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7DEOH�RI�&RQWHQWV���

*RDO�RI�WKH�6WXG\�ĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ����
6FRSH�RI�WKH�VWXG\�ĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�Ľ�
���������������������6\VWHP�%RXQGDU\�ĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽ���
���������������������$OORFDWLRQĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽ�����

'DWD�9DOLGDWLRQ���ĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��
���&ULWLFDO�5HYLHZĽĽĽĽĽĽĽĽ��ĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ����

/LIH�&\FOH�,QYHQWRU\�$QDO\VLV��/&,$��ĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ������
��������������������'DWD�,QIRUPDWLRQ�DQG�6RXUFHVĽĽĽ�ĽĽĽĽĽĽĽĽ���ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��

����������6XSSO\�&KDLQ�2YHUYLHZ��2UJDQLF�&RWWRQ�3URGXFWVĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽ��Ľ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�Ľ���
/&,$�5HVXOWV�ĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ����
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)XWXUH�5HFRPPHQGDWLRQVĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ������
*ORVVDU\ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�����
*HQHUDO�DQG�.H\�$VVXPSWLRQV�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�����
$SSHQGL[ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ���
5HIHUHQFHV�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�Ľ���
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/LVW�RI�)LJXUHV���

)LJ�����*HQHUDO�6\VWHP�%RXQGDU\�IRU�WKH�6FRSH�RI�WKH�6WXG\���ĽĽĽĽĽĽĽ�ĽĽ���ĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ���

)LJ�����2UJDQLF�DQG�&RQYHQWLRQDO�&RWWRQ�7H[WLOH�3URGXFWV�6\VWHP�%RXQGDU\��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�ĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽ����
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/LVW�RI�7DEOHV���
7DEOH����2YHUYLHZ�RI�VXSSO\�FKDLQV�H[DPLQHG�LQ�WKLV�VWXG\�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�ĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽ��Ľ��

7DEOH����/RFDWLRQV�RI�DOO�WH[WLOH�SURFHVVHV�IRU�DOO�/RRS�+RPH�VXSSO\�FKDLQV�ZLWKLQ�WKH�VFRSH�RI�WKH�VWXG\�ĽĽĽ��ĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽ���

7DEOH����/&,$�IRU�6XSSO\�&KDLQ���3ULQWHG�3URGXFWV�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽ���ĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽ����

7DEOH����/&,$�E\�VWDJHIRU�6XSSO\�&KDLQ���3ULQWHG�3URGXFWV�ĽĽĽĽĽĽĽĽĽĽĽĽ�ĽĽ���ĽĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��

7DEOH����/&,$�IRU�6XSSO\�&KDLQ���8QSULQWHG�3URGXFWV�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��ĽĽĽĽ���ĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽ����

7DEOH����/&,$�E\�VWDJHIRU�6XSSO\�&KDLQ���8QSULQWHG�3URGXFWV�ĽĽĽĽĽĽĽĽĽĽĽ�ĽĽ�ĽĽĽĽĽĽĽĽĽ��ĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��

�������7DEOH����/&,$�IRU�6XSSO\�&KDLQ����SHU�NJ�RI�\DUQ�G\HG�SURGXFWV��Ľ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ�����

������7DEOH����/&,$�E\�VWDJH�IRU�6XSSO\�&KDLQ����SHU�NJ�RI�\DUQ�G\HG�SURGXFWV��ĽĽ�ĽĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽ���

7DEOH����%DVHOLQHG�HQYLURQPHQWDO�LPSDFWV�IRU�6XSSO\�&KDLQ���<DUQ�'\HG�3URGXFWV�ĽĽĽĽĽĽĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽĽ��

7DEOH�����%\�6WDJH�(QYLURQPHQWDO�,PSDFWV�IRU�6XSSO\�&KDLQ���<DUQ�'\HG�3URGXFWV�ĽĽĽĽ�ĽĽĽĽ�ĽĽĽĽ�ĽĽ�ĽĽĽĽĽĽĽĽĽĽĽĽĽ��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

*RDO�RI�WKH�6WXG\�

7KH�JRDO�RI� WKH�VWXG\� LV� WR�FRQGXFW�D�VFUHHQLQJ�/&$�VWXG\� IRU�/RRS�+RPHłV�WRZHO��EHGGLQJ��DQG�EDJ�SURGXFWV�
EDVHG�RQ�D�FUDGOH�WR�JDWH�DSSURDFK��7KH�SURGXFWV�LQFOXGH�ğWWHG�VKHHW��ĠDW�VKHHW��SLOORZ�FDVHV��TXLOW�FRYHU��IDEULF�
EDJV��WRWH�EDJV��KDQG�WRZHO��EDWK�PDW��EDWK�WRZHO�DQG�ODXQGU\�EDJV��/RRS�+RPHłV�SURGXFWV�ZLWKLQ�WKLV�VWXG\�DUH�
UHIHUUHG� WR� DV� WH[WLOH�SURGXFWV� WKURXJKRXW� WKH� UHSRUW�� � 3DFNDJLQJ�DQG�QRWLRQV� VXFK� DV�EXWWRQV�� ]LSSHUV� HWF�� DUH�
H[FOXGHG�

7KH�LQWHQGHG�DXGLHQFH�LQFOXGHV�/RRS�+RPH�DQG�LWV�LQWHUQDO�VWDNHKROGHUV��7KH�ğQGLQJV�RI�WKLV�VWXG\�DUH�LQWHQGHG�
WR�EH�XVHG�DV�D�EDVLV�IRU�LQWHUQDO�FRPPXQLFDWLRQ��XQGHUVWDQGLQJ�WKH�RYHUDOO�LPSDFWV�RI�/RRS�+RPHłV�VXSSO\�FKDLQV�
E\�EDVHOLQLQJ�LW�ZLWK�WKH�LPSDFWV�IURP�DOWHUQDWLYH�ğEHUV��

7KH�/&$�IUDPHZRUN�XVHG�LQ�WKH�VWXG\�LV�LQ�DFFRUGDQFH�ZLWK�WKH�,62������������DQG��,62������������VWDQGDUGV�

�
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

3URGXFW�6\VWHP��7KH�SURGXFW�V\VWHP�WR�EH�VWXGLHG�DUH�ğQLVKHG�SURGXFWV� IURP�FUDGOH�WR�IDFWRU\�JDWHV�IRU�WZR�RUJDQLF�FRWWRQ�
/RRS�+RPH�VXSSO\�FKDLQV���7KH�RYHUYLHZ�RI�HDFK�VXSSO\�FKDLQ�LV�SUHVHQWHG�LQ�WKH�WDEOH�EHORZ�

6FRSH�RI�WKH�6WXG\�

�

6XSSO\�&KDLQ� )LEHU� &RXQWU\�RI�2ULJLQ� *DUPHQWV�3URGXFHG

6XSSO\�&KDLQ����3ULQWHG�3URGXFWV� 2UJDQLF�&RWWRQ�������� 7XUNH\ )ODW�6KHHW��4XLOW�&RYHU��3LOORZ�&DVHV��4XLOW�6HW���)DEULF�
%DJV

6XSSO\�&KDLQ����8QSULQWHG�3URGXFWV� 2UJDQLF�&RWWRQ������� 7XUNH\ )LWWHG�6KHHW��3LOORZ�&DVHV��6KHHW�6HW���7RWH�%DJV

6XSSO\�&KDLQ����<DUQ�'\HG�3URGXFWV� 2UJDQLF�&RWWRQ������� 7XUNH\� +DQG�7RZHO��%DWK�7RZHO��%DWK�0DW��/DXQGU\�%DJV

7DEOH����2YHUYLHZ�RI�VXSSO\�FKDLQV�H[DPLQHG�LQ�WKLV�VWXG\��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

3URGXFW�)XQFWLRQ��7KH�IXQFWLRQ�RI�WKH�SURGXFW�V\VWHP�LV�WR�SURGXFH�WH[WLOH�SURGXFWV�WKDW�DUH�XVHG�E\�FRQVXPHUV�

)XQFWLRQDO�8QLW����NJ�RI�/RRS�+RPHłV� WH[WLOH�SURGXFWV�PDGH�RXW�RI������RUJDQLF�FRWWRQ�SURGXFHG� IURP�/RRS�+RPHłV�
VXSSO\�FKDLQV�LQ�7XUNH\��ZLWK�WKH�ZDUHKRXVH�LQ�$XVWUDOLD��$OO�WKH�HQYLURQPHQWDO�LPSDFW�UHVXOWV�FDOFXODWHG�LQ�WKLV�VWXG\�DUH�
UHODWLYH�WR�WKH�IXQFWLRQDO�XQLW�

/LIH�&\FOH�$QDO\VLV� �/&$��� ,Q� WKLV� VWXG\�� /RRS�+RPHłV� RUJDQLF� FRWWRQ� VXSSO\� FKDLQV� DUH�EDVHOLQHG� DJDLQVW� FRQYHQWLRQDO�
FRWWRQ�VXSSO\�FKDLQV�RI�LGHQWLFDO�WH[WLOH�SURFHVVHV�DQG�VXSSO\�FKDLQ�ORFDWLRQV�DQG�DUH�UHIHUUHG�WR�DV�LGHQWLFDO�VXSSO\�FKDLQV�

6HOHFWLRQ�RI� /LIH�&\FOH� ,PSDFW�$VVHVVPHQW� �/&,$��PHWKRGRORJLHV�� 7KH� OLIH� F\FOH� LQYHQWRULHV�DUH�DQDO\VHG�EDVHG�RQ� WKH�
IROORZLQJ�WKUHH�LPSDFW�FDWHJRULHV�FKRVHQ�DIWHU�GLVFXVVLRQ�ZLWK�/RRS�+RPH�

Ɣ *OREDO�ZDUPLQJ�SRWHQWLDO��NJ&2�HT�NJ�RI�WH[WLOH�SURGXFWV�
Ɣ 3ULPDU\�HQHUJ\�GHPDQG��0-�NJ�RI�WH[WLOH�SURGXFWV�
Ɣ %OXH�ZDWHU�FRQVXPSWLRQ��/LWUH�NJ�RI�WH[WLOH�SURGXFWV�

6FRSH�RI�WKH�6WXG\�

�
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6\VWHP�%RXQGDU\

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
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)LEHU� 3URGXFWLRQ�� 7KLV� VWDJH� FRYHUV� WKH�
FXOWLYDWLRQ� RI� FRWWRQ�� 7KLV� SURFHVV� LQFOXGHV� DOO�
VXE�SURFHVVHV� VXFK� DV� WKH� FXOWLYDWLRQ� DQG�
KDUYHVWLQJ�RI�FURSV��JLQQLQJ�DQG�RWKHU�SURFHVVHV��

<DUQ�3URGXFWLRQ��7KLV�VWDJH�LQFOXGHV�WKH�VSLQQLQJ�
RI� \DUQ� LQWR� ğEHUV�� )RU� RUJDQLF� FRWWRQ�� WKLV�
LQFOXGHV�GLIIHUHQW�VXESURFHVVHV�VXFK�DV�RSHQLQJ��
FDUGLQJ��GUDZLQJ��FRPELQJ��URYLQJ��DQG�VSLQQLQJ

<DUQ�'\HLQJ��7KLV�VWDJH�KDSSHQV�DW�WKH�\DUQ�OHYHO�
DQG� RQO\� RFFXUV� LQ� WRZHO� SURGXFWV�ZLWKLQ� VXSSO\�
FKDLQ� ��� DV� LQGLFDWHG� E\� /RRS� +RPH�� $OO� RWKHU�
SURGXFWV�ZLWKLQ�VXSSO\�FKDLQ���DUH�DVVXPHG�WR�EH�
EDWFKHG�G\HG�����

)LJ�����*HQHUDO�6\VWHP�%RXQGDU\�IRU�WKH�6FRSH�RI�WKH�6WXG\

�-*�0�/��.. (�'4

�$UURZV�RXWVLGH�WKH�ZKLWH�ERXQGDU\�UHSUHVHQW�LQSXWV�DQG�RXWSXWV

$UURZV�LQVLGH�WKH�ZKLWH�ERXQGDU\�UHSUHVHQW�WUDQVSRUWDWLRQ�EHWZHHQ�VWDJHV

�

�*/�-4��-$)/$)"
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

)DEULF�3URGXFWLRQ��7KLV�VWDJH�LQFOXGHV�WKH�ZHDYLQJ�RI�\DUQ�LQWR�IDEULF�DQG�FRQVLGHUV�DOO�VXESURFHVVHV�OLNH�ZLQGLQJ��
ZDUSLQJ�DQG�VL]LQJ�

5RWDU\�3ULQWLQJ��7KLV�VWDJH�LQFOXGHV�WKH�SULQWLQJ�RI�WH[WLOH�SURGXFWV�RQ�WKH�IDEULF�OHYHO��%DVHG�RQ�LQSXWV�IURP�/RRS�
+RPH��LW�LV�DVVXPHG�WKDW����RI�WKH�SURGXFW�LV�SULQWHG��

%DWFK�'\HLQJ��7KLV�VWDJH�LQFOXGHV�SURFHVVHV�VXFK�DV�VFRXULQJ��G\HLQJ�DQG�RWKHU�UHODWHG�ğQLVKLQJ�SURFHVVHV�

3URGXFW� $VVHPEO\�� 7KLV� VWDJH� LQFOXGHV� SURFHVVHV� VXFK� DV� WKH� FXWWLQJ�� VHZLQJ� DQG� LURQLQJ� RI� WH[WLOH� SURGXFWV��
3URGXFW� DVVHPEO\� QXPEHUV� DUH�GHHPHG�DV� QHJOLJLEOH�GXH� WR� WKH� ORZ�DPRXQWV�RI� VWHDP�DQG�HOHFWULFLW\� WKDW� DUH�
UHTXLUHG�WR�SURGXFH�WKH�SURGXFWV�FRYHUHG�XQGHU�WKH�VWXG\���
�
7UDQVSRUW��7KLV�SURFHVV�FRYHUV�DOO�WKH�WUDQVSRUWDWLRQ�EHWZHHQ�WKH�DERYH�PHQWLRQHG�VWDJHV�RI�SURGXFWLRQ�VWDUWLQJ�
IURP�UDZ�PDWHULDO�DFTXLVLWLRQ�WR�WKH�GHOLYHU\�RI�WKH�ğQLVKHG�SURGXFW�WR�WKH�ZDUHKRXVH�

([FOXGHG�VWDJHV��XVH�SKDVH�DQG�HQG�RI�OLIH���

6\VWHP�%RXQGDU\

��
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

'DWD�9DOLGDWLRQ
1R� LQWHUQDO�RU�H[WHUQDO� DXGLW�RI� UHVRXUFH�XWLOL]DWLRQ�GDWD�
SURYLGHG�E\�/RRS�+RPH�ZDV�SHUIRUPHG�E\�*UHHQ�6WRU\�
IRU� WKLV�VWXG\�� ,W� LV�DVVXPHG�WKDW�GDWD�SURYLGHG�E\�/RRS�
+RPH�DQG�LWV�VXSSOLHUV�DUH�IDFWXDO�DQG�DFFXUDWH�

1R� H[WHUQDO� FULWLFDO� UHYLHZ� KDV� EHHQ� SHUIRUPHG� IRU� WKLV�
VWXG\�

3HHU� 5HYLHZ�� 7KLV� VWXG\� KDV� EHHQ� SHHU� UHYLHZHG� E\�
*UHHQ�6WRU\łV�/&$�UHYLHZ�WHDP��

&ULWLFDO�5HYLHZ

7KLV�VWXG\�GRHV�QRW�LQFOXGH�DQ\�FR�SURGXFWV�WKHUHIRUH��QR�
DOORFDWLRQ�ZDV�UHTXLUHG�$OORFDWLRQ

��
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/LIH�&\FOH�,QYHQWRU\��/&,��$QDO\VLV��

³&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG ��
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2UJDQLF�&RWWRQ�	�&RQYHQWLRQDO�&RWWRQ�
3URGXFWV�6XSSO\�&KDLQ�2YHUYLHZ

6SLQQLQJ

.QLWWLQJ�:HDYLQJ

'\HLQJ�	�)LQLVKLQJ

&XOWLYDWLRQ

&XWWLQJ�	�6HZLQJ

)LEHU�SURGXFWLRQ

7U
DQ
VS
RU
W

:DUHKRXVLQJ

5DZ�
0DWHULDOV

(QHUJ\

:DWHU

6XSSO\�&KDLQ�2YHUYLHZ��2UJDQLF�&RWWRQ�3URGXFWV��

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

(PLVVLRQV

)LQLVKHG�7H[WLOH�
3URGXFWV

)LJ�����2UJDQLF�DQG�&RQYHQWLRQDO�&RWWRQ�7H[WLOH�3URGXFWV�6\VWHP�%RXQGDU\�

2UJDQLF�&RWWRQ�7H[WLOH�3URGXFWV�6XSSO\�&KDLQ��

2UJDQLF�FRWWRQ�VXSSO\�FKDLQ�KDV�EHHQ�EDVHOLQHG�DJDLQVW�
FRQYHQWLRQDO�FRWWRQ�VXSSO\�FKDLQ��,GHQWLFDO�VXSSO\�FKDLQV�
KDYH�EHHQ�PRGHOOHG�IRU�RUJDQLF�FRWWRQ�DQG�FRQYHQWLRQDO�
FRWWRQ�� 7KH� FKDQJH� LQ� LPSDFW� LV� GXH� WR� WKH� FXOWLYDWLRQ�
SURFHVVHV� LQYROYHG� LQ� SURGXFLQJ� WKHVH� WZR� GLIIHUHQW�
ğEHUV��

��

5RWDU\�3ULQWLQJ�
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0DWHULDO
&XOWLYDWLRQ��
6RUWLQJ

)LEHU��*UDQXODWH�
�5HF\FOLQJ

<DUQ )DEULF '\HLQJ 3ULQWLQJ &XW�	�6HZ :DUHKRXVH

2UJDQLF�&RWWRQ
�6XSSO\�&KDLQ���

$HJHDQ�
5HJLRQ��
7XUNH\�

,]PLU��7XUNH\� ,VWDQEXO��7XUNH\� .LUNODUHOL��
7XUNH\�

.LUNODUHOL��
7XUNH\�

.LUNODUHOL��
7XUNH\�

.LUNODUHOL��
7XUNH\�

0HOERXUQH��
$XVWUDOLD�

2UJDQLF�&RWWRQ
�6XSSO\�&KDLQ����

$HJHDQ�
5HJLRQ��
7XUNH\�

,]PLU��7XUNH\� ,VWDQEXO��7XUNH\� 'HQL]OL��7XUNH\� 'HQL]OL��7XUNH\�
1�$��3URGXFWV�
ZHUH�VSHFLğHG�
WR�EH�
XQSULQWHG��

'HQL]OL��7XUNH\� 0HOERXUQH��
$XVWUDOLD�

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

/RRS�+RPHłV�6XSSO\�&KDLQ�/RFDWLRQV

��

7DEOH����/RFDWLRQV�RI�DOO�WH[WLOH�SURFHVVHV�IRU�DOO�/RRS�+RPH�VXSSO\�FKDLQV�ZLWKLQ�WKH�VFRSH�RI�WKH�VWXG\

7KH�EHORZ�WDEOH���LOOXVWUDWHV�WKH�JHRJUDSKLFDO�FRYHUDJH�RI�/RRS�+RPHłV�VXSSO\�FKDLQV�IRU�RUJDQLF�FRWWRQ��
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/LIH�&\FOH�,PSDFW�$VVHVVPHQW��/&,$��5HVXOWV�

³&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

��
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sėƢ�ļŜƋíĉƢ�ĐļǗėƎėŞĉė

(QYLURQPHQWDO�,PSDFWV��6XSSO\�&KDLQ���3ULQWHG�3URGXFWV���2UJDQLF�&RWWRQ�
YV�&RQYHQWLRQDO�&RWWRQ�

GNG�ėŜļƖƖļŨŞƖ
�NJ&2�H� ����� ����

~ƎİíŞļĉ� ŨƢƢŨŞ  ŨŞǁėŞƢļŨŞíœ� ŨƢƢŨŞ ¡ėƎĉėŞƢíİė�'ļǗėƎėŞĉė

������ ������ ����/ŞėƎİǈ�
����

������ ������� ����
�œƪė�ǂíƢėƎ�
ĉŨŞƖƪŜƋƢļŨŞ

�'$/- .�

�����

7DEOH����/&,$�IRU�6XSSO\�&KDLQ����SHU�NJ�RI�SULQWHG�SURGXFWV�

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

���VLJQ�LQGLFDWHV�KLJKHU�LPSDFW����VLJQ�LQGLFDWHV�ORZHU�LPSDFW�

��
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7DEOH����/&,$�E\�VWDJH��IRU�6XSSO\�&KDLQ����SHU�NJ�RI�SULQWHG�SURGXFWV�

(QYLURQPHQWDO�,PSDFWV�%\�6WDJH��6XSSO\�&KDLQ���3ULQWHG�3URGXFWV���2UJDQLF�
&RWWRQ�3URGXFWV�YV�&RQYHQWLRQDO�&RWWRQ�3URGXFWV�

TXDQWLW\�LQFOXGHV�ERWK�FXOWLYDWLRQ�DQG�ğEHU�SURGXFWLRQ
&XW�DQG�6HZ�QXPEHUV�DUH�GHHPHG�DV�QHJOLJLEOH�GXH�WR�WKH�ORZ�DPRXQWV�RI�VWHDP�DQG�HOHFWULFLW\�WKDW�DUH�UHTXLUHG�WR�SURGXFH�/RRS�+RPHłV�SURGXFWV
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�

��

8QLW 7RWDO
)LEHU�

3URGXFWLRQ
<DUQ�

SURGXFWLRQ
)DEULF�

3URGXFWLRQ '\HLQJ
&XW�	�
6HZ 3ULQWLQJ

,QQHU�
7UDQVSRUW 'LVWULEXWLRQ

2UJDQLF�&RWWRQ�*+*� NJ&2�HT ����� ���� ���� ���� ���� � ���� ���� ����

&RQYHQWLRQDO�&RWWRQ�
*+* NJ&2�HT ����� ���� ���� ���� ���� � ���� ���� ����

2UJDQLF�&RWWRQ�3(' 0- ������ ���� ����� ����� ����� � ���� ���� ����

&RQYHQWLRQDO�&RWWRQ�
3(' 0- ������ ����� ����� ����� ����� � ���� ���� ����

2UJDQLF�&RWWRQ�%:& / ������ ����� ����� ����� ������ � ���� ���� ����

&RQYHQWLRQDO�&RWWRQ�
%:& / ������� ������� ����� ����� ������ � ���� ���� ����
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sėƢ�ļŜƋíĉƢ�ĐļǗėƎėŞĉė

(QYLURQPHQWDO�,PSDFWV��6XSSO\�&KDLQ���8QSULQWHG�3URGXFWV���2UJDQLF�
&RWWRQ�YV�&RQYHQWLRQDO�&RWWRQ�

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

GNG�ėŜļƖƖļŨŞƖ
�NJ&2�H� ����� ����

~ƎİíŞļĉ� ŨƢƢŨŞ  ŨŞǁėŞƢļŨŞíœ� ŨƢƢŨŞ ¡ėƎĉėŞƢíİė�'ļǗėƎėŞĉė

������ ������ ����/ŞėƎİǈ�
����

������ ������� ����
�œƪė�ǂíƢėƎ�
ĉŨŞƖƪŜƋƢļŨŞ

�'$/- .�

���VLJQ�LQGLFDWHV�KLJKHU�LPSDFW����VLJQ�LQGLFDWHV�ORZHU�LPSDFW�

�����

7DEOH����/&,$��IRU�6XSSO\�&KDLQ����SHU�NJ�RI�XQSULQWHG�SURGXFWV�

��
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(QYLURQPHQWDO�,PSDFWV�%\�6WDJH��6XSSO\�&KDLQ���8QSULQWHG�3URGXFWV���
2UJDQLF�&RWWRQ�3URGXFWV�YV�&RQYHQWLRQDO�&RWWRQ�3URGXFWV�

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

TXDQWLW\�LQFOXGHV�ERWK�FXOWLYDWLRQ�DQG�ğEHU�SURGXFWLRQ
&XW�DQG�6HZ�QXPEHUV�DUH�GHHPHG�DV�QHJOLJLEOH�GXH�WR�WKH�ORZ�DPRXQWV�RI�VWHDP�DQG�HOHFWULFLW\�WKDW�DUH�UHTXLUHG�WR�SURGXFH�/RRS�+RPHłV�SURGXFWV
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�
�

7DEOH����/&,$�E\�VWDJH�IRU�6XSSO\�&KDLQ����SHU�NJ�RI��XQSULQWHG�SURGXFWV�

��

8QLW� 7RWDO
)LEHU�

3URGXFWLRQ <DUQ�SURGXFWLRQ
)DEULF�

3URGXFWLRQ '\HLQJ
&XW�	�
6HZ ,QQHU�7UDQVSRUW 'LVWULEXWLRQ

2UJDQLF�&RWWRQ�*+*� NJ&2�HT ����� ���� ���� ���� ���� � ���� ����

&RQYHQWLRQDO�&RWWRQ�
*+* NJ&2�HT ����� ���� ���� ���� ���� � ���� ����

2UJDQLF�&RWWRQ�3(' 0- ������ ���� ����� ����� ����� � ���� ����

&RQYHQWLRQDO�&RWWRQ�3(' 0- ������ ����� ����� ����� ����� � ���� ����

2UJDQLF�&RWWRQ�%:& / ������ ����� ����� ����� ������ � ���� ����

&RQYHQWLRQDO�&RWWRQ�
%:& / ������� ������� ����� ����� ������ � ���� ����
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sėƢ�ļŜƋíĉƢ�ĐļǗėƎėŞĉė

(QYLURQPHQWDO�,PSDFWV��6XSSO\�&KDLQ���<DUQ�'\HG�3URGXFWV���2UJDQLF�
&RWWRQ�YV�&RQYHQWLRQDO�&RWWRQ�

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

GNG�ėŜļƖƖļŨŞƖ
�NJ&2�H� ���� ����

~ƎİíŞļĉ� ŨƢƢŨŞ  ŨŞǁėŞƢļŨŞíœ� ŨƢƢŨŞ ¡ėƎĉėŞƢíİė�'ļǗėƎėŞĉė

������ ������ ����/ŞėƎİǈ�
����

������ ������� ����
�œƪė�ǂíƢėƎ�
ĉŨŞƖƪŜƋƢļŨŞ

�'$/- .�

���VLJQ�LQGLFDWHV�KLJKHU�LPSDFW����VLJQ�LQGLFDWHV�ORZHU�LPSDFW�

����

7DEOH����/&,$�IRU�6XSSO\�&KDLQ����SHU�NJ�RI�\DUQ�G\HG�SURGXFWV��

��
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(QYLURQPHQWDO�,PSDFWV�E\�6WDJH��6XSSO\�&KDLQ���<DUQ�'\HG�3URGXFWV���2UJDQLF�
&RWWRQ�3URGXFWV�YV�&RQYHQWLRQDO�&RWWRQ

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

TXDQWLW\�LQFOXGHV�ERWK�FXOWLYDWLRQ�DQG�ğEHU�SURGXFWLRQ
&XW�DQG�6HZ�QXPEHUV�DUH�GHHPHG�DV�QHJOLJLEOH�GXH�WR�WKH�ORZ�DPRXQWV�RI�VWHDP�DQG�HOHFWULFLW\�WKDW�DUH�UHTXLUHG�WR�SURGXFH�/RRS�+RPHłV�SURGXFWV
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�

7DEOH����/&,$�E\�VWDJH�IRU�6XSSO\�&KDLQ����SHU�NJ�RI�\DUQ�G\HG�SURGXFWV�

��

8QLW� 7RWDO
)LEHU�

3URGXFWLRQ <DUQ�SURGXFWLRQ
)DEULF�

3URGXFWLRQ '\HLQJ &XW	6HZ
,QQHU�

7UDQVSRUW 'LVWULEXWLRQ

2UJDQLF�&RWWRQ�*+*� NJ&2�HT ���� ���� ���� ���� ���� � ���� ����

&RQYHQWLRQDO�&RWWRQ�*+* NJ&2�HT ���� ���� ���� ���� ���� � ���� ����

2UJDQLF�&RWWRQ�3(' 0- ������ ���� ����� ����� ����� � ���� ����

&RQYHQWLRQDO�&RWWRQ�3(' 0- ������ ����� ����� ����� ����� � ���� ����

2UJDQLF�&RWWRQ�%:& / ������ ����� ����� ����� ������ � ���� ����

&RQYHQWLRQDO�&RWWRQ�%:& / ������� ������� ����� ����� ������ � ���� ����
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+RWVSRW�$QDO\VLV

³&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

,PSRUWDQW� 1RWH�� 7KLV� /&$� VWXG\� KDV� EHHQ� FDUULHG� RXW� ZLWK� SUHGRPLQDQWO\� VHFRQGDU\� GDWD� IURP� /&$�
GDWDEDVHV�	� OLWHUDWXUH�� 7KH� UHVXOWV�PLJKW� YDU\� �VLJQLğFDQWO\� IRU� VRPH� LPSDFW� FDWHJRULHV�� LI� SULPDU\�GDWD�
�SURFHVV�OHYHO��IRU�VXSSO\�FKDLQV�LV�XVHG��LQVWHDG��$OVR��D�/&$�VWXG\�ZLWK�SULPDU\�GDWD�LV�D�UREXVW�RSWLRQ�WR�
PDNH�DQ\�SHUIRUPDQFH�LPSURYHPHQW�GHFLVLRQV�E\�/RRS�+RPH�PDQDJHPHQW�DV�FRPSDUHG�WR�RQH�EDVHG�
RQ�VHFRQGDU\�GDWD��7KH�DQDO\VLV�IURP�WKLV�VHFWLRQ�VKRXOG�EH�UHDG�DFFRUGLQJO\�

��
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,PSDFW�'HWDLOV�IRU�2UJDQLF�&RWWRQ�6XSSO\�&KDLQ����3ULQWHG�3URGXFWV

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
��

,PSDFW�&DWHJRU\� 0RVW�,PSDFWIXO�6WDJHV�

*+*�(PLVVLRQV� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�RI�����RI�WKH�RYHUDOO�*+*�HPLVVLRQV��

3ULPDU\�(QHUJ\�'HPDQG�� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�3('�FRQWULEXWLRQ��

%OXH�:DWHU�&RQVXPSWLRQ� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�%:&�FRQWULEXWLRQ�

7DEOH����,PSDFW�GHWDLOV�IRU�RUJDQLF�FRWWRQ�VXSSO\�FKDLQ�����XQSULQWHG�SURGXFWV�

7KH�EHORZ�WDEOH���LQGLFDWHV�WKH�KRWVSRW�VWDJHV�IRU�VXSSO\�FKDLQ�����SULQWHG�SURGXFWV�
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,PSDFW�'HWDLOV�IRU�2UJDQLF�&RWWRQ�6XSSO\�&KDLQ����8QSULQWHG�3URGXFWV

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
��

,PSDFW�&DWHJRU\� 0RVW�,PSDFWIXO�6WDJHV�

*+*�(PLVVLRQV� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�RI�����RI�WKH�RYHUDOO�*+*�HPLVVLRQV��

3ULPDU\�(QHUJ\�'HPDQG�� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�3('�FRQWULEXWLRQ��

%OXH�:DWHU�&RQVXPSWLRQ� �7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�%:&�FRQWULEXWLRQ�

7DEOH�����,PSDFW�GHWDLOV�IRU�RUJDQLF�FRWWRQ�VXSSO\�FKDLQ�����XQSULQWHG�SURGXFWV�

7KH�EHORZ�WDEOH����LQGLFDWHV�WKH�KRWVSRW�VWDJHV�IRU�VXSSO\�FKDLQ�����SULQWHG�SURGXFWV�
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,PSDFW�'HWDLOV�IRU�2UJDQLF�&RWWRQ�6XSSO\�&KDLQ����%DWFK�'\HG�3URGXFWV

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
��

,PSDFW�&DWHJRU\� 0RVW�,PSDFWIXO�6WDJHV�

*+*�(PLVVLRQV� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�RI�����RI�WKH�RYHUDOO�*+*�HPLVVLRQV��

3ULPDU\�(QHUJ\�'HPDQG�� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�3('�FRQWULEXWLRQ��

%OXH�:DWHU�&RQVXPSWLRQ� 7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�%:&�FRQWULEXWLRQ�

7DEOH�����,PSDFW�GHWDLOV�IRU�RUJDQLF�FRWWRQ�VXSSO\�FKDLQ�����EDWFK�G\HG�SURGXFWV�

7KH�EHORZ�WDEOH����LQGLFDWHV�WKH�KRWVSRW�VWDJHV�IRU�VXSSO\�FKDLQ�����SULQWHG�SURGXFWV�
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,PSDFW�'HWDLOV�IRU�2UJDQLF�&RWWRQ�6XSSO\�&KDLQ����<DUQ�'\HG�3URGXFWV

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
��

,PSDFW�&DWHJRU\� 0RVW�,PSDFWIXO�6WDJHV�

*+*�(PLVVLRQV� 7KH� \DUQ� SURGXFWLRQ� VWDJH� FDXVHV� DQ� DSSUR[LPDWH� RI� ����RI� WKH� RYHUDOO�*+*�
HPLVVLRQV��

3ULPDU\�(QHUJ\�'HPDQG�� 7KH� \DUQ� SURGXFWLRQ� VWDJH� FDXVHV� DQ� DSSUR[LPDWH� ���� RI� WKH� RYHUDOO� 3('�
FRQWULEXWLRQ��

%OXH�:DWHU�&RQVXPSWLRQ� �7KH�G\HLQJ�VWDJH�FDXVHV�DQ�DSSUR[LPDWH�����RI�WKH�RYHUDOO�%:&�FRQWULEXWLRQ�

7DEOH�����,PSDFW�GHWDLOV�IRU�RUJDQLF�FRWWRQ�VXSSO\�FKDLQ�����\DUQ�G\HG�SURGXFWV�

7KH�EHORZ�WDEOH����LQGLFDWHV�WKH�KRWVSRW�VWDJHV�IRU�VXSSO\�FKDLQ�����SULQWHG�SURGXFWV�
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

5HFRPPHQGDWLRQV

��

� (QKDQFH�5HSUHVHQWDWLYHQHVV�RI�WKH�6WXG\��

7R�EHWWHU�XQGHUVWDQG�WKH�LPSDFWV�DVVRFLDWHG�ZLWK�/RRSKRPHłV�SURFHVVHV��*6�UHFRPPHQGV�
FRQGXFWLQJ�D�SURFHVV�OHYHO�SULPDU\�GDWD�EDVHG�/&$�VWXG\��7KLV�FDQ�KHOS�PDQDJHPHQW�WR�LGHQWLI\�
WKH�LQHIğFLHQFLHV�WKDW�DUH�PRUH�UHSUHVHQWDWLYH�RI�WKHLU�H[LVWLQJ�SURFHVVHV��

(�J���7KH�LQYHQWRU\�IRU�WKH�G\HLQJ��ERWK�EDWFK�G\HG�DQG�\DUQ�G\HG��LQFOXGLQJ�VXE�SURFHVVHV��LV�
WDNHQ�IURP�VHFRQGDU\�GDWD�VRXUFHV��ZKLFK�KDYH�EHHQ�IRXQG�WR�EH�D�PDMRU�FRQWULEXWRU�WR�DOO�WKUHH�
LPSDFW�FDWHJRULHV�LQ�WKLV�VWXG\��
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7HUP� 'HğQLWLRQ

*UHHQKRXVH�*DV�(PLVVLRQV��*+*� *UHHQKRXVH�JDV� LV� DQ\�JDV� WKDW� KDV� WKH�SURSHUW\�RI� DEVRUELQJ� LQIUDUHG� UDGLDWLRQ� �QHW�
KHDW�HQHUJ\��HPLWWHG�IURP�(DUWKłV�VXUIDFH�DQG�UHUDGLDWLQJ�LW�EDFN�WR�(DUWKłV�VXUIDFH��WKXV�
FRQWULEXWLQJ�WR�WKH�JUHHQKRXVH�HIIHFW��&DUERQ�GLR[LGH��PHWKDQH��DQG�ZDWHU�YDSRXU�DUH�
WKH�PRVW�LPSRUWDQW�JUHHQKRXVH�JDVHV��>�@

%OXH�:DWHU�&RQVXPSWLRQ��%:&�� %OXH�ZDWHU� UHIHUV� WR� WKH�ZDWHU�ZLWKGUDZQ� IURP�JURXQGZDWHU� RU� VXUIDFH�ZDWHU� ERGLHV��
7KH� EOXH� ZDWHU� LQYHQWRU\� RI� D� SURFHVV� LQFOXGHV� DOO� IUHVKZDWHU� LQSXWV� EXW� H[FOXGHV�
UDLQZDWHU��>�@

,QQHU�7UDQVSRUW 7KLV� ,QFOXGHV� WUDQVSRUWDWLRQ�EHWZHHQ�YDULRXV� WH[WLOH�SURGXFW� VXSSO\� FKDLQ� VWDJHV� �L�H���
IURP�FXOWLYDWLRQ�XQWLO�FXW�DQG�VHZ��

'LVWULEXWLRQ 7KLV� LQFOXGHV� WUDQVSRUWDWLRQ� WR� WKH� ZDUHKRXVH� �L�H��� IURP� WH[WLOH� SURGXFW� FXW� 	� VHZ�
ORFDWLRQ�WR�WKH�ZDUHKRXVH�ORFDWLRQ��

3ULPDU\�(QHUJ\�'HPDQG��3('� 7KH� TXDQWLW\� RI� SULPDU\� HQHUJ\� �HQHUJ\� IRUP� IRXQG� LQ� QDWXUH� WKDW� KDV� QRW� EHHQ�
VXEMHFWHG� WR� DQ\� KXPDQ� HQJLQHHUHG� FRQYHUVLRQ� SURFHVV�� GLUHFWO\�ZLWKGUDZQ� IURP� WKH�
K\GURVSKHUH��DWPRVSKHUH�RU�JHRVSKHUH�RU�HQHUJ\�VRXUFH��>�@

*ORVVDU\

��§Â¨�Pjjdh���qqq�DgQj<[[QE<�E]Z�hEQI[EI�OgII[P]khI�O<h���§Ã¨��Pjjdh���O<DQ�hdPIg<�E]Z�NQYI<GZQ[��]EkZI[jh��[jg]GkEjQ][¢j]¢7<jIg¢�hhIhhZI[j¢6Ã�Ã¢ÁÄ�dGN��§Ä¨�
Pjjdh���O<DQ�hdPIg<�E]Z�NQYI<GZQ[�O<DQ�!]GIYYQ[O¢+gQ[EQdYIh�!]GIYQ[O¢+gQ[EQdYIh¢�¢�<�Q¢�<j<D<hIh¢ÃÁÃÁ¢Ã�dGN
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

(OHFWULFLW\��7KHUPDO�(QHUJ\�DQG�6WHDP�8VDJH

&XOWLYDWLRQ�DQG�)LEHU

Ɣ 7XUNLVK�RUJDQLF�FRWWRQ�LPSDFWV�KDYH�EHHQ�WDNHQ�IURP�7H[WLOH�([FKDQJH��/LIH�&\FOH�$VVHVVPHQW�RI�2UJDQLF�&RWWRQ��$�*OREDO�$YHUDJH��3(�
,QWHUQDWLRQDO�������

Ɣ (OHFWULFLW\�XSVWUHDP�GDWD�XVHG�LQ�DOO�7XUNLVK�RUJDQLF�FRWWRQ�ğEHU�SURGXFWLRQ�LV�ŁPDUNHW�IRU�HOHFWULFLW\��PHGLXPł�LQ�7XUNH\�

*HQHUDO�DQG�.H\�$VVXPSWLRQV

��

<DUQ�3URGXFWLRQ

Ɣ <DUQ�SURGXFWLRQ�IURP�QDWXUDO�ğEHUV�LQFOXGHV�WKH�VSLQQLQJ�RI�ğEHUV�LQWR�\DUQ�DQG�LQFOXGHV�DOO�VXESURFHVVHV�VXFK�DV�RSHQLQJ��FDUGLQJ��GUDZLQJ��
FRPELQJ��URYLQJ��DQG�VSLQQLQJ��7KH�\DUQ�SURGXFWLRQ�LQSXWV�DUH�WDNHQ�IURP�+DVDQEHLJL��������DQG�.RÍ�	�.DSODQ��������

Ɣ (OHFWULFLW\�XSVWUHDP�GDWD�XVHG�LQ�7XUNLVK�RUJDQLF�FRWWRQ��\DUQ�SURGXFWLRQ�LV�ŁPDUNHW�IRU�HOHFWULFLW\��PHGLXPł�LQ�7XUNH\�

'\HLQJ��QDWXUDOV�

Ɣ 7KH�LPSDFWV�RI�FRPSDFWLQJ�ZHUH�DVVXPHG�WR�EH�SDUW�RI�WKH�ğQLVKLQJ�SURFHVV��WDNHQ�IURP�&RWWRQ�,QF����������Ń7KH�/LIH�&\FOH�,QYHQWRU\�DQG�/LIH�
&\FOH�$VVHVVPHQW�RI�&RWWRQ�)LEHU�DQG�)DEULF��([HFXWLYH�6XPPDU\�ń��SS������

Ɣ (OHFWULFLW\�XSVWUHDP�GDWD�XVHG�LQ�7XUNLVK�RUJDQLF�FRWWRQ��\DUQ�SURGXFWLRQ�LV�ŁPDUNHW�IRU�HOHFWULFLW\��PHGLXPł�LQ�7XUNH\�
Ɣ 7KHUPDO�(QHUJ\�GDWD�LV�XVHG�DV�Ł7KHUPDO�HQHUJ\�IURP�OLJKW�IXHO�RLO��7XUNH\���%DWFK�'\HLQJ��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

(OHFWULFLW\��7KHUPDO�(QHUJ\�DQG�6WHDP�8VDJH

)DEULF�3URGXFWLRQ��ZHDYLQJ�

Ɣ 7KH�ZHDYLQJ�SURFHVV�ZDV�WDNHQ�IURP�9DQ�GHU�9HOGHQ�DW�DO����������/&$�EHQFKPDUNLQJ�VWXG\�RQ�WH[WLOHV�PDGH�RI�FRWWRQ��SRO\HVWHU��Q\ORQ��DFU\O��
RU�HODVWDQH���7KH�,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW��������SS����������

Ɣ (OHFWULFLW\�XSVWUHDP�GDWD�XVHG�LQ�7XUNLVK�ZHDYLQJ�LV�ŁPDUNHW�IRU�HOHFWULFLW\��PHGLXPł�LQ�7XUNH\�

&XW�	�6HZ

Ɣ (QHUJ\�PHWULFV�IRU�WH[WLOH�SURGXFW�DVVHPEO\�ZHUH�WDNHQ�IURP�*KHU]L�HW�DO����������Ń%HQFKPDUNLQJ�HQHUJ\�HIğFLHQF\�LQ�DSSDUHO�SURGXFWLRQ�ń�
6XVWDLQDEOH�(QHUJ\�6DYLQJ�IRU�WKH�(XURSHDQ�&ORWKLQJ�,QGXVWU\���SS������

Ɣ (OHFWULFLW\�DQG�VWHDP�FRQVXPSWLRQV�IRU�/RRS�+RPHłV�WRZHO��EHGGLQJ��DQG�EDJ�SURGXFWV���LQFOXGHG�LQ�WKLV�VWXG\��DUH�WDNHQ�IURP�(XURSHDQ�
&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�

*HQHUDO�DQG�.H\�$VVXPSWLRQV

��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

7UDQVSRUW��,GHQWLFDO�6XSSO\�&KDLQ�

$OO�6XSSO\�&KDLQV

Ɣ $OO�GLVWDQFHV�EHWZHHQ�SURFHVV�VWDJHV�ZHUH�FDOFXODWHG�XVLQJ�6HD5DWHV�/3��Ń&XUUHQW�0DUNHW�5DWH�ń�6HD5DWHV�������
Ɣ $OO�GLVWDQFH�DVVXPSWLRQV�FRQWDLQLQJ�XQNQRZQ�ORFDWLRQV�ZHUH�XVHG�LQ�DFFRUGDQFH�ZLWK�4XDQWLV��������0HDVXULQJ�IDVKLRQ��,QVLJKWV�IURP�WKH�

HQYLURQPHQWDO�LPSDFW�RI�WKH�JOREDO�DSSDUHO��WH[WLOH�SURGXFW�DQG�IRRWZHDU�LQGXVWULHV�
Ɣ 'LVWDQFHV�IURP�WKH�&XW�DQG�6HZ�IDFLOLW\�WR�WKH�LQWHUQDWLRQDO�DLUSRUW�ZHUH�FDOFXODWHG�XVLQJ�ZZZ�JRRJOH�FRP?PDSV�

6XSSO\�&KDLQ��

Ɣ $�GLVWDQFH�RI����NP�ZDV�DVVXPHG�DV�WKH�GLVWDQFH�EHWZHHQ�WKH�FXOWLYDWLRQ�VWDJH�ORFDWHG�LQ�$HJHDQ�5HJLRQ��7XUNH\�DQG�WKH�ğEHU�SURGXFWLRQ�
ORFDWHG�LQ�,]PLU��7XUNH\��

Ɣ $VVXPHG��0DUPDUD�(UHJOLVL�WR�EH�WKH�FORVHVW�SRUW�FLW\�WR�.LUNODUHOL��7XUNH\�
Ɣ 'XULQJ�WKH�GLVWULEXWLRQ�SURFHVV�IURP�SURGXFW�DVVHPEO\�WR�WKH�ZDUHKRXVH�ORFDWLRQ�DLU�WUDYHO�LV�WDNHQ�LQWR�DFFRXQW��IRU�WKLV�FDVH�LW�ZDV�DVVXPHG�

WKDW�,VWDQEXO�$LUSRUW�ZDV�WKH�FORVHVW�LQWHUQDWLRQDO�DLUSRUW�
6XSSO\�&KDLQ��

Ɣ $�GLVWDQFH�RI����NP�ZDV�DVVXPHG�DV�WKH�GLVWDQFH�EHWZHHQ�WKH�FXOWLYDWLRQ�VWDJH�ORFDWHG�LQ�$HJHDQ�5HJLRQ��7XUNH\�DQG�WKH�ğEHU�SURGXFWLRQ�
ORFDWHG�LQ�,]PLU��7XUNH\�

Ɣ )URP�<DUQ�3URGXFWLRQ�WR�)DEULF�3URGXFWLRQ�DVVXPHG�.RFDHOL��7XUNH\�WR�EH�D�SDVVLQJ�FLW\�LQ�WKH�WUDQVSRUWDWLRQ�URXWH��
Ɣ $VVXPHG�*RFHN��7XUNH\�DV�WKH�FORVHVW�SRUW�FLW\�WR�'HQL]OL��7XUNH\�
Ɣ 'XULQJ�WKH�GLVWULEXWLRQ�SURFHVV�IURP�SURGXFW�DVVHPEO\�WR�WKH�ZDUHKRXVH�ORFDWLRQ�DLU�WUDYHO�LV�WDNHQ�LQWR�DFFRXQW��IRU�WKLV�FDVH�LW�ZDV�DVVXPHG�

WKDW�,VWDQEXO�$LUSRUW�ZDV�WKH�FORVHVW�LQWHUQDWLRQDO�DLUSRUW�

*HQHUDO�DQG�.H\�$VVXPSWLRQV

��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

*OREDO�&RPSDULVRQ��$SSHQGL[��
)LEHU��2UJDQLF�&RWWRQ��*DELу

о *OREDO�GDWDVHW�WDNHQ�IRU�RUJDQLF�FRWWRQ�7H[WLOH�([FKDQJH��/LIH�&\FOH�$VVHVVPHQW�RI�2UJDQLF�&RWWRQ��$�*OREDO�$YHUDJH��3(�,QWHUQDWLRQDO�������

*OREDO�'LVWULEXWLRQ��ZLWK�&RWWRQ�

о &RQYHQWLRQDO�FRWWRQ�ğEHU�DQG�\DUQ�GLVWULEXWLRQ�LV�DVVXPHG�EDVHG�RQ�,&$&��������E\�ODUJHVW�FRWWRQ�SURGXFLQJ�FRXQWULHV��
о &RQYHQWLRQDO�JOREDO�GLVWULEXWLRQV�IRU�IDEULF�DQG�FXW�DQG�VHZ�SURGXFWLRQ�LV�WDNHQ�IURP�4XDQWLV��������DQG�HQHUJ\�VRXUFHV��HOHFWULFLW\��VWHDP��
OLJKW�IXHO�RLO��WKHUPDO�HQHUJ\�DQG�GLHVHO��FRQVLGHUHG�DV�D�ZHLJKWHG�DYHUDJH�RI�WKHVH�GLVWULEXWLRQV�

*HQHUDO�DQG�.H\�$VVXPSWLRQV

��
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

*OREDO�&RPSDULVRQ��$SSHQGL[��

7UDQVSRUW�

о $OO�WUDQVSRUWDWLRQ�EHWZHHQ�UDZ�PDWHULDO�SURGXFWLRQ�XQWLO�ZDUHKRXVH�VWRUDJH�LV�WDNHQ�LQWR�FRQVLGHUDWLRQ�IRU�ERWK�/RRS�+RPH�DQG�FRQYHQWLRQDO�
SURGXFWLRQ��

о 7UDQVSRUW�IRU�FRQYHQWLRQDO�PDWHULDOV�IURP�&XW�	�6HZ�IDFLOLW\�WR�ZDUHKRXVH�ZDV�FDOFXODWHG�DV�D�ZHLJKWHG�DYHUDJH�IURP�JOREDO�GLVWULEXWLRQ�RI�
4XDQWLV��������WR�/RRS�+RPHłV�ZDUHKRXVH�

о *OREDO�GLVWULEXWLRQV�IRU�FRWWRQ�ğEHU�DQG�\DUQ�DUH�WDNHQ�EDVHG�RQ�,&$&��������E\�ODUJHVW�FRWWRQ�SURGXFLQJ�FRXQWULHV��DQG�IDEULF�DQG�DVVHPEO\�
JOREDO�GLVWULEXWLRQV�IURP�4XDQWLV���������

о &RQYHQWLRQDO�WUDQVSRUW�IURP�&XW�	�6HZ�IDFLOLW\�WR�ZDUHKRXVH�ZDV�WDNHQ�DV�����YLD�VKLS�DQG����YLD�DLU�DV�VWDQGDUG�SUDFWLFH�VSHFLğHG�E\�
4XDQWLV����������

о 7UDQVSRUWDWLRQ�E\�VKLS�DQG�DLU�IRU�WKH�FRQYHQWLRQDO�VXSSO\�FKDLQ�ZDV�WDNHQ�DV�WKH�GLVWDQFH�IURP�KDUERU�DLUSRUW�WR�KDUERU�DLUSRUW�SOXV�����NP�LQ�
HDFK�FRXQWU\�DV�GRQH�E\�4XDQWLV���������

о &RQYHQWLRQDO�G\HLQJ�LV�DVVXPHG�WR�EH�GRQH�LQ�WKH�VDPH�FLW\�DV�IDEULF�SURGXFWLRQ��KHQFH����NP�WUDQVSRUWDWLRQ�LV�LQFOXGHG�EHWZHHQ�WKHVH�
VWDJHV��

о $OO�GLVWDQFHV�ZHUH�FDOFXODWHG�ZLWK�6HD5DWHV�/3��������DQG�ZZZ�GLVWDQFH�WR��RQO\�IRU�DLU�GLVWDQFHV���

*HQHUDO�DQG�.H\�$VVXPSWLRQV

��
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:DVWH�VFHQDULR :DVWH��

�����<DUQ�3URGXFWLRQ��1DWXUDO� ���

�����:HDYLQJ ��

�����'\HLQJ��&RWWRQ� ��

�����3ULQWLQJ� ��

�����&XW�	�6HZ��2UJDQLF�&RWWRQ�7H[WLOH�3URGXFWV�6&�� ��

�����&XW�	�6HZ��2UJDQLF�&RWWRQ�7H[WLOH�3URGXFWV�6&�� ��

�����&XW�	�6HZ��2UJDQLF�&RWWRQ�7H[WLOH�3URGXFWV�6&��<DUQ�'\HG�� ��

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

7DEOH����:DVWH�SHUFHQWDJHV�RI�DOO�WH[WLOH�PDQXIDFWXULQJ�SURFHVVHV�LQ�DOO�VXSSO\�FKDLQV

��

*HQHUDO�DQG�.H\�$VVXPSWLRQV

1XPEHUV�DUH�URXQGHG�WR�WKH�QHDUHVW�ZKROH�QXPEHU�
<DUQ�SURGXFWLRQ�ZDVWH�DPRXQW�DUH�WDNHQ�IURP�9DQ�GHU�9HOGHQ�HW�DO����������/&$�EHQFKPDUNLQJ�VWXG\�RQ�WH[WLOHV�PDGH�RI�FRWWRQ��SRO\HVWHU��Q\ORQ��DFU\O��RU�HODVWDQH���7KH�
,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW���������������
7KH�ZHDYLQJ�SURFHVV�ZDV�WDNHQ�IURP�9DQ�GHU�9HOGHQ�DW�DO����������/&$�EHQFKPDUNLQJ�VWXG\�RQ�WH[WLOHV�PDGH�RI�FRWWRQ��SRO\HVWHU��Q\ORQ��DFU\O��RU�HODVWDQH���7KH�,QWHUQDWLRQDO�
-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW��������SS����������
2UJDQLF�&RWWRQ�G\HLQJ�ZDVWH�DPRXQW�LV�WDNHQ�IURP�(FRLQYHQW��������'DWDEDVH�(FRLQYHQW�YHUVLRQ�Y�����7KH�6ZLVV�&HQWUH�IRU�/LIH�&\FOH�,QYHQWRULHV�
3URGXFW�SURGXFWLRQ�DPRXQWV�DUH�WDNHQ�IURP�*KHU]L�HW�DO�����������Ń%HQFKPDUNLQJ�HQHUJ\�HIğFLHQF\�LQ�XQGHUJDUPHQW�SURGXFWLRQ�ń�6XVWDLQDEOH�(QHUJ\�6DYLQJ�IRU�WKH�(XURSHDQ�
&ORWKLQJ�,QGXVWU\�������

:DVWH�3HUFHQWDJH�IRU�DOO�0DQXIDFWXULQJ�3URFHVVHV�DVVRFLDWHG�ZLWK�/RRS�+RPH�DQG�FRQYHQWLRQDO�VXSSO\�FKDLQV
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

ō $PRQ��7��DQG�-�%R[EHUJHU��Ń%LRJDV�3URGXFWLRQ�IURP�)DUP\DUG�0DQXUH�ń�,QVWLWXWH�IRU�$JULFXOWXUDO��(QYLURQPHQWDO�DQG�(QHUJ\�(QJLQHHULQJ��8QLYHUVLW\�IRU�
$JULFXOWXUDO�6FLHQFHV�

ō (XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�
ō %UHQWUXS��)UDQN��HW�DO����������0HWKRGV�WR�HVWLPDWH�RQ�ğHOG�QLWURJHQ�HPLVVLRQV�IURP�FURS�SURGXFWLRQ�DV�DQ�LQSXW�WR�/&$�VWXGLHV�LQ�WKH�DJULFXOWXUDO�
VHFWRU���7KH�,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW�����������

ō &	$�)RXQGDWLRQ���������ń�/LIH�&\FOH�$VVHVVPHQW�RI�&RWWRQ�&XOWLYDWLRQ�6\VWHPV��%HWWHU�&RWWRQ��&RQYHQWLRQDO�&RWWRQ�DQG�2UJDQLF�&RWWRQ�ń
ō &RWWRQ�,QF����������Ń7KH�/LIH�&\FOH�,QYHQWRU\�DQG�/LIH�&\FOH�$VVHVVPHQW�RI�&RWWRQ�)LEHU�DQG�)DEULF��([HFXWLYH�6XPPDU\�ń�����
ō 'LVWDQFH�WR��Ń'LVWDQFH�&DOFXODWRU���&DOFXODWH�WKH�'LVWDQFH�2QOLQH�ń�'LVWDQFH�&DOFXODWRU��Q�D����ZZZ�GLVWDQFH�WR����'DWH�DFFHVVHG����UG�)HEUXDU\��������
ō (FRLQYHQW��������'DWDEDVH�(FRLQYHQW�YHUVLRQ�Y�����7KH�6ZLVV�&HQWUH�IRU�/LIH�&\FOH�,QYHQWRULHV�
ō )UDQNOLQ�$VVRFLDWHV���������Ń/LIH�&\FOH�,PSDFWV�IRU�3RVW�&RQVXPHU�5HF\FOHG�5HVLQV��3(7��+'3(��DQG�33�ń�7KH�$VVRFLDWLRQ�RI�3ODVWLF�5HF\FOHUV���ŋ���
ō )XOJDU�HW�DO����������Ń&RPSDUDWLYH�/LIH�&\FOH�$VVHVVPHQW�RI�3RO\DPLGH�����)LEHUV��4�1RYD��32<��(92���DQG�3RO\DPLGH���)LEHUV�ń�������
ō *D%L��������/HLQIHOGHQ�(FKWHUGLQJHQ�*D%L�6RIWZDUH�V\VWHP�DQG�'DWDEDVHV�IRU�/LIH�&\FOH�(QJLQHHULQJ��7KLQNVWHS�$*�������
ō *KHU]L�HW�DO����������Ń%HQFKPDUNLQJ�HQHUJ\�HIğFLHQF\�LQ�DSSDUHO�SURGXFWLRQ�ń�6XVWDLQDEOH�(QHUJ\�6DYLQJ�IRU�WKH�(XURSHDQ�&ORWKLQJ�,QGXVWU\�������
ō +DVDQEHLJL��$���	�3ULFH��/����������$�UHYLHZ�RI�HQHUJ\�XVH�DQG�HQHUJ\�HIğFLHQF\�WHFKQRORJLHV�IRU�WKH�WH[WLOH�LQGXVWU\��5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�
5HYLHZV�������������ŋ������KWWSV���GRL�RUJ���������M�UVHU�������������

ō .RÍ��(UGHP��DQG�(PHO�.DSODQ����������$Q�LQYHVWLJDWLRQ�RQ�HQHUJ\�FRQVXPSWLRQ�LQ�\DUQ�SURGXFWLRQ�ZLWK�VSHFLDO�UHIHUHQFH�WR�ULQJ�VSLQQLQJ���ğEHUV�	�
7H[WLOHV�LQ�(DVWHUQ�(XURSH�������������

ō .XSIHU��7���%DLW]��0���&RORGHO��&��0���.RNERUJ��0���6FKROO��6���5XGROI��0���%RV��8���%RVFK��)���*RQ]DOH]��0���6FKXOOHU��2���+HQJVWOHU��-���6WRIIUHJHQ��$���	�
7K\OPDQQ��'���������)HEUXDU\���*DEL�'DWDEDVHV�	�0RGHOLQJ�3ULQFLSOHV��������5HWULHYHG�IURP�
KWWSV���JDEL�VSKHUD�FRP�ğOHDGPLQ�JDEL�0RGHOOLQJB3ULQFLSOHV�0RGHOLQJB3ULQFLSOHVB�B*D%LB'DWDEDVHVB����B��SGI�

ō /H�0HU��-HDQ��DQG�3LHUUH�5RJHU���������3URGXFWLRQ��R[LGDWLRQ��HPLVVLRQ�DQG�FRQVXPSWLRQ�RI�PHWKDQH�E\�VRLOV��D�UHYLHZ���(XURSHDQ�MRXUQDO�RI�VRLO�
ELRORJ\��������������

ō /LQ��-XQLH�����������&KLQD�6WUHQJWKHQV�3RVLWLRQ�,Q�1\ORQ�)LEHUV��b,FLV��
KWWSV���ZZZ�LFLV�FRP�H[SORUH�UHVRXUFHV�QHZV��������������������FKLQD�VWUHQJWKHQV�SRVLWLRQ�LQ�Q\ORQ�ğEHUV���'DWH�DFFHVVHG����WK�)HEUXDU\�������
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

ō 0DQQ��0����������*UHHQKRXVH�JDV��(QF\FORSÈGLD�%ULWDQQLFD��5HWULHYHG�IURP�KWWSV���ZZZ�EULWDQQLFD�FRP�VFLHQFH�JUHHQKRXVH�JDV��
ō 0HDVXULQJ�IDVKLRQ��,QVLJKWV�IURP�WKH�HQYLURQPHQWDO�LPSDFW�RI�WKH�JOREDO�DSSDUHO�DQG�)RRWZHDU�,QGXVWULHV��4XDQWLV����������5HWULHYHG�IURP�
KWWSV���TXDQWLV�LQWO�FRP�UHSRUW�PHDVXULQJ�IDVKLRQ�UHSRUW��

ō 3(�,QWHUQDWLRQDO����������Ń/LIH�&\FOH�$VVHVVPHQW��/&$��RI�2UJDQLF�&RWWRQ��$�*OREDO�$YHUDJH�ń�7H[WLOH�([FKDQJH�������
ō 3LHSHU��0���.XSIHU��7���7K\OPDQQ��'���	�%RV��8���������)HEUXDU\���,QWURGXFWLRQ�WR�:DWHU�$VVHVVPHQW�LQ�*D%L��5HWULHYHG�IURP�
KWWSV���JDEL�VSKHUD�FRP�ğOHDGPLQ�'RFXPHQWV�,QWURGXFWLRQBWRB:DWHUB$VVHVVPHQWB9���B���SGI�

ō 6HD5DWHV�/3��Ń&XUUHQW�0DUNHW�5DWH�ń�6HD5DWHV��������ZZZ�VHDUDWHV�FRP�UHIHUHQFH�SRUWGLVWDQFH����'DWH�DFFHVVHG����WK�)HEUXDU\��������
ō 6KDK��3UDJQHVK��$EKLVKHN�%DQVDO��DQG�5DMHVK�.XPDU�6LQJK�����������/LIH�&\FOH�$VVHVVPHQW�RI�2UJDQLF��%&,�DQG�&RQYHQWLRQDO�&RWWRQ��$�
&RPSDUDWLYH�6WXG\�RI�&RWWRQ�&XOWLYDWLRQ�3UDFWLFHV�LQ�,QGLD��b'HVLJQLQJ�6XVWDLQDEOH�7HFKQRORJLHV��3URGXFWV�DQG�3ROLFLHV��6SULQJHU��&KDP��
������

ō 6KDR��=��<���	�/LX��/����������&RPSDUDWLYH�(YDOXDWLRQ�RI�6WRFNLQJ�3URGXFWV�%DVHG�RQ�3URGXFW�/LIH�&\FOH�$VVHVVPHQW��,Q�,23�&RQIHUHQFH�6HULHV��
(DUWK�DQG�(QYLURQPHQWDO�6FLHQFH��9RO�������1R�����S�����������,23�3XEOLVKLQJ

ō §XOH��$OWXQ����������Ń3UHGLFWLRQ�RI�7H[WLOH�:DVWH�3URğOH�DQG�5HF\FOLQJ�2SSRUWXQLWLHV�LQ�7XUNH\�ń�)LEHUV�7H[W��(DVW��������
ō 7HULQWH��1���0DQGD��%��.���7D\ORU��-���6FKXVWHU��.��&���	�3DWHO��0��.����������(QYLURQPHQWDO�DVVHVVPHQW�RI�FRORXUHG�IDEULFV�DQG�RSSRUWXQLWLHV�IRU�
YDOXH�FUHDWLRQ��VSLQ�G\HLQJ�YHUVXV�FRQYHQWLRQDO�G\HLQJ�RI�PRGDO�IDEULFV��-RXUQDO�RI�FOHDQHU�SURGXFWLRQ�������������

ō 7H[WLOH�([FKDQJH����������2UJDQLF�&RWWRQ�0DUNHW�5HSRUW�����������
ō 7UXVFRW��/LHVO�HW�DO�b��������Ń3UHIHUUHG�)LEHU�	�0DWHULDOV�0DUNHW�5HSRUW������ń�7H[WLOH�([FKDQJH������
ō 9DQ�GHU�9HOGHQ��1DWDVFKD�0���0DUWLQ�.��3DWHO��DQG�-RRVW�*��9RJWOÃQGHU����������/&$�EHQFKPDUNLQJ�VWXG\�RQ�WH[WLOHV�PDGH�RI�FRWWRQ��
SRO\HVWHU��Q\ORQ��DFU\O��RU�HODVWDQH���7KH�,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW���������������

ō 9DQ�GHU�9HOGHQ��1��0���3DWHO��0��.���	�9RJWOÃQGHU��-��*����������/&$�EHQFKPDUNLQJ�VWXG\�RQ�WH[WLOHV�PDGH�RI�FRWWRQ��SRO\HVWHU��Q\ORQ��DFU\O��RU�
HODVWDQH��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW������������ŋ�����KWWSV���GRL�RUJ���������V�����������������
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$�JOREDOO\�WUXVWHG�EUDQG

3DUWQHUV�DQG�6XSSRUWLQJ�2UJDQL]DWLRQV

Ń&XVWRPHUV�ORYH�VHHLQJ�WKH�SRVLWLYH�
LPSDFW�WKH\�PDNH�DQG�ZHłUH�VHHLQJ�D�
EXPS�LQ�FRQYHUVLRQ�DQG�OR\DOW\�ń

Ń2XU�%�%�FXVWRPHUV�FRPH�EDFN�WR�XV�
DQG�WHOO�XV�WKH\�ORYH�VHHLQJ�WKH�LPSDFW�
RI�WKHLU�RUGHUV��:HłUH�DGGLQJ�PHWULFV�LQ�
DOO�RXU�SUHVHQWDWLRQV�ń

Ń*UHHQ�6WRU\�LV�E\�IDU�WKH�EHVW�YHQGRU�
ZH�KDYH�HYHU�ZRUNHG�ZLWK��,�KLJKO\�
UHFRPPHQG�WKHLU�ZRUN�ń

*UHHQ�6WRU\�ZDV�IRXQGHG�ZLWK�WKH�YLVLRQ�RI�JHWWLQJ�HYHU\�FRQVXPHU�LQ�WKH�ZRUOG�WR�DVN�Ń:KDWłV�
P\�LPSDFW"ń�EHIRUH�WKH\�PDNH�D�SXUFKDVH��

%\�XVLQJ�FUHGLEOH�GDWD��DQ�DGYDQFHG�WHFKQRORJ\�SODWIRUP�DQG�HDV\�WR�XQGHUVWDQG�YLVXDOV��*UHHQ�
6WRU\�WUDQVIRUPV�WKH�FXVWRPHU�H[SHULHQFH�HYHU\�VWHS�RI�WKH�ZD\�E\�VKRZLQJ�WKH�SRVLWLYH�LPSDFW�D�
FXVWRPHU�FDQ�PDNH�E\�FKRRVLQJ�JUHHQ�SURGXFWV��:H�KDYH�D�WHDP�RI�OLIHF\FOH�DQDO\VLV�H[SHUWV��
WKLUG�SDUW\�GDWDVHWV�DQG�DFDGHPLF�UHVHDUFK�WR�HQVXUH�WUDQVSDUHQW��GHSHQGDEOH�DQG�FUHGLEOH�
DQDO\VLV�RI�VXSSO\�FKDLQV��

*UHHQ�6WRU\�ZRUNV�ZLWK�RYHU�����EUDQGV�LQ����FRXQWULHV�WR�FDOFXODWH�DQG�VKRZ�WKHLU�LPSDFW�WR�
PLOOLRQV�RI�FRQVXPHUV�ZRUOGZLGH��

$ERXW�*UHHQ�6WRU\

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
��
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$SSHQGL[��/LIH�&\FOH�,PSDFW�$VVHVVPHQW�
�/&,$��5HVXOWV

*OREDO�&RQYHQWLRQDO�1XPEHUV��

³&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG

��
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(QYLURQPHQWDO�,PSDFWV�E\�6WDJH�IRU�D�&RQYHQWLRQDO�&RWWRQ�*OREDO�$YHUDJH�6XSSO\�
&KDLQ���3ULQWHG�3URGXFWV

#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
TXDQWLW\�LQFOXGHV�ERWK�FXOWLYDWLRQ�DQG�ğEHU�SURGXFWLRQ ��

8QLW� 7RWDO

&RQYHQWLRQDO�&RWWRQ�*+*�� NJ&2�HT �����

*OREDO�&RQYHQWLRQDO�&RWWRQ�3(' 0- ������

*OREDO�&RQYHQWLRQDO�&RWWRQ�%:&�� /LWHUV� �������

&XW�DQG�6HZ�QXPEHUV�DUH�GHHPHG�DV�QHJOLJLEOH�GXH�WR�WKH�ORZ�DPRXQWV�RI�VWHDP�DQG�HOHFWULFLW\�WKDW�DUH�UHTXLUHG�WR�SURGXFH�WKH�SURGXFWV�FRYHUHG�
XQGHU�WKH�VWXG\
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�
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#&RS\ULJKW�������*UHHQ�6WRU\�,QF��$OO�5LJKWV�5HVHUYHG
TXDQWLW\�LQFOXGHV�ERWK�FXOWLYDWLRQ�DQG�ğEHU�SURGXFWLRQ ��

8QLW 7RWDO

&RQYHQWLRQDO�&RWWRQ�*+*�� NJ&2�HT �����

&RQYHQWLRQDO�&RWWRQ�3(' 0- ������

&RQYHQWLRQDO�&RWWRQ�%:&�� /LWHUV �������

&XW�DQG�6HZ�QXPEHUV�DUH�GHHPHG�DV�QHJOLJLEOH�GXH�WR�WKH�ORZ�DPRXQWV�RI�VWHDP�DQG�HOHFWULFLW\�WKDW�DUH�UHTXLUHG�WR�SURGXFH�WKH�SURGXFWV�FRYHUHG�
XQGHU�WKH�VWXG\
(XURSHDQ�&RPPLVVLRQ�-5&���������Ń(QYLURQPHQWDO�,PSURYHPHQW�3RWHQWLDO�RI�7H[WLOHV��,0352�7H[WLOHV���-5&�6FLHQWLğF�DQG�3ROLF\�5HSRUWV�

(QYLURQPHQWDO�,PSDFWV�E\�6WDJH�IRU�D�&RQYHQWLRQDO�&RWWRQ�*OREDO�$YHUDJH�6XSSO\�
&KDLQ���8QSULQWHG�3URGXFWV�
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