHDOWK�ZLOO�DOPRVW�QHYHU�EH�DQ�LVVXH�ZLWK�]LQF��WKH�PRUH�UHFHQW�1HZ�=HDODQG�ILJXUH�RI�����PJ�NJ��GHVLJQHG�WR�
SURWHFW�HFRORJLFDO�UHFHSWRUV��VHH�IRRWQRWH�>��@��KDV�SUHFHGHQFH�RYHU�WKH�&DQDGLDQ�ILJXUH�RI�����PJ�NJ��
���*XLGHOLQHV�IRU�''7�JHQHUDOO\�UHIHU�WR�WKH�VXP�RI�GHWHFWHG�LVRPHUV�DQG�EUHDNGRZQ�SURGXFWV��''7��''(�DQG�'''��
���7KLV�LV�WKH�ORZHVW�SHHU�UHYLHZHG�LQWHUQDWLRQDO�ULVN�EDVHG�JXLGHOLQH�IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK��XVLQJ�1HZ�=HDODQG¶V�
DGRSWHG�WROHUDEOH�H[FHVV�FDQFHU�ULVN�RI���LQ������+RZHYHU��LW�KDV�QRW�EHQ�IRUPDOO\�DGRSWHG�E\�DQ\�MXULVGLFWLRQ��/RZH�	�
-DPDOO���������
���7KLV�LV�WKH�ORZHVW�ILJXUH�GHVLJQHG�IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK��DQG�DGRSWHG�E\�D�MXULVGLFWLRQ��86�(3$��������FRUUHFWHG�
IRU�1HZ�=HDODQG¶V�DGRSWHG�WROHUDEOH�H[FHVV�FDQFHU�ULVN�RI���LQ������7KH�86�WROHUDEOH�H[FHVV�FDQFHU�ULVN�LV���LQ������VR�
DGMXVWLQJ�WKH�JXLGHOLQH�IRU�1HZ�=HDODQG�LQYROYHV�PXOWLSO\LQJ�WKH�86�ILJXUH�������PJ�NJ��E\�D�IDFWRU�RI�����
���:KHQ�''7�LV�SXW�WKURXJK�WKH�PHWKRGRORJ\�VHW�RXW�LQ�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV��0I(�	�0R+��������D�ILJXUH�RI���
PJ�NJ�LV�GHULYHG�EDVHG�RQ�����KRPH�SURGXFH�LQJHVWLRQ��3'3��������)RU�WKLV�UHDVRQ��LW�LV�VXJJHVWHG�WKDW�WKH�DYDLODEOH�SHHU�
UHYLHZHG� ILJXUH� RI� ���� PJ�NJ� LV� PRUH� DSSURSULDWH� IRU� 1HZ� =HDODQG� DV� DQ� LQWHULP� ILJXUH� WKDQ� WKH� 86� (3$� FDQFHU�ULVN�
DGMXVWHG�QXPEHU�RI����PJ�NJ��,W�LV�DOVR�QRWHG�WKDW�UHVLGHQWLDO�VRLO�UHPHGLDWLRQ�WDUJHW�IRU�WKH�)UXLWJURZHUV�VLWH�DW�0DSXD�ZDV���
PJ�NJ��1RWH�IXUWKHU� WKDW�DSSUR[LPDWHO\�����RI�1HZ�=HDODQG�SDVWRUDO�VRLO�VWLOO�H[FHHGV�����PJ�NJ�''7��EDVHG�RQ�D�ODUJH�
GDWDVHW�RI�VDPSOHV�VXEPLWWHG�IRU�DJULFXOWXUDO�VRLO�DQDO\VLV�� LQ� WKLV� UHJDUG�''7�LV�VLPLODU� WR�OHDG�DV�D�FRPPRQ�EURDG�VFDOH�
FRQWDPLQDQW��
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$SSHQGL[��� (UURU�FKHFN�RQ�HTXDWLRQ�SURGXFLQJ�WDUJHW�SURGXFH�FRQFHQWUDWLRQ�
�
7KH�IROORZLQJ�GLVFXVVLRQ�LV�PRGLILHG�IURP�&DYDQDJK������D���
�
7KH� 7LPEHU� 7UHDWPHQW� *XLGHOLQHV� XVH� (TXDWLRQ� $��� VRXUFHG� IURP� (&(72&� ������� WR�
HVWLPDWH�WKH�FRQWDPLQDQW�FRQFHQWUDWLRQV�LQ�URRW�YHJHWDEOHV��
�
� &URRW� �&V�î�%&)URRW� � � � � � � � �$����
�
ZKHUH�� &URRW� �FRQFHQWUDWLRQ�RI�FRQWDPLQDQW�LQ�SODQW�URRW��PJ�NJ�SURGXFH��
� &V� �FRQWDPLQDQW�FRQFHQWUDWLRQ�LQ�VRLO��PJ�NJ��
� %&)URRW� �ELRFRQFHQWUDWLRQ�IDFWRU��FRQFHQWUDWLRQ�LQ�URRW�FRQFHQWUDWLRQ�LQ�VRLO���
� JLYHQ�E\���OQ��.G�� ������±������OQ�%&)���
ZKHUH�.G� �GLVWULEXWLRQ�FRHIILFLHQW��PO�PJ���
�
7KH�*DVZRUNV�*XLGHOLQHV�DQG�WKH�7LPEHU�7UHDWPHQW�*XLGHOLQHV�GHWHUPLQH�D� WDUJHW�SURGXFH�
FRQFHQWUDWLRQ�DFFRUGLQJ�WR��
�
� &S�î�3U�î������������&S�î�3O�î������������� �&VRLO� � � � � �$����
� � � %&)URRW� %&)OHDI\�
�
ZKHUH�����3U� �SURSRUWLRQ�RI�URRW�YHJHWDEOHV�
� 3O� �SURSRUWLRQ�RI�OHDI\�YHJHWDEOHV�
� %&)� �ELRFRQFHQWUDWLRQ�IDFWRU� �&SURGXFH��&V� � � � � �$����
� DQG�&SURGXFH �FRQFHQWUDWLRQ�LQ�SURGXFH��OHDI\�RU�URRW�YHJHWDEOH��
� &V� �FRQFHQWUDWLRQ�LQ�VRLO�
�
7KLV�LQLWLDOO\�DSSHDUV�WR�EH�ORJLFDOO\�FRUUHFW�DV�LW�IROORZV�WKH�VDPH�IRUP�DV�UHDUUDQJHPHQW�RI�
(TXDWLRQ�$����ZKLFK�\LHOGV���
� &V� �&SURGXFH��%&)SURGXFH� � � � � � � � �$����
�
$Q� DOWHUQDWLYH� DSSURDFK� ZDV� XVHG� WR� FKHFN� WKH� PDWKHPDWLFDO� FRQVLVWHQF\� RI� WKH� DERYH�
HTXDWLRQV�� DQG� VWDUWV� E\� FRQVLGHULQJ� WKH� WRWDO� DPRXQW� RI� FRQWDPLQDQW� LQJHVWHG� IURP�
FRQVXPSWLRQ�RI�SURGXFH��7KH�DPRXQW� LQJHVWHG� LV�JLYHQ�E\�WKH�FRQFHQWUDWLRQ� LQ�WKH�SURGXFH�
PXOWLSOLHG� E\� WKH� DPRXQW� RI� SURGXFH� FRQVXPHG�� DQG� LV� FRPSULVHG� RI� WKH� DPRXQW� LQJHVWHG�
IURP� URRW�YHJHWDEOHV� FRQVXPHG�� DQG� WKH� DPRXQW� LQJHVWHG� IURP� OHDI\�YHJHWDEOHV� FRQVXPHG��
DQG�LV�JLYHQ�E\��
�
� &S�î�,3� �&URRW�î�,3URRW���&OHDI\�î�,3OHDI\���� � � � � �$����
�
ZKHUH�� &URRW� �FRQFHQWUDWLRQ�RI�FRQWDPLQDQW�LQ�URRW�YHJHWDEOHV��PJ�NJ�SURGXFH��
� � &OHDI\� �FRQFHQWUDWLRQ�RI�FRQWDPLQDQW�LQ�OHDI\�YHJHWDEOHV��PJ�NJ�SURGXFH��
� � ,3� �WRWDO�GDLO\�DPRXQW�RI�SURGXFH�FRQVXPHG��NJ�GD\��
� � ,3URRW� �GDLO\�DPRXQW�RI�URRW�YHJHWDEOHV�FRQVXPHG��NJ�GD\���JLYHQ�E\�3U�î�,3�
� � ,3OHDI\� �LQJHVWLRQ�UDWH�RI�OHDI\�YHJHWDEOHV��NJ�GD\���JLYHQ�E\�3O�î�,3��
�
,QFRUSRUDWLQJ�HTXDWLRQ�$���DQG�VXEVWLWXWLQJ�IRU�,3URRW��DQG�,3OHDI\�\LHOGV���
�
� � &S�î�,3� �&V�î�%&)URRW�î�3U�î�,3���&V�î�%&)OHDI\�î�3O�î�,3��
�
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ZKLFK�VLPSOLILHV�WR��
�
&S�î�,3� �&V�î�,3�î�^�%&)URRW�î�3U�����%&)OHDI\�î�3O�`�
�
DQG�� &V� �������������������������&S������������������������� � � � � � �$����
� �%&)URRW�î�3U�����%&)OHDI\�î�3O���
�
(TXDWLRQV�$��DQG�$���DUH�QRW�HTXLYDOHQW��DQG� LW�DSSHDUV� WKDW� WKH�VRXUFH�RI�HUURU� OLHV� LQ� WKH�
LQFRUSRUDWLRQ� RI� WKH� SURSRUWLRQ� RI� URRW� DQG� OHDI\� YHJHWDEOHV� WR� HVWLPDWH� &V�� *LYHQ� WKDW�
(TXDWLRQ�$���FDQ�EH�PDWKHPDWLFDOO\�SURYHQ��WKLV�HTXDWLRQ�LV�FRQVLGHUHG�WR�EH�FRUUHFW��7KLV�LV�
DOVR�WKH�VDPH�IRUP�DV�WKDW�SURYLGHG�LQ�DSSHQGL[��)�RI�WKH�3HWUROHXP�,QGXVWU\�*XLGHOLQHV�WR�
GHWHUPLQH�VRLO�FRQWDPLQDQW�FRQFHQWUDWLRQV�IRU�WKH�SURGXFH�FRQVXPSWLRQ�SDWKZD\��
�
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$SSHQGL[��� 'HWHUPLQDWLRQ�RI�DPRXQW�RI�SURGXFH�FRQVXPHG�DQG�SURGXFH�GU\�ZHLJKW�
�
7KH�IROORZLQJ�LV�PRGLILHG�IURP�&DYDQDJK�	�3URIILWW����������
�
7\SLFDOO\��RQO\�WKH�FRQVXPSWLRQ�RI�YHJHWDEOHV�LV�WDNHQ�LQWR�DFFRXQW�LQ�WKH�GHULYDWLRQ�RI�VRLO�
JXLGHOLQH�YDOXHV��H�J��8.��1HWKHUODQGV��&DQDGD���7KLV�DSSHDUV�WR�EH�ODUJHO\�D�FRQVHTXHQFH�RI�
WKH� IDFW� WKDW� YHJHWDEOHV�� DV�RSSRVHG� WR� IUXLW�� DUH�PRUH�ZLGHO\�JURZQ� LQ� UHVLGHQWLDO� JDUGHQV��
)UXLW�LV�FRQVLGHUHG�LQ�WKH�1HZ�=HDODQG�LQGXVWU\�EDVHG�JXLGHOLQHV��EXW�LW�GRHV�QRW�FRQWULEXWH�WR�
WKH� HVWLPDWHG� FRQWDPLQDQW� LQWDNH� YLD� SURGXFH� EHFDXVH� XSWDNH� DQG� WUDQVORFDWLRQ� WR� IUXLW� �LQ�
IUXLW�WUHHV��LV�FRQVLGHUHG�WR�EH�QHJOLJLEOH��0I(�	�0R+�������0I(��������*LYHQ�WKDW�JURZLQJ�
IUXLW� LV� XQOLNHO\� WR� EH� D� VLJQLILFDQW� RFFXUUHQFH� LQ� XUEDQ� UHVLGHQWLDO� DUHDV�� HVWLPDWLRQ� RI� WKH�
DPRXQW�RI�SURGXFH� FRQVXPHG� LV�EDVHG�RQ� WKH� FRQVXPSWLRQ�RI�YHJHWDEOHV�RQO\��7DEOH�$����
VKRZV� WKH� DPRXQW� RI� SURGXFH� FRQVXPHG� E\� GLIIHUHQW� DJH� DQG� JHQGHU� JURXSV� EDVHG� RQ�
VLPXODWHG�GLHWV��)RU�WKLV�VWXG\��DQ�DYHUDJH�DGXOW�DQG�DQ�DYHUDJH�FKLOG�ZHUH�FRQVLGHUHG�WR�EH�
WKH�FULWLFDO�UHFHSWRUV��
�
7DEOH� $���� � $PRXQW� RI� IUXLW� DQG� YHJHWDEOHV� FRQVXPHG� �J�GD\�� E\� GLIIHUHQW� DJH±JHQGHU�
JURXSV�EDVHG�RQ�VLPXODWHG�GLHWV�IRU�WKH�1HZ�=HDODQG���������7RWDO�'LHW�6XUYH\V���
3URGXFH� <RXQJ�PDOH�

���±���\UV��
0DOH�����
\UV�

)HPDOH�
����\UV�

$YHUDJH�
DGXOW��

&KLOG�
�±��
\UV��

&KLOG�
�±��
\UV��

&KLOG��
�±���PWKV��

$YHUDJH�
FKLOG��

9HJHWDEOHV� ���� ���� ���� ���� ���� ��� ����� ���
)UXLW� ���� ���� ���� ���� ���� ��� ����� ���
7RWDO� ���� ���� ���� ���� ���� ���� ���� ����
%RG\�
ZHLJKW�� ��� ��� ��� ��� ��� ��� ��� ���
6RXUFH��$GDSWHG�IURP�%ULQVGRQ���������
��$GMXVWHG�IRU�GLIIHUHQFH�LQ�ERG\�ZHLJKW�SULRU�WR�DYHUDJLQJ�DQG�FRQYHUWHG�WR�WKH�DPRXQW�FRQVXPHG�E\�D����NJ�DGXOW��
��$GMXVWHG�IRU�GLIIHUHQFH�LQ�ERG\�ZHLJKW�SULRU�WR�DYHUDJLQJ�DQG�FRQYHUWHG�WR�WKH�DPRXQW�FRQVXPHG�E\�D����NJ�FKLOG��
��9DQQRRUW�DQG�7KRPVRQ����������
�
7KH�H[WHQW�RI�XSWDNH�RI�FRQWDPLQDQWV�E\�GLIIHUHQW�YHJHWDEOHV�LV�GHSHQGHQW�RQ�WKH�LQGLYLGXDO�
YHJHWDEOH�� ,Q� WKH� GHYHORSPHQW� RI� VRLO� JXLGHOLQH� YDOXHV�� YHJHWDEOHV� DUH� PRVW� IUHTXHQWO\�
VHSDUDWHG�LQWR�URRW��H�J��FDUURWV��SRWDWR��DQG�DERYH�JURXQG��H�J��OHWWXFH��SHDV��YHJHWDEOHV��7KH�
YHJHWDEOHV� FRQVLGHUHG� LQ� WKH� GHYHORSPHQW� RI� WKH� VLPXODWHG� GLHWV� ZHUH� JURXSHG� LQWR� URRW�
YHJHWDEOHV�� µDERYH�JURXQG¶� YHJHWDEOHV�� DQG� YHJHWDEOHV� XQOLNHO\� WR� EH� JURZQ� DW� KRPH�� DV�
VKRZQ�LQ�7DEOH�$�����
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7DEOH�$�����9HJHWDEOHV�FRQVLGHUHG�LQ�VLPXODWHG�GLHWV��DQG�WKHLU�JURXSLQJ���
µ$ERYH�JURXQG¶�
YHJHWDEOHV�

�
5RRW�YHJHWDEOHV�� 8QOLNHO\�WR�EH�JURZQ�DW�KRPH�

%HDQV� &DUURW� $YRFDGR�
%URFFROL�&DXOLIORZHU� .XPDUD� &HOHU\�
&DEEDJH� 3RWDWR� 0XVKURRPV�
&DSVLFXP� � �
&RXUJHWWH� � �
&XFXPEHU� � �
/HWWXFH� � �
2QLRQ� � �
3HDV� � �
3XPSNLQ� � �
6LOYHUEHHW� � �
7RPDWR� � �
�
'U\�ZHLJKWV�RI�LQGLYLGXDO�YHJHWDEOHV��7DEOH�$�����ZHUH�GHWHUPLQHG�IURP�WKH�DYHUDJH�RI�WKH�
YDOXHV�SURYLGHG�LQ�86�(3$��������������DQG�$OORZD\�HW�DO����������ZLWK�WKH�H[FHSWLRQ�RI�WKH�
GU\�ZHLJKW�RI�DYRFDGR��7KH�GU\�ZHLJKW�RI�DYRFDGR�ZDV�GHWHUPLQHG�IURP�+RIVKL�HW�DO���������
ZKR�VKRZHG�WKH�DYHUDJH�GU\�ZHLJKW�RI�WKH�HGLEOH�SRUWLRQ�RI�DYRFDGR�RYHU�D�JURZLQJ�VHDVRQ��
�
7DEOH�$�����9HJHWDEOH�GU\�ZHLJKWV�
9HJHWDEOH� 'U\�ZHLJKW�
$YRFDGR� �����
%HDQV� ������
%URFFROL�FDXOLIORZHU� ������
&DEEDJH� ������
&DSVLFXP� �����
&DUURW� ������
&HOHU\� ������
&RXUJHWWH� ������
&XFXPEHU� ������
.XPDUD� �����
/HWWXFH� ������
0XVKURRPV� ������
2QLRQ� ������
3HDV� ������
3RWDWRHV� ������
3RWDWRHV��ZLWK�VNLQ� ������
3XPSNLQ� ������
6LOYHUEHHW��VSLQDFK�� ������
7RPDWR� ������
�
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7DEOH�$����SURYLGHV�D�VXPPDU\�RI�WKH�DPRXQW�RI�YHJHWDEOHV�FRQVXPHG�E\�DQ�DYHUDJH�DGXOW�
DQG�FKLOG��XVLQJ�WKH�DERYH�JURXSLQJ��3ODQW�XSWDNH�RI�FRQWDPLQDQWV�LV�W\SLFDOO\�H[SUHVVHG�RQ�D�
GU\�ZHLJKW� EDVLV�� DQG� WKHUHIRUH� UHTXLUHV� FRQYHUVLRQ� WR� WKH� ZHW� ZHLJKWV� W\SLFDOO\� XVHG� WR�
H[SUHVV� WKH� DPRXQW� RI� SURGXFH� FRQVXPHG�� +RZHYHU�� WKH� GU\�ZHLJKW� FRQWHQW� RI� GLIIHUHQW�
YHJHWDEOHV� LV� DOVR� YDULDEOH�� 7KH� GU\� ZHLJKW� RI� LQGLYLGXDO� YHJHWDEOHV� �7DEOH� $����� DQG� WKH�
DPRXQW�RI�HDFK�YHJHWDEOH�FRQVXPHG�ZDV�XVHG�WR�GHWHUPLQH�WKH�DPRXQW�RI�SURGXFH�FRQVXPHG�
RQ� D� GU\�ZHLJKW� EDVLV� �7DEOH�$������7KLV� DOVR� HQDEOHV� GHULYDWLRQ� RI� FRQVXPSWLRQ�ZHLJKWHG�
GU\� ZHLJKWV� IRU� WKH� GLIIHUHQW� W\SHV� RI� YHJHWDEOHV�� DQG� IRU� GLIIHUHQW� UHFHSWRUV�� 7KH�
FRQVXPSWLRQ�ZHLJKWHG� GU\� ZHLJKW� FRQWHQW� GRHV� QRW� YDU\� PXFK� IRU� WKH� GLIIHUHQW� UHFHSWRUV�
�7DEOH�$������ZLWK�URRW�YHJHWDEOHV�KDYLQJ�DQ�DYHUDJH�GU\�ZHLJKW�FRQWHQW�RI�DERXW�������DQG�
DERYH�JURXQG�YHJHWDEOHV�RI�������
�
7KH� SHUFHQWDJH� RI� GLIIHUHQW� YHJHWDEOHV� W\SHV� �URRW� RU� DERYH�JURXQG�� LV� DOVR� RIWHQ� XVHG� WR�
HVWLPDWH�SODQW�XSWDNH��$V�FDQ�EH�VHHQ�IURP�7DEOH�$���� WKH�SHUFHQWDJH�RI�GLIIHUHQW� W\SHV�RI�
YHJHWDEOHV� FRQVXPHG� YDULHV� GHSHQGLQJ� RQ� ZKHWKHU� LW� LV� H[SUHVVHG� DV� ZHW� ZHLJKW� RU� GU\�
ZHLJKW�� $V� VXFK�� FDUH� PXVW� EH� WDNHQ� WR� HQVXUH� WKH� DSSURSULDWH� YDOXHV� DUH� XVHG� LQ� WKH�
GHULYDWLRQ�RI�VRLO�JXLGHOLQH�YDOXHV���
�
7DEOH�$����$PRXQW�RI�GLIIHUHQW�YHJHWDEOH�JURXSV�FRQVXPHG��J�GD\��DQG�SHUFHQWDJH�RI�WRWDO�
YHJHWDEOH� E\� DQ� DYHUDJH� DGXOW� DQG� DYHUDJH� FKLOG�� H[SUHVVHG� RQ� D� GU\� RU�ZHW�ZHLJKW� EDVLV��
*URXSV�EDVHG�RQ�VLPXODWHG�GLHWV�IRU�WKH�1HZ�=HDODQG���������7RWDO�'LHW�6XUYH\V���

�:HW�ZHLJKW��J�� 'U\�ZHLJKW��J�� &RQVXPSWLRQ��
ZHLJKWHG�GU\��
ZHLJKW�FRQWHQW�
�J�GU\�ZW�J�
ZHW�ZW��

3URGXFH�

$YHUDJH�
DGXOW�

$YHUDJH�
FKLOG�

$YHUDJH�
DGXOW�

$YHUDJH�FKLOG� $GXOW� &KLOG�

5RRW�YHJHWDEOH� ����� ���� ���� ����� ����� �����
$ERYH�JURXQG�YHJHWDEOHV� ����� ��� ���� ����� ����� �����
8QOLNHO\�WR�EH�JURZQ�DW�
KRPH�

���� ����� ���� ������ �� ��
7RWDO� ���� ��� ��� ��� ����� �����

6RXUFH��$GDSWHG�IURP�%ULQVGRQ���������
�
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$SSHQGL[��� 6RLO�JXLGHOLQH�YDOXHV�IRU�LQGLYLGXDO�SDWKZD\V�RI�H[SRVXUH��
�
7DEOH�$���6XPPDU\�RI�VRLO�JXLGHOLQH�YDOXHV��PJ�NJ��IRU�LQGLYLGXDO�SDWKZD\V�
&RQWDPLQDQW� 6FHQDULR� 6RLO��

LQJHVWLRQ�
'HUPDO�
DEVRUSWLRQ�

3URGXFH�
LQJHVWLRQ� &RPELQHG���

$UVHQLF��&	3�� 5XUDO�OLIHVW\OH�� ��� ���� ��� ���
� 6WDQGDUG�

UHVLGHQWLDO� ��� ���� ���� ���
� +LJK�GHQVLW\�

XUEDQ�UHVLGHQWLDO� ���� ���� �� ����
� 3DUNV�UHFUHDWLRQ� ��� ���� �� ���
� ,QGXVWULDO�

�XQSDYHG�� ���� ����� �� ����
$UVHQLF��77*�� 5XUDO�OLIHVW\OH�� ���� ����� ��� ���
� 6WDQGDUG�

UHVLGHQWLDO� ���� ����� ���� ���
� +LJK�GHQVLW\�

UHVLGHQWLDO� ���� ����� �� ����
� 3DUNV�UHFUHDWLRQ� ���� ����� �� ����
� ,QGXVWULDO�

�XQSDYHG�� ����� ����� �� ����
&RSSHU� 5XUDO�OLIHVW\OH�� !������� !������� !������� !�������
� 6WDQGDUG�

UHVLGHQWLDO� !������� !������� !������� !�������
� +LJK�GHQVLW\�

XUEDQ�UHVLGHQWLDO� !������� !������� !������� !�������
� 3DUNV�UHFUHDWLRQ� !������� !������� !������� !�������
� &RPPHUFLDO��

LQGXVWULDO� !������� !������� !������� !�������
%HQ]R�D�S\UHQH�
�&	3�� 5XUDO�OLIHVW\OH�� ��� ���� ���� ��
� 6WDQGDUG�

UHVLGHQWLDO� ��� ���� ����� ��
� +LJK�GHQVLW\�

UHVLGHQWLDO� ��� ���� �� ���
� 3DUNV�UHFUHDWLRQ� ��� ���� �� ���
� ,QGXVWULDO�

�XQSDYHG�� ���� ����� �� ����
%HQ]R�D�S\UHQH� 5XUDO�OLIHVW\OH�� �� ��� ���� ����
� 6WDQGDUG�

UHVLGHQWLDO� �� ��� ���� ����
� +LJK�GHQVLW\�

XUEDQ�UHVLGHQWLDO� ��� ��� �� ��
� 3DUNV�UHFUHDWLRQ� ���� ��� �� ��
� &RPPHUFLDO��

LQGXVWULDO� ��� ���� �� ���
��,QYHUVH�RI�WKH�VXP�RI�LQYHUVHV�
�
�


