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7KLV�UHSRUW�SUHVHQWV�WKH�UHVXOWV�RI�UDGLRDFWLYLW\�PHDVXUHPHQWV�LQ�WKH�HQYLURQPHQW�LQ�WKH
1HWKHUODQGV�FDUULHG�RXW�E\�5,=$��5,.=��,QVSHFWRUDWH�IRU�+HDOWK�3URWHFWLRQ��&RPPRGLWLHV�DQG
9HWHULQDU\�3XEOLF�+HDOWK�DQG�5,90�LQ�������7KH�\HDUO\�DYHUDJHG�JURVV� � DQG�JURVV� �DFWLYLW\
FRQFHQWUDWLRQV�LQ�DLU�GXVW�LQ�%LOWKRYHQ�ZHUH��������DQG�������P%TÂP��� UHVSHFWLYHO\��7KH�\HDUO\
DYHUDJHG�DFWLYLW\�FRQFHQWUDWLRQV�LQ�DLU�GXVW�IRU�WKH�QXFOLGHV��%H�����&V�DQG����3E�ZHUH�����������
DQG����� %TÂP��� UHVSHFWLYHO\��7KH�\HDUO\�WRWDO�JURVV� � DQG�JURVV� �DFWLYLWLHV�GHSRVLWHG�LQ
%LOWKRYHQ�ZHUH������DQG�����%TÂP��� UHVSHFWLYHO\��7KH�\HDUO\�WRWDO�DFWLYLWLHV�RI�WKH�QXFOLGHV��+�
���&V���%H�����3E�DQG����3R�LQ�GHSRVLWLRQ�ZHUH�����������������������DQG������%TÂP���
UHVSHFWLYHO\���7KH�DPELHQW�GRVH�HTXLYDOHQW�UDWH�DYHUDJHG�DFURVV�WKH�FRXQWU\�RYHU�WKH�\HDU�ZDV
�����Q6YÂK��� ZLWK����PHDVXUHPHQW�ORFDWLRQV��7KH�\HDUO\�DYHUDJHG�DFWLYLW\�FRQFHQWUDWLRQ�LQ
VXUIDFH�ZDWHU�IRU��+ ZDV�EHWZHHQ���DQG������%TÂ/���DQG�IRU�UHVLGXDO� EHWZHHQ���
DQG����P%TÂ/�����WKUHH�PHDVXUHPHQW�ORFDWLRQV���7KH�\HDUO\�DYHUDJHG�DFWLYLW\�RI����&V�LQ
VXVSHQGHG�VROLGV�LQ�VXUIDFH�ZDWHU�ZDV�EHWZHHQ����DQG����%TÂNJ����IRXU�PHDVXUHPHQW�ORFDWLRQV��
,Q�VHD�ZDWHU�\HDUO\�DYHUDJHV�IRU��+ YDULHG�EHWZHHQ�����DQG�����%TÂ/���DQG�IRU�UHVLGXDO� EHWZHHQ
���DQG����P%TÂ/����WKUHH�PHDVXUHPHQW�ORFDWLRQV��
7\SLFDO�DFWLYLWLHV�IRXQG�LQ�GULQNLQJ�ZDWHU�ZHUH������%TÂ/���IRU��+ DFWLYLW\�DQG�������%TÂ/���IRU
JURVV� DQG�UHVLGXDO� DFWLYLW\��$OO�WKHVH�YDOXHV�DUH�FRPSDUDEOH�WR�WKRVH�RI�SUHYLRXV�\HDUV�
6LQFH�QR�PHDVXUHPHQWV�ZHUH�SHUIRUPHG�LQ�PLON�LQ�������GDWD�IRU������DUH�UHSRUWHG�
)RRG�ZDV�PHDVXUHG�ZKHQ�VXVSHFWHG�RI�KDYLQJ�DQ�DEQRUPDO�OHYHO�RI�UDGLRDFWLYLW\��2QO\�LQ�RQH
VDPSOH�RI�PXVKURRPV��IURP�/LWKXDQLD��ZDV�DQ�DFWLYLW\�DERYH�WKH�OLPLW�RI�����%TÂNJ����OLPLW�IRU
WKH�VXP�RI����&V�DQG����&V�IURP�WKH�&KHUQRE\O�DFFLGHQW��IRXQG�
&RPSDULVRQ�EHWZHHQ�WKH�'XWFK�PRQLWRULQJ�SURJUDPPH�DQG�WKH�UHFRPPHQGDWLRQ�RI�WKH
&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�RQ�WKH�DSSOLFDWLRQ�RI�$UWLFOH����RI�WKH�(XUDWRP
7UHDW\�VKRZV�WKDW�WKH�'XWFK�SURJUDPPH�LV�QRW�LQ�IXOO�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ�
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6$0(19$77,1*

'LW�UDSSRUW�JHHIW�GH�UHVXOWDWHQ�YDQ�UDGLRDFWLYLWHLWVPHWLQJHQ�LQ�KHW�PLOLHX�LQ�1HGHUODQG�YHUULFKW
GRRU�5,=$��5,.=��.HXULQJVGLHQVW�YDQ�:DUHQ�HQ�5,90�LQ�������'H�MDDUJHPLGGHOGH�WRWDOH� �
HQ �DFWLYLWHLWVFRQFHQWUDWLH�LQ�OXFKWVWRI�LQ�%LOWKRYHQ�ZDV��������HQ�������P%TÂP��� 'H
MDDUJHPLGGHOGH�DFWLYLWHLWVFRQFHQWUDWLH�LQ�OXFKVWRI�YDQ�GH�QXFOLGHQ��%H�����&V�HQ����3E�ZDV
UHVSHFWLHYHOLMN�����������HQ����� %TÂP���
'H�MDDUOLMNVH�WRWDOH� � HQ� �DFWLYLWHLW�LQ�GHSRVLWLH�LQ�%LOWKRYHQ�EHGURHJ������HQ�����%TÂP��� 'H
MDDUOLMNVH�WRWDOH�DFWLYLWHLW�YDQ�GH�QXFOLGHQ��+�����&V���%H�����3E�HQ����3R�LQ�GHSRVLWLH�EHGURHJ
UHVSHFWLHYHOLMN�����������������������HQ������%TÂP���
+HW�RPJHYLQJVGRVLVHTXLYDOHQWWHPSR��JHPLGGHOG�RYHU�KHW�MDDU�HQ�RYHU�1HGHUODQG��ZDV
�����Q6YÂK��� PHW����PHHWORNDWLHV�
'H�MDDUJHPLGGHOGH�DFWLYLWHLWVFRQFHQWUDWLH�LQ�RSSHUYODNWZDWHU�YDQ��+ ODJ�WXVVHQ���HQ
�����%TÂ/���HQ�YDQ�UHVW� WXVVHQ����HQ����P%TÂ/������PHHWORFDWLHV���'H�MDDUJHPLGGHOGH
DFWLYLWHLW�YDQ����&V�LQ�]ZHYHQG�VWRI�LQ�RSSHUYODNWHZDWHU�ODJ�WXVVHQ����HQ����%TÂNJ�����
PHHWORNDWLHV����'H�MDDUJHPLGGHOGH�DFWLYLWHLWVFRQFHQWUDWLH�LQ�]HHZDWHU�YDQ��+ ODJ�WXVVHQ�����HQ
����%TÂ/���HQ�YDQ�UHVW� WXVVHQ����HQ����P%TÂ/������PHHWORNDWLHV���
7\SLVFKH�ZDDUGHQ�GLH�LQ�GULQNZDWHU�JHYRQGHQ�ZRUGHQ�]LMQ������%TÂ/���YRRU��+�DFWLYLWHLW�HQ
������%TÂ/���YRRU�WRWDDO� � HQ�UHVW� �DFWLYLWHLW��$O�GH]H�ZDDUGHQ�]LMQ�YHUJHOLMNEDDU�PHW�GH
ZDDUGHQ�LQ�YRRUJDDQGH�MDUHQ�
2PGDW�HU�LQ������JHHQ�PHWLQJHQ�]LMQ�YHUULFKW�DDQ�PHON��]LMQ�UHVXOWDWHQ�XLW������YHUPHOG�
9RHGVHO�ZHUG�JHPHWHQ�DOV�KHW�YHUPRHGHQ�EHVWRQG�GDW�KHW�HHQ�DEQRUPDOH�KRHYHHOKHLG
UDGLRDFWLYLWHLW�EHYDWWH��(U�ZHUG�LQ�VOHFKWV�ppQ�PRQVWHU�SDGGHVWRHOHQ�XLW�/LWRXZHQ�HHQ�DFWLYLWHLW
YDQ�PHHU�GDQ�GH�QRUP�YDQ�����%TÂNJ����QRUP�YRRU�GH�VRP�YDQ����&V�HQ����&V�DINRPVWLJ�YDQ
KHW RQJHOXN�LQ�&KHUQRE\O���JHYRQGHQ�
8LW�GH�YHUJHOLMNLQJ�YDQ�KHW�1HGHUODQGVH�PHHWSURJUDPPD�PHW�GH�³UHFRPPHQGDWLRQ�RI�WKH
&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�RQ�WKH�DSSOLFDWLRQ�RI�DUWLFOH����RI�WKH�(XUDWRP
7UHDW\´�EOLMNW�GDW�KHW�1HGHUODQGVH�PHHWSURJUDPPD�KLHUPHH�QLHW�LQ�YROOHGLJH
RYHUHHQVWHPPLQJ�LV�
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/HYHOV�RI�UDGLRDFWLYH�QXFOLGHV�RI�QDWXUDO�RULJLQ��VXFK�DV���. DQG�GDXJKWHUV�IURP�WKH�XUDQLXPDQG WKRULXP�VHULHV�PD\�EH�HQKDQFHG�DV�D�UHVXOW�RI�KXPDQ�DFWLYLWLHV��H�J��HPLVVLRQV�IURPIDFWRULHV�SURFHVVLQJ�RUHV��0DQ�PDGH�UDGLRQXFOLGHV�DUH�IRXQG�LQ�WKH�HQYLURQPHQW�GXH�WR��IRUH[DPSOH��QXFOHDU�ZHDSRQV�WHVWV�RU�GLVFKDUJHV�IURP�QXFOHDU�LQVWDOODWLRQV�
8QWLO�������PHDVXUHPHQWV�RQ�UDGLRDFWLYLW\�LQ�WKH�1HWKHUODQGV¶�HQYLURQPHQW�ZHUH�FRRUGLQDWHGE\ WKH�&RRUGLQDWLQJ�&RPPLWWHH�IRU�0HDVXUHPHQWV�LQ�WKH�(QYLURQPHQW�&&5;�>�@��0HDVXUHPHQWV�ZHUH�VXEGLYLGHG�LQWR�WKRVH�IRU�WKH�1DWLRQDO�0HDVXUHPHQW3URJUDPPH��103�&&5;��>�@�DQG�DGGLWLRQDO�PHDVXUHPHQWV��103�&&5;�LQFOXGHG�WKHPRQLWRULQJ�RI�DLU�GXVW��GHSRVLWLRQ��VXUIDFH�ZDWHU��PLON�DQG�ILVK�SURGXFWV��0LON�DQG�JUDVVVDPSOHV�WDNHQ�IURP�WKH�VXUURXQGLQJV�RI�QXFOHDU�UHDFWRUV�ZHUH�DOVR�DQDO\VHG��$GGLWLRQDOPHDVXUHPHQWV�FRPSULVHG�PRQLWRULQJ�RI�VSHFLILF�UDGLRQXFOLGHV�LQ�WKH�HQYLURQPHQW��5HVXOWV�UHSRUWHG�DQQXDOO\��ZHUH�DOVR�VXEPLWWHG�WR�WKH�(8�LQ�WKH�IUDPHZRUN�RI�$UWLFOH�������RI�WKH(XUDWRP�7UHDW\�
,Q�WKH�\HDUV�DIWHU������PRVW�LQVWLWXWHV�ZRUNLQJ�ZLWKLQ�WKH�103�&&5;�FRQWLQXHG�WKHLU�PRQLWRULQJ�SURJUDPPHV��HLWKHU�RQ�D�FRPSOHWH�RU�SDUWLDO�EDVLV��+RZHYHU��WKH�UHVXOWV�ZHUH�QRORQJHU FROODWHG��'DWD�RQ�DLU�GXVW��VXUIDFH�ZDWHU�DQG�PLON�DUH�VWLOO�VHQW�WR�WKH�(8�DQG�UHSRUWHGDQQXDOO\�E\�WKH�(8�>�@�
,Q������DQG������WKH�(8�GUDIWHG�WKH�µ5HFRPPHQGDWLRQ�RI�WKH�&RPPLVVLRQ�RI�WKH�(XURSHDQ&RPPXQLWLHV�RQ�WKH�$SSOLFDWLRQ�RI�$UWLFOH����RI�WKH�(XUDWRP�7UHDW\¶��VHH�$SSHQGL[�$���7KHUHFRPPHQGDWLRQ�GHVFULEHV�WKH�SURJUDPPH�RI�PHDVXUHPHQWV�RQ�UDGLRDFWLYLW\�LQ�WKHHQYLURQPHQW�WKDW�VKRXOG�EH�LPSOHPHQWHG�E\�WKH�0HPEHU�6WDWHV��$FFRUGLQJ�WR�WKHUHFRPPHQGDWLRQ��UHVXOWV�KDYH�WR�EH�UHSRUWHG�DQQXDOO\��7KH�(8�RQO\�UHSRUWV�WKH�UHVXOWV�,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV�DQG�LQIRUPDWLRQ�RQ�PHDVXULQJ�PHWKRGV�DQG�VDPSOLQJ�VKRXOG�EHVXSSOLHG�E\�WKH�0HPEHU�6WDWHV�LQ�VHSDUDWH�UHSRUWV�
7KH�DLP�RI�WKLV�UHSRUW�LV�WKUHHIROG��)LUVWO\��LW�UHSUHVHQWV�WKH�ILUVW�DWWHPSW�VLQFH�WKHGLVFRQWLQXDWLRQ�RI�WKH�&&5;�WR�SUHVHQW�DQ�DOPRVW�FRPSOHWH�VXUYH\�RI�PHDVXUHPHQWV�RQUDGLRDFWLYLW\�LQ�WKH�1HWKHUODQGV¶�HQYLURQPHQW�XQGHU�QRUPDO�FLUFXPVWDQFHV��6HFRQGO\��LW�LVDLPHG�DW�GHWHUPLQLQJ�LI�PRQLWRULQJ�SURJUDPPHV�LQ�WKH�1HWKHUODQGV�DUH�LQ�FRPSOLDQFH�ZLWK�WKH�GUDIW��(8�UHFRPPHQGDWLRQ�DQG�DW�DVVHVVLQJ�RPLVVLRQV��7KLUGO\��WKH�UHSRUW�FDQ�IXQFWLRQ�DV�DSLORW�IRU�WKH�'XWFK�QDWLRQDO�UHSRUW�WR�WKH�(8�DQG�WR�RWKHU�0HPEHU�6WDWHV�
7KH�IROORZLQJ�LQVWLWXWHV�KDYH�FRQWULEXWHG�WR�WKLV�UHSRUW�� 7KH�,QVWLWXWH�IRU�,QODQG�:DWHU�0DQDJHPHQW�DQG�:DVWH�:DWHU�7UHDWPHQW��5,=$��SURYLGLQJ�GDWD�RQ�VXUIDFH�ZDWHU�IURP�WKH�PDLQ�LQODQG�ZDWHUV�� 7KH�1DWLRQDO�,QVWLWXWH�IRU�&RDVWDO�DQG�0DULQH�0DQDJHPHQW��5,.=���SURYLGLQJ�GDWD�RQPDULQH�ZDWHU��ZLWK�GDWD�VXEPLWWHG�E\�5,=$�� 7KH�,QVSHFWRUDWH�IRU�+HDOWK�3URWHFWLRQ��&RPPRGLWLHV�DQG�9HWHULQDU\�3XEOLF�+HDOWK�SURYLGLQJ�PHDVXUHPHQWV�RQ�IRRGVWXIIV�� 7KH�1DWLRQDO�,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��5,90���SURYLGLQJ�GDWD�RQDLU GXVW��GHSRVLWLRQ��PLON�DQG�DPELHQW�GRVH�UDWHV�
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� ,QIRUPDWLRQ�RQ�GULQNLQJ�ZDWHU�ZDV�REWDLQHG�IURP�WKH�/DERUDWRU\�IRU�:DWHU�DQG�'ULQNLQJ:DWHU�5HVHDUFK�RI�5,90��0HDVXUHPHQWV�ZHUH�SHUIRUPHG�E\�RU�XQGHU�WKH�DXVSLFHV�RI�WKHFRPSDQLHV�UHVSRQVLEOH�IRU�GULQNLQJ�ZDWHU�LQ�WKH�1HWKHUODQGV�
&KDSWHUV���WR���KDYH�EHHQ�VXEGLYLGHG�DFFRUGLQJ�WR�WKH�VWUXFWXUH�RI�WKH�5HFRPPHQGDWLRQ�RI�WKH&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�RQ�WKH�$SSOLFDWLRQ�RI�$UWLFOH����RI�WKH�(XUDWRP7UHDW\�DQG�JLYH�WKH�UHVXOWV�RI�PHDVXUHPHQWV�IRU�FHUWDLQ�FRPSDUWPHQWV�RI�WKH�HQYLURQPHQW�&KDSWHU���GHDOV�ZLWK�WKH�FRPSOLDQFH�RI�WKH�'XWFK�PRQLWRULQJ�SURJUDPPH�ZLWK�WKHUHTXLUHPHQWV�RI�WKH�5HFRPPHQGDWLRQ�DQG�DVVHVVHV�LWV�VKRUWFRPLQJV��&KDSWHU����SUHVHQWVJHQHUDO�FRQFOXVLRQV�
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��� $,5%251(�3$57,&8/$7(6
7KH�PRQLWRULQJ�SURJUDPPH�LQ������IRU�GHWHUPLQLQJ�UDGLRDFWLYH�QXFOLGHV�LQ�DLUGXVW�LV�JLYHQ�LQ
7DEOH����� 7KH�VDPSOLQJ�ZDV�GRQH�RQ�WKH�5,90�SUHPLVHV�LQ�%LOWKRYHQ��$LUGXVW�VDPSOHV�IRU
WKH�PHDVXUHPHQW�RI�g�HPLWWHUV��JURVV�a DQG JURVV�b ZHUH FROOHFWHG�ZHHNO\�ZLWK�D�+LJK
9ROXPH�6DPSOHU��+96���$�GHWDLOHG�GHVFULSWLRQ�RI�VDPSOLQJ��VDPSOH�WUHDWPHQW�DQG�DQDO\WLFDO
PHWKRG LV�JLYHQ�LQ�SUHYLRXV�UHSRUWV�>������@�
7DEOH������0RQLWRULQJ�SURJUDPPH�LQ������IRU�WKH�GHWHUPLQDWLRQ�RI�UDGLRDFWLYH�QXFOLGHV�LQ�DLU
GXVW�
0HDVXUHPHQW /RFDWLRQ 6DPSOH 6DPSOH $QDO\VLV $QDO\VLV3HULRG 9ROXPH IUHTXHQF\
$LU�GXVW %LOWKRYHQ :HHN � ������P� � SHU�ZHHN g�HP

%LOWKRYHQ :HHN � �����P� 
 � SHU�ZHHN JURVV�a� JURVV�b

**  g�HP��g�VSHFWURVFRSLF�DQDO\VLV�LQ�ZKLFK�WKH�FRQWHQWV�RI�VSHFLILF�g�HPLWWLQJ�QXFOLGHV�DUH�GHWHUPLQHG� 
�������$�VXEVDPSOH�RI����LV�WDNHQ�IURP�WKH�ILOWHU�WKURXJK�ZKLFK�������P� LV�VDPSOHG

���� *5266� � �$&7,9,7<
7KH�ZHHNO\�UHVXOWV�RI�JURVV�a� DQG�b�DFWLYLW\�FRQFHQWUDWLRQV�LQ�DLUGXVW�DUH�JLYHQ�LQ�)LJXUH����
DQG�7DEOH %���VHH�$SSHQGL[�%���7KH�SHULRG�EHWZHHQ�VDPSOLQJ�DQG�DQDO\VLV�LV���WR����GD\V�
ZKLFK LV�ORQJ�FRPSDUHG�WR�WKH�GHFD\�WLPH�RI�WKH�VKRUW�OLYHG�GHFD\�SURGXFWV�RI����5Q�DQG
���5Q��)RU�WKLV�UHDVRQ��WKHVH�QDWXUDOO\�RFFXUULQJ�GHFD\�SURGXFWV�GR�QRW�FRQWULEXWH�WR�WKH�a� DQG
b�DFWLYLW\�FRQFHQWUDWLRQV��6DPSOLQJ�E\�+96�KDV�VWDUWHG�LQ������

)LJXUH������:HHNO\�UHVXOWV�LQ������RI�JURVV�a� DQG�JURVV�b�DFWLYLW\�FRQFHQWUDWLRQV�RI�ORQJ�
OLYHG�QXFOLGHV�LQ�DLU�GXVW�VDPSOHG�DW�WKH�5,90�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV��
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SDJH���RI��� 5HSRUW�QR�����������

7KH�IUHTXHQF\�GLVWULEXWLRQV�RI�JURVV� �DFWLYLW\�DQG�JURVV� �DFWLYLW\�FRQFHQWUDWLRQV�LQ�DLU�GXVWDUH JLYHQ�LQ�)LJXUHV�����DQG ���� UHVSHFWLYHO\��6'�LV�WKH�VWDQGDUG�GHYLDWLRQ�DQG�LOOXVWUDWHV�WKHYDULDWLRQ�LQ�ZHHNO\�DYHUDJHV�GXULQJ�WKH�\HDU�

)LJXUH �����)UHTXHQF\
GLVWULEXWLRQ�RI�JURVV�a�DFWLYLW\
FRQFHQWUDWLRQ�RI�ORQJ�OLYHG
QXFOLGHV�LQ�DLU�GXVW�FROOHFWHG
ZHHNO\�DW�WKH�5,90��%LOWKRYHQ
�7KH�1HWKHUODQGV��LQ�������0HDQ
FRQFHQWUDWLRQ�LV��������� ������
�6' ������P%T¼P���

)LJXUH �����)UHTXHQF\
GLVWULEXWLRQ�RI�JURVV�b�DFWLYLW\
FRQFHQWUDWLRQ�RI�ORQJ�OLYHG
QXFOLGHV�LQ�DLUGXVW�FROOHFWHG
ZHHNO\ DW�WKH�5,90��%LOWKRYHQ
�7KH 1HWKHUODQGV��LQ�������0HDQ
FRQFHQWUDWLRQ�LV������� ����� �6' �����P%T¼P���

)LJXUH������<HDUO\�DYHUDJHV�RI
JURVV a� DQG�JURVV�b�DFWLYLW\
FRQFHQWUDWLRQ�RIÂORQJ�OLYHG
QXFOLGHV�LQ�DLUGXVW�IURP�WKH
RXWVHW�RI�WKH�UHVSHFWLYH
PRQLWRULQJ�FDPSDLJQV��7KH¶��
OHYHO�ZDV�FDXVHG�E\�WKH�DFFLGHQW
DW WKH�&KHUQRE\O�QXFOHDU�SRZHU
SODQW�
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5HSRUW�QR����������� SDJH���RI���

7KH�\HDUO\�DYHUDJHV�RI�WKH�JURVV�a� DQG�b�DFWLYLW\�FRQFHQWUDWLRQV�RI�ORQJ�OLYHG�QXFOLGHV�LQ�����DPRXQW�WR�WKH�VDPH�DV�WKH�UHVXOWV�LQ�WKH�SHULRG�����������>���@��VHH�)LJXUH������

���� �(0,77,1*�18&/,'(6

7KH�QXFOLGHV��%H�����&V�DQG����3E�DUH�WKH�RQO\�GHWHFWDEOH�QXFOLGHV��7DEOH %�� )LJXUH���������DQG�������7KH�GHWHFWLRQ�OLPLWV�IRU�WKH�QXFOLGHV�FRQVLGHUHG�LQ�WKH�JDPPDVSHFWURVFRSLF�DQDO\VLVRI WKH�+96�VDPSOHV�DUH�JLYHQ�LQ�7DEOH�%���7KH�FRQFHQWUDWLRQV�IRXQG�IRU��%H�����&V�DQG����3ELQ �����DUH�FRPSDUDEOH�WR�WKRVH�IRXQG�LQ�����������>���@�

)LJXUH������:HHNO\�DYHUDJHG�DFWLYLW\
FRQFHQWUDWLRQV�RI���%H�LQ�DLU�GXVW�LQ
%LOWKRYHQ�LQ������������<HDUO\
DYHUDJH IRU������LV������� ��
�6' �������%TÂP���

)LJXUH������:HHNO\�DYHUDJHG�DFWLYLW\
FRQFHQWUDWLRQV�RI����&V�LQ�DLU�GXVW�LQ
%LOWKRYHQ�IRU������������<HDUO\
DYHUDJH�IRU������LV������� ����
�6' �������%TÂP���

)LJXUH������:HHNO\�DYHUDJHG�DFWLYLW\
FRQFHQWUDWLRQV�RI����3E�LQ�DLU�GXVW�LQ
%LOWKRYHQ�IRU������������<HDUO\
DYHUDJH�IRU������LV ��� � �
�6' ������%TÂP���
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SDJH����RI��� 5HSRUW�QR�����������

2Q����-XQH������PHVVDJHV�ZHUH�UHFHLYHG�IURP�WKH�,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\�DQGWKH�(XURSHDQ�&RPPXQLW\�8UJHQW�5DGLRORJLFDO�,QIRUPDWLRQ�([FKDQJH�UHSRUWLQJ�VWDWLRQ�LQ/X[HPERXUJ�VWDWLQJ�WKDW�HOHYDWHG�OHYHOV�RI����&V�KDYH�EHHQ�PHDVXUHG�LQ�DLU�LQ�&HQWUDO�DQG6RXWK�(DVW�(XURSH�DW�WKH�EHJLQQLQJ�RI�-XQH�>�@��$FFRUGLQJ�WR�ODWHU�LQIRUPDWLRQ�D����&V�VRXUFH
KDG DFFLGHQWDOO\�EHHQ�PHOWHG�LQ�$OJHFLUDV��6SDLQ��DW����0D\��$����&V�FRQFHQWUDWLRQ�RI������
����m%TÂP���ZDV�IRXQG�LQ�%LOWKRYHQ�IURP����0D\�WR���-XQH�D�FRQFHQWUDWLRQ�KLJKHU�WKDQ�IRXQG�LQPRVW�ZHHNV��EXW�RFFXUULQJ�VHYHUDO�WLPHV�D�\HDU�
7KH�VRXUFH�WHUP�ZDV�HVWLPDWHG�E\�FRPSDULQJ�PRGHO�FDOFXODWLRQV�ZLWK�PHDVXUHPHQWV�GRQH�LQVHYHUDO�FRXQWULHV��)LJXUH������ 7KH�PRGHO��FDOOHG�13.�38))��LV�XVHG�E\�/62�IRU�FDOFXODWLRQV�LQWKH�FDVH�RI�QXFOHDU�DFFLGHQWV��0RGHO�HVWLPDWHV�DQG�PHDVXUHPHQWV�FRUUHVSRQGHG�EHVW�E\DVVXPLQJ�D����7%T�VRXUFH�WHUP�>�@�

)LJXUH������7LPH�LQWHJUDWHG�DLU�FRQFHQWUDWLRQ�RYHU�WKH�SHULRG����������������87&�WR
���������������87&��VRXUFH����7%T���JUHDWHU�WKDQ�������%TÂK¼P����GRWV���JUHDWHU�WKDQ�����
%TÂK¼P����OHIW�KDWFKHG���JUHDWHU�WKDQ������%TÂK¼P����ULJKW�KDWFKHG��DQG�JUHDWHU�WKDQ�����
%TÂK¼P����FURVVKDWFKHG��



5HSRUW�QR����������� SDJH����RI���

��� '(326,7,21
7KH������PRQLWRULQJ�SURJUDPPH�IRU�WKH�GHWHUPLQDWLRQ�RI�UDGLRDFWLYH�QXFOLGHV�LQ�GHSRVLWLRQ�LV
JLYHQ�LQ�7DEOH����� 6DPSOLQJ�ZDV�GRQH�RQ�WKH�5,90�SUHPLVHV�LQ�%LOWKRYHQ��6DPSOHV�ZHUH
FROOHFWHG�ZHHNO\��g�HPLWWHUV��DQG�PRQWKO\���+��JURVV�a� JURVV�b� ���3E����3R���)RU�WKH
���3E����3R�DQDO\VLV��WKUHH�PRQWKO\�VDPSOHV�ZHUH�FRPELQHG�LQWR�RQH�VDPSOH��ZKLFK�ZDV
DQDO\VHG�TXDUWHUO\�
7DEOH������7KH������PRQLWRULQJ�SURJUDPPH�IRU�WKH�GHWHUPLQDWLRQ�RI�UDGLRDFWLYH�QXFOLGHV�LQ
GHSRVLWLRQ�
0HDVXUHPHQW /RFDWLRQ 6DPSOH 6DPSOH $QDO\VLV $QDO\VLV3HULRG 9ROXPH IUHTXHQF\
'HSRVLWLRQ %LOWKRYHQ :HHN 9DULDEOH 2QFH�SHU�ZHHN g�HP�

%LOWKRYHQ 0RQWK 9DULDEOH 2QFH�SHU�PRQWK *URVV�a� JURVV�b�

�+%LOWKRYHQ 0RQWK 9DULDEOH 2QFH�SHU�TXDUWHU ���3E����3R
**   g�HP��g�VSHFWURVFRSLF�DQDO\VLV�LQ�ZKLFK�WKH�FRQWHQWV�RI�VSHFLILF�g�HPLWWLQJ�QXFOLGHV�DUH�GHWHUPLQHG

���� *5266� � �$&7,9,7<
7KH�PRQWKO\�GHSRVLWHG�JURVV�a� DQG�JURVV�b�DFWLYLW\�RI�ORQJ�OLYHG�QXFOLGHV�DUH�JLYHQ�LQ
)LJXUH ����DQG�LQ�7DEOH %�� 7KH�\HDUO\�WRWDO�GHSRVLWLRQ�RI�JURVV�a DQG JURVV�b ZDV ������ ���
DQG������ � %T¼P��� UHVSHFWLYHO\��YDOXHV�FRPSDUDEOH�WR�WKRVH�PHDVXUHG�VLQFH�������DV
LOOXVWUDWHG�LQ�)LJXUH�����DQG�7DEOH %��

)LJXUH������0RQWKO\�GHSRVLWHG�JURVV�a� DQG�JURVV�b�DFWLYLW\�RI�ORQJ�OLYHG�QXFOLGHV�LQ������
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SDJH����RI��� 5HSRUW�QR�����������

)LJXUH������7RWDO�JURVV�a� DQG�JURVV�b�DFWLYLW\�RI�ORQJ�OLYHG�QXFOLGHV�GHSRVLWHG�IURP������WR
������6HH�DOVR�7DEOH�������7KH������OHYHO�UHVXOWHG�IURP�WKH�DFFLGHQW�DW�WKH�&KHUQRE\O�QXFOHDU
SRZHU�SODQW�
7KH�PRQWKO\�GHSRVLWLRQV�RI��+ DQG�WKH�ZHHNO\�GHSRVLWLRQV�RI��%H�����&V�DQG����3E�DUH�JLYHQ�LQ
7DEOHV�%��DQG�%���,Q������������ ����%TÂP���RI��+ ZDV�GHSRVLWHG��)RU�WKH�FDOFXODWLRQ�RI�WKH
\HDUO\�WRWDO��RQO\�PRQWKV�ZLWK�GHSRVLWLRQV�DERYH�WKH�GHWHFWLRQ�OLPLW�DUH�XVHG��7KLV�JLYHV�DQ
H[WUD�XQFHUWDLQW\�DQG�PHDQV�WKDW�WKH�PD[LPXP�\HDUO\�WRWDO�FRXOG�KDYH�EHHQ������%TÂP���
)LJXUH ����VKRZV�WKH�H[SRQHQWLDO�GHFD\�RI��+ H[SHFWHG�DIWHU�WKH�HQG�RI�WKH�DWPRVSKHULF
QXFOHDU�ZHDSRQV�WHVWV�LQ�WKH�VHYHQWLHV�

)LJXUH������7RWDO�GHSRVLWLRQ�RI��+ LQ�WKH�SHULRG�����������
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5HSRUW�QR����������� SDJH����RI���

���� �$&7,9,7<
'HWHFWDEOH�TXDQWLWLHV�RI�WKH�QDWXUDOO\�RFFXUULQJ�QXFOLGHV��%H�DQG����3E�ZHUH�IRXQG��ZLWK�\HDUO\
WRWDO�GHSRVLWLRQV�RI������� ���DQG������ � %TÂP��� )RU����&V�ZHHNO\�GHSRVLWLRQV�UHDFKLQJ�D
PD[LPXP�RI�������� ������%TÂP����GHWHFWLRQ�OLPLW�LV�DERXW�������%TÂP��� DQG�D�\HDUO\�WRWDO
GHSRVLWLRQ�RI������� �����%TÂP���ZHUH�IRXQG�����&V�ZDV�QRW�IRXQG��GHWHFWLRQ�OLPLW�LV�DERXW����
%TÂP����
)LJXUH�����VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PRQWKO\�GHSRVLWLRQ�RI��+ DQG�WKH�DPRXQW�RI
SUHFLSLWDWLRQ��)LJXUH�����VKRZV�WKH�VDPH�UHODWLRQVKLS�IRU�WKH�ZHHNO\�GHSRVLWLRQ�RI��%H�DQG
)LJXUH�����IRU����3E��)LJXUH�����LQGLFDWHV�D�FRUUHODWLRQ�EHWZHHQ�WKH�DPRXQW�RI�SUHFLSLWDWLRQ�DQG
WKH�GHSRVLWLRQ�RI��+��)LJXUH�����DOVR�LQGLFDWHV�D�FRUUHODWLRQ�EHWZHHQ�WKH�DPRXQW�RI�SUHFLSLWDWLRQ
DQG�WKH�GHSRVLWLRQ�RI��%H��7KH�FRUUHODWLRQ�EHWZHHQ�WKH�DPRXQW�RI�SUHFLSLWDWLRQ�DQG�WKH
GHSRVLWLRQ�RI����3E�LV�OHVV�FOHDU�DV�FDQ�EH�VHHQ�LQ�)LJXUH�����

)LJXUH������7KH�PRQWKO\
GHSRVLWLRQ�RI��+ LQ�����
YHUVXV�SUHFLSLWDWLRQ�

)LJXUH������7KH�ZHHNO\
GHSRVLWLRQ�RI���%H�LQ�����
YHUVXV�SUHFLSLWDWLRQ�
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SDJH����RI��� 5HSRUW�QR�����������

)LJXUH������7KH�ZHHNO\
GHSRVLWLRQ�RI�����3E�LQ�����
YHUVXV�SUHFLSLWDWLRQ�

7KH�TXDUWHUO\�a�VSHFWURVFRS\�UHVXOWV�IRU����3E�DQG����3R�DUH�JLYHQ�LQ�7DEOH�%�� 7KH�UHVXOWV�IRU
SUHYLRXV�\HDUV�DUH�JLYHQ�LQ�7DEOH�%�� ,Q������D�FRQWDPLQDWLRQ�RI�WKH�VDPSOHV�RFFXUUHG
SUHYHQWLQJ�UHVXOWV�IRU����3E�HQ����3R�EHLQJ�UHSRUWHG�>��@��7KH�JURVV�b UHVXOWV�DUH�PDLQO\�WKDQNV
WR����3E�
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5HSRUW�QR����������� SDJH����RI���

��� 1$7,21$/�5$',2$&7,9,7<�021,725,1*�1(7:25.
7KLV�FKDSWHU�SUHVHQWV�GDWD�RQ�DPELHQW�GRVH�HTXLYDOHQW�UDWHV��PDQ�PDGH�JURVV� �DFWLYLW\
FRQFHQWUDWLRQV�DQG�JURVV� �DFWLYLW\�FRQFHQWUDWLRQV��7KH�GDWD�RQ�JURVV� DQG�JURVV� GLIIHU�LQ
VDPSOH�VL]H��VDPSOLQJ�IUHTXHQF\�DQG�DQDO\WLFDO�SURFHGXUHV�IURP�WKRVH�JLYHQ�LQ�WKH�SUHYLRXV
FKDSWHU�
,Q�SUHYLRXV�UHSRUWV�GDWD�IURP�WKH�1DWLRQDO�5DGLRDFWLYLW\�0RQLWRULQJ�1HWZRUN��/05
�/DQGHOLMN�0HHWQHW�5DGLRDFWLYLWHLW��ZHUH�SUHVHQWHG�>����������@��,Q������WKLV�PRQLWRULQJ
QHWZRUN�PHUJHG�ZLWK�DQRWKHU�PRQLWRULQJ�QHWZRUN�LQ�WKH�1HWKHUODQGV��WKH�%01,�>��@��7KH
UHVXOW LV�WKH�SUHVHQW�PRQLWRULQJ�QHWZRUN�FDOOHG�WKH�105��1DWLRQDDO�0HHWQHW�5DGLRDFWLYLWHLW��
ZKLFK�FRQVLVWHG��LQ�������RI�DOPRVW�����DPELHQW�GRVH�HTXLYDOHQW�UDWH�PRQLWRUV�DQG����DHURVRO
PRQLWRUV�IRU�GHWHUPLQLQJ�JURVV� DQG�µPDQ�PDGH¶�JURVV� �DFWLYLW\�FRQFHQWUDWLRQV��7KH�+LJK
9ROXPH�6DPSOHU�LV�LQWHQGHG�WR�GHWHUPLQH�ORZ�FRQFHQWUDWLRQV�RI�UDGLRDFWLYH�QXFOLGHV�LQ�DLU
GXVW��7KH�DHURVRO�PRQLWRUV�RI�WKH�105�DUH�LQWHQGHG�WR�SURYLGH�DQ�HDUO\�ZDUQLQJ�DJDLQVW
QXFOHDU�DFFLGHQWV�DQG�WR�VXSSO\�LQIRUPDWLRQ�RQ�EDFNJURXQG�OHYHOV�
,Q������WKH�105�ZDV�UHRUJDQLVHG�LQWR�D�QHWZRUN�FRQVLVWLQJ�RI�����GRVH�HTXLYDOHQW�UDWH
PRQLWRUV�>��@��6LQFH������WKH�DQDO\VLV�RI�WUHQGV�LQ�WKH�DPELHQW�GRVH�HTXLYDOHQW�UDWH�LV�EDVHG
RQ WKLV�VHW�RI�����VWDWLRQV��7KH�\HDUO\�DYHUDJHV�EHIRUH������DUH�FDOFXODWHG�IURP�GDWD�IURP�WKH
�� VWDWLRQV�RI�WKH�IRUPHU�/05�
7KH�GDWD�SUHVHQWHG�LQ�WKLV�FKDSWHU�DUH�EDVHG�RQ�DYHUDJHV�RYHU�SHULRGV�RI�WHQ�PLQXWHV��)URP
WKHVH YDOXHV�DYHUDJHV�RYHU�WKH�\HDU�DUH�FDOFXODWHG��7DEOH�%��DQG %����7KHVH�GDWD�RI�H[WHUQDO
UDGLDWLRQ��H[SUHVVHG�LQ�DPELHQW�GRVH�HTXLYDOHQW��FRQWDLQ�D�V\VWHPDWLF�HUURU��)RU�WKH�FRUUHFWLRQ
RI GDWD�RI�WKH�/05�ORFDWLRQV�D�FRQYHUVLRQ�IRUPXOD�LV�SUHVHQWHG�LQ�>��@��,Q�)LJXUHV�����DQG
���� WKH�VSDWLDO�YDULDWLRQ�RI�WKH�\HDUO\�DYHUDJHV�RI�WKH�105�GDWD�LV�FRQVWUXFWHG�XVLQJ�5,90¶V
*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHP��*,6���$Q�LQWHUSRODWLRQ�DOJRULWKP�KDV�EHHQ�DSSOLHG�WR
FDOFXODWH�YDOXHV�LQ�EHWZHHQ�105�VWDWLRQV��7DEOH�����SUHVHQWV�WKH�\HDUO\�DYHUDJHV�IRU������WR
�����
7DEOH �����7KH�\HDUO\�DYHUDJHV�RI�JURVV� �DFWLYLW\�FRQFHQWUDWLRQ�DQG�DPELHQW�GRVH�HTXLYDOHQW
UDWH�>��������DQG���@��YDOXHV�IRU������DQG������QRW�EHLQJ�SUHYLRXVO\�UHSRUWHG�
<HDU ���� ���� ���� ���� ���� ���� ���� ���� ����
*URVV�%TÂP��

��� ��� ��� ��� ��� ��� ��� ��� ���
$PELHQWGRVH�UDWHQ6YÂK��

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

7KH������\HDUO\�DYHUDJH��RI�WKH�JURVV� DFWLYLW\�FRQFHQWUDWLRQ�IRU�DOO�VLWHV�ZLWK�DQ�DHURVRO
PRQLWRU��LV�FRPSDUDEOH�WR�SUHYLRXV�\HDUV��)RU�WKH�DPELHQW�GRVH�HTXLYDOHQW�UDWH�WKH�DYHUDJH
RYHU�WKH�\HDU�DQG�DFURVV�WKH�FRXQWU\�LQ������LV�DOVR�FRPSDUDEOH�WR�SUHYLRXV�\HDUV�
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7KH�\HDUO\�DYHUDJHV�RI�WKH�µPDQ�PDGH¶�JURVV� �DFWLYLW\�FRQFHQWUDWLRQ�GR�QRW�GHYLDWH
VLJQLILFDQWO\�IURP�]HUR�

)LJXUH������7KH�JURVV� �DFWLYLW\�FRQFHQWUDWLRQ�LQ�%TÂP���LQ�DLU�DYHUDJHG�RYHU������
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)LJXUH������7KH�DPELHQW�GRVH�HTXLYDOHQW�UDWH�LQ�Q6YÂK���DYHUDJHG�RYHU������
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��� 685)$&(�:$7(5�$1'�6($�:$7(5
��� ,1752'8&7,21
7KLV�FKDSWHU�SUHVHQWV�UHVXOWV�IRU�VXUIDFH�ZDWHU�DQG�VHDZDWHU��7KH�,QVWLWXWH�IRU�,QODQG�:DWHU0DQDJHPHQW�DQG�:DVWH�:DWHU�7UHDWPHQW��5,=$��DQG�WKH�1DWLRQDO�,QVWLWXWH�IRU�&RDVWDO�DQG0DULQH�0DQDJHPHQW��5,.=��UHJXODUO\�PRQLWRU�WKH�FRQFHQWUDWLRQ�RI�D�QXPEHU�RI�UDGLRDFWLYHQXFOLGHV�LQ�VXUIDFH�DQG�VHD�ZDWHU��7KH�PRQLWRULQJ�SURJUDPPH�SUHVHQWHG�KHUH�IRUPV�RQO\�SDUWRI WKH�WRWDO�PRQLWRULQJ�SURJUDPPH��7KH�ORFDWLRQV�KDYH�EHHQ�FKRVHQ�WR�UHSUHVHQW�WKH�PDMRULQODQG�ZDWHUV�DQG�VHD�ZDWHU��7KH������PRQLWRULQJ�SURJUDPPH�LV�JLYHQ�LQ�7DEOHV ����DQG�����5DGLRDFWLYH�QXFOLGHV�ZHUH�GHWHUPLQHG�LQ�ZDWHU�DQG�VXVSHQGHG�VROLGV��7KH�VDPSOHV�WDNHQ�LQ(LMVGHQ�DQG�LQ�/RELWK�ZHUH�FROOHFWHG�GXULQJ�RQH�ZHHN��WKH�UHVW�ZDV�WDNHQ�DW�UDQGRP��5HVLGXDOLV�GHILQHG�DV�JURVV� PLQXV���.
7DEOH �����0RQLWRULQJ�SURJUDPPH�IRU�WKH�GHWHUPLQDWLRQ�RI�UDGLRDFWLYH�QXFOLGHV�LQ�VXUIDFH
ZDWHU�LQ�����
/RFDWLRQ 3DUDPHWHU &RPSDUWPHQW 0RQLWRULQJ�IUHTXHQF\�SHU�\HDU�
0HXVH 7ULWLXP :DWHU ���(LMVGHQ� 5HVLGXDO� :DWHU ��&V���� 6XVSHQGHG�VROLGV ��5KLQH 7ULWLXP :DWHU ���/RELWK� 5HVLGXDO� :DWHU ��&V���� 6XVSHQGHG�VROLGV ��6FKHOGW 7ULWLXP :DWHU ���6FKDDU�YDQ�2XGHQ�'RHO� 5HVLGXDO� :DWHU ��&V���� 6XVSHQGHG�VROLGV ��.HWHOPHHU�:HVW &V���� 6XVSHQGHG�VROLGV �
7DEOH������0RQLWRULQJ�SURJUDPPH�IRU�WKH�GHWHUPLQDWLRQ�RI�UDGLRDFWLYH�QXFOLGHV�LQ�VHD�ZDWHU
LQ�����
/RFDWLRQ 3DUDPHWHU &RPSDUWPHQW 0RQLWRULQJ�IUHTXHQF\�SHU�\HDU�
$ �1RRUGZLMN���� 7ULWLXP :DWHU ��5HVLGXDO� :DWHU ��% �1RRUGZLMN���� 7ULWLXP :DWHU �5HVLGXDO� :DWHU �& �7HUVFKHOOLQJ����� 7ULWLXP :DWHU �5HVLGXDO� :DWHU �
1RRUGZLMN����LV����NLORPHWUHV�RIIVKRUH��1RRUGZLMN����LV����NLORPHWUHV�RIIVKRUH�DQG7HUVFKHOOLQJ�����LV�����NLORPHWUHV�QRUWKZHVW�RI�7HUVFKHOOLQJ�
7KH�GDWD�IRU�LQODQG�ZDWHUV�DUH�SUHVHQWHG�LQ�7DEOHV�%���DQG�%��� WKH�GDWD�IRU�VHD�ZDWHU�LQ�7DEOH
%��� 7KH�ILJXUHV��ZKLFK�JLYH�WKH�DYHUDJHV�IRU�WKH�\HDUV�SUHFHGLQJ�������KDYH�EHHQ�WDNHQ�IURP>��@�



5HSRUW�QR����������� SDJH����RI���

7KH�VDPSOHV�ZHUH�DQDO\VHG�DW�WKH�5,=$�ODERUDWRU\�LQ�/HO\VWDG��7KH�UDGLRDFWLYH�QXFOLGHV�ZHUHGHWHUPLQHG�DFFRUGLQJ�WR�VWDQGDUG�SURFHGXUHV�>��@�,Q�WKH�1HWKHUODQGV�WDUJHW�YDOXHV�DQG�OLPLWV�IRU�UDGLRDFWLYH�PDWHULDOV�LQ�VXUIDFH�ZDWHU�DUH�XVHG�ZKLFK�DUH�JLYHQ�LQ�0,/%2:$��(QYLURQPHQWDO�TXDOLW\�JRDOV�IRU�VRLO�DQG�ZDWHU��>��@��DQG�LQ�WKH³9LHUGH�1RWD�ZDWHUKXLVKRXGLQJ´��)RXUWK�PHPRUDQGXP�RQ�ZDWHU�PDQDJHPHQW��>��@��,I�UHOHYDQW�DYHUDJHV�DUH�FRPSDUHG�ZLWK�WKHVH�WDUJHW�YDOXHV�DQG�OLPLWV�7KH�UHVXOWV�IRU�VXUIDFH�ZDWHU�DUH�SUHVHQWHG�LQ�)LJXUHV�����WR������WKH�UHVXOWV�IRU�VHD�ZDWHU�LQ
)LJXUHV ����WR������
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,Q�WKH�1HWKHUODQGV��ZDWHU�SXPSLQJ�VWDWLRQV�URXWLQHO\�PRQLWRU�UDZ�ZDWHU�IRU�WULWLXP��JURVV�
DQG�UHVLGXDO� DFWLYLW\��7KH�PRQLWRULQJ�IUHTXHQF\�LV�IURP�RQH�WR����WLPHV�SHU�\HDU�GHSHQGLQJ
RQ WKH�YROXPH�RI�ZDWHU�SURGXFHG��7\SLFDO�DFWLYLWLHV�DUH������%TÂO���IRU�WULWLXP��DQG�����±��
%TÂO���IRU�ERWK�JURVV� DQG�UHVLGXDO� DFWLYLW\�
7KH�DFWLYLW\�RI�QDWXUDO�QXFOLGHV��VXFK�DV����5D�DQG����5Q��LQ�'XWFK�GULQNLQJ�ZDWHU�LV�YHU\�ORZ�
,Q�������D�VXUYH\�RI�'XWFK�ZDWHU�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�WKH�UDGRQ�DFWLYLW\�>��@��7KH
DYHUDJH�FRQFHQWUDWLRQ�ZDV�����%TÂO���
7KH�&RXQFLO�'LUHFWLYH�������(&�RQ�WKH�TXDOLW\�RI�ZDWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ
FDPH�LQWR�HIIHFW�LQ�WKH�DXWXP�RI�������7KH�LQGLFDWLYH�SDUDPHWHUV�IRU�UDGLRDFWLYLW\�DUH��+ ZLWK
D SDUDPHWULF�YDOXH�RI�����%TÂO���DQG�D�WRWDO�LQGLFDWLYH�GRVH�RI�����P6YÂD���
$ JURXS�RI�H[SHUWV�RI�$UWLFOH����DQG�������KDYH�WUDQVODWHG�WKH�FRPSOLDQFH�ZLWK�WKH�LQGLFDWLYH
GRVH�LQWR�RSHUDWLRQDO�UHTXLUHPHQWV�� � DFWLYLW\�FRQFHQWUDWLRQ��QXFOLGH�VSHFLILF�GRVH��DQG
GHILQHG�DSSURSULDWH�PRQLWRULQJ�IUHTXHQFLHV��PHWKRGV�DQG�ORFDWLRQV�IRU�WKH�QXFOLGH�FDWHJRULHV�RI
LQWHUHVW��7KLV�KDV�UHVXOWHG�LQ�D�WZR�VWHS�DSSURDFK��VWHS�,�FRQVLVWLQJ�RI�JURVV� DQG� DQG��+
PHDVXUHPHQWV�ZLWK�VFUHHQLQJ�YDOXHV�RI��������DQG�����%TÂ/���UHVSHFWLYHO\�
,I�VFUHHQLQJ�YDOXHV�DUH�H[FHHGHG�VWHS�,,�LV�FDUULHG�RXW��7KLV�VWHS�FRQVLVWV�RI�UDGLRQXFOLGH�VSHFLILF
PHDVXUHPHQWV�DIWHU�FKHPLFDO�VHSDUDWLRQ�DQG�PHDVXUHPHQW�RI����5D�DQG�XUDQLXP�
7KH�GRVH�KDV�WR�EH�DVVHVVHG�LI�RQH�RU�PRUH�UDGLRQXFOLGHV�H[FHHG�V�������RI�WKH�UHIHUHQFH
FRQFHQWUDWLRQ�>��@�
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��� 0,/.
8QWLO������5,90�PHDVXUHG�UDGLRDFWLYLW\�LQ�PLONVDPSOHV�XQGHU�DXWKRULW\�RI�WKH�&KLHI
9HWHULQDU\�,QVSHFWRUDWH�IRU�3XEOLF�+HDOWK�RI�WKH�0LQLVWU\�RI�+HDOWK��:HOIDUH�DQG�6SRUW�
7KH�IROORZLQJ�PRQLWRULQJ�SURJUDPPH�ZDV�XVHG��)LYH�OLWUH�VDPSOHV�ZHUH�WDNHQ�E\�WKH�9HWHULQDU\
3XEOLF�+HDOWK�,QVSHFWRUDWH�HDFK�PRQWK�IURP�IRXU�PLON�IDFWRULHV��)ULFR�LQ�*URQLQJHQ��QRUWK��
&REHUFR�LQ�'HYHQWHU��HDVW���&DPSLQD�LQ�%HUJHLMN��VRXWK���DQG�'H�*UDDIVWURRP�LQ�%OHVNHVJUDDI
�ZHVW���$�PL[WXUH�RI�WKHVH�VDPSOHV�ZDV�WDNHQ�WR�EH�UHSUHVHQWDWLYH�IRU�PLON�LQ�WKH�1HWKHUODQGV�
7KUHH�PRQWKO\�VDPSOHV�ZHUH�PL[HG�WR�D�TXDUWHUO\�VDPSOH�DQG�DQDO\VHG�E\�5,90�IRU���6U����6U
DQG�g�HPLWWHUV�
,Q�������WKH�DYHUDJH�UHVXOW�IRU����&V�ZDV�������� ������%TÂ/��� ZKLFK�ZDV�GRZQ�WR�WKH�OHYHO
MXVW EHIRUH�WKH�&KHUQRE\O�DFFLGHQW��7KLV�LV�LOOXVWUDWHG�LQ�)LJXUH������VHH�DOVR�>�@���)RU���. WKH
DYHUDJH�\HDUO\�UHVXOW�������� ��� %TÂ/��� ZDV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�UHVXOWV�RI�SUH�
YLRXV�\HDUV��7KH�DFWLYLW\�FRQFHQWUDWLRQV�RI���6U����6U�����&V�DQG��%H�ZHUH�EHORZ�WKH�GHWHFWLRQ
OLPLW�
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6U��� &V����
)LJXUH������7KH�\HDUO\�DYHUDJH�FRQFHQWUDWLRQV�RI���6U�DQG����&V�LQ�PLON�LQ�WKH�1HWKHUODQGV�IRU
���� WR�������)RU���6U�QR�YDOXH�DERYH�WKH�GHWHFWLRQ�OLPLW�RI�����%TÂ/���ZDV�PHDVXUHG�LQ�����
DQG ������1RWH�WKH�ORJDULWKPLF�VFDOH�
%HFDXVH�RI�WKH�ORZ�OHYHOV�RI�UDGLRDFWLYLW\�IRXQG�LQ�WKH�PLON�VDPSOHV��WKH�&KLHI�9HWHULQDU\
,QVSHFWRUDWH�IRU�3XEOLF�+HDOWK�RI�WKH�0LQLVWU\�RI�+HDOWK��:HOIDUH�DQG�6SRUW�GHFLGHG�WR�VWRS�WKH
PRQLWRULQJ�SURJUDPPH�LQ������
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��� 5$',2$&7,9,7<�,1�)22'
5DGLRDFWLYLW\�LV�PHDVXUHG�LQ�IRRG�VXVSHFWHG�WR�FRQWDLQ�PRUH�WKDQ�WKH�QRUPDO�DPRXQW��7KH
PHDVXUHPHQWV�DUH�SHUIRUPHG�E\�7KH�,QVSHFWRUDWH�IRU�+HDOWK�3URWHFWLRQ��&RPPRGLWLHV�DQG
9HWHULQDU\�3XEOLF�+HDOWK�
5HVXOWV�LQ�����
0XVKURRPV
7KH�(XURSHDQ�&RPPXQLW\��'LUHFWRUDWH�*HQHUDO�;;,9�±�&RQVXPHU�3ROLF\�DQG�&RQVXPHU
+HDOWK�3URWHFWLRQ��LVVXHG�D�ZDUQLQJ�XVLQJ�WKH�´5DSLG�$OHUW�V\VWHP�IRU�)RRG´��WKDW�PXVKURRPV
IURP (DVWHUQ�(XURSH�FRQWDLQHG�HQKDQFHG�OHYHOV�RI�UDGLRDFWLYLW\��$V�D�UHVXOW����VDPSOHV�RI
PXVKURRPV�ZHUH�DQDO\VHG�>��@��7KH�DFWLYLW\��VXP�RI����&V�DQG����&V��ZDV�IRXQG�WR�EH�EHORZ
WKH OLPLW�RI�����%TÂNJ����7DEOH ������2QO\�RQH�VDPSOH�RI�PXVKURRPV��IURP�/LWKXDQLD�
FRQWDLQHG�DOPRVW�WZLFH�WKH�OLPLW��0HDVXUHPHQWV�ZHUH�GRQH�DFFRUGLQJ�WR�VWDQGDUG�SURFHGXUHV
>��@��7KH�OLPLW�RI�����%TÂNJ���LQ�IRRG�RWKHU�WKDQ�EDE\�IRRG�DQG�PLON�SURGXFWV�DSSOLHG�WR�WKH
VXP RI����&V�DQG�����&V�FRPLQJ�IURP�WKH�&KHUQRE\O�DFFLGHQW�>��@�
7DEOH�����5HVXOWV�RI�DQDO\VLV�RI�PXVKURRPV�IRU����&V�DQG����&V
0XVKURRP
YDULHW\

&RXQWU\ ���&V��%TÂNJ��� ���&V��%TÂNJ���
'ULHG�PXVKURRPV &KLQD Q�G� Q�G�&HSHV )UDQFH Q�G� ��&HS 1HWKHUODQGV Q�G� ��&KDQWDUHOOH 8QNQRZQ Q�G� ��&KDQWHUHOOH 8QNQRZQ Q�G� ��&KDQWHUHOOH 8QNQRZQ Q�G� ��&KDQWHUHOOH /LWKXDQLD �� �����
�&KDQWHUHOOH )UDQFH Q�G� ���&KDQWHUHOOH 3RODQG Q�G� ��0RX]RQV 3RODQG Q�G� Q�G�7URPSHWWH�GH�PRUW &URDWLD Q�G� ��7URPSHWWH�GH�PRUW )UDQFH Q�G� ��7URPSHWWH�GH�PRUW 1HWKHUODQGV Q�G� Q�G�3LHG�GH�PRXWRQ 6ORYHQLD Q�G� ��3LHG�GH�PRXWRQ )UDQFH Q�G� ���+HGJHKRJ 8QNQRZQ Q�G� Q�G�
�
��$�VPDOO�EDWFK�DOUHDG\�VROG�LQ�WKH�1HWKHUODQGV��&RQVXPSWLRQ�RI���NJ�LQ�D�\HDU�RI�WKHVHPXVKURRPV�ZRXOG�FDXVH�D�GRVH�RI�DERXW������P6Y�Q�G� QRW�GHWHFWDEOH

2WKHU�SURGXFWV
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%HVLGHV�WKH�PXVKURRPV�D�WRWDO�RI����VDPSOHV�RI�IRRG�KDYH�EHHQ�DQDO\VHG�IRU�UDGLRDFWLYH
QXFOLGHV��QRQH�ZDV�IRXQG�WR�KDYH�D�OHYHO�KLJKHU�WKDQ�����%TÂNJ���>��@�
7KH�DFWLYLW\�FRQFHQWUDWLRQ����&V�LQ�KHDWKHU�KRQH\�FRPLQJ�IURP�+DWHUW��1HWKHUODQGV��ZDV
��� %TÂNJ��� 2QH�RXW�RI�IRXU�WHD�VDPSOHV�FRPLQJ�IURP�7XUNH\�FRQWDLQHG����%TÂNJ���RI����&V�
2WKHU�VDPSOHV�ZHUH�DOFRKROLF�EHYHUDJHV��Q ���FRPLQJ�IURP�(DVWHUQ�(XURSH��VSLFHV�DQG�GULHG
YHJHWDEOHV��Q ����DQG�PLVFHOODQHRXV�SURGXFWV��Q ����OLNH�OLPH�KRQH\��FKRFRODWH��JUDY\
SRZGHU DQG�VDXFHV��SDVWULHV�DQG�FDQG\��1RQH�RI�WKHVH�VDPSOHV�FRQWDLQHG�UDGLRDFWLYLW\�DERYH
WKH GHWHFWLRQ�OLPLW�



5HSRUW�QR����������� SDJH����RI���

��� &203/,$1&(�:,7+�7+(�'5$)7�(&�5(&200(1'$7,21
7KH�UHFRPPHQGDWLRQ�RI�WKH�&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�RQ�WKH�DSSOLFDWLRQ�RI$UWLFOH����RI�WKH�(XUDWRP�7UHDW\�LV�VWLOO�LQ�GUDIW�IRUP��7KH�WH[W�RI�WKH�UHFRPPHQGDWLRQ�FDQ�EHIRXQG�LQ�$SSHQGL[�$��&RPSOLDQFH�RI�WKH�'XWFK�PRQLWRULQJ�SURJUDPPH�ZLWK�WKHUHFRPPHQGDWLRQ�LV�GLVFXVVHG�EHORZ��)RU�HYHU\�VDPSOLQJ�PHGLXP�PHQWLRQHG�LQ�WKHUHFRPPHQGDWLRQ��WKH�SURJUDPPH�DV�GHVFULEHG�LQ�WKH�UHFRPPHQGDWLRQ�ZLOO�ILUVW�EH�JLYHQ��7KH'XWFK�SURJUDPPH�ZLOO�WKHQ�EH�GHVFULEHG�DQG�ILQDOO\�WKH�FRPSOLDQFH�IRU�WKLV�VDPSOLQJ�PHGLXPZLOO�EH�GLVFXVVHG�
�D� $LUERUQH�SDUWLFXODWHV
5HFRPP�� 0HDVXUHPHQW�RI�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV�VKDOO�EH�SHUIRUPHG�RQ�D�URXWLQHEDVLV�WR�GHWHFW�DQG�PHDVXUH�PDQ�PDGH�UDGLRLVRWRSHV�DV�ZHOO�DV�QDWXUDOO\RFFXUULQJ�UDGLRQXFOLGHV��%HU\OOLXP���VKDOO�EH�UHSRUWHG�DV D�TXDOLWDWLYH�FKHFN�RIWKH PHWKRGV�XVHG��:KHUH�JURVV�EHWD�DFWLYLW\�PHDVXUHPHQWV�DUH�UHFRUGHG�WKHVHVKDOO�DOVR�EH�UHSRUWHG��6DPSOLQJ�ORFDWLRQV�VKRXOG�EH LQ�WKH�YLFLQLW\�RI�GHQVHO\SRSXODWHG�DUHDV��DGHTXDWH�JHRJUDSKLFDO�FRYHUDJH�VKDOO�EH�HQVXUHG�E\�WKH�FKRLFHRI DW�OHDVW�RQH�VDPSOLQJ�ORFDWLRQ�SHU�JHRJUDSKLFDO�UHJLRQ�6DPSOLQJ�VKDOO�EH�SHUIRUPHG�E\�V\VWHPV�RSHUDWLQJ�FRQWLQXRXVO\�
1/� ,Q�WKH�1HWKHUODQGV�DLUERUQH�SDUWLFXODWHV�DUH�VDPSOHG�FRQWLQXRXVO\�ZLWK�D�+96�DWWKH 5,90�SUHPLVHV�LQ�%LOWKRYHQ��6DPSOHV�FROOHFWHG�GXULQJ�D�ZHHN�DUH�DQDO\VHG

IRU g�HPLWWHUV��JURVV�a DQG�JURVV�b�
&RQFOXVLRQ� 7KH�PRQLWRULQJ�SURJUDPPH�LV�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ�
�E� ([WHUQDO DPELHQW�JDPPD�GRVHV
5HFRPP�� ([WHUQDO�DPELHQW�JDPPD�GRVHV�VKDOO�EH�PHDVXUHG�FRQWLQXRXVO\�
1/� 7KH�105�FRQWLQXRXVO\�PRQLWRUV�WKH�DPELHQW�GRVH�UDWH�
&RQFOXVLRQ� 7KH�PRQLWRULQJ�SURJUDPPH�LV�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ�
�F� 6XUIDFH�ZDWHU
5HFRPP�� 6DPSOHV�VKDOO�EH�WDNHQ�IURP�PDMRU�LQODQG�ZDWHUV�RI�WKH�0HPEHU�6WDWH¶V�WHUULWRU\DQG� LI�UHOHYDQW��IURP�FRDVWDO�ZDWHUV��,Q�WKH�FDVH�RI�ULYHU�ZDWHU��VDPSOLQJ�VKDOO�EHFDUULHG RXW��ZKHUH�SUDFWLFDEOH��DW�ORFDWLRQV�IRU�ZKLFK�IORZ�UDWH�PHDVXUHPHQWV�DUHDYDLODEOH��LQ�VXFK�FDVHV�WKH�DYHUDJH�IORZ�UDWH�GXULQJ�WKH�VDPSOLQJ�SHULRG�VKDOO�EHUHSRUWHG�WR LPSURYH�WKH�UHSUHVHQWDWLYHQHVV�RI�WKH�PHDQ�YDOXHV�FDOFXODWHG�E\�WKH&RPPLVVLRQ�*DPPD�HPLWWLQJ�UDGLRQXFOLGHV�VKDOO�EH�PRQLWRUHG��:KHUH�UHVLGXDO�EHWD�DFWLYLW\PHDVXUHPHQWV�DUH�UHFRUGHG�WKHVH�VKDOO�DOVR�EH�UHSRUWHG�
1/� ,Q�WKH�1HWKHUODQGV�WKH�PDMRU�LQODQG�ZDWHUV�DQG�FRDVWDO�ZDWHUV�DUH�UHJXODUO\PRQLWRUHG�IRU�D�QXPEHU�RI�UDGLRDFWLYH�QXFOLGHV�
&RQFOXVLRQ� 7KH�PRQLWRULQJ�SURJUDPPH�LV�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ��$YHUDJHIORZ UDWHV�GXULQJ�WKH�VDPSOLQJ�SHULRGV�ZLOO�KDYH�WR�EH�UHSRUWHG�
�G� :DWHU LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ
5HFRPP�� 0RQLWRULQJ�RI�OHYHOV�RI�UDGLRDFWLYLW\�LQ�GULQNLQJ�ZDWHU�VKDOO�EH�VXFK�DV�WR�HQVXUHFRPSOLDQFH�ZLWK WKH�UHTXLUHPHQWV�RI�WKH�&RXQFLO�'LUHFWLYH�������(&�)RU�WKH�SXUSRVH�RI�FRPSOLDQFH�ZLWK�$UWLFOH����RI�WKH�(XUDWRP�7UHDW\�YDOXHV�VKDOOEH UHSRUWHG�IRU�PDMRU�JURXQG�RU�VXUIDFH�ZDWHU�VXSSOLHV�DQG�IRU�ZDWHU�GLVWULEXWLRQ



SDJH����RI��� 5HSRUW�QR�����������

QHWZRUNV�VXFK�DV�WR�HQVXUH�D�UHSUHVHQWDWLYH�FRYHUDJH�RI�WKH�0HPEHU�6WDWH��7KHFRUUHVSRQGLQJ�YROXPHV�RI�ZDWHU�GLVWULEXWHG�RU�SURGXFHG�LQ�D�\HDU�VKDOO�EHUHSRUWHG�WR�LPSURYH�WKH�UHSUHVHQWDWLYHQHVV�RI�WKH�PHDQ�YDOXHV�FDOFXODWHG�E\�WKH&RPPLVVLRQ�
1/� ,Q�WKH�1HWKHUODQGV��ZDWHU�SXPSLQJ�VWDWLRQV�URXWLQHO\�PRQLWRU�UDZ�ZDWHU�IRUWULWLXP��JURVV� DQG�UHVLGXDO� DFWLYLW\��7KH�PRQLWRULQJ�IUHTXHQF\�LV�EHWZHHQRQFH SHU�\HDU�DQG����WLPHV�SHU�\HDU�GHSHQGLQJ�RQ�WKH�YROXPH�RI�ZDWHU�WKDW�LVSXPSHG�7KH�&RXQFLO�'LUHFWLYH�LV�FXUUHQWO\�EHLQJ�LPSOHPHQWHG�LQ�'XWFK�OHJLVODWLRQ��$WZR VWHS�DSSURDFK�DV�GHVFULEHG�LQ�&KDSWHU���RI�WKLV�UHSRUW�LV�VXJJHVWHG�WR�EH�XVHGLQ WKH�PRQLWRULQJ�SURJUDPPH��$�FRQVXOWDWLRQ�ZLWK�WKH�SXPSLQJ�VWDWLRQV�VKRXOGEH KHOG�WR�GHWHUPLQH�WKH�SUHFLVH�PRQLWRULQJ�SURJUDPPH��7KH�SURGXFHG�YROXPHRI ZDWHU�ZLOO�KDYH�WR�EH�UHSRUWHG�
&RQFOXVLRQ� 7KH�FXUUHQW�PRQLWRULQJ�SURJUDPPH�LV�QRW�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ�
�H� 0LON
5HFRPP�� 0LON�VDPSOHV�VKDOO�EH�WDNHQ�IURP�GDLULHV��7KH�QHFHVVDU\�VWDWLVWLFDO�LQIRUPDWLRQRQ SURGXFWLRQ�UDWHV�VKDOO�EH�UHSRUWHG�WR�LPSURYH�WKH�UHSUHVHQWDWLYHQHVV�RI�WKHPHDQ YDOXHV�FDOFXODWHG�E\�WKH�&RPPLVVLRQ��7KH�VSUHDG�RI�GDLULHV�VKDOO�EHVXIILFLHQW�WR�HQVXUH�UHSUHVHQWDWLYH�FRYHUDJH�RI�WKH�0HPEHU�6WDWH�*DPPD�HPLWWHUV�DQG�VWURQWLXP����VKDOO�EH�PRQLWRUHG��SRWDVVLXP����VKDOO�EHUHSRUWHG�DV�D�TXDOLWDWLYH�FKHFN�RI�WKH�PHWKRGV�XVHG�
1/� ,Q�WKH�1HWKHUODQGV�WKHUH�LV�FXUUHQWO\�QR�PRQLWRULQJ�SURJUDPPH�IRU�PLON�8QWLO������ILYH�OLWUH�VDPSOHV�ZHUH�WDNHQ�HDFK�PRQWK�IURP�IRXU�UHSUHVHQWDWLYH�PLONIDFWRULHV��7KUHH�PRQWKO\�VDPSOHV�ZHUH�PL[HG�WR�D�TXDUWHUO\�VDPSOH�DQG�DQDO\VHG

IRU ��6U����6U�DQG�g�HPLWWHUV�
&RQFOXVLRQ� 7KH�PRQLWRULQJ�SURJUDPPH�LV�QRW�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ��7KHSURJUDPPH�XVHG�XQWLO������FRUUHVSRQGV�WR�WKH�SURJUDPPH�DV�GHVFULEHG�LQ�WKHUHFRPPHQGDWLRQ��3URGXFWLRQ�UDWHV�ZLOO�KDYH�WR�EH�UHSRUWHG�
�I� 0L[HG�GLHW
5HFRPP�� 'XH�WR�WKH�WUDGH�LQ�IRRGVWXIIV��WKH�PL[HG�GLHW�LV�QRW�QHFHVVDULO\�UHSUHVHQWDWLYH�RIWKH UHJLRQDO�RU�QDWLRQDO�HQYLURQPHQWDO�FRQWDPLQDWLRQ�EXW�LV�DQ�LQGLFDWRU�RI�WKHSXEOLF H[SRVXUH��:KHUH�DSSURSULDWH�IRRGVWXIIV�VKDOO�EH�PHDVXUHG�DV�VHSDUDWHLQJUHGLHQWV��LQ�WKLV�FDVH�WKH�0HPEHU�6WDWH�VKDOO�UHSRUW�WR�WKH�&RPPLVVLRQ�WKHUHVXOWV�RI�PHDVXUHPHQWV�RI�WKH�LQGLYLGXDO�LQJUHGLHQWV�DQG�WKH�FRPSRVLWLRQ�RI�WKHGLHW��7KH�VDPSOLQJ�SURJUDPPH�VKDOO�WDNH�LQWR�FRQVLGHUDWLRQ�UHJLRQDO�YDULDWLRQVLQ GLHWDU\�SDWWHUQV��,QGLYLGXDO�LQJUHGLHQWV�VKDOO�EH�IURP�PDUNHW�SODFHV�RU�ORFDOGLVWULEXWLRQ�FHQWUHV�SURYLGLQJ�IRRG�SURGXFWV�WR�ODUJH�SRSXODWLRQ�JURXSV�$SSURSULDWH�DFFRXQW�VKDOO�EH�WDNHQ�RI�SURGXFWV�IURP�QDWXUDO�RU�VHPL�QDWXUDOHFRV\VWHPV��WR�WKH�H[WHQW�WKDW�WKH�IDOORXW�IURP�WKH�&KHUQRE\O�DFFLGHQW�PD\�VWLOODIIHFW�VXFK�V\VWHPV��,Q�DGGLWLRQ�0HPEHU�6WDWHV�VKDOO�VDPSOH�FRPSOHWH�PHDOV�WRJLYH�D�UHSUHVHQWDWLYH�ILJXUH�IRU�WKH�DYHUDJH�OHYHO�RI�UDGLRDFWLYLW\�LQ�PL[HG�GLHW�$FWXDO�PHDO�VDPSOHV�VKDOO�EH�WDNHQ�IURP�ODUJH�FRQVXPSWLRQ�FHQWUHV�VXFK�DVFDQWHHQV�RU�UHVWDXUDQWV�*DPPD�HPLWWHUV�DQG�VWURQWLXP����VKDOO�EH�PRQLWRUHG��WKH�PHDVXUHPHQWV�VKDOO�EHQRW OHVV�IUHTXHQW�WKDQ�TXDUWHUO\��:KHUH�FDUERQ����PHDVXUHPHQWV�DUH�SHUIRUPHGWKHVH VKDOO�DOVR�EH�UHSRUWHG
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1/� ,Q�WKH�1HWKHUODQGV�UDGLRDFWLYLW\�LV�PHDVXUHG�RQO\�LQ�IRRG�VXVSHFWHG�WR�KDYH�DPRUH WKDQ�QRUPDO�OHYHO�RI�UDGLRDFWLYLW\�
&RQFOXVLRQ�$ SURJUDPPH�IRU�PL[HG�GLHW�GRHV�QRW�H[LVW�LQ�WKH�1HWKHUODQGV��7KHUH�LV�QRFRPSOLDQFH�ZLWK�WKH�UHFRPPHQGDWLRQ
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���� &21&/86,216
7KLV�UHSRUW�SUHVHQWV�WKH�ILUVW��QHDUO\�FRPSOHWH��VXUYH\�RI�PHDVXUHPHQWV�RI�UDGLRDFWLYLW\�LQ�WKHHQYLURQPHQW�LQ�WKH�1HWKHUODQGV�VLQFH�WKH�GLVVROXWLRQ�RI�WKH�&&5;�LQ�������$V�IDU�DV�IRRG�LVFRQFHUQHG��RQO\�RQH�VDPSOH�RI�PXVKURRPV�IURP�/LWKXDQLD�FRQWDLQHG�FRQFHQWUDWLRQV�RI�DOPRVWWZLFH�WKH�OLPLW�RI�����%TÂNJ��� )RU�DOO�RWKHU�PRQLWRULQJ�PHDVXUHPHQWV�QR�HOHYDWHG�OHYHOV�RIUDGLRDFWLYLW\�ZHUH�IRXQG��7KH�DFWLYLW\�FRQFHQWUDWLRQV�DUH�EDFN�WR�WKH�OHYHOV�RI�MXVW�EHIRUH�WKH&KHUQRE\O�DFFLGHQW�
7KH�'XWFK�PRQLWRULQJ�SURJUDPPH�LV�LQ�FRPSOLDQFH�ZLWK�WKH�SURJUDPPH�GHVFULEHG�LQ�WKH�GUDIW(&�UHFRPPHQGDWLRQ�IRU�PHDVXUHPHQWV�LQ�DLU��VXUIDFH�ZDWHU�DQG�DVVHVVPHQW�RI�H[WHUQDO�GRVH��7KHUH�LV�QR�FRPSOLDQFH�IRU�WKH�PRQLWRULQJ�RI�GULQNLQJ�ZDWHU��PLON�DQG�PL[HG�GLHW�
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5()(5(1&(6
�� &RRUGLQDWLQJ�&RPPLWWHH�IRU�WKH�0RQLWRULQJ�RI�5DGLRDFWLYH�DQG�;HQRELRWLF�6XEVWDQFHV�&&5;���������5HVXOWV�RI�PHDVXUHPHQWV�RI�WKH�UDGLRDFWLYH�FRQWDPLQDWLRQ�RI�WKHELRVSKHUH�LQ�WKH�1HWKHUODQGV�LQ�������$QQXDO�5HSRUW�QR��05��������� '*�;,��(QYLURQPHQW�1XFOHDU�6DIHW\�DQG�&LYLO�3URWHFWLRQ��/X[HPERXUJ���-5&(QYLURQPHQW�,QVWLWXWH��,VSUD���(QYLURQPHQWDO�5DGLRDFWLYLW\�LQ�WKH�(XURSHDQ�&RPPXQLW\������5DGLDWLRQ�3URWHFWLRQ�QR������� /DERUDWRU\�RI�5DGLDWLRQ�5HVHDUFK��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�DLUGXVW��GHSRVLWLRQ�DQGDQ�RYHUDOO�FRXQWU\�PLON�VDPSOH��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ�5HSRUW�QR�������������� /DERUDWRU\�RI�5DGLDWLRQ�5HVHDUFK��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�DLUGXVW��GHSRVLWLRQ�DQGDQ�RYHUDOO�FRXQWU\�PLON�VDPSOH��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ�5HSRUW�QR�������������� /DERUDWRU\�RI�5DGLDWLRQ�5HVHDUFK��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�WKH�DWPRVSKHUH�DQG�DIRRG�FKDLQ��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ��5HSRUW�QR�������������� /DERUDWRU\�RI�5DGLDWLRQ�5HVHDUFK��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�WKH�DWPRVSKHUH�DQG�DIRRG�FKDLQ��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ��5HSRUW�QR�������������� /DERUDWRU\�RI�5DGLDWLRQ�5HVHDUFK��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�WKH�DWPRVSKHUH�DQG�DIRRG�FKDLQ��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ��5HSRUW�QR�������������� )�-��$OGHQNDPS��5�0�6��'URVW��$�&��.RROZLMN��3�-�0��.ZDNPDQ��$�3�3�$��YDQ/XQHQEXUJ��$��2FNKXL]HQ��5�%��7D[��0�+��7LMVPDQV��/�-��GH�9ULHV�DQG�3�-�0��YDQ:HVWHUODDN��������0LOLHXUDSSRUWDJH������,9��0RQLWRULQJ�RI�UDGLDWLRQ�LQ�DWPRVSKHUH�ZDWHU�DQG�D�IRRG�FKDLQ��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ��5HSRUW�QR������������ 7�+DQWNH��)�$OGHQNDPS��5�2YHUZDWHU��+��6ODSHU��������'H�MDFKW�RS�HHQ����&V�ZRON�LQ=XLG�(XURSD��196���H�MDDUJDQJ�QXPPHU������ 3�-�0��.ZDNPDQ��)�-��$OGHQNDPS��/�-��GH�9ULHV��5�0�6��'URVW��0�+��7LMVPDQV��$�&�.RROZLMN�DQG�$��2FNKXL]HQ��������0RQLWRULQJ�RI�UDGLDWLRQ�LQ�DWPRVSKHUH��ZDWHU�DQG�DIRRG�FKDLQ��5HVXOWV�LQ�WKH�1HWKHUODQGV�LQ�������5,90�%LOWKRYHQ��5HSRUW�QR��������������� 7�:�0��*ULPEHUJHQ��$�&��.RROZLMN�DQG�5�0�6��'URVW��������2QGHU]RHN�QDDU�GHUDGLRDFWLYLWHLW�LQ�OXFKWVWRI�WH�'H�%LOW��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUW�QR�������������� $�&��.RROZLMN��)�&�0��0DWWHUQ�DQG�5�0�6��'URVW��������2QGHU]RHN�QDDU�GH�UDGLRDFWLYLWHLWYDQ�OXFKWVWRI�WH�'H�%LOW��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUW�QR��������������� $�&��.RROZLMN��)�&�0��0DWWHUQ�DQG�5�0�6��'URVW��������2QGHU]RHN�QDDU�GH�UDGLRDFWLYLWHLWYDQ�OXFKWVWRI�WH�'H�%LOW��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUW�QR��������������� $�&��.RROZLMN��)�&�0��0DWWHUQ�DQG�5�0�6��'URVW��������2QGHU]RHN�QDDU�GH�UDGLRDFWLYLWHLWYDQ�OXFKWVWRI�WH�'H�%LOW��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUW�QR��������������� $�&��.RROZLMN��)�&�0��0DWWHUQ��5�0�6��'URVW�DQG�$��2FNKXL]HQ��������2QGHU]RHN�QDDUGH�UDGLRDFWLYLWHLW�YDQ�OXFKWVWRI�WH�'H�%LOW��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUWQR��������������� &�$�7�0��/HLMHQ��5�0�6��'URVW��$��2FNKXL]HQ�DQG�$�&��.RROZLMN��������2QGHU]RHN�QDDUGH�UDGLRDFWLYLWHLW�YDQ�GHSRVLWLH��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ��5HSRUW�QR�������������� -�)��YDQ�6RQGHUHQ��5�0�6��'URVW��$��2FNKXL]HQ��3��*ODVWUD�DQG�$�&��.RROZLMN�������2QGHU]RHN�QDDU�GH�UDGLRDFWLYLWHLW�YDQ�GHSRVLWLH��5HVXOWDWHQ�RYHU�������5,90�%LOWKRYHQ�5HSRUW�QR������������
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�D� 7KH�VDPSOLQJ�PHGLD�DQG�W\SHV�RI�PHDVXUHPHQWV�DUH�OLVWHG�LQ�$QQH[����([FHSW�ZKHUH�RWKHUZLVHVSHFLILHG�LQ�WKLV�UHFRPPHQGDWLRQ��PHDVXUHPHQWV�ZLOO�SUHIHUDEO\�EH�FDUULHG�RXW�IRU�WKH�VSDUVHQHWZRUN�RQ�D�PRQWKO\�EDVLV�DQG�IRU�WKH�GHQVH�QHWZRUN�TXDUWHUO\�
�E� )RU�WKH�VSDUVH�PRQLWRULQJ�QHWZRUN�WKH�GHWHFWLRQ�OLPLWV�DQG�VHQVLWLYLWLHV�RI�WKH�PHDVXUHPHQWLQVWUXPHQWV�VKRXOG�DOORZ�WKH�DFWXDO�OHYHOV�WR�EH�TXDQWLILHG�
�F� )RU�WKH�GHQVH�PRQLWRULQJ�QHWZRUN�WKH�GHWHFWLRQ�OLPLWV�RI�WKH�PHDVXUHPHQW�GHYLFHV�VKDOO�EH�ORZHU�WKDQWKH�UHSRUWLQJ�OHYHOV�GHILQHG�LQ�$QQH[���
�G� 7KH�0HPEHU�6WDWHV�VKDOO�LQIRUP�WKH�&RPPLVVLRQ�RI�WKH�GHWHFWLRQ�OLPLWV�DQG�RI�WKH�XQFHUWDLQWLHV�WDNHQLQWR�DFFRXQW�
�H� 7KH�0HPEHU�6WDWHV�VKDOO�UHWDLQ�PHDVXUHPHQW�WHFKQLTXHV�WKDW�KDYH�SURYHQ�UHOLDEOH�DQG�VKDOO�HQVXUHTXDOLW\�FRQWURO�RI�WKH�UHVXOWV�
�I� 0HPEHU�6WDWH�ODERUDWRULHV�VXSSO\LQJ�GDWD�XQGHU�WKH�WHUPV�RI�WKLV�5HFRPPHQGDWLRQ�VKDOO�SHULRGLFDOO\SDUWLFLSDWH�LQ�LQWHUFRPSDULVRQ�H[HUFLVHV��LQ�SDUWLFXODU�WKRVH�RUJDQLVHG�E\�WKH�&RPPLVVLRQ��VR�DV�WRHQVXUH�WKH�LQWHUFRPSDUDELOLW\�RI�WKH�GDWD�UHSRUWHG�

��� 6DPSOLQJ�VWUDWHJLHV�DQG�PHDVXUHPHQWV�LQ�UHODWLRQ�WR�HDFK�RI�WKH�UHTXLUHG�VDPSOLQJ�PHGLD
�D� $LUERUQH�SDUWLFXODWHV

0HDVXUHPHQW�RI�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV�VKDOO�EH�SHUIRUPHG�RQ�D�URXWLQH�EDVLV�WR�GHWHFW�DQGPHDVXUH�PDQ�PDGH�UDGLRLVRWRSHV�DV�ZHOO�DV�QDWXUDOO\�RFFXUULQJ�UDGLRQXFOLGHV���%HU\OOLXP���VKDOOEH�UHSRUWHG�DV�D�TXDOLWDWLYH�FKHFN�RI�WKH�PHWKRGV�XVHG���:KHUH�JURVV�EHWD�DFWLYLW\� PHDVXUHPHQWVDUH�UHFRUGHG�WKHVH�VKDOO�DOVR�EH�UHSRUWHG�

� 7KH�WRWDO�PHDVXUHG�EHWD�DFWLYLW\�LQ�D�VDPSOH��GHSHQGLQJ�RQ�WKH�PHDVXUHPHQWPHWKRGRORJ\�WULWLXP�DQG�LQ�JHQHUDO�YHU\�ORZ�HQHUJ\�EHWD�HPLWWHUV�DUH�QRUPDOO\�QRW�LQFOXGHGDQG VKRUW�OLYHG�UDGRQ�GDXJKWHUV�DUH�H[FOXGHG�WKURXJK�D�VXIILFLHQW�GHOD\�WLPH��H�J����GD\V�EHIRUH�FRXQWLQJ�
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6DPSOLQJ�ORFDWLRQV�VKRXOG�EH�LQ�WKH�YLFLQLW\�RI�GHQVHO\�SRSXODWHG�DUHDV��DGHTXDWH�JHRJUDSKLFDOFRYHUDJH�VKDOO�EH�HQVXUHG�E\�WKH�FKRLFH�RI�DW�OHDVW�RQH�VDPSOLQJ�ORFDWLRQ�SHU�JHRJUDSKLFDO�UHJLRQ�
6DPSOLQJ�VKDOO�EH�SHUIRUPHG�E\�V\VWHPV�RSHUDWLQJ�FRQWLQXRXVO\�

�E� ([WHUQDO�DPELHQW�JDPPD�GRVHV�VKDOO�EH�PHDVXUHG�FRQWLQXRXVO\���1R�UHSRUWLQJ�OHYHO�LV�GHILQHG�
�F� 6XUIDFH�ZDWHU�

6DPSOHV�VKDOO�EH�WDNHQ�IURP�PDMRU�LQODQG�ZDWHUV�RI�WKH�0HPEHU�6WDWH¶V�WHUULWRU\�DQG��LI�UHOHYDQW�IURP�FRDVWDO�ZDWHUV�
,Q�WKH�FDVH�RI�ULYHU�ZDWHU��VDPSOLQJ�VKDOO�EH�FDUULHG�RXW��ZKHUH�SUDFWLFDEOH��DW�ORFDWLRQV�IRU�ZKLFKIORZ�UDWH�PHDVXUHPHQWV�DUH�DYDLODEOH��LQ�VXFK�FDVHV�WKH�DYHUDJH�IORZ�UDWH�GXULQJ�WKH�VDPSOLQJSHULRG�VKDOO�EH�UHSRUWHG�WR�LPSURYH�WKH�UHSUHVHQWDWLYHQHVV�RI�WKH�PHDQ�YDOXHV�FDOFXODWHG�E\�WKH&RPPLVVLRQ�
*DPPD�HPLWWLQJ�UDGLRQXFOLGHV�VKDOO�EH�PRQLWRUHG���:KHUH�UHVLGXDO�EHWD�DFWLYLW\� PHDVXUHPHQWV�DUHUHFRUGHG�WKHVH�VKDOO�DOVR�EH�UHSRUWHG�

�G� :DWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ�
0RQLWRULQJ�RI�OHYHOV�RI�UDGLRDFWLYLW\�LQ�GULQNLQJ�ZDWHU�VKDOO�EH�VXFK�DV�WR�HQVXUH�FRPSOLDQFH�ZLWKWKH�UHTXLUHPHQWV�RI�WKH�&RXQFLO�'LUHFWLYH�������(&��
)RU�WKH�SXUSRVH�RI�FRPSOLDQFH�ZLWK�$UWLFOH����RI�WKH�(XUDWRP�7UHDW\�YDOXHV�VKDOO�EH�UHSRUWHG�IRUPDMRU�JURXQG�RU�VXUIDFH�ZDWHU�VXSSOLHV�DQG�IRU�ZDWHU�GLVWULEXWLRQ�QHWZRUNV�VXFK�DV�WR�HQVXUH�DUHSUHVHQWDWLYH�FRYHUDJH�RI�WKH�0HPEHU�6WDWH�
7KH�FRUUHVSRQGLQJ�YROXPHV�RI�ZDWHU�GLVWULEXWHG�RU�SURGXFHG�LQ�D�\HDU�VKDOO�EH�UHSRUWHG�WR�LPSURYHWKH�UHSUHVHQWDWLYHQHVV�RI�WKH�PHDQ�YDOXHV�FDOFXODWHG�E\�WKH�&RPPLVVLRQ�

�H� 0LON�
0LON�VDPSOHV�VKDOO�EH�WDNHQ�IURP�GDLULHV���7KH�QHFHVVDU\�VWDWLVWLFDO�LQIRUPDWLRQ�RQ�SURGXFWLRQ�UDWHVVKDOO�EH�UHSRUWHG�WR�LPSURYH�WKH�UHSUHVHQWDWLYHQHVV�RI�WKH�PHDQ�YDOXHV�FDOFXODWHG�E\�WKH&RPPLVVLRQ��7KH�VSUHDG�RI�GDLULHV�VKDOO�EH�VXIILFLHQW�WR�HQVXUH�UHSUHVHQWDWLYH�FRYHUDJH�RI�WKH0HPEHU�6WDWH�
*DPPD�HPLWWHUV�DQG�VWURQWLXP����VKDOO�EH�PRQLWRUHG��SRWDVVLXP����VKDOO�EH�UHSRUWHG�DV�DTXDOLWDWLYH�FKHFN�RI�WKH�PHWKRGV�XVHG�

�I� 0L[HG�GLHW�
'XH�WR�WKH�WUDGH�LQ�IRRGVWXIIV��WKH�PL[HG�GLHW�LV�QRW�QHFHVVDULO\�UHSUHVHQWDWLYH�RI�WKH�UHJLRQDO�RUQDWLRQDO�HQYLURQPHQWDO�FRQWDPLQDWLRQ�EXW�LV�DQ�LQGLFDWRU�RI�WKH�SXEOLF�H[SRVXUH�
:KHUH�DSSURSULDWH�IRRGVWXIIV�VKDOO�EH�PHDVXUHG�DV�VHSDUDWH�LQJUHGLHQWV��LQ�WKLV�FDVH�WKH�0HPEHU6WDWH�VKDOO�UHSRUW�WR�WKH�&RPPLVVLRQ�WKH�UHVXOWV�RI�PHDVXUHPHQWV�RI�WKH�LQGLYLGXDO�LQJUHGLHQWV�DQGWKH�FRPSRVLWLRQ�RI�WKH�GLHW���7KH�VDPSOLQJ�SURJUDPPH�VKDOO�WDNH�LQWR�FRQVLGHUDWLRQ�UHJLRQDOYDULDWLRQV�LQ�GLHWDU\�SDWWHUQV��,QGLYLGXDO�LQJUHGLHQWV�VKDOO�EH�IURP�PDUNHW�SODFHV�RU�ORFDOGLVWULEXWLRQ�FHQWUHV�SURYLGLQJ�IRRG�SURGXFWV�WR�ODUJH�SRSXODWLRQ�JURXSV��$SSURSULDWH�DFFRXQW�VKDOOEH�WDNHQ�RI�SURGXFWV�IURP�QDWXUDO�RU�VHPL�QDWXUDO�HFRV\VWHPV��WR�WKH�H[WHQW�WKDW�WKH�IDOORXW�IURP�WKH&KHUQRE\O�DFFLGHQW�PD\�VWLOO�DIIHFW�VXFK�V\VWHPV�
,Q�DGGLWLRQ�0HPEHU�6WDWHV�VKDOO�VDPSOH�FRPSOHWH�PHDOV�WR�JLYH�D�UHSUHVHQWDWLYH�ILJXUH�IRU�WKHDYHUDJH�OHYHO�RI�UDGLRDFWLYLW\�LQ�PL[HG�GLHW��$FWXDO�PHDO�VDPSOHV�VKDOO�EH�WDNHQ�IURP�ODUJHFRQVXPSWLRQ�FHQWUHV�VXFK�DV�FDQWHHQV�RU�UHVWDXUDQWV��
*DPPD�HPLWWHUV�DQG�VWURQWLXP����VKDOO�EH�PRQLWRUHG��WKH�PHDVXUHPHQWV�VKDOO�EH�QRW�OHVV�IUHTXHQWWKDQ�TXDUWHUO\��:KHUH�FDUERQ����PHDVXUHPHQWV�DUH�SHUIRUPHG�WKHVH�VKDOO�DOVR�EH�UHSRUWHG�

� 7KH�WRWDO�PHDVXUHG�EHWD�DFWLYLW\�PLQXV�SRWDVVLXP����DFWLYLW\
� 2-�/���������������S�������
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$UWLFOH��
5HSRUWLQJ�SURFHGXUHV�

���� 7UHDWPHQW�RI�GDWD�
7KH�0HPEHU�6WDWHV�VKDOO�IRUZDUG�WR�WKH�&RPPLVVLRQ�GDWD�ZKLFK�KDYH�EHHQ�VXEMHFW�WR�TXDOLW\�FRQWURO�DQGFOHDUHG�IRU�SXEOLF�UHOHDVH���7KH�GDWD�VHW�VKDOO�FRQWDLQ�DOO�GHWDLOV�OLVWHG�LQ�$QQH[���
7KH�0HPEHU�6WDWH�VKDOO�IRUZDUG�WKH�GDWD�LQ�WKH�IRUPDW�GHILQHG�E\�WKH�&RPPLVVLRQ�DQG�SUHIHUDEO\�XVH�WKHVSHFLDOLVHG�VRIWZDUH�SURYLGHG�E\�WKH�&RPPLVVLRQ�
,QGLYLGXDO�QRQ�DJJUHJDWHG�PHDVXUHPHQW�GDWD�VKDOO�EH�WUDQVPLWWHG�IRU�HDFK�PHGLXP�DQG�HDFK�VLWH�UDWKHUWKDQ�DYHUDJH�YDOXHV���+RZHYHU��LI�WKH�GDWD�FRUUHVSRQG�WR�GLUHFW�FRQWLQXRXV�PHDVXUHPHQWV��WKHQ�WKHPRQWKO\�DYHUDJHV�IRU�HDFK�VLWH�VKDOO�EH�FRPPXQLFDWHG�
���� 0HDQV�RI�WUDQVPLVVLRQ�
'DWD�VKDOO�EH�IRUZDUGHG�LQ�D�GLJLWDO�IRUP�XVLQJ�WKH�PRVW�DSSURSULDWH�HOHFWURQLF�PHGLD�

���� 3HULRGLFLW\�
$OO�DYDLODEOH�GDWD�VKDOO�EH�IRUZDUGHG�WR�WKH�&RPPLVVLRQ�DV�VRRQ�DV�WKH\�DUH�YDOLGDWHG�LQ�RUGHU�WR�DOORZ�IRUD SURPSW�DVVHVVPHQW�E\�WKH�&RPPLVVLRQ�RI�WKH�LPSDFW�RI�HQYLURQPHQWDO�UDGLRDFWLYLW\�RQ�SXEOLF�KHDOWK��$OO�GDWD�IRU�D�FDOHQGDU�\HDU�VKDOO�EH�VXEPLWWHG�QR�ODWHU�WKDQ�WKH���WK�RI�-XQH�RI�WKH�IROORZLQJ�\HDU�

���� 7UDQVPLVVLRQ�RI�RWKHU�GDWD�
,Q�DGGLWLRQ�WR�WKH�GDWD�WUDQVPLWWHG�XQGHU�$UWLFOH�����DERYH��0HPEHU�6WDWHV�VKDOO�WUDQVPLW�WR�WKH&RPPLVVLRQ�WKHLU�QDWLRQDO�PRQLWRULQJ�UHSRUWV�WR�DOORZ�D�IXOOHU�XQGHUVWDQGLQJ�RI�WKH�VLJQLILFDQFH�RI�WKHGDWD�UHIHUUHG�WR�LQ�$QQH[���LQ�UHODWLRQ�WR�WKH�QDWLRQDO�PRQLWRULQJ�SURJUDPPHV���7KH�&RPPLVVLRQ¶V�DQQXDO0RQLWRULQJ�5HSRUWV�VKDOO�OLVW�UHIHUHQFHV�WR�WKRVH�QDWLRQDO�UHSRUWV�

���� ,QWHJUDWLRQ�RI�UHSRUWLQJ�SUDFWLFHV�
'DWD�UHJXODUO\�UHSRUWHG�XQGHU�WKH�WHUPV�RI�$UWLFOH���� GDWD�YROXQWDULO\�UHSRUWHG�RWKHU�WKDQ�1DWLRQDO0RQLWRULQJ�UHSRUWV�DQG�ODUJH�DPRXQWV�RI�GDWD�RI�W\SHV�SRWHQWLDOO\�UHOHYDQW�LQ�HPHUJHQF\�VLWXDWLRQV�VKDOO�EHIRUZDUGHG�WKURXJK�WKH�VDPH�FRPPXQLFDWLRQ�PHDQV�DQG�FKDQQHOV�DQG�LQ�WKH�VDPH�IRUPDW�LQ�RUGHU�WRVLPSOLI\�UHSRUWLQJ�SUDFWLFHV�DQG�WR�DYRLG�GXSOLFDWLRQ�RI�HIIRUWV�DQG�WR�FRQGXFW�UHJXODU�H[HUFLVHV�RI�WKHHPHUJHQF\�DUUDQJHPHQWV�

$QQH[��
6$03/(�7<3(6�$1'�0($685(0(176
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0HDVXUHPHQW�FDWHJRU\0HGLD
'HQVH�QHWZRUN 6SDUVH�QHWZRUN

$LUERUQH�SDUWLFXODWHV &V������JURVV�EHWD &V������%H��
$LU $PELHQW�JDPPD�GRVH $PELHQW�JDPPD�GRVH
6XUIDFH�ZDWHU &V������UHVLGXDO�EHWD &V����
'ULQNLQJ�ZDWHU 7ULWLXP��6U�����&V���� 7ULWLXP��6U�����&V����

1DWXUDO�UDGLRQXFOLGHV�DVPRQLWRUHG�LQ�FRPSOLDQFH�ZLWK&RXQFLO�'LUHFWLYH�������(&
1DWXUDO�UDGLRQXFOLGHV�DVPRQLWRUHG�LQ�FRPSOLDQFH�ZLWK&RXQFLO�'LUHFWLYH�������(&

0LON &V������6U��� &V������6U�����.���
0L[HG�GLHW &V������6U��� &V������6U�����&���

$QQH[��

5(3257,1*�/(9(/6
8QLIRUP�UHSRUWLQJ�OHYHOV�KDYH�EHHQ�GHILQHG�RQ�WKH�EDVLV�RI�WKHLU�VLJQLILFDQFH�IURP�DQ�H[SRVXUH�SRLQW�RI�YLHZ�LUUHVSHFWLYH�RI�WKH�GHWHFWLRQ�OLPLWV�DSSOLHG�E\�WKH�GLIIHUHQW�ODERUDWRULHV�

6DPSOH�W\SH 5DGLRQXFOLGH�FDWHJRU\ 5HSRUWLQJ�OHYHO

$LU *URVV�EHWD��EDVHG�RQ�6U����&V���� � (�����%T�Pñ� (�����%T�Pñ
6XUIDFH�ZDWHU 5HVLGXDO�EHWD��EDVHG�RQ�6U����&V���� � (�����%T�O� (�����%T�O
'ULQNLQJ�ZDWHU +��6U��� � (�����%T�O� (�����%T�O
0LON 6U���&V���� � (�����%T�O� (�����%T�O
0L[HG�GLHW 6U���&V���� � (�����%T�G�S� (�����%T�G�S
%T�G�S %HFTXHUHO�SHU�GD\�SHU�SHUVRQ�
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$33(1',;�%
7DEOH�%���:HHNO\�UHVXOWV�RI�JURVV�a� DQG�JURVV�b�DFWLYLWLHV
�LQ�DLUGXVW�VDPSOHG�ZLWK�+96�LQ
�����RQ�WKH�5,90�SUHPLVHV�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV��

:HHN *URVV�a *URVV�bQXPEHU P%TÂP�� P%TÂP��

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

:HHN *URVV�a *URVV�bQXPEHU P%TÂP�� P%TÂP��

�� ����� � ����� ����� � �����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ����� � �����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�� ����� � ����� ����� � �����
�� ����� � ����� ���� � ����
�$YJ� ������ � ������ ����� � �����
6' ���� ���


 7KH�HUURU�LQ�WKH�\HDUO\�DYHUDJH�LV�HTXDO�WR�WKH�VTXDUH�URRW�RI�WKH�VXP�RI�WKH�VTXDUHG�ZHHNO\
HUURUV�GLYLGHG�E\�WKH�QXPEHU�RI�ZHHNV��6'�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�ZHHNO\�UHVXOWV�
(UURUV DUH�JLYHQ�DV��s�
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7DEOH�%���:HHNO\�UHVXOWV�RI���%H�����&V�DQG����3E�FRQFHQWUDWLRQV
�LQ�DLU�GXVW�VDPSOHG�ZLWK�+96
LQ������RQ�WKH�5,90�SUHPLVHV�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV��

:HHN 3HULRG �%H ���&V ���3E
QXPEHU m%TÂP�� m%TÂP�� m%TÂP��

� ������������� ���� � ��� ���� � ���� �� � �
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ���� � ���� �� � �
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ��� � ��� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ���� � ���� �� � �
�� ������������� ���� � ��� ���� � ���� �� � �
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ��� � ���� ��� � ��
�� ������������� ���� � ��� ��� � ���� ��� � ��
�� ������������� ���� � ��� ��� � ��� ��� � ��
�� ������������� ���� � ��� ��� � ��� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ��� � ��� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
�� ������������� ���� � ��� ���� � ���� ��� � ��
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7DEOH�%���&RQWLQXHG
:HHN 3HULRG �%H ���&V ���3E
QXPEHU m%TÂP�� m%TÂP�� m%TÂP��

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

$YJ� ���� � �� ���� � ���� ��� � ���
6' ���� ���� ���


 7KH�HUURU�LQ�WKH�\HDUO\�DYHUDJH�LV�HTXDO�WR�WKH�VTXDUH�URRW�RI�WKH�VXP�RI�WKH�VTXDUHG�ZHHNO\
HUURUV�GLYLGHG�E\�WKH�QXPEHU�RI�ZHHNV��6'�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�ZHHNO\�UHVXOWV�
(UURUV DUH�JLYHQ�DV��s�



SDJH����RI��� 5HSRUW�QR�����������

7DEOH�%���'HWHFWLRQ�OLPLWV�LQ��%T¼P���RI�WKH�ZHOO�W\SH�GHWHFWRU�IRU�D�VHYHQ�GD\V�VDPSOLQJ�SHULRG�
WHQ�GD\V�GHOD\�EHWZHHQ�VDPSOLQJ�DQG�VWDUW�RI�PHDVXUHPHQW����������VHFRQGV�FRXQWLQJ�WLPH�DQG
D VDPSOH�YROXPH�RI�DERXW�������P� >��@�

1XFOLGH 'HWHFWLRQ�OLPLW 1XFOLGH 'HWHFWLRQ�OLPLW
�%H ��� ���6Q ���
��1D ��� ���P&G �
��1D ����
 ���P7H ���
��. � ���6E ���
��&U ��� ���6E ���
��0Q ��� ���P7H �
��&R ��� ���, ����


��&R ��� ���7H �
��)H ��� ���&V ���
��&R ��� ���&V ���
��=Q ��� ���&V ���
��6H ��� ���%D ���
��1E ��� ���/D ��
��=U ��� ���&H ���
��0R �� ���&H ���
���5X ��� ���7O ���
���5X ��� ���3E �
���&G � ���8 �
���P$J ���


 'XH�WR�WKH�UHODWLYHO\�VKRUW�KDOI�OLIH�RI���1D�DQG�WKH�ORQJ�GHOD\�EHWZHHQ�WKH�VDPSOLQJ�DQG�WKH�PHDVXUHPHQW����GD\V�ZDLWLQJ�WLPH���WKLV�QXFOLGH�FDQQRW�EH�GHWHUPLQHG�RQ�WKH�ZHOO�W\SH�GHWHFWRU��7KHUHIRUH��WKH�GHWHFWLRQ�OLPLWIRU�WKH�FRD[LDO�GHWHFWRU�LV�JLYHQ����GD\V�ZDLWLQJ�WLPH����������VHFRQGV�FRXQWLQJ�WLPH��

 'XH�WR�WKH�VDPSOH�SUHSDUDWLRQ�SURFHGXUH�WKH�YRODWLOH�QXFOLGH����, FDQQRW�EH�GHWHUPLQHG�RQ�WKH�ZHOO�W\SHGHWHFWRU��7KHUHIRUH��WKH�GHWHFWLRQ�OLPLW�IRU�WKH�FRD[LDO�GHWHFWRU�LV�JLYHQ����GD\V�ZDLWLQJ�WLPH����������VHFRQGVFRXQWLQJ�WLPH��
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7DEOH�%���3UHFLSLWDWLRQ�SHU�PRQWK
�DQG��+���ORQJ�OLYHG�JURVV�a� DQG�JURVV�b�DFWLYLW\�LQ
GHSRVLWLRQ�VDPSOHG�LQ������RQ�WKH�5,90�SUHPLVHV�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV��
0RQWK 3UHFLSLWDWLRQ �+ *URVV�a *URVV�b
���� PP %TÂP�� %TÂP�� %TÂP��

-DQXDU\ ���� ���� ��� � ��� ��� � ���)HEUXDU\ ���� ���� ��� � ��� ��� � ���0DUFK ����� ����� ��� � ��� ��� � ���$SULO ����� ����� ��� � ��� ��� � ���0D\ ���� �� � �� ��� � ��� ��� � ���-XQH ����� ��� � �� ��� � ��� ���� � ���-XO\ ���� ��� � �� ��� � ��� ��� � ���$XJXVW ���� ��� � �� ��� � ��� ��� � ���6HSWHPEHU ����� ��� � �� ��� � ��� ���� � ���2FWREHU ��� ����� ��� � ��� ���� � ���1RYHPEHU ����� ����� ��� � ��� ��� � ���'HFHPEHU ���� ��� � �� ��� � ��� ��� � ���
7RWDO ���� ���� � ��� ���� � ��� ��� � �

 7KH�HUURU�LQ�WKH�VXP�LV�HTXDO�WR�WKH�VTXDUH�URRW�RI�WKH�VXP�RI�WKH�VTXDUHG�PRQWKO\�HUURUV�
(UURUV DUH�JLYHQ�DV��s�
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7DEOH�%���<HDUO\�WRWDOV

�IRU�JURVV�a- DQG JURVV�b-DFWLYLW\�RI�ORQJ�OLYHG�QXFOLGHV���+�����3E
DQG ���3R�LQ�GHSRVLWLRQ�IRU��������������VHH�DOVR�>�����@��
<HDU 3UHFLSLWDWLRQ *URVV�a *URVV�b �+ ���3E� ���3R�

PP %TÂP�� %TÂP�� %TÂP�� %TÂP�� %TÂP��

���� ����� �� ��� ���� � ����� ����� �� ��� ���� � ����� ����� �� ��� ���� � ����� ����� �� ����� ���� �� ����� ����� ���� ��
� ���� ��
� ���� �� �
���� ����� ���� � ����� � ������ �� ����� � ���� ����� ����� ���� � ���� � ������ ��� ���� � ���� ����� ����� ���� � ����� � ������ ��� ���� � ���� ����� ����� ���� � ���� � ������ �� ���� � ���� ����� ����� ���� � ���� � ������ �� ���� � ���� ����� ����� ������ ��� ������ ��� ������ �� ���� � ����� ������� ����� ������ ��� ������ ��� ������ �� ���� � ������ ������� ����� ���� � ���� � ����� �� ���� ����
���� ����� ������ ��� ���� � ����� �� ���� � ��� ����� ����� ������ ��� ���� � ������ �� ���� � � ��
���� ���� ������ ��� ����� � ������ ��� ���� � � ��
� �
�������,QWURGXFWLRQ�RI�QHZ�PHWKRG� � ��������'DWD�IURP�a�VSHFWURVFRS\�� 1R�DQDO\VLV� ����������� 5HVXOW�UHMHFWHG�>��@



�(UURUV�DUH�JLYHQ�DV��s�
7DEOH�%���4XDUWHUO\�YDOXHV�RI����3E�HQ����3R
�LQ�GHSRVLWLRQ�VDPSOHG�LQ������RQ�WKH�5,90
SUHPLVHV�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV�
3HULRG ���3E ���3R
���� %TÂP�� %TÂP��

-DQXDU\�±�0DUFK ���� � ��� < 2.3
$SULO�±�-XQH ����� � � < 5.0
-XO\�±�6HSWHPEHU ����� � � �����
2FWREHU���'HFHPEHU ����� � � ����� ���
7RWDO ����� � � ������

0HDVXUHPHQWV�DUH�FDUULHG�RXW�XVLQJ�a�VSHFWURVFRS\��7KH�HUURU�LQ�WKH�VXP�LV�HTXDO�WR�WKH�VTXDUH
URRW�RI�WKH�VXP�RI�WKH�VTXDUHG�TXDUWHUO\�HUURUV��(UURUV�DUH�JLYHQ�DV��s�
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7DEOH�%���:HHNO\�YDOXHV�RI��%H�����&V�DQG����3E�GHSRVLWLRQ�VDPSOHG�LQ������RQ�WKH�5,90
SUHPLVHV�LQ�%LOWKRYHQ��7KH�1HWKHUODQGV��
:HHN 3HULRG 3UHFLSLWDWLRQ �%H ���&V ���3E
QXPEHU PP %TÂP�� %TÂP�� %TÂP��

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



SDJH����RI��� 5HSRUW�QR�����������

7DEOH�%���&RQWLQXHG�
:HHN 3HULRG 3UHFLSLWDWLRQ ���%H ���&V ���3E
QXPEHU PP %TÂP�� %TÂP�� %TÂP��

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

6XP ���� � �� ����� � ����� ��� � �
6' �� ����� �

0HDVXUHPHQWV�DUH�FDUULHG�RXW�XVLQJ�g�VSHFWURVFRS\��(PSW\�ILHOGV�LQGLFDWH�WKDW�WKH�YDOXH�ZDV
EHORZ�WKH�GHWHFWLRQ�OLPLW��7KH�HUURU�LQ�WKH�VXP�LV�HTXDO�WR�WKH�VTXDUH�URRW�RI�WKH�VXP�RI�WKH
VTXDUHG�ZHHNO\�HUURUV��6'�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�ZHHNO\�UHVXOWV��(UURUV�DUH�JLYHQ�DV
�s� (PSW\�ILHOGV�LQGLFDWH�WKDW�WKH�YDOXH�ZDV�EHORZ�WKH�GHWHFWLRQ�OLPLW�
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7DEOH�%���<HDUO\�DYHUDJH�UHVXOWV�DQG����DQG����SHUFHQWLOH�YDOXHV�LQ������IRU� �DFWLYLW\
FRQFHQWUDWLRQ�DQG�DPELHQW�GRVH�HTXLYDOHQW�UDWH��DV�PHDVXUHG�E\�WKH�PDFUR�VWDWLRQV�
6WDWLRQ��QU� �$FWLYLW\�FRQFHQWUDWLRQ%T�P��

$PELHQW�GRVH�HTXLYDOHQW�UDWHQ6Y�K��

��S \HDUDYHUDJH ���S ��S \HDUDYHUDJH ���S
9UHGHSHHO����� ��� ��� ��� �� �� ��:LMQDQGVUDGH������ ��� ��� ���� �� �� ��+RXWDNNHU����� ��� ��� ��� �� �� ��+XLMEHUJHQ����� ��� ��� ��� �� �� ��%UDDNPDQ����� ��� ��� ��� �� �� ��9ODDUGLQJHQ����� ��� ��� ��� �� �� ��'H�=LON����� ��� ��� ��� �� �� ��:LHULQJHUZHUI����� ��� ��� ��� �� �� ��%LOWKRYHQ����� ��� ��� ��� �� �� ��%LGGLQJKXL]HQ����� ��� ��� ��� �� �� ��:DJHQLQJHQ����� ��� ��� ��� �� �� ��:LWWHYHHQ����� ��� ��� ��� �� �� ��.ROOXPHUZDDUG����� ��� ��� ��� �� �� ��
7DEOH�%���7KH�\HDUO\�DYHUDJH�UHVXOWV�IRU�DPELHQW�GRVH�HTXLYDOHQW�UDWH�IRU�WKH�GLIIHUHQW�105
VWDWLRQV
6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

'HQ�%XUJ ���� �� 1HHGH ���� ��
9DQ�(ZLMFNVOXLV ���� �� (QVFKHGH ���� ��
'HQ�2HYHU ���� �� /RVVHU ���� ��
-XOLDQDGRUS ���� �� 2OGHQ]DDO ���� ��
3HWWHQ ���� �� :HVWHUKDDU ���� ��
.ROKRUQ ���� �� 5LMVVHQ ���� ��
(JPRQG�DDQ�=HH ���� �� µV�+HHUHQEHUJ ���� ��
+HHUKXJRZDDUG ���� �� 'LQ[SHUOR ���� ��
+DDUOHP�1RRUG ���� �� 9DUVVHYHOG ���� ��
1HGHUKRUVW�GHQ�%HUJ ���� �� *URHQOR ���� ��
(QNKXL]HQ ���� �� 'HYHQWHU ���� ��
2RVWKXL]HQ ���� �� +HHWHQ ���� ��
=DDQGDP ���� �� /RFKHP ���� ��
*RXGD ���� �� 2OVW ���� ��
'RUGUHFKW ���� �� (WWHQ�/HXU ���� ��
=XLG�%HLMHUODQG ���� �� 5DDPVGRQNYHHU ���� ��
3LMQDFNHU ���� �� 8OYHQKRXW ���� ��
5RWWHUGDP�&URRVZLMN ���� �� %DDUOH�1DVVDX ���� ��
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7DEOH�%���FRQWLQXHG
6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

5RWWHUGDP�:DDOKDYHQ ���� �� 8GHQ ���� ��
0DDVYODNWH ���� �� 0LOO ���� ��
6FKLHGDP�.HWKHO ���� �� 9HJKHO ���� ��
0DDVVOXLV ���� �� 2SORR�(OVHQGRUS ���� ��
+HOOHYRHWVOXLV ���� ��� &X\N ���� ��
2XGGRUS ���� �� 2VV ���� ��
5LGGHUNHUN ���� �� 1XHQHQ ���� ��
:HNHURP ���� �� 'HXUQH ���� ��
:DJHQLQJHQ ���� �� %HUJH\N ���� ��
:RXGHQEHUJ ���� �� :DDOUH ���� ��
+RRJODQGHUYHHQ ���� �� 6RPHUHQ�GRUS� ���� ��
+DUGHUZLMN ���� �� %HVW ���� ��
:LMN�%LM�'XXUVWHGH ���� �� 2LVWHUZLMN ���� ��
5KHQHQ ���� �� 5LHO ���� ��
1LHXZHJHLQ ���� �� 2RVWHOEHHUV ���� ��
$SHOGRRUQ ���� �� +LOYDUHQEHHN ���� ��
+HHUHQYHHQ ���� �� 9HQUD\ ���� ��
2RVWHUZROGH ���� �� 1LHXZ�%HUJHQ ���� ��
%HUJXP ���� �� 6HYHQXP ���� ��
:LWZDUVXP ���� �� 9HOGKRYHQ ���� ��
6QHHN ���� �� 5HXYHU ���� ��
6LQW�-DFRELSDURFKLH ���� �� 1HGHUZHHUW ���� ��
+ROZHUG ���� �� +H\WKXL]HQ ���� ��
/HHXZDUGHQ ���� �� 0DULDKRRS ���� ��
=ZROOH�=XLG ���� �� 6WUDPSURR\ ���� ��
6WHHQZLMN ���� �� $UQKHP�2RVWHUEHHN ���� ��
.DPSHQ ���� �� $OSKHQ�D�G�5LMQ ���� ��
1LHXZOHXVHQ ���� �� /HLGHQ ���� ��
2PPHQ ���� �� +XOVW ���� ��
+DUGHQEHUJ ���� �� 7HUQHX]HQ ���� ��
$VVHQ ���� �� 6OXLV ���� ��
5XWWHQ ���� �� 9OLVVLQJHQ ���� ��
/HO\VWDG ���� �� +DOVWHUHQ ���� ��
8UN ���� �� 2XG�*DVWHO ���� ��
(HPVKDYHQ ���� �� *RHV ���� ��
8LWKXL]HQ ���� �� 6WDYHQLVVH ���� ��
7HQ�%RHU ���� �� %UXLQLVVH ���� ��
:DJHQERUJHQ ���� �� %XUJK�+DDPVWHGH ���� ��
:LQVFKRWHQ ���� �� 9URXZHQSROGHU ���� ��
7HU�$SHO ���� �� :HPHOGLQJH ���� ��
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7DEOH�%���FRQWLQXHG
6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

6WDWLRQ 1R� $PELHQW�GRVHHTXLYDOHQW�UDWHQ6Y�K��

6WDGVNDQQDDO ���� �� 0LGGHOEXUJ ���� ��
1LHXZHVFKDQV ���� �� :HVWNDSHOOH ���� ��
%HOOLQJZROGH ���� �� 1RRUGZLMN�%LQQHQ ���� ��
*URQLQJHQ ���� �� 6WHLQ ���� ��
/HHQV ���� �� 0DDVWULFKW ���� ��
*ULMSVNHUN ���� �� 5DYHQVERV ���� ��
5RGHQ ���� �� 9DDOV ���� ��
:LQVXP��JU�� ���� �� *XOSHQ ���� ��
1RUJ ���� �� .HUNUDGH ���� ��
0HSSHO ���� �� +RHQVEURHN ���� ��
+RRJHYHHQ ���� �� :LMFKHQ ���� ��
6WHHQZLMNVPRHU ���� �� *HQQHS ���� ��
1LHXZ�$PVWHUGDP ���� �� (OVW��JOG� ���� ��
1Z��6FKRRQHEHHN�:HLWHYHHQ ���� �� =HYHQDDU ���� ��
(PPHQ ���� �� 1LMPHJHQ ���� ��
%RUQH ���� �� $PVWHOYHHQ ���� ��
+HQJHOR��JOG� ���� �� $PVWHUGDP�2RVW ���� ��
5XXUOR ���� �� $DOVPHHU ���� ��
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'DWH 7ULWLXP 5HVLGXDO�
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/RFDWLRQ��6FKDDU�YDQ�2XGHQ�'RHO�6FKHOGW�
'DWH 7ULWLXP 5HVLGXDO�
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7DEOH�%�����5DGLRDFWLYLW\�LQ�VXVSHQGHG�VROLGV��%TÂNJ��� DV�PHDVXUHG�E\�5,=$�
/RFDWLRQ��(LMVGHQ��0HXVH� /RFDWLRQ��.HWHOPHHU�:HVW'DWH &V���� 'DWH &V���������� �� ������ ��������� �� ������ ��������� �� ������ ��������� �� ������� �������� �� ������� �������� � �������� ��������� �� $YHUDJH ��������� �� /RFDWLRQ��/RELWK��5KLQH������� �� 'DWH &V����������� �� ������� ��������� �� ������� ��������� �� ������� ��������� �� ������� �������� �� ������� ��������� �� ������� ��������� �� ������� ��������� �� ������� �������� �� ������� ��������� �� ������� ��������� �� ������� ��������� �� ������� �������� �� �������� �������� �� $YHUDJH ��������� �� /RFDWLRQ��6FKDDU�YDQ�2XGHQ�'RHO �6FKHOGW�������� �� 'DWH &V����������� �� �������� �������� �� �������� ��������� �� �������� ��������� �� �������� ��������� �� �������� �������� �� �������� ��������� �� �������� ��������� �� ��������������� �� �������� �������� �� �������� �������� �� �������� ��������� � �������� ��������� �� �������� ��������� � $YHUDJH ��������� ���������� ���������� ���������� ��������� ���������� ���������� ���������� ��������� ��������� ���������� ���������� ��$YHUDJH ��
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7DEOH�%�����5DGLRDFWLYLW\�LQ�VHDZDWHU��P%TÂ/��� DV�PHDVXUHG�E\�5,=$�
/RFDWLRQ��1RRUGZLMN���
'DWH 7ULWLXP 5HVLGXDO�
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$YHUDJH ���� ��
/RFDWLRQ��1RRUGZLMN���
'DWH 7ULWLXP 5HVLGXDO�
������� ���� ��������� ���� ��������� ��� ��������� ���� ��������� ���� ���������� ���� ��
$YHUDJH ���� ��
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0$,/,1*�/,67
� � � �� 5HJLRQDDO�,QVSHFWHXU�0LOLHX+\JLsQH�=XLG�:HVW� �� � �� 'LUHFWLH�6WRIIHQ��9HLOLJKHLG��6WUDOLQJ� �� +RRIGLQVSHFWLH�0LOLHX+\JLsQH��$IGHOLQJ�&ULVLVPDQDJHPHQW� �� SOY��'LUHFWHXU�*HQHUDDO�0LOLHXEHKHHU� �� � �� 5LMNVLQVWLWXXW�YRRU�,QWHJUDDO�=RHWZDWHUEHKHHU�HQ�$IYDOZDWHUEHKDQGHOLQJ� �� � �� 5LMNVLQVWLWXXW�YRRU�.XVW�HQ�=HH� �� � �� ,QVSHFWLH�:�	�9� �� +RRIGLQVSHFWHXU�:�	�9�� �� � �� ,QVSHFWLH�:�	�9�2RVW� �� 'LUHFWHXU�,QVSHFWLH�:	9�2RVW� �� +RRIG�6LJQDOHULQJ�9HWHULQDLUH�3URGXFWHQ�,QVSHFWLH:�	�9�2RVW� �� 'HSRW�YDQ�1HGHUODQGVH�SXEOLFDWLHV�HQ�1HGHUODQGVH�ELEOLRJUDILH� �� 'LUHFWLH�5,90� �� 'LUHFWHXU�6HFWRU�6WRIIHQ�HQ�ULVLFR
V� �� +RRIG�YDQ�KHW�/DERUDWRULXP�YRRU�6WUDOLQJVRQGHU]RHN� �� +RRIG�YDQ�GH�DIGHOLQJ�0RQLWRULQJ�HQ�0HHWPHWKRGHQ�YDQ�KHW�/DERUDWRULXP�YRRU6WUDOLQJVRQGHU]RHN� �� +RRIG�YDQ�GH�DIGHOLQJ�0RGHOOHQ�HQ�3URFHVVHQ�YDQ�KHW�/DERUDWRULXP�YRRU6WUDOLQJVRQGHU]RHN� �� +RRIG�YDQ�GH�DIGHOLQJ�.ZDOLWHLW�YDQ�KHW�/DERUDWRULXP�YRRU�6WUDOLQJVRQGHU]RHN���� $XWHXU���� 6%'�9RRUOLFKWLQJ�	�3XEOLF�5HODWLRQV���� %XUHDX�5DSSRUWHQUHJLVWUDWLH���� %LEOLRWKHHN�5,90���� � ��� %XUHDX�5DSSRUWHQEHKHHU���� � ��� 5HVHUYH�H[HPSODUHQ�WHQ�EHKRHYH�YDQ�KHW�/DERUDWRULXP�YRRU�6WUDOLQJVRQGHU]RHN
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