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7KH�(XURSHDQ�7UHQG�&KDUW�RQ�,QQRYDWLRQ�
,QQRYDWLRQ� LV� D� SULRULW\� RI� DOO� 0HPEHU� 6WDWHV� DQG� RI� WKH� (XURSHDQ� &RPPLVVLRQ�� 7KURXJKRXW�

(XURSH�� KXQGUHGV� RI� SROLF\� PHDVXUHV� DQG� VXSSRUW� VFKHPHV� DLPHG� DW� LQQRYDWLRQ� KDYH� EHHQ�
LPSOHPHQWHG� RU� DUH� XQGHU� SUHSDUDWLRQ�� 7KH� GLYHUVLW\� RI� WKHVH� PHDVXUHV� DQG� VFKHPHV� UHIOHFWV� WKH�
GLYHUVLW\� RI� WKH� IUDPHZRUN� FRQGLWLRQV�� FXOWXUDO� SUHIHUHQFHV� DQG� SROLWLFDO� SULRULWLHV� LQ� WKH� 0HPEHU�
6WDWHV��7KH�µ)LUVW�$FWLRQ�3ODQ�IRU�,QQRYDWLRQ�LQ�(XURSH¶�� ODXQFKHG�E\� WKH�(XURSHDQ�&RPPLVVLRQ�LQ�
������SURYLGHG�IRU�WKH�ILUVW�WLPH�D�FRPPRQ�DQDO\WLFDO�DQG�SROLWLFDO�IUDPHZRUN�IRU�LQQRYDWLRQ�SROLF\�LQ�
(XURSH���

%XLOGLQJ�XSRQ�WKH�$FWLRQ�3ODQ��WKH�7UHQG�&KDUW�RQ�,QQRYDWLRQ�LQ�(XURSH� LV�D�SUDFWLFDO�WRRO�IRU�
LQQRYDWLRQ� SROLF\� PDNHUV� DQG� VFKHPH� PDQDJHUV� LQ� (XURSH�� 5XQ� E\� WKH� (XURSHDQ� &RPPLVVLRQ�
�,QQRYDWLRQ�'LUHFWRUDWH�RI�'*�(QWHUSULVH���LW�SXUVXHV�WKH�FROOHFWLRQ��UHJXODU�XSGDWLQJ�DQG�DQDO\VLV�RI�
LQIRUPDWLRQ� RQ� LQQRYDWLRQ� SROLFLHV� DW� QDWLRQDO� DQG� &RPPXQLW\� OHYHO�� ZLWK� D� IRFXV� RQ� LQQRYDWLRQ�
ILQDQFH��VHWWLQJ�XS�DQG�GHYHORSLQJ�LQQRYDWLYH�EXVLQHVVHV��WKH�SURWHFWLRQ�RI�LQWHOOHFWXDO�SURSHUW\�ULJKWV��
DQG�WKH�WUDQVIHU�RI�WHFKQRORJ\�EHWZHHQ�UHVHDUFK�DQG�LQGXVWU\���

7KH� 7UHQG� &KDUW� VHUYHV� WKH� ³RSHQ� SROLF\� FR�RUGLQDWLRQ� DSSURDFK´� ODLG� GRZQ� E\� WKH� /LVERQ�
&RXQFLO�LQ�0DUFK�������,W�GHOLYHUV�VXPPDULVHG�DQG�FRQFLVH�LQIRUPDWLRQ�DQG�VWDWLVWLFV�RQ�LQQRYDWLRQ�
SROLFLHV�� SHUIRUPDQFHV� DQG� WUHQGV� LQ� WKH� (XURSHDQ� 8QLRQ�� ,W� LV� DOVR� D� (XURSHDQ� IRUXP� IRU�
EHQFKPDUNLQJ�DQG�WKH�H[FKDQJH�RI�JRRG�SUDFWLFHV�LQ�WKH�DUHD�RI�LQQRYDWLRQ�SROLF\���

7KH�7UHQG�&KDUW�SURGXFWV�
7KH�7UHQG�&KDUW�RQ�,QQRYDWLRQ�KDV�EHHQ�UXQQLQJ�VLQFH�-DQXDU\�������,W�WUDFNV�LQQRYDWLRQ�SROLF\�

GHYHORSPHQWV� LQ� DOO�(8�0HPEHU�6WDWHV��SOXV�%XOJDULD��&\SUXV��&]HFK�5HSXEOLF��(VWRQLD��+XQJDU\��
,FHODQG�� ,VUDHO�� /DWYLD�� /LHFKWHQVWHLQ�� /LWKXDQLD�� 1RUZD\�� 3RODQG�� 5RPDQLD�� 6ORYDN� 5HSXEOLF� DQG�
6ORYHQLD�� 7KH� 7UHQG� &KDUW� ZHEVLWH� �ZZZ�FRUGLV�OX�WUHQGFKDUW�� SURYLGHV� DFFHVV� WR� WKH� IROORZLQJ�
VHUYLFHV�DQG�SXEOLFDWLRQV���

x� WKH�(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG�DQG�RWKHU�VWDWLVWLFDO�UHSRUWV���
x� UHJXODU�FRXQWU\�UHSRUWV�IRU�DOO�FRXQWULHV�FRYHUHG���
x� D�GDWDEDVH�RI�SROLF\�PHDVXUHV�DFURVV�(XURSH���
x� D�³ZKR�LV�ZKR"´�RI�DJHQFLHV�DQG�JRYHUQPHQW�GHSDUWPHQWV�LQYROYHG�LQ�LQQRYDWLRQ���
x� UHJXODU�WUHQG�UHSRUWV�FRYHULQJ�HDFK�RI�WKH�IRXU�PDLQ�WKHPHV���
x� EHQFKPDUNLQJ�UHSRUWV�IURP�WKH�7UHQG�&KDUW�ZRUNVKRSV���
x� D�QHZV�VHUYLFH�DQG�WKHPDWLF�SDSHUV��
x� WKH�DQQXDO�UHSRUWV�RI�WKH�7UHQG�&KDUW��

��
7KH� SUHVHQW� UHSRUW�ZDV� SUHSDUHG�E\�+XJR�+ROODQGHUV� RI�0(5,7� �ZZZ�PHULW�XQLPDDV�QO���7KH�

LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�UHSRUW�KDV�QRW�EHHQ�YDOLGDWHG�LQ�GHWDLO�E\�HLWKHU�WKH�0HPEHU�6WDWHV�RU�WKH�
(XURSHDQ�&RPPLVVLRQ��

&RQWDFW��3HWHU�/|ZH��SHWHU�ORHZH#FHF�HX�LQW�
7KLV� GRFXPHQW� RULJLQDWHV� IURP� WKH� (XURSHDQ� &RPPLVVLRQ¶V� ³(XURSHDQ� 7UHQG� &KDUW� RQ�

,QQRYDWLRQ´� �(QWHUSULVH� 'LUHFWRUDWH�*HQHUDO��� &RS\ULJKW� RI� WKH� GRFXPHQW� EHORQJV� WR� WKH� (XURSHDQ�
&RPPLVVLRQ��1HLWKHU� WKH�(XURSHDQ�&RPPLVVLRQ�� QRU� DQ\�SHUVRQ� DFWLQJ�RQ� LWV� EHKDOI��PD\�EH�KHOG�
UHVSRQVLEOH�IRU�WKH�XVH�WR�ZKLFK�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�GRFXPHQW�PD\�EH�SXW��RU�IRU�DQ\�HUURUV�
ZKLFK��GHVSLWH�FDUHIXO�SUHSDUDWLRQ�DQG�FKHFNLQJ��PD\�DSSHDU��
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(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG�
7KH�(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG��(,6��ZDV�GHYHORSHG�DW�WKH�UHTXHVW�RI�WKH�/LVERQ�(XURSHDQ�
&RXQFLO�LQ����� 2 � ,W�IRFXVHV�RQ�KLJK�WHFK�LQQRYDWLRQ�DQG�SURYLGHV�LQGLFDWRUV�IRU�WUDFNLQJ�WKH�(8¶V�
SURJUHVV�WRZDUGV�WKH�/LVERQ�JRDO�RI�EHFRPLQJ�WKH�PRVW�FRPSHWLWLYH�DQG�G\QDPLF�NQRZOHGJH�EDVHG�
HFRQRP\�LQ�WKH�ZRUOG�ZLWKLQ�WKH�QH[W�GHFDGH��
7KH�(,6�FRQWDLQV����PDLQ�LQGLFDWRUV��VHOHFWHG�WR�VXPPDUL]H�WKH�PDLQ�GULYHUV�DQG�RXWSXWV�RI�
LQQRYDWLRQV��7KHVH�LQGLFDWRUV�DUH�GLYLGHG�LQWR�IRXU�JURXSV��+XPDQ�UHVRXUFHV�IRU�LQQRYDWLRQ����
LQGLFDWRUV���WKH�FUHDWLRQ�RI�QHZ�NQRZOHGJH����LQGLFDWRUV�RI�ZKLFK�RQH�LV�GLYLGHG�LQWR�(32�DQG�
86372�SDWHQWV���WKH�WUDQVPLVVLRQ�DQG�DSSOLFDWLRQ�RI�NQRZOHGJH����LQGLFDWRUV���DQG�,QQRYDWLRQ�
ILQDQFH��RXWSXWV�DQG�PDUNHWV����LQGLFDWRUV���
7KH�(,6�FRPSOHPHQWV�WKH�(QWHUSULVH�3ROLF\�6FRUHERDUG 3 �DQG�RWKHU�EHQFKPDUNLQJ�H[HUFLVHV�RI�WKH�
(XURSHDQ�&RPPLVVLRQ��,W�PDLQO\�XVHV�(XURVWDW�GDWD��RU�SULYDWH�GDWD�RI�VXIILFLHQW�UHOLDELOLW\�LI�RIILFLDO�
GDWD�LV�QRW�DYDLODEOH��6L[�LQGLFDWRUV�DUH�GUDZQ�IURP�WKH�(XURSHDQ�&RPPLVVLRQ¶V�6WUXFWXUDO�LQGLFDWRUV��
$OO�LQGLFDWRUV�KDYH�EHHQ�XSGDWHG�EDVHG�RQ�GDWD�DYDLODELOLW\�DV�RI�6HSWHPEHU�����������)RXU�LQGLFDWRUV�
FRXOG�QRW�EH�XSGDWHG�GXH�WR�GHOD\V�LQ�WKH�H[HFXWLRQ�RI�WKH�WKLUG�&RPPXQLW\�,QQRYDWLRQ�6XUYH\ 4 ��$V�D�
UHVXOW��WKH������(,6�GRHV�QRW�SURYLGH�WUHQG�UHVXOWV�IRU�WKHVH�LQGLFDWRUV�DQG�LW�GRHV�QRW�FRQWDLQ�D�
VXPPDU\�LQQRYDWLRQ�LQGH[�VLPLODU�WR�WKH�RQH�RIIHUHG�LQ�������6XEMHFW�WR�WKH�DYDLODELOLW\�RI�QHZ�&,6�
GDWD��WKH������(,6�LV�H[SHFWHG�WR�RIIHU�DJDLQ�DQ�XSGDWHG�FRPSRVLWH�LQQRYDWLRQ�LQGH[�DQG�D�FRPSDULVRQ�
EHWZHHQ�WKH�LQGH[�DQG�DYHUDJH�WUHQGV�IRU�HDFK�FRXQWU\��ZKLFK�ZDV�RQH�RI�WKH�PRVW�LQWHUHVWLQJ�IHDWXUHV�
RI�WKH������(,6��
7KH�(,6�LV�FRPSOHPHQWHG�E\�VL[�WHFKQLFDO�SDSHUV��
���� 7HFKQLFDO�3DSHU�1R����0HPEHU�6WDWHV�DQG�$VVRFLDWH�&RXQWULHV�

'HWDLOHG�UHVXOWV�IRU�FXUUHQW�DQG�WUHQG�GDWD��LQQRYDWLRQ�OHDGHUV��UHODWLYH�VWUHQJWKV�DQG�
ZHDNQHVVHV�SHU�FRXQWU\��FRQYHUJHQFH�DQG�GLYHUJHQFH�DQDO\VLV�EHWZHHQ�PHPEHU�VWDWHV�DQG�
GLIIHUHQW�JURXSV�RI�PHPEHU�VWDWHV��DQG�FRXQWU\�SDJHV�ZLWK�WUHQG�GLDJUDPV�DQG�PDLQ�SROLF\�
FKDQJHV��

���� 7HFKQLFDO�3DSHU�1R����&DQGLGDWH�&RXQWULHV�
'HWDLOHG�UHVXOWV�IRU�FXUUHQW�DQG�WUHQG�GDWD��LQQRYDWLRQ�OHDGHUV��UHODWLYH�VWUHQJWKV�DQG�
ZHDNQHVVHV�SHU�FRXQWU\��DQG�FRXQWU\�SDJHV�ZLWK�ERWK�FXUUHQW�DQG�WUHQG�JUDSKV��

���� 7HFKQLFDO�3DSHU�1R����(8�5HJLRQV�
'HWDLOHG�UHVXOWV�IRU�FXUUHQWO\�DYDLODEOH�GDWD��OHDGLQJ�UHJLRQV��WZR�WHQWDWLYH�FRPSRVLWH�
LQQRYDWLRQ�LQGLFDWRUV��LQGLFDWRU�JUDSKV��DQG�SUHOLPLQDU\�VWHSV�WRZDUGV�WKH������UHJLRQDO�
VFRUHERDUG��

���� 7HFKQLFDO�3DSHU�1R����,QGLFDWRUV�DQG�'HILQLWLRQV�
)XOO�GHILQLWLRQV�DQG�JUDSKV�IRU�DOO�LQGLFDWRUV��

���� 7HFKQLFDO�3DSHU�1R����7KHPDWLF�6FRUHERDUG�³/LIHORQJ�/HDUQLQJ�IRU�,QQRYDWLRQ´�
3URWRW\SH�RI�D�FRPSOHPHQWDU\�VFRUHERDUG�RQ�³/LIHORQJ�/HDUQLQJ�IRU�,QQRYDWLRQ´��

���� 7HFKQLFDO�3DSHU�1R����0HWKRGRORJLFDO�5HSRUW�
2YHUYLHZ�RI�ILYH�GLIIHUHQW�PHWKRGV�IRU�FRQVWUXFWLQJ�FRPSRVLWH�LQGLFHV��DQG�UHYLHZ�RI�WKH�
VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WKH�(,6�DQG�RWKHU�(XURSHDQ�&RPPLVVLRQ�VFRUHERDUGV��

$OO�WHFKQLFDO�SDSHUV�DUH�DYDLODEOH�IURP�WKH�7UHQG�&KDUW�ZHEVLWH��ZZZ�FRUGLV�OX�WUHQGFKDUW���
�
������������������������������������������������������5 �$�ILUVW�SURYLVLRQDO�(,6�ZDV�SXEOLVKHG�LQ�6HSWHPEHU�������&20������������7KH�ILUVW�IXOO�YHUVLRQ�RI�WKH�(,6�
ZDV�SXEOLVKHG�LQ�2FWREHU�������6(&�������������6 �6(&�������������7 �7KHVH�DUH�LQGLFDWRUV���������������DQG������
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7DEOH�RI�&RQWHQWV�
�
���,QWURGXFWLRQ �������������������������������������������������������������������������������������������������������������������������������������������
��������5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG ��������������������������������������������������������������������������������������������������
����/HDGLQJ�UHJLRQV�ZLWKLQ�FRXQWULHV ��������������������������������������������������������������������������������������������������������
����5HJLRQDO�LQQRYDWLRQ�SHUIRUPDQFH�SHU�LQGLFDWRU ����������������������������������������������������������������������������������
����µ/RFDO¶�(8�LQQRYDWLRQ�OHDGHUV ������������������������������������������������������������������������������������������������������������
����,QQRYDWLYH�DQG�HFRQRPLF�SHUIRUPDQFH �����������������������������������������������������������������������������������������������
���7RZDUGV�D�)XOO�5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG����������������������������������������������������������������������������������
$QQH[�7DEOH�5�$��5HJLRQDO�LQGLFDWRUV��'HILQLWLRQV�DQG�6RXUFHV�������������������������������������������������������������
$QQH[�7DEOH�5�%��(8�5HJLRQDO�,QGLFDWRUV�����������������������������������������������������������������������������������������������
7HFKQLFDO�$QQH[ ���������������������������������������������������������������������������������������������������������������������������������������
$���5HYHDOHG�5HJLRQDO�6XPPDU\�,QQRYDWLRQ�,QGH[��GHILQLWLRQ ���������������������������������������������������������������
$���5HJUHVVLRQ�UHVXOWV�������������������������������������������������������������������������������������������������������������������������������
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���,QWURGXFWLRQ�
�
2QH�RI�WKH�H[SDQVLRQV�RI�WKH������(,6�LV�WKH�GHYHORSPHQW�RI�D�5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG��5,6���
7KH������5,6�LV�OLPLWHG�WR�WKRVH�LQGLFDWRUV�IURP�WKH�(,6�IRU�ZKLFK�UHJLRQDO�GDWD�DUH�DYDLODEOH�DQG�WR�D�
VWDWLF�FRPSDULVRQ�RQO\��7KH������5,6�ZLOO�LQFOXGH�PRUH�UHJLRQ�VSHFLILF�LQQRYDWLRQ�LQGLFDWRUV�DQG�ZLOO�
DOVR�LQFOXGH�D�G\QDPLF�FRPSDULVRQ�RI�WKH�UHJLRQV��7KLV�UHSRUW�JLYHV�WKH�IXOO�UHVXOWV�IRU�WKH�0HPEHU�
6WDWHV¶�5HJLRQV�IRU�WKH�7UHQG�&KDUW¶V�WKLUG�DQQXDO�(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG��(,6���
�
5HJLRQDO�OHYHO�GDWD�DUH�RI�YDOXH�IRU�WZR�UHDVRQV��)LUVW��LQQRYDWLRQ�SROLFLHV�DUH�RIWHQ�GHYHORSHG�DQG�
LPSOHPHQWHG�DW�WKH�UHJLRQDO�DQG�HYHQ�PXQLFLSDO�OHYHO��LQ�DGGLWLRQ�WR�QDWLRQDO�DQG�(8�OHYHO�SROLFLHV��
6HYHUDO�PHPEHU�VWDWHV�DUH�FXUUHQWO\�JLYLQJ�PRUH�UHVSRQVLELOLWLHV�WR�UHJLRQV�IRU�LQQRYDWLRQ�SROLF\��H�J��
6ZHGHQ��8QLWHG�.LQJGRP���ZKLOH�RWKHUV��H�J��*HUPDQ\��%HOJLXP��6SDLQ��$XVWULD��KDYH�DOUHDG\�D�ORQJ�
WUDGLWLRQ�LQ�WKLV�DUHD��5HJLRQV�ZLWK�GHYHORSPHQW�SUREOHPV�FDQ�JHW�DGGLWLRQDO�IXQGLQJ�WKURXJK�WKH�
(XURSHDQ�5HJLRQDO�'HYHORSPHQW�)XQG��DQG�LQQRYDWLRQ�SURPRWLRQ�LV�PRUH�DQG�PRUH�FRQVLGHUHG�DV�D�
NH\�GLPHQVLRQ�LQ�SURJUDPPHV�VHW�XS�XQGHU�WKLV�)XQG��5HJLRQDO�LQGLFDWRUV�FDQ�KHOS�LQIRUP�WKHVH�
SROLFLHV��6HFRQG��DQG�PRUH�LPSRUWDQWO\��PDQ\�LQQRYDWLYH�DFWLYLWLHV�DUH�VWURQJO\�ORFDOL]HG�LQWR�FOXVWHUV�
RI�LQQRYDWLYH�ILUPV��VRPHWLPHV�LQ�FORVH�FR�RSHUDWLRQ�ZLWK�SXEOLF�LQVWLWXWLRQV�VXFK�DV�UHVHDUFK�
LQVWLWXWHV�DQG�XQLYHUVLWLHV��0RUH�JHQHUDOO\��WKH�VSDWLDO�GLPHQVLRQ�RI�LQQRYDWLYH�DFWLYLWLHV�LV�UHFRJQLVHG�
DV�LPSRUWDQW��HYHQ�ZKHQ�WKLV�GRHV�QRW�WDNH�WKH�IRUP�RI�IXOO\�GHYHORSHG�FOXVWHUV��3ROLF\�QHHGV�WR�EH�
GLUHFWHG�DW�VXSSRUWLQJ�WKHVH�FOXVWHUV�DQG��ZKHUH�IHDVLEOH��HQFRXUDJLQJ�QHZ�FOXVWHUV�RI�LQQRYDWLRQ�LQ�
RWKHU�UHJLRQV��7KLV�ZLOO�RIWHQ�UHTXLUH�GLIIHUHQW�W\SHV�RI�SROLF\�DFWLRQV��7KH�HIIHFWLYH�GHVLJQ�DQG�
LPSOHPHQWDWLRQ�RI�VXFK�SROLFLHV�WKHUHIRUH�GHSHQG�RQ�LGHQWLI\LQJ�ERWK�KLJKO\�LQQRYDWLYH�UHJLRQV�DQG�
OHVV�LQQRYDWLYH�UHJLRQV�WKDW�PLJKW�KDYH�IXWXUH�SRWHQWLDO��2WKHU�UHJLRQV��GXH�WR�DQ�HFRQRPLF�EDVLV�LQ�
WRXULVP��DJULFXOWXUH��RU�UHVRXUFH�H[WUDFWLRQ��PD\�QHHG�GLIIXVLRQ�RULHQWHG�SROLFLHV�WKDW�IRFXV�RQ�WKH�
DGRSWLRQ�UDWKHU�WKDQ�WKH�FUHDWLRQ�RI�QHZ�WHFKQRORJ\��ZKLOH�RWKHUV��ZLWK�KLJK�OHYHO�NQRZOHGJH�FUHDWLRQ�
DFWLYLWLHV��PLJKW�EH�EHVW�VHUYHG�ZLWK�SROLFLHV�IRFXVLQJ�RQ�VSLQ�RIIV�DQG�KLJK�WHFK�FOXVWHUV�FUHDWLRQ��
7KLV�\HDU¶V�5,6�LQWURGXFHV�VHYHQ�LQQRYDWLRQ�LQGLFDWRUV�SOXV�SHU�FDSLWD�*'3�DW�WKH�UHJLRQDO�OHYHO�
�1876���RU�1876����IRU�WKH�(8�PHPEHU�VWDWHV��
�
7KH�VHYHQ�UHJLRQDO�LQGLFDWRUV�DV�OLVWHG�LQ�$QQH[�7DEOH�5�$�DUH�D�ILUVW�VWDUW�DW�SURYLGLQJ�XVHIXO�GDWD�IRU�
UHJLRQDO�SROLF\��7KH\�SURYLGH�FRYHUDJH�RI�KXPDQ�UHVRXUFHV��HPSOR\PHQW�LQ�KLJK�WHFKQRORJ\�VHFWRUV��
DQG�WKH�FUHDWLRQ�RI�QHZ�NQRZOHGJH�WKURXJK�5	'�DQG�SDWHQWV��+RZHYHU��GXH�WR�GDWD�OLPLWDWLRQV 8 ��WKH�
UHJLRQDO�LQGLFDWRUV�DUH�EHWWHU�DW�LGHQWLI\LQJ�VWURQJ�LQQRYDWLYH�UHJLRQV�WKDQ�UHJLRQV�ZLWK�IXWXUH�
SRWHQWLDO��RU�UHJLRQV�WKDW�UHTXLUH�GLIIXVLRQ�RULHQWHG�SROLFLHV��
�
7KH�FKRLFH�IRU�ZKDW�FRQVWLWXWHV�D�UHJLRQ�KDV�EHHQ�LQ�OLQH�ZLWK�WKH�(XURSHDQ�&RPPLVVLRQ¶V�
JXLGHOLQHV 9 ��1876���IRU�$XVWULD��)LQODQG��)UDQFH��*UHHFH��,UHODQG��,WDO\��WKH�1HWKHUODQGV��3RUWXJDO��
6SDLQ�DQG�6ZHGHQ��DQG�1876���IRU�%HOJLXP��*HUPDQ\�DQG�WKH�8. : ��$V�WKH�1876�FODVVLILFDWLRQ�LV�
PDLQO\�GHVLJQHG�WR�VXLW�SROLWLFDO�DQG�DGPLQLVWUDWLYH�QHHGV��LW�LV�QRW�WKH�EHVW�V\VWHP�IRU�PHDVXULQJ�
LQQRYDWLYH�SHUIRUPDQFH�DW�WKH�UHJLRQDO�OHYHO��+RZHYHU�1876�LV�PHDQLQJIXO�IRU�SROLFLHV�WKDW�DUH�
QRUPDOO\�GHILQHG�DFFRUGLQJ�E\�DGPLQLVWUDWLYH�ERUGHUV��$Q�DOWHUQDWLYH�UHJLRQDO�FRQFHSW�LV�XVHG�E\�WKH�
3$;,6�SURMHFW ; ��ZKLFK�LGHQWLILHG����H[FHOOHQW�³HFRQRPLF�DUHDV´�VKRZLQJ�H[FHOOHQFH�LQ�LQQRYDWLRQ��
7KH�FRQFHSW�RI�DQ�³HFRQRPLF�DUHD´��OLQNLQJ�LQQRYDWLYH�FLWLHV��PLJKW�EH�EHWWHU�VXLWHG�IRU�D�UHJLRQDO�

������������������������������������������������������< �5HJLRQDO�GDWD�IRU�WKH�(,6�LQQRYDWLRQ�LQGLFDWRUV�DUH�RQO\�DYDLODEOH�IRU�WKH�FDWHJRULHV�+XPDQ�UHVRXUFHV�DQG�
.QRZOHGJH�FUHDWLRQ��VHH�$QQH[�7DEOH�5�$���7KH�&RPPXQLW\�,QQRYDWLRQ�6XUYH\�GRHV�QRW�SURYLGH�UHOLDEOH�
UHJLRQDO�GDWD��DV�WKH�UHJLRQ�LV�QRW�LQFOXGHG�LQ�WKH�VXUYH\�VDPSOH�GHVLJQ��7KH�FDWHJRU\�7UDQVPLVVLRQ�DQG�
DSSOLFDWLRQ�RI�NQRZOHGJH�ZLOO�WKXV�EH�GLIILFXOW�WR�SUR[\��= �(XURSHDQ�&RPPLVVLRQ��7KH�5HJLRQV�DQG�WKH�1HZ�(FRQRP\��*XLGHOLQHV�IRU�,QQRYDWLYH�$FWLRQV�XQGHU�WKH�
(5')�LQ����������%UXVVHOV��������> �)RU�'HQPDUN�WKHUH�LV�QR�EUHDNGRZQ�LQWR�1876���RU���UHJLRQV��)RU�/X[HPERXUJ�WKHUH�LV�QR�1876�EUHDNGRZQ��? �7KH�3LORW�$FWLRQ�RI�([FHOOHQFH�RQ�,QQRYDWLYH�6WDUW�XSV��
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LQQRYDWLRQ�VFRUHERDUG @ ��+RZHYHU��FRQVWUDLQWV�LQ�GDWD�DYDLODELOLW\�PDGH�LW�LPSRVVLEOH�WR�FKRRVH�D�
GLIIHUHQW�UHJLRQDO�GLPHQVLRQ��
�
7KH�XVH�RI�1876�DOVR�LQWURGXFHV�VHYHUDO�RWKHU�SUREOHPV�IRU�DQDO\VLQJ�WKH�LQQRYDWLYH�FDSDELOLWLHV�RI�
UHJLRQV��)LUVW��WKHUH�DUH�ODUJH�GLVFUHSDQFLHV�LQ�WKH�VL]H��LQ�WHUPV�RI�SRSXODWLRQ�DQG�HFRQRPLF�RXWSXW��RI�
WKH�UHJLRQV��ERWK�ZLWKLQ�DQG�EHWZHHQ�FRXQWULHV��7KLV�FDQ�FUHDWH�DQRPDOLHV��VXFK�DV�D�VPDOO�UHJLRQ�
GRLQJ�FRPSDUDWLYHO\�ZHOO�RQ�DQ�LQGLFDWRU�EHFDXVH�D�VLQJOH�LQQRYDWLYH�ILUP�RU�SXEOLF�UHVHDUFK�LQVWLWXWH�
LV�EDVHG�WKHUH��7KLV�H[SODLQV�WKH�JRRG�SHUIRUPDQFH�RI�)OHYRODQG�LQ�SXEOLF�5	'��VHH�)LJXUH���EHORZ����
6HFRQG��D�IHZ�FRXQWULHV�VXFK�DV�%HOJLXP�DQG�,UHODQG�KDYH�YHU\�IHZ�UHJLRQV��7KLV�SODFHV�WKHVH�
FRXQWULHV�DW�D�VHULRXV�GLVDGYDQWDJH�LQ�DQDO\VHV�RI�OHDGLQJ�UHJLRQV��$�FRXQWU\�VXFK�DV�)UDQFH�ZLWK����
UHJLRQV�KDV�D�KLJKHU�SUREDELOLW\�RI�VKRZLQJ�XS�DV�D�OHDGLQJ�UHJLRQ�IRU�RQH�RU�PRUH�LQGLFDWRUV�WKDQ�D�
FRXQWU\�VXFK�DV�%HOJLXP�ZLWK�RQO\���UHJLRQV����
�

������������������������������������������������������A �2QH�PLJKW�DUJXH�WKDW�GLUHFWO\�SURPRWLQJ�WKHVH�µKLJKO\�LQQRYDWLYH�UHJLRQV�RU�DUHDV¶�OHDGV�WR�DQ�RYHUDOO�ODUJHU�
LQFUHDVH�LQ�LQQRYDWLRQ�WKURXJK�VSLOORYHUV�WR�QHLJKERXULQJ�OHVV�LQQRYDWLYH�UHJLRQV�WKDQ�E\�GLUHFWO\�SURPRWLQJ�
WKHVH�OHVV�LQQRYDWLYH�UHJLRQV��(PSLULFDO�HYLGHQFH�DERXW�WKH�VL]H�RI�WKHVH��SRVVLEOH��VSLOORYHUV�LV�LQFRPSOHWH�WR�
PDNH�DQ\�GHILQLWH�VWDWHPHQW��
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�
��������5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG�
�
����/HDGLQJ�UHJLRQV�ZLWKLQ�FRXQWULHV�
�
$V�QRWHG�HDUOLHU��D�6XPPDU\�,QQRYDWLRQ�,QGH[��6,,��FRXOG�QRW�EH�FDOFXODWHG�IRU�WKH�QDWLRQDO�(,6�
EHFDXVH�WKH�IRXU�&,6�LQGLFDWRUV�FRXOG�QRW�EH�XSGDWHG��+RZHYHU��WKH�&,6�WR�GDWH�LV�D�SRRU�VRXUFH�RI�
UHJLRQDO�LQGLFDWRUV�EHFDXVH�WKH�UHJLRQ�ZDV�QRW�LQFOXGHG�LQ�WKH�VDPSOLQJ�IUDPH��DOWKRXJK�WKLV�PD\�
FKDQJH�LQ�WKH�IXWXUH��7KHUHIRUH��D�UHJLRQDO�FRPSRVLWH�LQQRYDWLRQ�LQGH[�FDQ�EH�FDOFXODWHG�EDVHG�RQ�WKH�
VHYHQ�LQGLFDWRUV�IRU�ZKLFK�GDWD�DUH�DYDLODEOH��7ZR�WHQWDWLYH�VXPPDU\�LQGLFDWRUV�DUH�SURYLGHG��WKH�
516,,��ZKLFK�LGHQWLILHV�OHDGLQJ�UHJLRQV�ZLWKLQ�HDFK�FRXQWU\��DQG�WKH�556,,��ZKLFK�FRPSDUHV�HDFK�
UHJLRQ�DJDLQVW�WKH�(8�PHDQ B ��
�
7DEOH���LGHQWLILHV�WKH�OHDGLQJ�UHJLRQV�ZLWKLQ�HDFK�FRXQWU\��XVLQJ�WKH�516,,��6RPH�RI�WKH�OHDGLQJ�
UHJLRQV��LQFOXGLQJ�YHU\�RIWHQ�WKH�FDSLWDO�FLW\��SHUIRUP�IDU�DERYH�WKH�FRXQWU\�PHDQ��PRVW�QRWDEO\�LQ�
6SDLQ��)UDQFH�DQG�WKH�1HWKHUODQGV��,Q�PRVW�FRXQWULHV�RQO\�D�IHZ�UHJLRQV�DUH�DERYH�WKH�FRXQWU\�PHDQ��
VKRZLQJ�WKDW�LQQRYDWLYH�FDSDELOLWLHV�DUH�FRQFHQWUDWHG�LQ�D�IHZ�UHJLRQV��7KH�ORQJ�VWDQGLQJ�SUREOHP�RI�
³LVODQGV�RI�LQQRYDWLRQ´�LQ�(XURSH�LV�WKXV�VWLOO�YLVLEOH�LQ�WKHVH�GDWD�IRU�FRXQWULHV�ZLWK�D�ODUJH�QXPEHU�RI�
UHJLRQV��
�

7DEOH����/HDGLQJ�LQQRYDWLRQ�UHJLRQV�ZLWKLQ�FRXQWULHV�
&RXQWU\� 1R��RI�

UHJLRQV�
��UHJLRQV�!�
FRXQWU\�PHDQ� /HDGLQJ�UHJLRQV��516,,�� C�D �

$XVWULD� �� ���� :LHQ�������� .DHUQWHQ�������� ���
%HOJLXP� �� ���� 9ODDPV�*HZHVW�������� 5HJ��%UX[HOOHV�������� ���
*HUPDQ\� ��� ���� %HUOLQ�������� %D\HUQ�������� %DGHQ�:�UWWHPEHUJ�

�������
6SDLQ� ��� ���� &RPXQLGDG�GH�0DGULG�

������� &DWDOXxD�������� &RPXQLGDG�)RUDO�GH�
1DYDUUD��������

*UHHFH� ��� ���� $WWLNL�������� .ULWL�������� ���
)UDQFH� ��� ���� ,OH�GH�)UDQFH�������� 0LGL�3\UHQHHV�������� 5KRQH�$OSHV��������

)LQODQG� �� ���� 8XVLPDD��6XXUDOXH��
������� 3RKMRLV�6XRPL�������� ���

,WDO\� ��� ���� /RPEDUGLD�������� 3LHPRQWH�������� /D]LR��������

,UHODQG� �� ���� 6RXWKHUQ�	�(DVWHUQ�
������� ��� ���

1HWKHUODQGV� ��� ���� 1RRUG�%UDEDQW�������� 8WUHFKW�������� /LPEXUJ��������

3RUWXJDO� �� ���� /LVERD�(�9DOH�'R�7HMR�
������� &HQWUR��3��������� ���

6ZHGHQ� �� ���� 6WRFNKROP�������� 2HVWUD�0HOODQVYHULJH�
������� ���

8.� ��� ���� (DVWHUQ�������� 6RXWK�(DVW�������� 6RXWK�:HVW��������
EGFIH�JGK1L.MNLPOIQ JSR�TVU�Q R�WIQ XPTZY JGM\[]TZM�L.R�JGY�TZ^�TPQ U TZ_�U L�JGM�Q R�XPJSKa`�U LZY L�Fcb�d EeTZR�Wfb�d b�ghJGM�ifj�[�Y M�Q TPkIb�d Eeg JGM	l*LVU OIQ jIK"TmR�W HIn�LPWILZR�k	EPd oIkIb�d E
TmR�W�b�d b�ghJSM�p MNLPU TZR�WIkIb�d EeTZR�Wfb�d b g JGM	Y q�LsraLZY q�LZMhU TZR�W�[\k�TmR�W-ESd tIk	ESd ufTZR�Wfb�d o�d Eeg JGM]v�M\LPLSXPLPk�p Y TVU w�k�x	JGMhY j�OITVU�TmR�WaH�`�TPQ R�db�FGy�q�L�z�r1H�php�{ MNLPOIQ JGR�TVU�R�TZY Q JGR�TVU�[�j�K K1TZMhwaQ R�R�JG^�TZY Q JGRaQ R�WILV|�}	Q []XPTVU XZj�U TmY LSW�TP[�Y q�L*TZ^�LZMNTPOIL�JIg�Y q�LeQ R�WIQ XPTZY JGM	^�TVU j�LS[sQ R�WILV|�LSW*Y JY q�L�XPJGj�R�Y MhwfK1LSTZR�dPicR Q R�WILV|f^�TVU j�L*Tm_�JG^�Lc{ _�LVU JSn�}.ESd ~�~cQ R�WIQ XPTZY LP[�Y q�TmY�Y q�L.M�LPOIQ JGRaQ [0`�LZM�g�JGM K1Q R�O Tm_�JS^�L�{ _�LVU JGnf}	Y q�L�XPJGjIRIY M�w
K�LSTmR�dPz]r1H�p p�[][hq�JGj�U WcR�JSY�_�L*XPJSK�`�TZM�LSW�TPXZM�J�[\[]XPJGjIR�Y MNQ LP[Zd �

������������������������������������������������������� �7KHVH�FRPSRVLWH�LQGLFDWRUV�DUH�RI�DQ�H[SHULPHQWDO�QDWXUH��7KH�GHILQLWLRQV�DUH�JLYHQ�LQ�WKH�7HFKQLFDO�$QQH[��
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�
����5HJLRQDO�LQQRYDWLRQ�SHUIRUPDQFH�SHU�LQGLFDWRU�
�
5HJLRQDO�SHUIRUPDQFH�FDQ�YDU\�VLJQLILFDQWO\�ZLWKLQ�FRXQWULHV��,Q�WKLV�VHFWLRQ��IRU�HDFK�FRXQWU\�IRU�
ZKLFK�UHJLRQDO�GDWD�DUH�DYDLODEOH�IRU�DW�OHDVW�WKUHH�UHJLRQV��WKH�WRS�DQG�ERWWRP�LQQRYDWLYH�UHJLRQ�DQG�
WKH�VSUHDG�SHU�FRXQWU\�ZLOO�EH�GLVSOD\HG��1RWH�WKDW�EHLQJ�WKH�ERWWRP�LQQRYDWLYH�UHJLRQ�GRHV�QRW�
QHFHVVDULO\�LPSO\�D�QRUPDWLYH�MXGJHPHQW��
�
)LJXUH���VKRZV�WKH�UHJLRQDO�VSUHDG�IRU�SRSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ��7KH�OHDGLQJ�SRVLWLRQV�E\�
)LQODQG��6ZHGHQ�DQG�WKH�8.�DUH�UHIOHFWHG�E\�WKH�IDFW�WKDW�WKH�WKUHH�OHDGLQJ�(8�UHJLRQV�FDQ�DOVR�EH�
IRXQG�LQ�WKHVH�FRXQWULHV��9DHOL�6XRPL��6RXWK�:HVW�DQG�2HVWUD�0HOODQVYHULJH��'XH�WR�GLVFUHSDQFLHV�LQ�
HGXFDWLRQDO�V\VWHPV��GHILQLWLRQV�RI�WHUWLDU\�GHJUHHV�PLJKW�GLIIHU�DPRQJ�FRXQWULHV��7KLV�LV�UHIOHFWHG�E\�
WKH�IDFW�WKDW�IRU�$XVWULD��*UHHFH��,WDO\�DQG�3RUWXJDO�DOO�UHJLRQV�VFRUH�EHORZ�WKH�(8�PHDQ��ZKHUHDV�IRU�
%HOJLXP��)LQODQG��6ZHGHQ�DQG�WKH�8.�DOO�UHJLRQV�VFRUH�DERYH�WKH�(8�PHDQ��
�
)RU�SDUWLFLSDWLRQ�LQ�OLIH�ORQJ�OHDUQLQJ��6ZHGHQ�µVWDUV¶�DPRQJ�WKH�(8�WRS����ZLWK�ILYH�UHJLRQV�DQG�WKH�
8.�ZLWK�IRXU��)LJXUH�����'LIIHUHQFHV�LQ�DGXOW�HGXFDWLRQ�V\VWHPV�IDYRXU�WKHVH�WZR�FRXQWULHV��1RUWKHUQ�
,UHODQG�H�J��LV�WKH�RQO\�8.�UHJLRQ�WKDW�LV�QRW�LQ�WKH�(8�WRS�����7KH�UHODWLYHO\�KRPRJHQRXV�VLWXDWLRQ�
ZLWKLQ�FRXQWULHV��IRU�WKLV�LQGLFDWRU��VKRXOG�EH�QRWHG��UHIOHFWLQJ�WKH�LPSRUWDQFH�RI�WKH�QDWLRQDO�FRQWH[W�
IRU�OLIH�ORQJ�OHDUQLQJ�SUDFWLFHV��
�
(PSOR\PHQW�LQ�PHGLXP�KLJK�WHFK�PDQXIDFWXULQJ�LV�KLJKHVW�LQ�IRXU�*HUPDQ��WZR�)UHQFK�DQG�WZR�
,WDOLDQ�UHJLRQV��)LJXUH�����,Q�%DGHQ�:�UWWHPEHUJ��6WXWWJDUW�.DUOVUXKH�)UHLEXUJ��WKLV�HPSOR\PHQW�
H[FHHGV������PRUH�WKDQ�����SRLQWV�DERYH�WKH�� �Z� �(8�UHJLRQ��7KH�DXWRPRELOH�LQGXVWU\��0HUFHGHV��LV�
D�PDMRU�FRQWULEXWRU�WR�WKLV�VXFFHVV��7KLV�LQGXVWU\�E\�LWVHOI�H[SODLQV�WR�D�ODUJH�H[WHQW�WKH�UDQNLQJ�RI�WKH�
WRS�(8�UHJLRQV��H�J��3LHPRQWH��UDQN����)LDW���%D\HUQ��UDQN����%0:��DQG�&RPXQLGDG�)RUDO�'H�
1DYDUUD��UDQN����9RONVZDJHQ���'LVFUHSDQFLHV�ZLWKLQ�FRXQWULHV�DUH�JHQHUDOO\�ODUJH�ZLWKLQ�FRXQWULHV��
UHIOHFWLQJ�LPEDODQFHV�EHWZHHQ�KHDYLO\�LQGXVWULDOLVHG�UHJLRQV�DQG�UXUDO�RU�VHUYLFHV�RULHQWHG�DUHDV��
�
(PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV�LV�KLJKHVW�LQ�6WRFNKROP�DQG�8XVLPDD��)LJXUH�����,Q�ERWK�UHJLRQV�
ZH�VHH�D�VWURQJ�,&7�VHUYLFHV�VHFWRU��(ULFVVRQ�DQG�1RNLD���0RVW�RI�WKH�VWURQJHVW�UHJLRQV�DUH�FDSLWDO�
FLW\�UHJLRQV��)RU�PRVW�FRXQWULHV�WKLV�LQGLFDWRU�VKRZV�ODUJH�UHJLRQDO�GLVSDULWLHV��6WDWLVWLFDOO\��WKHUH�LV�QR�
UHODWLRQ�EHWZHHQ�HPSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV�DQG�WKDW�LQ�PHGLXP�KLJK�WHFK�PDQXIDFWXULQJ��
UHIOHFWLQJ�WKH�UHODWLYH�VSHFLDOLVDWLRQ�RI�UHJLRQV�ZLWKLQ�FRXQWULHV��
�
3XEOLF�5	'�H[SHQGLWXUHV�LV�D�JRRG�LQGLFDWRU�RI�WKH�SUHVHQFH�RI�YROXQWDU\�SROLFLHV�GLUHFWHG�WR�
VSHFLILF�UHJLRQV��+RZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�IXQGV�FDQ�EH�RI�UHJLRQDO�RU�QDWLRQDO�RULJLQ��WKXV�WKLV�
VKRXOG�QRW�EH�WDNHQ�DV�DQ�LQGLFDWRU�RI�WKH�LQWHQVLW\�RI�UHJLRQDO�5	'�SROLFLHV��3XEOLF�5	'�
H[SHQGLWXUHV�DUH�KLJKHVW�LQ�)OHYRODQG��0LGL�3\UHQHHV�DQG�%HUOLQ��)LJXUH�����%HVLGHV�)OHYRODQG��IRXU�
RWKHU�'XWFK�UHJLRQV�DSSHDU�LQ�WKH�(8�WRS����UDQNLQJ��UHIOHFWLQJ�WKH�RYHUDOO�VWURQJ�'XWFK�SHUIRUPDQFH��
$�UHJLRQ¶V�SXEOLF�5	'�LQWHQVLW\�ZLOO�GHSHQG�KHDYLO\�RQ�WKH�SUHVHQFH�RI�ERWK�XQLYHUVLWLHV�DQG�SXEOLF�
DQG�QRQ�SURILW�UHVHDUFK�LQVWLWXWHV��8QLYHUVLWLHV�H�J��DUH�PRVWO\�ORFDWHG�LQ�PRUH�GHQVHO\�SRSXODWHG�DQG�
XUEDQL]HG�UHJLRQV��,Q�PRUH�UXUDO�UHJLRQV�SXEOLF�5	'�H[SHQGLWXUHV�DUH�WKXV�H[SHFWHG�WR�EH�VPDOO��+HUH�
DJDLQ��QDWLRQDO�GLVSDULWLHV�DUH�ODUJH��
�
%XVLQHVV�5	'�H[SHQGLWXUHV�DUH�KLJKHVW�LQ�9DHVWYHULJH��6WRFNKROP�DQG�(DVWHUQ��)LJXUH�����%XVLQHVV�
5	'�H[SHQGLWXUHV�DUH�KLJKO\�FRQFHQWUDWHG�LQ�VHYHUDO�FRXQWULHV��(�J���IRXU�6ZHGLVK�UHJLRQV�DSSHDU�LQ�
WKH�(8�WRS����UDQNLQJ��ZLWK�LQWHQVLWLHV�EHWZHHQ�������DQG��������)RU�WKH�RWKHU�IRXU�6ZHGLVK�UHJLRQV�
LQWHQVLWLHV�DUH�RQO\�EHWZHHQ�������DQG��������7KH�RYHUDOO�ODJJLQJ�SRVLWLRQ�IRU�*UHHFH��,WDO\��3RUWXJDO�
DQG�6SDLQ�LV�DOVR�ZLWQHVVHG�DW�WKH�UHJLRQDO�OHYHO��2QO\�IRU�3LHPRQWH�WKH�5	'�LQWHQVLW\�LV�DERYH�WKH�
(8�PHDQ��,QWHUHVWLQJO\��DOO�FRXQWULHV��ZLWK�WKH�H[FHSWLRQ�RI�%HOJLXP��LQFOXGH�DW�OHDVW�RQH�UHJLRQ�ZLWK�
SHUIRUPDQFH�IDU�EHORZ�WKH�(8�DYHUDJH�IRU�WKLV�LQGLFDWRU��7KH�ODJJLQJ�VLWXDWLRQ�RI�)OHYRODQG�FRQWUDVWV�
ZLWK�WKH�OHDGLQJ�SRVLWLRQ�WKLV�UHJLRQ�KDV�IRU�SXEOLF�5	'�DV�VKRZQ�LQ�)LJXUH����
�
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8XVLPDD��6XXUDOXH���1RRUG�%UDEDQW�DQG�6WRFNKROP�DUH�WKH�WKUHH�OHDGLQJ�UHJLRQV�IRU�KLJK�WHFK�
SDWHQW�DSSOLFDWLRQV��)LJXUH�����)LQODQG�DQG�6ZHGHQ��WKH�(8�OHDGHUV�LQ�KLJK�WHFK�SDWHQW�DFWLYLW\��ERWK�
KDYH�WKUHH�UHJLRQV�LQ�WKH�(8�WRS����UDQNLQJ���)LQODQG��6ZHGHQ�DQG�WKH�1HWKHUODQGV�VKRZ�ODUJH�
UHJLRQDO�GLVSDULWLHV��)RU�)LQODQG�DQG�WKH�1HWKHUODQGV�WKLV�FDQ�EH�H[SODLQHG�E\�WKH�ORFDWLRQ�RI�WKH�
PXOWLQDWLRQDOV�1RNLD�LQ�WKH�+HOVLQNL�DUHD�DQG�3KLOLSV�LQ�WKH�(LQGKRYHQ�DUHD��
�
)LJXUH����3RSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ�
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Ó�jIM�JG`�LSTmRa[�j�KaK1TZMhw Q R�R�JS^�TZY Q JSRaQ R�WILZ|�{ z[ÓsÊaH�p p }Nd�y	q�L�z[Ó�ÊaH�php0Q []XPTVU Xmj�U TZY LSW�TP[0Y q�L*TZ^�LZM\TPO�L�JIg�Y q�L*Q R�WIQ XSTmY JGM0^�TVU j�LS[]Q R�WILZ|�LSWcY JY q�L#Ó�ÊÎK�LSTZR�d
b�FSp R Y JGY TVU�Y q�LZMNL*TZM�LaEZt�Ñ*MNLPOIQ JGR�[]ghJGM	n�q�Q XmqaT�z.zfH�p p�XPJSj�U W�_�L�XPTVU Xmj�U TZY LSW�d �
�
������������������������������������������������������� � �7KH�556,,�LV�GHVLJQHG�WR�SLQSRLQW�µORFDO�OHDGHUV¶��5HJLRQV�LQ�KLJKO\�SHUIRUPLQJ�FRXQWULHV�ZLOO�DOZD\V�ORRN�
PRUH�IDYRXUDEOH�ZKHQ�FRPSDUHG�GLUHFWO\�WR�UHJLRQV�IURP�OHVV�SHUIRUPLQJ�FRXQWULHV��/RFDWLQJ�UHJLRQV�ZKLFK�GR�
UHODWLYHO\�ZHOO�GHVSLWH�WKHLU�FRXQWU\¶V�LQQRYDWLRQ�ZHDNQHVVHV�VHHPV�ZRUWKZKLOH�DQG�LQWHUHVWLQJ��7KH�
H[SHULPHQWDO�QDWXUH�RI�WKH�556,,�PLJKW�FDOO�IRU�D�UHGHVLJQ�LQ�WKH������(,6����� �%DVHG�RQ�WKH�UDQNLQJ�RI�WKH������6XPPDU\�,QQRYDWLRQ�,QGH[����JURXSV�RI�FRXQWULHV�FDQ�EH�GLVWLQJXLVKHG��FI��
WKH�$QQH[�UHSRUW�RQ�0HPEHU�6WDWHV�DQG�$VVRFLDWH�&RXQWULHV���7KH�JURXS�RI�/HDGHUV�LQFOXGHV�'HQPDUN��
)LQODQG��WKH�1HWKHUODQGV��6ZHGHQ��DQG�WKH�8QLWHG�.LQJGRP��7KH�JURXS�RI�)ROORZHUV�LQFOXGHV�$XVWULD��%HOJLXP��
*HUPDQ\��)UDQFH�DQG�,UHODQG��7KH�JURXS�RI�6RXWKHUQ�FRXQWULHV�LQFOXGHV�6SDLQ��*UHHFH��,WDO\�DQG�3RUWXJDO��� � �$�UDQNLQJ�EDVHG�RQ�WKH�5(86,,�ZRXOG�SODFH�&RPXQLGDG�GH�0DGULG�RQ�UDQN�����2I�WKH�WRS����OHDGLQJ�UHJLRQV��
QLQH�ZRXOG�EH�IURP�OHDGLQJ�FRXQWULHV��
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�
7DEOH���JLYHV�WKH�ILYH�OHDGLQJ�UHJLRQV�SHU�LQGLFDWRU��2I�WKH�WRS���VORWV��)UDQFH�DQG�6ZHGHQ�DUH�
UHSUHVHQWHG�E\���UHJLRQV�HDFK��*HUPDQ\��)LQODQG�DQG�WKH�8.�E\���HDFK��,WDO\�E\����DQG�6SDLQ�DQG�WKH�
1HWKHUODQGV�E\���HDFK��,QQRYDWLRQ�OHDGHUV�SHU�LQGLFDWRU�DUH�PRUH�GLYHUVHO\�VSUHDG�ZLWKLQ�(XURSH�WKDQ�
RYHUDOO�OHDGLQJ�UHJLRQV�DUH��6SDLQ��QRW�GRLQJ�ZHOO�DV�D�FRXQWU\��VKRZV�XS�ZLWK���OHDGLQJ�UHJLRQV�IRU�
WKH�HPSOR\PHQW�LQGLFDWRUV��7KH�8.�VKRZV�WRS�UHJLRQDO�SHUIRUPDQFH�LQ�WKH�HGXFDWLRQ�LQGLFDWRUV��
)UDQFH�LQ�WKH�HPSOR\PHQW�LQGLFDWRUV�DQG�SXEOLF�5	'��)LQODQG�LQ�KLJK�WHFK�SDWHQWV��DQG�*HUPDQ\�DQG�
6ZHGHQ�LQ�DOPRVW�DOO�LQGLFDWRUV��
�

7DEOH����/HDGLQJ�(8�LQQRYDWLRQ�UHJLRQV�SHU�LQGLFDWRU
,QGLFDWRU� /HDGLQJ�UHJLRQV�
y�LZM Y Q TZMhw LSWGj�XPTZY Q JGR H�JSj�Y q�� LS[NY�{ ÊcÍc} � LS[hY M\T� LVU U TmR�[�^�LZM�Q OILc{ H�}�� TPLVU Q ��HIj�JGK�Q�{ Ñ�p ra} phU L5� WIL5� Ñ�MNTmR�XPL�{ Ñ�} l*LZM�U Q R1{ Ë�}
Ð]Q g L5� U JGR�OfU LSTZMhR�Q R�O H�JSj�Y q�� LS[NY�{ ÊcÍc} HIw�W�[�^�LZM�Q OILc{hH�} � TPLVU Q ��HIj�JGK�Q�{ Ñ�p ra} � LS[NY � Q W�U TZR�WI[{ ÊfÍc} r�JGM Y q�� LS[NY�{ p R�XGd

� LZMN[\LVw�[\Q WILV}�{ ÊcÍc}
� LPW�Q j�K�� q�Q OSq'� Y LSXmqLZK `�U�Q R K�TZRIj�g �.JGK jIR�Q W�TPW�Ñ	JSM\TVUWIL�r�TZ^�TZM MNT�{ Ó�} l*TSWILZR'�

����M Y Y LZK _�LZM�Oa{ Ëf} Ñ�M\TmR�Xmq�L5���.JGK Y L�{ Ñ�} x0Q LZK1JGRIY L�{ p } i�U [\TSXPL�{ Ñ�}
� Q OGq'� Y LPXZqaLZKa`�U�Q R[NLZM ^�Q XPLS[ �.JSK j�R�Q W�TPW�W�L

� TPWSMNQ W { Ós} HIY JIX<��q�JIU K"{hH�} Ê�j�[\Q K1TST*{hH�j�j�MNTVU j�LV}{ Ñ�p ra} phU L5� WIL5� Ñ�MNTmR�XPL�{ Ñ�} Ð]T<�GQ J { p }
x�j�_�U Q X�z��cË � Q W�Q � x�w�MNLZR�LPLS[�{ Ñ�} Ñ�U LZ^�J�U TmR�W�{ r Ðs} l*LZMhU Q R1{ Ë�} Ð]T<�GQ J�{ p } Ð]TZR�OGj�LPWIJ�X5�z�JSj�[m[\Q U U JGRÉ{ Ñ�}
l.j�[mQ R�LS[\[0z��fË � TPLP[�Y [�^�LZMNQ OILc{hH�} Ó�TP[hY LZM R1{ ÊfÍc} HIY JIX<��q�JIU K"{hH�} l*TSWILZR'�

����M Y Y LZKa_�LZMNO { Ë�} x0Q LZK�JGR�Y L�{ p }
� Q OGq'� Y LPXZqf`�TZY LZR�Y [ r�JIJSM\W
� l.MNTm_�TmR�Y{ r Ðs} Ê�j�[\Q K1TSTe{�HIjIj�M�TVU j�LV}{ Ñ�p ra} HIY JIX<��q�JIU K"{hH�} l*TVw�LZM R1{ Ë�} x0JGq��VJIQ [-�hHIj�JSK1Q{ Ñ�p r }
�
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����,QQRYDWLYH�DQG�HFRQRPLF�SHUIRUPDQFH�
�
$OPRVW����SHUFHQW�RI�WKH�YDULDWLRQ�LQ�SHU�FDSLWD�UHJLRQDO�LQFRPH�FDQ�EH�H[SODLQHG�E\�GLIIHUHQFHV�LQ�
LQQRYDWLYH�SHUIRUPDQFH��DV�VKRZQ�LQ�)LJXUH����7KLV�VXJJHVWV�D�SRVLWLYH�UHODWLRQ�EHWZHHQ�D�UHJLRQ¶V�
LQQRYDWLYH�SHUIRUPDQFH�DV�PHDVXUHG�E\�LWV�556,,�DQG�LWV�HFRQRPLF�SHUIRUPDQFH��7KH�KLJK�SHU�FDSLWD�
LQFRPH�OHYHOV�IRU�+DPEXUJ�DQG�RWKHU�UHJLRQV��KRZHYHU��GR�SRLQW�RXW�WKDW�RWKHU�IDFWRUV�DOVR�JHQHUDWH�
KLJK�LQFRPHV��&RQYHUVHO\��DV�GHPRQVWUDWHG�E\�1RRUG�%UDEDQW��D�VWURQJ�LQQRYDWLRQ�SHUIRUPDQFH�GRHV�
QRW�DXWRPDWLFDOO\�UHVXOW�LQ�KLJKHU�SHU�FDSLWD�LQFRPH��
�
)LJXUH����,QQRYDWLYH�DQG�HFRQRPLF�SHUIRUPDQFH�RQ�D�UHJLRQDO�OHYHO�
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)LJXUH���DOVR�VKRZV�WKH�VSUHDG�EHWZHHQ�UHJLRQV�ZLWKLQ�FRXQWULHV��)LQODQG��)UDQFH��WKH�1HWKHUODQGV�
DQG�6ZHGHQ�VKRZ�WKH�ODUJHVW�VSUHDG�EHWZHHQ�WKH�µEHVW¶�DQG�WKH�µZRUVW¶�SHUIRUPLQJ�UHJLRQV��)RU�
FRXQWULHV�LGHQWLILHG�DV�OHDGLQJ�LQQRYDWLRQ�FRXQWULHV��)LQODQG��WKH�1HWKHUODQGV��6ZHGHQ�DQG�WKH�8.���
PRUH�WKDQ�KDOI�RI�WKH�UHJLRQV�SHUIRUP�DERYH�WKH�(8�PHDQ��)RU�WKH�IROORZLQJ�FRXQWULHV�QDWLRQDO�
LQQRYDWLRQ�SHUIRUPDQFH�VHHPV�WR�EH�EHORZ�WKH�(8�PHDQ�GXH�WR�D�ODFN�RI�D�VXIILFLHQW�QXPEHU�RI�
LQQRYDWLYH�UHJLRQV�DQG�QRW�VR�PXFK�WR�WKH�OHYHO�RI�LQQRYDWLYH�SHUIRUPDQFH�LQ�WKHVH�FRXQWULHV¶�OHDGLQJ�
UHJLRQV��,OH�GH�)UDQFH��IRU�H[DPSOH��LV�DPRQJ�WKH�OHDGLQJ�UHJLRQV�ZLWKLQ�(XURSH��ZKLOH�)UDQFH�DV�D�
FRXQWU\�LV�QRW � è ��6XFK�D�VLWXDWLRQ�LV�W\SLFDO�RI�D�FHQWUDOLVHG�FRXQWU\��ZLWK�FRQFHQWUDWLRQ�RI�ZHDOWK�DQG�
LQQRYDWLYH�FDSDELOLWLHV�LQ�WKH�FRUH��)RU�WKH�JURXS�RI�6RXWKHUQ�FRXQWULHV��PRVW�UHJLRQV�DUH�EHORZ�WKH�
(8�PHDQ��EXW�,WDO\�DQG�6SDLQ�ERWK�KDYH�WKUHH�UHJLRQV�DERYH�WKH�(8�PHDQ��
�

������������������������������������������������������� é �%DVHG�RQ�)UDQFH¶V������6XPPDU\�,QQRYDWLRQ�,QGH[��VHH�DOVR�IRRWQRWH����LQ�WKLV�GRFXPHQW���
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���7RZDUGV�D�)XOO�5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG�
�
7KH�UHVXOWV�SUHVHQWHG�LQ�WKH�SUHYLRXV�VHFWLRQ�ZHUH�OLPLWHG�WR�DQ�DQDO\VLV�RI�WKRVH�UHJLRQDO�LQQRYDWLRQ�
LQGLFDWRUV��ZKLFK��ILUVWO\��DUH�HTXLYDOHQW�WR�WKH�LQGLFDWRUV�XVHG�LQ�WKH������(,6��DQG��VHFRQGO\��IRU�
ZKLFK�GDWD�ZHUH�DYDLODEOH�DW�(85267$7��,QQRYDWLRQ�DW�WKH�UHJLRQDO�OHYHO�KRZHYHU��LV�GLIIHUHQW�IURP�
WKDW�DW�WKH�QDWLRQDO�OHYHO��)LUVW��LQQRYDWLRQ�SROLFLHV�DUH�RIWHQ�GHYHORSHG�DQG�LPSOHPHQWHG�DW�WKH�
UHJLRQDO�OHYHO��6HFRQGO\��LQQRYDWLRQ�DFWLYLWLHV�DUH�VWURQJO\�ORFDOL]HG�LQWR�FOXVWHUV�RI�LQQRYDWLYH�ILUPV�
DQG�SXEOLF�UHVHDUFK�LQVWLWXWLRQV��$�)XOO�5HJLRQDO�,QQRYDWLRQ�6FRUHERDUG��)5,6��VKRXOG�WDNH�WKH�
VSHFLILF�FKDUDFWHU�RI�LQQRYDWLRQ�DW�WKH�UHJLRQDO�LQWR�DFFRXQW��$W�WKH�VDPH��FXUUHQW�GDWD�DYDLODELOLW\�ZLOO�
OLPLW�WKH�FKRLFH�RI�UHJLRQDO�LQQRYDWLRQ�LQGLFDWRUV��7KH������(,6�ZLOO�IHDWXUH�D�5,6��ZKLFK�ZLOO�EH�
FORVHU�WR�WKH�)5,6�WKDQ�WKH�VFRUHERDUG�LQ�WKLV�GRFXPHQW��$OWKRXJK�WKH�ZRUN�RQ�GHYHORSLQJ�D�)5,6�LV�
IDU�IRU�FRPSOHWH��D�ILUVW�OLVW�RI�SRVVLEOH�LQGLFDWRUV�ZLOO�EH�GLVFXVVHG�LQ�WKLV�VHFWLRQ � ê ��
�
$QQH[�7DEOH�5�$�OLVWV�WKH�FDWHJRULHV�XVHG�LQ�WKH�(,6��WKH�LQGLFDWRUV�WKDW�DUH�DOUHDG\�XVHG�LQ�WKH������
5,6�DQG�WKRVH�WKDW�FRXOG�EH�XVHG�IRU�WKH������)5,6��)RU�WKH�FDWHJRULHV�KXPDQ�UHVRXUFHV�DQG�
NQRZOHGJH�FUHDWLRQ�WKHUH�LV�D�JRRG�FRYHUDJH�RI�WKH�(,6�LQGLFDWRUV�DW�WKH�UHJLRQDO�OHYHO��$V�DQ�
DOWHUQDWLYH�IRU�(,6�LQGLFDWRU������QHZ�6	(�JUDGXDWHV���RQH�FRXOG�XVH�LQGLFDWRU������+XPDQ�UHVRXUFHV�
LQ�6	7��+567�DUH�GHILQHG�DV�SHRSOH�ZKR�IXOILO�RQH�RU�RWKHU�RI�WKH�IROORZLQJ�FRQGLWLRQV��
�

x� 6XFFHVVIXOO\�FRPSOHWHG�HGXFDWLRQ�DW�WKH�WHUWLDU\�OHYHO�LQ�DQ�6	7�ILHOG�RI�VWXG\��
x� 1RW�IRUPDOO\�TXDOLILHG�DV�DERYH�EXW�HPSOR\HG�LQ�DQ�6	7�RFFXSDWLRQ�ZKHUH�WKH�DERYH�

TXDOLILFDWLRQV�DUH�QRUPDOO\�UHTXLUHG��
�
,QGLFDWRU�����LV�EURDGHU�WKDQ������DV�LW�LQFOXGHV�6	(�JUDGXDWHV�DQG�QRQ�6	(�JUDGXDWHV�LQ�6	7�ILHOGV�
RI�VWXG\��DQG�LW�DOVR�SDUWLDOO\�RYHUODSV�ZLWK�LQGLFDWRU������1HYHUWKHOHVV��WKLV�LQGLFDWRU�FRXOG�
FRPSOHPHQW�WKH�SUHVHQW�LQGLFDWRUV�IRU�KXPDQ�UHVRXUFHV�DV�LW�PLJKW�EHWWHU�UHIOHFW�GLIIHUHQFHV�LQ�
HGXFDWLRQDO�V\VWHPV�DPRQJ�FRXQWULHV��7KH�LQGLFDWRUV�IRU�NQRZOHGJH�FUHDWLRQ�DUH�ZHOO�HQRXJK�FRYHUHG�
DQG�GR�QHHG�DQ�DGGLWLRQDO�LQGLFDWRU��
�
7KH�&RPPXQLW\�,QQRYDWLRQ�6XUYH\�GRHV�QRW�SURYLGH�UHOLDEOH�UHJLRQDO�GDWD�GXH�WR�LWV�VDPSOH�GHVLJQ��
:LWK�&,6���DOUHDG\�XQGHUZD\��UHJLRQDO�LQGLFDWRUV�EDVHG�RQ�WKLV�VXUYH\�ZLOO�QRW�EH�DYDLODEOH�IRU�WKH�
QHDU�IXWXUH��2QO\�LI�IXWXUH�&,6�VXUYH\V�ZLOO�LQFOXGH�WKH�UHJLRQDO�OHYHO�LQ�GHILQLQJ�WKH�VDPSOH�IUDPH��
UHOLDEOH�UHJLRQDO�VWDWLVWLFV�PLJKW�EHFRPH�DYDLODEOH��
�
,QWHUUHJLRQDO�NQRZOHGJH�VSLOORYHUV�DUH�JHQHUDOO\�DVVXPHG�WR�EHQHILW�IURP�WKH�SUHVHQFH�RI�D�ODUJH�DQG�
GLYHUVH�UDQJH�RI�LQQRYDWLRQ�DFWRUV��L�H��SULYDWH�FRPSDQLHV��SXEOLF�UHVHDUFK�LQVWLWXWHV�DQG�XQLYHUVLWLHV��
7KH�5	'�LQGLFDWRUV�����DQG�����PD\�EH�DVVXPHG�WR�FDSWXUH�WKHVH�SRWHQWLDO�VSLOORYHU�HIIHFWV��$W�WKH�
LQGXVWU\�OHYHO��WZR�HIIHFWV�EHQHILW�NQRZOHGJH�VSLOORYHUV��
�

x� /RFDWLRQ�RU�VSHFLDOL]DWLRQ�HIIHFW�GXH�WR�WKH�ORFDWLRQ�RI�PXOWLSOH�FRPSDQLHV�ZLWKLQ�WKH�VDPH�
EUDQFK�LQ�WKH�VDPH�UHJLRQ��

x� 8UEDQLVDWLRQ�RU�GLYHUVLILFDWLRQ�HIIHFW�GXH�WR�WKH�ORFDWLRQ�RI�PXOWLSOH�FRPSDQLHV�IURP�GLIIHUHQW�
EUDQFKHV�LQ�WKH�VDPH�UHJLRQ��

�
7KH�ILUVW�HIIHFW�DVVXPHV�WKDW�ERWK�H[LVWLQJ�NQRZOHGJH�IORZV�PRUH�HDVLO\�EHWZHHQ�FRPSDQLHV�DFWLYH�LQ�
WKH�VDPH�EUDQFK��DQG�WKDW�FRPSHWLWLRQ�EHWZHHQ�WKHVH�FRPSDQLHV�PLJKW�DOVR�OHDG�WR�WKH�FUHDWLRQ�RI�
PRUH�NQRZOHGJH��7KH�VHFRQG�HIIHFW�DVVXPHV�WKDW�WKH�H[FKDQJH�RI�H[LVWLQJ�LGHDV�EHWZHHQ�GLIIHUHQW�
EUDQFKHV�ZLOO�LQWURGXFH�QHZ�FRQFHSWV�DQG�LGHDV�ZLWKLQ�HDFK�EUDQFK��DQG�PLJKW�WKXV�LQFUHDVH�WKH�
FUHDWLRQ�RI�QHZ�NQRZOHGJH��
������������������������������������������������������� ë �7KH�IROORZLQJ�KDV�EHHQ�LQVSLUHG�E\�WKH�IROORZLQJ�UHSRUW��)UDXQKRIHU�,QVLWXW�I�U�6\VWHPWHFKQLN�XQG�
,QQRYDWLRQVIRUVFKXQJ��5HJLRQDOH�9HUWHLOXQJ�YRQ�,QQRYDWLRQV��XQG�7HFKQRORJLHSRWHQWLDOHQ�LQ�'HXWVFKODQG�XQG�
(XURSD��2FWREHU�������
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�
5HJLRQDO�GDWD�IURP�(85267$7¶V�6WUXFWXUDO�%XVLQHVV�6WDWLVWLFV��6%6��ZLOO�EH�XVHG�WR�FRQVWUXFW�D�
VSHFLDOL]DWLRQ�LQGH[��
�

x� 6SHFLDOL]DWLRQ�LQGH[��WKH�QXPEHU�RI�FRPSDQLHV�LQ�PHGLXP�KLJK�WHFK�PDQXIDFWXULQJ ��ì �DQG�
KLJK�WHFK�VHUYLFHV � í �DV�D�SHUFHQWDJH�RI�WKH�WRWDO�QXPEHU�RI�FRPSDQLHV��

�
7KH�SRVVLELOLW\�RI�GHYHORSLQJ�D�GLYHUVLILFDWLRQ�LQGH[�ZLOO�EH�H[SORUHG � î ��+LJKHU�YDOXHV�IRU�ERWK�
LQGLFDWRUV�DUH�DVVXPHG�WR�LPSO\�D�EHWWHU�GLIIXVLRQ�RI�NQRZOHGJH��
�
)RU�LQQRYDWLRQ�ILQDQFH��RXWSXW�DQG�PDUNHWV��(,6�LQGLFDWRUV������KLJK�WHFKQRORJ\�YHQWXUH�FDSLWDO�
LQYHVWPHQWV��������FDSLWDO�UDLVHG�RQ�SDUDOOHO�PDUNHWV�SOXV�E\�QHZ�ILUPV�RQ�PDLQ�PDUNHWV��DQG������,&7�
H[SHQGLWXUHV��DUH�HLWKHU�GLUHFWO\�RU�LQGLUHFWO\�EDVHG�RQ�SULYDWH�GDWD�VRXUFHV�DQG�(,6�LQGLFDWRU�����LV�
EDVHG�RQ�&,6��OHDYLQJ�RQO\�WZR�(,6�LQGLFDWRUV�IRU�ZKLFK�UHJLRQDO�GDWD�PLJKW�EH�GHYHORSHG��(,6�
LQGLFDWRU������KRPH�LQWHUQHW�DFFHVV��LV�EDVHG�RQ�WKH�(XUREDURPHWHU��D�VXUYH\�LQ�ZKLFK�KRXVHKROGV�DUH�
DVNHG�E\�SKRQH�LI�WKH\�KDYH�DFFHVV�WR�WKH�LQWHUQHW��+RXVHKROG�DGGUHVV�GHWDLOV�VKRXOG�DOORZ�D�
EUHDNGRZQ�RI�WKH�QDWLRQDO�GDWD�LQWR�UHJLRQDO�GDWD��LI�IXWXUH�VDPSOH�GHVLJQV�WDNHV�WKH�UHJLRQDO�OHYHO�LQWR�
DFFRXQW��)XUWKHUPRUH��DV�WKH�QXPEHU�RI�KRXVHKROGV�LQWHUYLHZHG�IRU�PRVW�FRXQWULHV�LV�DURXQG����� ��ï ��
WKH�QXPEHU�RI�KRXVHKROGV�LQWHUYLHZHG�SHU�UHJLRQ�ZRXOG�UDQJH�EHWZHHQ�����IRU�WKH�ODUJHU�FRXQWULHV�
DQG�����IRU�WKH�VPDOOHU�FRXQWULHV��7KHVH�QXPEHUV�DUH�WRR�VPDOO�WR�SURYLGH�UHOLDEOH�UHJLRQDO�HVWLPDWHV��
/DUJHU�VXUYH\�VDPSOHV�ZRXOG�EH�QHHGHG�WR�SURYLGH�UHOLDEOH�UHJLRQDO�VWDWLVWLFV��
�
7KH�OHYHO�RI�GHWDLO�LQ�6%6�GRHV�QRW�DOORZ�FDOFXODWLQJ�WKH�VKDUH�RI�PDQXIDFWXULQJ�YDOXH�DGGHG�LQ�KLJK�
WHFK�VHFWRUV � ð ��(,6�LQGLFDWRU�������+RZHYHU��WKH�1$&(�VHFWRUV�IRU�PHGLXP�KLJK�DQG�KLJK�WHFK�
PDQXIDFWXULQJ�DUH�FRYHUHG��EXW�YDOXH�DGGHG�GDWD�DUH�QRW�DYDLODEOH��$YDLODEOH�GDWD�GR�LQFOXGH�JURVV�
LQYHVWPHQW�LQ�WDQJLEOH�JRRGV�DQG�ZDJHV�DQG�VDODULHV��EXW�WKHVH�DUH�RQO\�LPSHUIHFW�SUR[LHV�IRU�YDOXH�
DGGHG��
�
7KH�OLVW�RI�SRVVLEOH�)5,6�LQGLFDWRUV�DV�JLYHQ�LQ�7DEOH�5�$�LV�IDU�IURP�FRPSOHWH��)XUWKHU�VWXG\�DQG�
GLVFXVVLRQ�ZLWK�(85267$7�DUH�QHHGHG�WR�VXSSO\�DGGLWLRQDO�LQGLFDWRUV��
�

x� 7KRVH�DOUHDG\�DYDLODEOH�IRU�WKH�VKRUW�UXQ��
x� 7KRVH�IRU�ZKLFK�H[LVWLQJ�VXUYH\V�RU�VDPSOLQJ�WHFKQLTXHV�FDQ�EH�HDVLO\�DGMXVWHG�IRU�WKH�

PHGLXP�UXQ��
x� 7KRVH�IRU�ZKLFK�QHZ�VXUYH\V�KDYH�WR�EH�FRQVWUXFWHG��

�
3UHOLPLQDU\�DQG�ILQDO�UHVXOWV�IURP�RWKHU�(XURSHDQ�&RPPLVVLRQ�SURMHFWV �<� �PLJKW�SURYLGH�XVHIXO�
LQIRUPDWLRQ�DQG�GDWD�LQ�WKH�QHDU�IXWXUH��
�
)LQDOO\��WKH������)5,6�ZLOO�EH�H[WHQGHG�WR�LQFOXGH�WUHQG�DQDO\VHV�RQ�WKH�UHJLRQDO�OHYHO�IRU�WKRVH�
LQGLFDWRUV�IRU�ZKLFK�WLPH�VHULHV�DUH�DYDLODEOH�

������������������������������������������������������� ñ �7KHVH�LQFOXGH�FKHPLFDOV�1$&(�������PDFKLQHU\��1$&(������RIILFH�HTXLSPHQW��1$&(������HOHFWULFDO�
HTXLSPHQW��1$&(������WHOHFRP�HTXLSPHQW��1$&(������SUHFLVLRQ�LQVWUXPHQWV��1$&(������DXWRPRELOHV��1$&(�
�����DQG�DHURVSDFH�DQG�RWKHU�WUDQVSRUW��1$&(������� ò �7KHVH�LQFOXGH�SRVW�DQG�WHOHFRPPXQLFDWLRQV��1$&(������LQIRUPDWLRQ�WHFKQRORJ\�LQFOXGLQJ�VRIWZDUH�
GHYHORSPHQW��1$&(������DQG�5	'�VHUYLFHV��1$&(������� ó �$Q�H[DPSOH�RI�D�GLYHUVLILFDWLRQ�LQGH[�LV��WKH�QXPEHU�RI�PHGLXP�KLJK�WHFK�PDQXIDFWXULQJ�DQG�KLJK�WHFK�
VHUYLFHV�EUDQFKHV�LQ�ZKLFK�DW�OHDVW�Q�FRPSDQLHV�DUH�DFWLYH�DV�D�SHUFHQWDJH�RI�WKH�WRWDO�QXPEHU�RI�EUDQFKHV�LQ�
ZKLFK�DW�OHDVW�Q�FRPSDQLHV�DUH�DFWLYH��7KH�QXPEHU�RI�FRPSDQLHV�Q�PLJKW�GLIIHU�SHU�FRXQWU\��� ô �)RU�*HUPDQ\�WKH�QXPEHU�RI�KRXVHKROGV�LQWHUYLHZHG�LV�DERXW�������� õ �7KHVH�LQFOXGH�SKDUPDFHXWLFDOV��1$&(��������RIILFH�HTXLSPHQW��1$&(������WHOHFRPPXQLFDWLRQV�DQG�UHODWHG�
HTXLSPHQW��1$&(������DQG�DHURVSDFH��1$&(����������� �2QH�H[DPSOH�LV�'*�5HVHDUFK¶V�SUHSDUDWLRQ��LQ�FRRSHUDWLRQ�ZLWK�(85267$7��RI�D�UHJLRQDO�UHVHDUFK�
VFRUHERDUG��$QRWKHU�LV�(6321��WKH�(XURSHDQ�6SDWLDO�3ODQQLQJ�2EVHUYDWLRQ�1HWZRUN��ZZZ�HVSRQ�OX���
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� � ��
� �

$QQH[�7DEOH�5�$��5HJLRQDO�LQGLFDWRUV��'HILQLWLRQV�DQG�6RXUFHV�
1R� 6KRUW�GHILQLWLRQ�RI�LQGLFDWRU� ,QFOXGHG�

LQ� � �
6RXUFH�

��� +XPDQ�UHVRXUFHV� � �
���� 3RSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ����RI����±����\HDUV�DJH�

FODVV��� 5,6� (85267$7��/DERXU�
)RUFH�6XUYH\�

���� 3DUWLFLSDWLRQ�LQ�OLIH�ORQJ�OHDUQLQJ����RI����±����\HDUV�DJH�
FODVV�� 5,6� (85267$7��/DERXU�

)RUFH�6XUYH\�
���� (PSOR\PHQW�LQ�PHGLXP�KLJK�DQG�KLJK�WHFKPDQXIDFWXULQJ����

RI�WRWDO�ZRUNIRUFH�� 5,6� (85267$7��/DERXU�
)RUFH�6XUYH\�

���� (PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV����RI�WRWDO�ZRUNIRUFH�� 5,6� (85267$7��/DERXU�
)RUFH�6XUYH\�

���� +XPDQ�UHVRXUFHV�LQ�VFLHQFH�	�WHFKQRORJ\��+567�����RI����±�
���\HDUV�DJH�FODVV�� )5,6� (85267$7�

��� .QRZOHGJH�FUHDWLRQ� � �
���� 3XEOLF�5	'�H[SHQGLWXUHV��*(5'�±�%(5'�����RI�*'3�� 5,6� (85267$7��5	'�

VWDWLVWLFV�
���� %XVLQHVV�H[SHQGLWXUHV�RQ�5	'��%(5'�����RI�*'3�� 5,6� (85267$7��5	'�

VWDWLVWLFV�
������ (32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV��SHU�PLOOLRQ�SRSXODWLRQ�� 5,6� (85267$7�
��� 7UDQVPLVVLRQ�DQG�GLIIXVLRQ�RI�NQRZOHGJH� � �

����
6SHFLDOL]DWLRQ�LQGH[��QXPEHU�RI�FRPSDQLHV�LQ�PHGLXP�KLJK�
DQG�KLJK�WHFK�PDQXIDFWXULQJ�DQG�KLJK�WHFK�VHUYLFHV�����RI�
WRWDO�QXPEHU�RI�FRPSDQLHV��

)5,6� (85267$7��6WUXFWXUDO�
%XVLQHVV�6WDWLVWLFV�

����
'LYHUVLILFDWLRQ�LQGH[��QXPEHU�RI�PHGLXP�KLJK�DQG�KLJK�WHFK�
PDQXIDFWXULQJ�DQG�KLJK�WHFK�VHUYLFHV�VHFWRUV����RI�WRWDO�
QXPEHU�RI�VHFWRUV��

)5,6� (85267$7��6WUXFWXUDO�
%XVLQHVV�6WDWLVWLFV�

��� ,QQRYDWLRQ�ILQDQFH��RXWSXW�DQG�PDUNHWV� � �
���� +RPH�LQWHUQHW�DFFHVV����RI�DOO�KRXVHKROGV�� )5,6� �EGFVz*p�HÀöaz�LPOIQ JSR�TVU�p R�R�JS^�TZY Q JSRÉH�XPJSMNLZ_�JITZMNWN÷SÑ�z*p�HÀö1Ñ�j�U U�z�LPO�Q JGR�TVU�p R�R�JG^�TZY Q JGRÉH�XPJGM�LZ_�J�TZMNW�d
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ify ')(+*-,/.102' Emt�d uIb T ÑId EDÑ T Ô�d Ò�Ò _ b�d Ñ�~ _ ~�d ÔIu W ESd b�Ñ W Ð�d Ñ X b�b�u�Ñ�t g � �
ify*EIE l.j�MNO�LZR�U TmR�W EZ~�d EDÔ T u�d Ô�E T t�d o�E _ b�d ~I~ _ � � ~�d ~ X Emt0EV~�u g ~�d u�Ò uGb
ify*EZb raQ LSWILZM�JILS[�Y LZM MNLPQ Xmq EZo�d ~�~ T Ò�d Ô�E T u�d ÑGt _ o�d ~�b _ � � Ô�d u X E)Ò�Ò�Ð�o g ~�d Ñ"Ð ÑG~ify*EVo � Q LZR E)Ð�d u�Ô T Ð�d o�b T Ô�d Ñ�~ _ t�d Ñ"Ð _ � � b�~�d ~ X o�o�Ð�b�t g ESd t�u Emb�Ô
ify�b	E Í�TPLZMhRIY LZR Emb�d Ñ�Ð T Ò�d u�E T ÑId Ô�b _ b�d bIb _ � � b�Ô�d Ô X E0ÑIo�Ð�Ð g ESd b�Ð E�E�E
ify�bIb H�Y LPQ LZMhK1TZM � Emb�d b�Ð T Ô�d ~�b T Ò�d ~Iu _ ESd Ð�Ð _ � � u�d ~ X E0Ñ�b�o�Ò g ~�d Ò�Ò Ô"Ð
ifyso�E � _�LZM�JILS[�Y LZMhM�LPQ XZq EZo�d b�Ò T ÑId Ð�Ñ T ÑId t�Ò _ b�d EZb _ � � o�d Ô X b�EP~�Ð�Ò g ~�d Ñ�Ñ ÑG~ifyso�b H�TVU �P_�j�MNO EZu�d Ð�~ T ÑId ~�Ð T u�d ~Io _ b�d ~�Ò _ � � Ð�d Ò X bIu�~�t0E g ~�d Ñ"Ð Ò"Ð
ifysoIo ysQ MNJ�U EZo�d t�Ð T ÑId Ô�Ò T t�d Ð�t _ b�d ~�b _ � � o�d ~ X b�b�t�ÔIb g ~�d ÒIu Ô�Ñifyso�t � JGM�TZM�U _�LZMNO Emt�d Ò�Ô T E�ESd Ô	E T ÑId b�Ñ _ ESd t�Ð _ � � u�d Ñ X b�b�Ô�t�Ô g ~�d Ð�Ñ Ñ"Ñ
l#Ó 3545687902(): b�Ò�d Ñ�b T Ò�d b�Ò T Ô�d ÐI~ _ o�d ÔI~ _ ~�d uIu W ESd oIu W E0Ò�d Ò X b�EDÐIo�Ô W � �l#ÓcE l.Mhj�|�LVU U LS[&� l.M j�[\[mLVU [ oGt�d ~�Ñ T ÑId EVu T o�d Ò�b _ o�d Ñ"Ò _ � ESd o�t W b�Ð�d o X o�oIb�ÐIb W ESd ~�Ð E�E�E
l#Ó]b � U TSTZK�[.veLZn LS[�Y b�Ñ�d EP~ T ÑId E0Ð T ÑId o�b _ o�d Ò�Ð _ � ESd tIt W b	ESd Ñ X b�b�Ô�Ð�Ñ W ESd EIE E�EVbl#Ó�o z8;SOIQ JGR�� TVU U JGR�R�L bIu�d t�Ò T u�d o�E T t�d Ñ�u _ o�d EZt _ � ESd EVu W Ô�d Ð X E)Ò�o�b�Ð W ~�d Ò�t Ò"Ô
Ë Ó 7)4<.1:='9>1? bIo�d Ñ�t _ u�d b�u T EIEPd E�Ñ _ o�d ~Io _ ~�d ÒIu L ESd u�t L oI~�d t X bIoItIb0E W � �
Ë ÓfE l*TSWILZR'� ����M Y Y LZK _�LZM�O bIu�d ~�Ô _ u�d ÑGt T EDÑId o�~ _ o�d t�Ð _ ~�d Ñ"Ô L b�d ÐI~ L t	ESd Ñ X b�Ô�Ô�Ò	E W ESd o�t Emt�ÔË Ó�b l*TVw�LZMhR bIo�d EVb _ t�d Ò�Ô T EVo�d uIt _ o�d t�Ò _ ~�d Ô�t L b�d ~�Ñ L Ñ�Ñ�d Ñ X b�Ô�Ò�t�o W ESd o�t EZu	EË Ó.o l*LZM�U Q R o�o�d Ô	E _ ÑId Ô�E T Ô�d bIt _ t�d b�Ð _ ESd Ñ�o L ESd u�Ñ L b�Ò�d Ò X b�b0EZt�b W ESd oIu Emt�~Ë Ó�t l.MNTZR�W�LZR�_Ij�M�O oGb�d o�Ð _ u�d EVu T t�d u�Ñ _ b�d o�b _ ~�d Ñ"Ð L ~�d ÔI~ L Ð�d o X EZuIt	EVb W ~�d Ò�Ò Ò"ÐË Ó.u l.MNLZK�LZR E)Ð�d u�o _ Ô�d o�Ò T Ð�d ~�b _ o�d ~Io _ ESd ~Iu L ESd ~�b L Ò�d u X o�EVb�o�Ò W ~�d Ñ�Ñ Ð�EË Ó[Ô � TZK _Ij�MNO bIu�d o�Ð _ Ò�d t�Ô T u�d Ñ�~ _ o�d Ô�t _ ~�d Ò�Ò L ESd EDÑ L b�Ñ�d b X tI~Ib�Ô�Ò W ~�d Ð�Ð EZ~�oË Ó[Ò � LS[\[mLZR b�t�d ÒIt _ u�d t�u T EZb�d ~�Ô _ t�d t�o _ ~�d t�Ô L ESd Ò�Ô L bIb�d Ò X b�ÑIu�Ð�o W ESd ~�b EZ~�Ñ
Ë Ó'Ñ � LPX<��U LZR�_�j�MNO��

� JGM `�JGK KÉLZM R
b�Ò�d ÑIu _ t�d o�Ñ T o�d Ñ�~ _ b�d ÒIo _ ~�d ÑGb L ~�d EVu L b�d Ñ X EZu�oIo	E W ~�d ÔIu Ô�u

Ë Ó[Ð raQ LSWILZM�[mTPXmq�[\LmR E)Ð�d Ð�u _ t�d E0Ð T EV~�d Ò�Ò _ b�d oIu _ ~�d Ô�Ñ L ESd ~�Ô L E0Ô�d Ð X b�EDÔ�ÔIt W ~�d Ò�Ð ÑStË Ósi r�JGM�WGMhq�LPQ R'� � LS[�Y g�TVU LZR E)Ð�d oIt _ u�d ~�Ð T EV~�d EDÐ _ b�d Ò�Ô _ ~�d ÔIo L ESd ~�Ô L E0Ð�d ~ X bIo�Ñ�Ñ�Ò W ~�d ÑGb ÑIÒË Ósl z.q�LPQ R�U TZR�W
� x0ghTVU � bI~�d Ñ�Ñ _ t�d ÐI~ T EZb�d Ô�u _ b�d uIu _ ~�d t�u L ESd Ô�Ô L EIESd t X b�EVbIb�Ñ W ~�d Ñ�o Ñ"Ñ
Ë Ó¢� H�TPTZMhU TZR�W E)Ò�d ÑIu _ u�d Ò�E T ÑId Ò�Ô _ b�d o�t _ ~�d ÔIo L ~�d oIo L Ô�d u X b�EPuIo�o W ~�d Ô�Ô Ô�ÑË ÓsË H�TPXZq�[\LZR o�ESd Ô�Ð _ u�d tIt T Ò�d Ñ"Ð _ b�d ~�E _ ESd EZb L ESd ~�Ò L EIESd t X EZuIt�Ò	E W ~�d ÐI~ ÐGtË ÓHÓ H�TPXZq�[\LZRN� icR�q�TVU Y b�Ò�d EVb _ o�d u�b T Ô�d ÔIo _ b�d b�u _ ~�d Ò�Ò L ~�d u�E L o�d ~ X Emt�Ò�Ò�Ñ W ~�d Ô�Ô Ô�ÑË ÓsÑ H�XZq�U LS[�n�Q O
� � JIU [�Y LPQ R b�ESd t�Ò _ t�d Ñ"Ò T ÑId E0Ò _ b�d Ð�Ò _ ~�d Ô�t L ~�d tIt L EV~�d Ñ X b�b0E0Ô�Ò W ~�d Ò�b Ò�uË Ó.v y	qIj�LZM�Q R�OILZR o�~�d t�Ð _ u�d b�u T ÑId ~�Ô _ ESd uI~ _ ~�d Ñ�E L ~�d Ñ"Ð L u�d o X EZu	EVu�Ð W ~�d Ò�Ô Ò"Ð
v]z 79.14548@<4 E)Ò�d ~�Ñ T EPd oIu T b�d bIb _ ESd Ô�b _ ~�d o�Ñ L ~�d EVo L ~�d Ô X EZ~�o�EDÐ W � �
v]z�E�E icR�TZY JGU Q ��Q � T<��LPWIJSR�Q TPky	qIM\T-��Q Emb�d u�Ñ T ~�d Ñ"Ò T EPd b�~ _ � ~�d oIu L ~�d ~�Ô L ~�d ~ X Ñ"Ô�uIu W ~�d Ô�Ô t�Ò
v]z�EVb ÍfLZR�Y M�Q ��Q � T-��LSWIJSR�Q T E)Ò�d Ð�~ T EPd u�Ò T b�d EZt _ ESd o�Ñ _ ~�d t�o L ~�d ~�Ð L ~�d ~ X EZ~�u�Ò�Ô W ~�d Ñ�o u"Ðv]z�EPo Ëfw�Y Q ��Q � T<��LSWIJGR�Q T EZo�d EVb T ~�d Ñ"Ð T � � ~�d oIu L ~�d ~�Ò L ~�d ~ X ÐIo�ÒIo W ~�d Ò�b uGb
v]z�EVt y	q�LS[m[\TVU Q T EZu�d t�t T ~�d u�Ò T EPd oIu _ ~�d Ð�t _ ~�d ~�Ð L ~�d ~Iu L ~�d ~ X Ñ"Ð�Ô�Ð W ~�d u�b o�Ñv]z�b0E p `�LPQ MNJ�[ Emt�d t�o T ~�d Ô�E T � � ~�d Ô�b L ~�d ~�Ò L ~�d ~ X ÔIuIt�Ô W ~�d Ñ"Ð ÔGb
v]z�b�b phJGR�Q Tsr�Q [mQ T E�ESd b�b T ~�d o�t T � � ~�d EDÑ L ~�d ~�b L ~�d ~ X Ñ"ÒIt�o W ~�d o�Ñ o�~v]z�b�o Ëfw�Y Q ��Q�Ó]U U TSWIT E�ESd t�Ô T EPd ~�Ð T EPd E0Ð _ ESd bIt _ ~�d u�b L ~�d ~�Ò L ESd t X ÑGb�b�Ñ W ~�d Ñ�E u�uv]z�b�t H�Y LZM�LPT#Ó]U U TPWIT Ð�d Ô�Ò T ~�d o�Ð T b�d tIt _ � ~�d ~�b L ~�d EV~ L ~�d ~ X EZo	EZt�Ñ W ~�d uIu o"Ò
v]z�b�u x0LVU JS`�JGR�R�Q [\J�[ Emb�d Ô�Ô T ~�d oIu T EPd oIu _ ESd b�Ò _ ~�d EV~ L ~�d ~�Ð L ~�d ~ X ÑGb�oI~ W ~�d u�Ô tI~
v]zco icY Y Q ��Q b�ESd t�Ô T EPd Ð�Ô T o�d u�Ô _ b�d t�o _ ~�d t�u L ~�d b�o L ESd t X E�EPu�b�Ò W ESd o�Ð Ð�o
v]z�t0E � JGM�LPQ J�i�Q O�TPQ J EZ~�d t�Ò T ~�d b�Ñ T � � ~�d o�Ô L ~�d ~�b L ~�d ~ X Ð�t�Ò�Ñ W ~�d t�Ñ o"Òv]z�t�b r�JGY Q Jci Q OITPQ J Ð�d ÒIu T ~�d E0Ô T � � ~�d ~Iu L ~�d ~�E L ~�d ~ X Emb�~�t�t W ~�d bIb E0Ñv]z�t�o Í�MNQ Y Q EZo�d oIt T EPd E0Ð T � ESd o�Ñ _ ~�d Ñ"Ò L ~�d ~Iu L ~�d ~ X EZ~It�u�~ W ESd ~�t Ò"Ò
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Ó.H *-AB')02> b�b�d Ô�Ô T t�d Ô�Ò T u�d o�Ò _ b�d b�o _ ~�d t�o X ~�d t�Ò X b�d u X EZo�oI~�Ñ W � �
Ó.H0E�E v*TPU Q XPQ T E)Ð�d uIt T u�d EIE T t�d b�Ô _ ESd b�~ _ ~�d o�Ô X ~�d E0Ò X ESd u X EZ~�u�b�Ô W ~�d Ò�Ñ ÔGb
Ó.H0EVb x�M�Q R�XPQ `�TPWIJcË�L�i [�Y j�MhQ TP[ E)Ð�d Ð�Ñ T o�d uI~ T o�d Ð�Ô _ ESd Ò�t _ ~�d o�E X ~�d b�o X ~�d Ð X E�E�ÑGt�Ô W ~�d Ô�Ð u"Ò
Ó.H0EPo �.TmR�Y Tm_�M�Q T bIo�d u�u T b�d b�u T Ò�d u�Ñ _ ESd u�E _ ~�d o�Ñ X ~�d t�u X ~�d ~ X Emb�t�Ð�Ð W ~�d Ð�E Ò"Ô
Ó.H�b0E x0TPQ [ � TP[ZXPJ o�ESd Ò�Ô T t�d ÐI~ T Ð�d Ô�b _ b�d ~Iu _ ~�d b�u X ~�d Ð�Ð X ~�d u X E)ÔIb	E�E W ESd EZb ÐGb
Ó.H�b�b �.JGK jIR�Q W�TPW�Ñ	JSM\TVU�Ë�Lr�TZ^�TZM MNT o�~�d Ô�o T u�d Ð�E T EZb�d ÒIt _ � ~�d o�b X ~�d u�E X ESd Ð X E)ÒIt�u�o W ESd oI~ EZ~�u
Ó.H�b�o Ð�T]z�Q J&�VT bIo�d u�~ T b�d oI~ T t�d Ð�E _ � ~�d b�~ X ~�d oI~ X ~�d ~ X EZuIb�uIt W ~�d Ò�E Ô�E
Ó.H�b�t icMNTPODC�R b�t�d Ô�Ô T o�d Ô�b T EV~�d uIt _ ESd EVu _ ~�d o�E X ~�d o�Ð X ~�d ~ X Emt�tIb�t W ~�d Ð�Ñ ÑGo
Ó.H�o �.JGK jIR�Q W�TPW*Ë L � TPWGM�Q W o�ESd u�Ô T o�d Ò�Ð T Ô�d Ò�Ò _ u�d Ô�Ñ _ ~�d ÒIu X ~�d Ñ�u X Ð�d E X E0ÑI~�Ò�u W b�d ~�E Emt�Ð
Ó.H�t0E �.TP[�Y Q U U T5E Ð]LFC�R b�b�d Ð�Ñ T u�d Ô�t T u�d ÔIu _ ESd Ò�b _ ~�d o�Ô X ~�d E0Ô X ESd b X Emb0EZt�t W ~�d ÑGb Ô"Ò
Ó.H�t�b �.TP[�Y Q U U T5� Ð]T � TmR�Xmq�T E)Ô�d oIt T t�d Ñ"Ô T b�d b�Ò _ ESd oIu _ ~�d E0Ð X ~�d b�Ð X ~�d ~ X E�EP~I~�u W ~�d uIu t�Ô
Ó.H�t�o Ó]|GY MNLZK1TSWSj�M�T EZu�d uIb T o�d b�Ò T � ~�d ÐIu _ ~�d o�Ô X ~�d ~�Ò X ~�d ~ X ÑGb�uI~ W ~�d u�Ô t�Ñ
Ó.H�u	E �.TmY TVU jHG�T bIo�d Ô�Ô T o�d o�b T Ð�d ~�Ò _ b�d t�Ð _ ~�d o�Ñ X ~�d Ô�Ð X u�d E X E)ÔIt�ÔIb W ESd o�t EZ~	E
Ó.H�uIb �.JGK jIR�Q W�TPW � TVU LZR�XPQ TZR�T E)Ð�d ÑIu T Ô�d Ð�E T o�d ÒI~ _ ESd u�Ò _ ~�d o�Ñ X ~�d b�u X ESd Ñ X Emb�Ô�Ò�u W ~�d Ñ�Ñ Ô"Ð
Ó.H�u�o p�[NU TP[�l�TVU LSTZM�LP[ E)Ô�d Ò�o T o�d Ð�Ô T ~�d Ð�Ð _ ESd ÐI~ _ ~�d bIb X ~�d ~�Ò X ESd t X E)Ô�o�Ô�u W ~�d Ô�E t�Ñ
Ó.H�Ô	E icR�WITVU j�XJI T E0Ñ�d Ò�Ò T t�d ÑGt T b�d t	E _ ESd t�Ñ _ ~�d t�Ô X ~�d bIb X ~�d o X ÐIu�~�Ñ W ~�d ÔIu uGt
Ó.H�ÔIb z*LPOIQ C�RfË L � j�M�XPQ T b�ESd ~�Ñ T u�d ~Iu T EPd Ð�Ò _ ESd ~Iu _ ~�d o�Ô X ~�d b	E X ~�d ~ X E�EP~Iu�u W ~�d Ô�Ð u�Ñ
Ó.H�Ô�o ��LZj�Y T<E � LVU Q U U T b�b�d ~�Ð T u�d o�Ð T � � � � ~�d ~ X E�EP~�ÒIt W ESd ~�Ò Ð�u
Ó.H�Ò �.TmR�TZM�Q TP[ E0Ñ�d t�b T Ô�d Ô�Ð T ~�d Ñ�Ñ _ ESd tIt _ ~�d t�Ò X ~�d ~�Ô X ~�d ~ X Emb�ÒI~	E W ~�d Ò�E Ô�~
Ñ�z KL.8')>9@M4 b�b�d u�Ð T b�d Ò�b T Ò�d bIt _ o�d Ñ"Ô _ ~�d ÑGb X ESd oIu X b	ESd o W b�b�~�Ð�u W � �Ñ�z�E phU L�Ë LeÑ�MNTZR�XPL o�o�d oIb T o�d t�~ T Ô�d ÔIu _ Ô�d t�Ô _ ESd EV~ X b�d oIo X u�Ô�d ~ W oGb�ÔIu�Ñ W ESd ÔI~ E)Ô�~Ñ�z�b0E �sq�TZKa`�TPOGR�L5� ifM\W�LZRIR�L EZu�d u�o T b�d E0Ô T t�d ÔIo _ b�d oI~ _ ~�d EVu X ~�d o�Ð X ESd u W bI~�~�Ò�u W ~�d t�Ô tIoÑ�z�b�b x0Q XPTZMNW�Q L EZu�d oIt T EPd ÐI~ T ÑId Ô�Ò _ ESd ÔI~ _ ~�d EVu X ~�d Ð�t X Ô�d Ð W E0Ñ�EVo�~ W ~�d ÔI~ u�Ñ
Ñ�z�b�o � Tmj�Y L5� r�JGM KÉTZR�WIQ L E)Ð�d Ô�o T b�d o�E T EV~�d ÒIt _ b�d oIu _ ~�d b�~ X ESd oIu X o�d Ð W E)Ð�ÒI~	E W ~�d ÒIu ÒGbÑ�z�b�t ��LZR�Y M�L EZu�d b�Ò T b�d Ò�t T Ð�d ~�t _ b�d Ñ"Ò _ ~�d o�t X ESd E0Ô X Ò�d Ò W E)Ð�u�Ñ�Ò W ~�d Ò�Ô Ò�oÑ�z�b�u l*TS[m[\L5� r�JGM KÉTZR�W�Q L E)Ò�d t�b T b�d Ð�Ô T ÑId ÔI~ _ b�d b	E _ ~�d b�Ò X ~�d ÔI~ X t�d b W E0Ñ�t�~�o W ~�d Ô�Ô ÔGbÑ�z�b�Ô l*JGj�M�OIJ�OGR�L E)Ò�d u�Ô T b�d b�u T ÑId b�Ò _ b�d ÒI~ _ ~�d b�Ô X ~�d Ò�Ñ X ESd Ñ W E)Ð�uI~�o W ~�d ÔIo Ô�EÑ�zco r�JGM�W
� x	TP[-� Ë L5� �.TVU TPQ [ E)Ô�d o�Ð T b�d ~�Ñ T Ô�d u�Ð _ b�d t�~ _ ~�d o�E X ~�d o�Ô X o�d Ò W E)ÒIb�Ð�Ð W ~�d uIu u�oÑ�z�t0E Ð�JSMhMNTVQ R�L E0Ñ�d ~�o T b�d b�~ T ÑId Ò�Ò _ b�d ÔIu _ ~�d t�Ð X ~�d u�t X Ò�d Ñ W E0Ñ�b	EVb W ~�d ÒI~ Ô�ÑÑ�z�t�b i�U [\TSXPL b�ESd EDÔ T b�d Ñ�E T EZb�d Ñ�Ð _ ESd Ñ"Ò _ ~�d Ô�b X ~�d ÒIo X E0Ð�d E W b�b�Ô�t�o W ~�d ÐIo Ð�~Ñ�z�t�o Ñ�MNTmR�Xmq�L5� �.JGKaY L E)Ð�d EVt T o�d tIb T EZt�d Ð	E _ b�d uI~ _ ~�d bIb X ESd Ñ�E X EV~�d Ò W E)Ð�~�b�~ W ESd ~I~ Ð�u
Ñ�zcu	E x0TVw�[0Ë�L�Ð.T]Ð�J�Q MNL E)Ð�d b�~ T b�d b�Ò T ÑId EIE _ o�d EDÑ _ ~�d o�b X ~�d ÔIu X o�d E W E)Ð�~�Ô�o W ~�d Ô�Ô ÔGtÑ�zcuIb l.MNLZY TPOSR�L b�b�d uIt T o�d b�o T Ò�d t�Ò _ o�d o�Ô _ ~�d u�Ñ X ESd ~I~ X b�o�d Ñ W E0ÑI~Iu	E W ~�d Ð�Ô Ð�oÑ�zcu�o x0JIQ Y JGjN� �sq�TZM�LmR�Y LS[ E)Ò�d t�Ð T EPd ÑGt T u�d t�Ô _ b�d ÒIo _ ~�d o�t X ~�d tIb X b�d t W E)ÒIt�Ò�Ô W ~�d uIo uGbÑ�z¨Ô	E i+NSj�Q Y TPQ R�L bI~�d oIt T b�d Ò�b T u�d b�~ _ t�d ~Iu _ ~�d t	E X ~�d Ð�Ñ X b�d Ñ W E)ÐIt�u�Ô W ~�d Ò�b Ò�~
Ñ�z¨ÔIb � Q WIQ � x�w�MNLZR�LPLS[ b�Ô�d ~�Ò T o�d uIo T Ô�d Ñ�Ñ _ u�d EIE _ b�d ~�t X ESd Ô�Ô X EZt�d Ô W E)ÐIb�Ô�o W ESd o�E EZo	E
Ñ�z¨Ô�o Ð�Q K1JGj�[mQ R E)Ò�d ~	E T b�d ÑGb T t�d o�Ñ _ o�d EDÑ _ ~�d b	E X ~�d uIo X ESd t W E)ÒIt�ÑIu W ~�d u�Ô uGbÑ�z¨Ò	E z.q�JGR�LB� i�U `�LS[ b�t�d Ò�Ô T b�d u�Ð T ÑId u�Ò _ t�d ~I~ _ ~�d Ò�Ô X ESd u�t X b�Ð�d Ð W b�E�Ñ�~�o W ESd EZb E�E�E
Ñ�z¨ÒIb icj�^�LZM�OGR�L E)Ð�d Ò�Ò T o�d uIu T u�d b�Ô _ b�d b	E _ ~�d t�Ô X ESd Ô�Ñ X o�d Ñ W E)Ò�Ñ�EVb W ~�d Ò�Ñ ÒGtÑ�zYÑ�E Ð�TZR�OGj�LPWIJIX5� z�JGj�[Z[NQ U U JGR E)Ð�d b�Ð T b�d b	E T b�d t�o _ o�d Ò�t _ ESd u�t X ~�d u�Ô X o�d Ð W E)ÔIt�ÔIt W ~�d Ò�Ñ Ò"Ð
Ñ�zYÑ�b x�M�JG^�LZR�XPL5� i�U `�LS[<� �.JGY L

Ë+O T<�Pj�M bI~�d Ð	E T b�d oIo T o�d t�Ô _ o�d Ô�Ô _ ~�d Ñ�~ X ESd b�o X b�u�d Ò W E)Ð�u�Ð�Ô W ~�d Ð�E Ð�E
Ñ�zYÑIo �.JGMN[\L E)Ò�d Ò�Ð T EPd oIo T � � ~�d b�o X ~�d ~�b X ~�d ~ W E)Ô�Ô�Ò�Ð W ~�d o�Ð o"Ô
Ñ�p KL02>16P')>1Q oGb�d t�Ò T E)Ð�d b�u T Ò�d b�o _ t�d o�Ð _ ~�d ÐIu X ESd Ð�t X ÑGt�d E X b�b�o�Ð�o W � �
Ñ�pVEIE Êcj�[\Q K�TST*{�HIjIj�M�TVU j�LV} b�Ô�d o�Ô T E)Ô�d EDÔ T Ô�d Ð�Ô _ Ò�d EIE _ ESd o�t X b�d o�Ð X EDÑ�Ò�d Ñ X o�EPoIu�~ W ESd oI~ bI~�Ñ
Ñ�pVEZb ÓsY LVU TPL5��HIj�JGK�Q b�Ð�d o�~ T E)Ô�d Ð�Ô T ÑId t�u _ o�d o�Ò _ ~�d ÒIo X ESd ÐI~ X u�Ð�d t X bI~It�Ð�Ñ W ~�d Ñ�Ñ Emb�tÑ�pVEVoóp Y TPL5�hH�j�JGK1Q b�Ñ�d Ñ�Ò T E)Ò�d Ô�~ T t�d ~I~ _ b�d u�Ñ _ ~�d ÒIu X ~�d u�t X t�d o X E)ÔIt�Ò�Ñ W ~�d u�Ñ Ò�u
Ñ�pVEZt � TPLVU Q �hH�j�JGK1Q tI~�d ~	E T b�b�d Ô�Ñ T Ò�d Ñ�o _ b�d Ð�Ð _ ~�d t�Ô X ESd b�Ò X Ð�d Ð X E0ÑIo�Ñ�Ð W ~�d Ò�Ò EZ~�~Ñ�pVEVu x0JGq��VJIQ [-�hHIj�JSK1Q o�~�d ÑIo T E0Ñ�d Ð�Ñ T Ò�d E0Ô _ o�d u�E _ ESd ~Io X b�d Ò�Ð X EV~�Ò�d Ò X E)Ð	E0Ð�Ð W ESd ~�Ò E)Ô	EÑ�phb i TVU TmR�W b�Ð�d b0E T EZu�d b�Ñ T � � ~�d ~I~ X ~�d ~Io X ~�d ~ X b�ÒItIt�~ W ~�d t�o Ô�E
p Ó 0�.M456P')>1Q bIo�d Ô�Ô T � Ô�d Ð�Ò _ t�d ~�t _ ~�d o�Ñ L ESd ~�E L EV~�d o X bI~�Ñ�u�Ð W � �
p Ó�~	E l*JGM\W�LZMNk � Q W�U TmR�W*icR�W

� LS[�Y LZMhR E)Ò�d Ñ�Ò T � Ô�d ÑGt _ b�d Ô�Ð _ � � o�d E X � ~�d Ô�Ñ Ô"Ò
p Ó�~Ib H�JGjIY q�LZM R�icR�W Ó�TP[�Y LZM R bIu�d ÔIb T � Ò�d ~�E _ t�d t�Ò _ � � EZb�d u X � ESd EZb EZ~�Ñ
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p y 0F,R'165? EZ~�d ~�o T u�d ~�Ô T Ò�d Ô�b _ b�d Ð�b _ ~�d t�Ò g ~�d u�t g t�d Ð X E)Ô�Ñ"Ò�~ g � �p y*E�E x0Q LZK�JGR�Y L Ð�d o�E T t�d Ô�b T EZt�d ~�~ _ o�d u�Ð _ ~�d b�u g ESd tIb g Ò�d ~ X E)Ð�Ò�t�t g ESd oIu EZ~�Ð
p y*EVb � TVU U L�ËSO TPJ�[�Y T Ò�d ~�Ô T u�d EVu T � � ~�d ~�b g ~�d EVu g ~�d ~ X b�b�t�ÐIb g ~�d u�E o"Ðp y*EPo Ð�Q OGj�MhQ T Emb�d b�o T o�d Ô�t T Ò�d EDÑ _ o�d u�Ð _ ~�d ÑGt g ~�d tIt g ESd b X E)Ò�Ò�Ò�o g ~�d Ð�Ð ÑGo
p y�b Ð�JSKa_�TZMNWIQ T EZ~�d EPu T t�d u�Ð T EIEPd Ð	E _ o�d oIu _ ~�d oI~ g ~�d Ñ�Ñ g E0Ô�d u X b�b�t�oIt g ESd tIt E�EVbp yso	E y0M�LZRIY Q R�J
� i�U Y J�i WIQ OIL Ð�d b�o T ÑId oIo T o�d ~�Ð _ b�d o�b _ ~�d bIb g ~�d EDÑ g ESd E X b�b�Ô�Ð�Ñ g ~�d Ô�Ñ u"Ôp ysoIb � LZR�LZY J Ð�d u�Ô T Ô�d b	E T Ð�d Ò�Ò _ ESd Ò�Ò _ ~�d b�Ô g ~�d bIt g b�d Ð X E)Ð�Ñ�u�Ñ g ~�d Ñ�E Ô"Ò
p yso�o Ñ�M�Q j�U Q � � LVR�L<�GQ TcveQ j�U Q T Ñ�d ÔIo T Ò�d ~�E T ÑId Ñ�Ñ _ b�d t�u _ ~�d t�o g ~�d Ô�t g t�d b X E)Ð�o�Ò�o g ESd ~Iu ÑGu
p y�t ÓsK�Q U Q T5� z�JGK1TPOGR�T E�ESd EDÔ T u�d Ð�Ñ T Ð�d u�b _ b�d Ð�t _ ~�d t�~ g ~�d t�o g o�d u X b�EDÒ�EPu g ~�d Ð�Ò ÑG~
p ysu	E ysJI[mXPTZR�T Ð�d EZb T Ô�d oI~ T u�d t�u _ b�d Ô�Ô _ ~�d ÔIo g ~�d o�E g b�d Ñ X E0Ñ�t�o�u g ~�d ÐI~ ÒGtp ysuIb ÊfK _IMNQ T Ð�d u�Ð T Ô�d EVo T Ô�d ÔIu _ b�d Ð�Ð _ ~�d u�Ò g ~�d EIE g ESd b X E)ÔIb�Ñ�t g ~�d Ñ�E Ô"Ð
p ysu�o � TZMNXZq�L E�ESd b�Ð T o�d Ð�b T Ò�d o�t _ ESd ÑGb _ ~�d oI~ g ~�d EZb g b�d E X E)Ô�Ð�ÒIb g ~�d Ô�Ñ u"Ôp yHÔ Ð�T<�GQ J EZo�d o�Ð T u�d bIt T t�d E0Ò _ u�d ÔI~ _ ESd bIb g ~�d Ô�Ô g o�d Ô X E0Ñ�Ð�EVt g ESd oIu E�EP~
p yHÒ	E ic_�M j
�5�GJ Ð�d b�o T t�d Ñ�Ñ T Ô�d t�u _ b�d bIb _ ~�d tIt g ~�d ÑGb g o�d E X Emt�oI~�Ô g ~�d Ð�t Ò�up yHÒIb � J�U Q [\L Ð�d EZt T t�d Ð�Ð T Ô�d ~I~ _ � ~�d E0Ð g ~�d EVo g ~�d ~ X Emb�ÐIo�Ô g ~�d Ô�Ò u�up y�Ñ �.TZK `�TZR�Q T Ñ�d Ñ�E T o�d Ñ"Ô T t�d t�Ô _ b�d ~Iu _ ~�d u�t g ~�d b�Ð g ~�d u X EZ~�u�b�u g ~�d Ô�Ô u�up yHÐ	E x�j�O�U Q T Ð�d o�Ô T t�d Ô�Ô T o�d Ð�Ð _ b�d E0Ð _ ~�d oI~ g ~�d EVu g ~�d u X EZ~�Ð�Ò	E g ~�d u�Ñ t�Ñp yHÐIb l*TS[\Q U Q XSTmY T Ô�d u�Ð T u�d oI~ T Ð�d ~I~ _ � ~�d o�Ô g ~�d ~�Ñ g o�d o X E�E�ÑGb�Ô g ~�d Ò�Ò Ô�op yHÐ�o �.TVU TZ_�M�Q T EZ~�d b0E T u�d ~�Ð T EPd b	E _ b�d u�t _ ~�d b�Ô g ~�d ~I~ g ~�d ~ X Ð�Ð�Ñ�o g ~�d ÔI~ u�~p y	i H�Q XPQ U Q T Ð�d t�Ò T t�d EDÑ T b�d oI~ _ b�d EZb _ ~�d t�Ñ g ~�d ~Io g t�d Ð X EZ~�Ò�Ð�Ñ g ~�d ÒI~ u�up y	l H�TZM�WILPOGR�T Ñ�d b�Ò T u�d Ð�Ð T b�d b�Ô _ ESd Ñ�o _ ~�d u�Ñ g ~�d ~�Ð g ESd b X Emb�t�~�Ò g ~�d ÔIu u�o
rfÐ >148,PT+45.M6P')>1QS* bIo�d Ð�Ô T E)Ô�d b�Ò T t�d tIt _ t�d EIE _ ~�d Ñ"Ð W ESd ~Iu W o�Ô�d E X bI~�Ò�b�Ñ g � �rfÐcEIE v.M\JSR�Q R�O�LZR bIo�d Ô�Ô T E)Ò�d o�o T o�d ~Io _ o�d Ò�b _ ESd o�Ð W ESd b�u W EV~�d Ò X b�Ô�Ô�ÐIb g ~�d Ð�Ô EZ~�ÒrfÐcEZb Ñ�M�Q LS[NU TZR�W E0Ñ�d u�Ð T Emb�d b�u T t�d o�Ô _ ESd Ñ�o _ � � o�d b X E)Ò	E0ÐIt g ~�d Ô�E Ô"Ô
rfÐcEVo ËcMNLZRIY q�L E)Ò�d t�~ T Emt�d EP~ T u�d uIo _ b�d oI~ _ � � Ô�d t X E)Ò�~�Ô�Ð g ~�d Ò�E Ò�ÑrfÐ]b	E � ^�LZM�Q �V[\[\LVU E)Ð�d u�o T Emt�d t�Ñ T u�d EVo _ b�d t�o _ ~�d t�Ò W ~�d Ò�Ð W EIESd b X E)Ò�Ñ�o�u g ~�d Ò�b Ò�ÑrfÐ]bIb v*LPU WILZM�U TZR�W b�b�d t�Ò T Emt�d t�b T o�d Ò�Ò _ t�d b�Ñ _ ESd bIb W ESd EZb W EV~�d ~ X E0ÑI~�Ð�Ô g ~�d Ð�b EZ~	ErfÐ]b�o Ñ�U LZ^�JIU TmR�W E0Ñ�d ~�Ô T E)Ô�d b�u T t�d t�o _ u�d Ð�Ò _ b�d ~�Ñ W ~�d oIu W Ô�d u X Emt�o�Ô�Ð g ESd ~�E E�EVtrfÐ�o�E ÊcY M�LSXmq�Y oGb�d Ô�~ T E0Ñ�d Ð�u T b�d EZt _ Ô�d t�Ð _ ESd oIo W ~�d Ò�t W bIt�d Ô X b�t�ÐIuIt g ESd ~�Ô Emb�orfÐ�o�b r�JIJGMNW
� � J�U U TZR�W b�Ð�d u�~ T E0Ñ�d b�o T b�d u�Ô _ u�d u�t _ ~�d Ð�E W ~�d Ñ�~ W EZt�d t X bIo�Ñ�Ñ�E g ~�d Ð�b EZ~�urfÐ�oIo U�j�Q W
� � J�U U TZR�W b�t�d Ô�Ô T E)Ò�d t0E T o�d u�E _ t�d Ô�t _ ESd oIo W ~�d Ñ�o W E0Ô�d ~ X b�EVt�o�Ð g ~�d Ð�Ô EZ~�ÐrfÐ�o�t U�LPLVU TZR�W E)Ð�d b�Ð T Emt�d b�Ô T t�d Ô�Ð _ � ~�d ~�Ñ W ~�d Ô�E W b�d Ò X E)Ð�~�b�t g ~�d t�Ð u"Ò
rfÐ]t	E r�JIJGMNW
� l.MNTm_�TmRIY b�b�d o�Ò T EZu�d Ð�u T Ò�d EZb _ o�d o�Ò _ ~�d oI~ W b�d ~�E W E0Ô�o�d t X bI~It�Ð�u g ESd u�Ð E)Ð	ErfÐ]tIb Ð�Q Ka_IjIMNO�{ raU } E)Ð�d u�o T Emt�d t�Ô T ÑId ÐIu _ b�d ~Iu _ ~�d b�Ô W b�d EIE W b	ESd Ð X E)Ò�Ð�b�Ñ g ESd ~�b EZ~�u
x	y APV1.9,P(+7M')6 Ð�d EZb T o�d oIu T o�d Ô�Ô _ ESd b�~ _ ~�d t�Ñ L ~�d EZt L ~�d t X EZ~�~I~�Ô W � �
x	yeE�E r�JGM Y L Ò�d o�t T b�d Ò�Ò T o�d o�Ð _ ~�d Ò�t _ ~�d oI~ L ~�d EV~ L ~�d o X Ñ"Ò�o�Ñ W ~�d ÒIu u�E
x	yeEVb ��LZR�Y M�J { x	} Ò�d Ô�b T t�d EIE T t�d o�t _ ~�d ÐI~ _ ~�d u�E L ~�d EZt L ~�d ~ X Ñ�u�ÑGt W ESd ~�E ÒGbx	yeEPo Ð�Q [�_�J�T#Ó � TVU L�Ë J�y�L �VJ Emb�d t�u T o�d ÔIo T t�d ÔIo _ b�d EZt _ ~�d Ô�t L ~�d b	E L ~�d Ð X Emb�u�t�u W ESd o�Ð ÐGt
x	yeEVt i�U LZR�Y L �VJ Ð�d Ð�b T o�d Ò�Ñ T � � ~�d oIu L ~�d ~Iu L ~�d ~ X Ñ"Ò�Ò�Ð W ~�d Ñ�o Ô�~x	yeEPu i�U O�TZM ^�L t�d ÐIu T b�d Ð�b T � � ~�d b�Ô L ~�d ~�b L ~�d ~ X EZ~�~�Ò�Ñ W ~�d uIo o�Ñx	y0b i XPJGM�LP[ Ô�d Ò�Ñ T b�d o�Ô T � � ~�d u�t L ~�d ~I~ L ~�d ~ X Ô�Ñ�Ñ�E W ~�d Ô�t u�~
x	y�o � TPWILPQ MNT u�d EVu T o�d oIo T � � � � ~�d ~ X Ò�Ô	EDÑ W ~�d Ò�Ñ u�u
H"Ó *HWX45Q145> b�Ð�d Ò	E T b�ESd u�Ñ T Ò�d ÐI~ _ u�d EVo _ ~�d ÐIo L b�d ÒIu L u�b�d t X b�t0EVu�o W � �H"Ó�~	E H�Y J�X<�Iq�JIU K o�~�d EDÔ T b�b�d Ô	E T u�d Ò�Ð _ Ñ�d t	E _ � o�d Ñ�Ñ L EVu�~�d o X oGb�o�Ò�Ò W ESd t�Ô b�b�uH"Ó�~Ib � LS[hY M\T � LVU U TZR�[�^�LZM�Q O�L o�Ñ�d Ò�~ T b�b�d ÑIu T EV~�d t�Ð _ t�d t�Ò _ � b�d b�Ñ L o�b�d Ñ X b�E�Ñ"Ô�Ð W ESd ~I~ Emt�~
H"Ó�~�oáH�K�TSTVU TmR�W � LSW � LSTmM R�T b�Ò�d Ð�u T b�ESd b�o T ÑId Ð�Ñ _ b�d Ð�Ð _ � ~�d Ô�Ô L Ô�d b X bIo�Ô�Ð�u W ~�d Ô�Ò ÑIÐH"Ó�~It H�w�WI[N^�LZMNQ O�L b�Ð�d b0E T bIo�d Ð�u T Ò�d t�Ð _ t�d u�Ñ _ � b�d Ñ�E L t�Ñ�d ~ X b�EDÔ�ÔIb W ~�d Ð�Ñ Emt�o
H"Ó�~�u � TPLP[�Y [�^�LZMNQ OIL bIo�d t�Ñ T E)Ô�d Ð�Ô T EV~�d u	E _ t�d Ô�Ò _ � t�d b�Ò L b�o�d Ð X b�EPoIo�Ð W ~�d Ð�Ò EZo�ÔH"Ó�~�Ô r�JGM MNT � LVU U TZR�[�^�LZM�Q O�L bIo�d Ð�Ô T b�b�d t�Ô T Ô�d Ñ�~ _ o�d bIt _ � ~�d ÐIu L EZt�d b X b�b�t�Ò�Ñ W ~�d Ô�Ô ÐGbH"Ó�~�Ò � LVU U LZMN[NY Tsr�JGM M�U TmR�W o�~�d EDÔ T b�b�d t�o T Ô�d o�E _ u�d u�E _ � ~�d Ò�Ô L Ò�d Ñ X bIo	E0Ð�o W ~�d ÒIo Ð"ÐH"Ó�~�Ñ � LZ^IM�L]r�JGM M�U TmR�W bI~�d ~�u T E)Ò�d b�u T t�d ~�Ñ _ t�d ~�Ò _ � ~�d Ñ"Ð L tIb�d u X bIo�~�t�Ô W ~�d Ô�Ô Ð"Ò
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ÊcÍ (1>10Y,/45QXZ902>+79Q9V9: b�Ñ�d u�Ô T b�ESd Ô�Ô T Ò�d o�Ô _ t�d o�t _ ~�d Ô�b W ESd b	E W E0Ð�d E X b�EPoI~�Ò W � �ÊcÍP� r�JGM Y q-Ó�TP[�Y b�b�d o�u T E)Ð�d b�Ð T Ð�d t�u _ o�d o�t _ ~�d o�Ò W ~�d Ô�b W b�d Ò X E)ÔIt�u	E W ~�d Ò�E ÑSt
ÊcÍPÓ EfJGM ��[�q�Q M�LU� y�q�L

� j�K _�LZM b�Ô�d b�b T b�ESd u�Ñ T Ô�d b�u _ o�d E0Ð _ ~�d tIt W ~�d t�u W b�d Ñ X E0ÑIu�Ô	E W ~�d Ô�Ñ ÑSb
ÊcÍcÑ Ó.TP[hY � Q W�U TZR�WI[ b�t�d Ò�~ T bI~�d Ð�Ñ T ÑId E0Ð _ o�d t�u _ ~�d o�Ñ W ESd o�Ð W Ò�d Ò X E)Ð�Ò�Ò�o W ~�d Ñ�u Ð�ÑÊcÍ � Ó.TP[hY LZM R b�t�d t�~ T bI~�d t0E T Ò�d ÔIo _ u�d o�t _ ~�d Ô�b W o�d ~�b W u�b�d Ð X b�EDÔ�Ô�Ô W ESd t�Ñ E)Ô	EÊcÍM[ H�JGjIY q-Ó�TP[�Y b�t�d t�b T b�ESd Ô	E T ÑId ~I~ _ Ô�d E0Ô _ ~�d Ñ�Ñ W b�d ~I~ W o�Ð�d E X bIo�~�Ô�~ W ESd oIu EZu�~
ÊcÍcp Ð�JSR�WIJGR b�Ô�d Ò�Ò T b�ESd u�u T b�d Ñ�E _ u�d Ò�E _ ~�d ÔIo W ~�d tIb W EDÑ�d E X o�EDÐ�Ô�~ W ~�d Ñ�u EZ~�~
ÊcÍcÍóH�JGjIY q�� LS[NY o"Ð�d Ð�Ô T bIu�d E�Ñ T ÑId o�E _ o�d t�Ñ _ ~�d Ô�Ð W ESd t�~ W o�b�d o X E)Ð�u�Ñ�Ñ W ESd b	E EZo�Ò
ÊcÍ v � LS[�Y � Q WGU TZR�WI[ o�ESd o�u T bIo�d EVb T EV~�d Ð�~ _ o�d Ò�Ò _ ~�d t�Ò W ESd ~�b W Ô�d Ð X E)Ð�o�EVb W ~�d ÐIo EZ~�ÑÊcÍ�Ë r�JGM Y q�� LS[NY b�Ð�d Ò�Ð T b�b�d Ð�Ñ T ÑId E0Ð _ t�d ~�E _ ~�d o�t W ESd t	E W Ò�d E X E0Ñ�Ô�Ô�u W ~�d Ñ"Ð EZ~It
ÊcÍ�Ð � TVU LS[ bIu�d ÔIb T E0Ñ�d b�Ò T ÑId ~I~ _ b�d Ð�E _ ~�d t�Ñ W ~�d o�Ñ W Ô�d E X E0ÑI~�Ô�u W ~�d ÒI~ ÑSbÊcÍ � H�XPJGY U TZR�W o�~�d ÔIt T bI~�d EVb T Ô�d oIo _ o�d Ô�b _ ~�d Ñ"Ð W ~�d ÔI~ W EIESd o X bI~Ib�Ð�Ñ W ~�d Ñ"Ð EZ~Ib
ÊcÍer r�JGM Y q�LZM Rap MNLPU TmR�W b�b�d E�Ñ T Emt�d t�Ò T u�d u�t _ b�d ÔIu _ ~�d o�Ð W ~�d t�u W b�d t X EZu�Ð�Ô�o W ~�d u�Ô Ô"Ô
EGFVz]rÉH�phpmFPz�LPOIQ JGR�TVUSr1TmY Q JSR�TVU�H�j�K�K1TZM w p RIR�JG^�TZY Q JGR p R�W�LV|b�FVz.zfH�phpmFVz�LZ^�LSTVU LSW*z�LPOIQ JSR�TVU�HIj�KaK1TZMhw�p RIR�JG^�TZY Q JGRap R�WILV|
E�LSTZMsJ�g�M�LPghLZM�LZR�XPLIF�T\öÉb�~I~�EVkG_�ö-b�~I~�~IkIX¢ö E)Ð�Ð�ÐIkIWPö%EDÐ�Ð�ÑGk�L\ö%EDÐ�Ð�Ò�kIg`ö E)Ð�Ð�Ô�d
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�

��
7HFKQLFDO�$QQH[�
�
$���5HYHDOHG�5HJLRQDO�6XPPDU\�,QQRYDWLRQ�,QGH[��GHILQLWLRQ�
�
7KH�5HYHDOHG�5HJLRQDO�6XPPDU\�,QQRYDWLRQ�,QGH[��556,,��WULHV�WR�WDNH�LQWR�DFFRXQW�ERWK�WKH�
UHJLRQ¶V�UHODWLYH�LQQRYDWLYH�SHUIRUPDQFH�WR�WKH�(8�PHDQ�DV�WKH�UHJLRQ¶V�UHODWLYH�SHUIRUPDQFH�ZLWKLQ�
WKH�FRXQWU\��)RU�WKLV�WZR�LQGH[HV�DUH�FDOFXODWHG�RI�ZKLFK�WKHQ�WKH�PHDQ�YDOXH�LV�WDNHQ�IRU�WKH�556,,��
�

x� 7KH�DYHUDJH�RI�WKH�LQGLFDWRU�YDOXHV�LQGH[HG�WR�WKH�FRXQWU\�PHDQ��516,,��UHJLRQDO�QDWLRQDO�
VXPPDU\�LQQRYDWLRQ�LQGH[���

��� 
 \ ]_^] \ ^\

;516,, Q ;
§ · ¨ ¸© ¹ ¦ �

�
x� 7KH�DYHUDJH�RI�WKH�LQGLFDWRU�YDOXHV�LQGH[HG�WR�WKH�(8�PHDQ���5(86,,��UHJLRQDO�(XURSHDQ�

VXPPDU\�LQQRYDWLRQ�LQGH[���
��� 
 ` aa ``

;5(86,, Q (8
§ · ¨ ¸© ¹ ¦ �

ZKHUH� b c_d; �LV�WKH�YDOXH�RI�LQGLFDWRU�L�IRU�UHJLRQ�M�LQ�FRXQWU\�N�� e f; �LV�WKH�YDOXH�RI�LQGLFDWRU�L�IRU�
FRXQWU\�N�� g(8 �LV�WKH�YDOXH�RI�LQGLFDWRU�L�IRU�WKH�(8��DQG�Q�LV�WKH�QXPEHU�RI�LQGLFDWRUV�IRU�ZKLFK�
UHJLRQDO�GDWD�DUH�DYDLODEOH��
�
7KH�556,,�LV�WKHQ�FDOFXODWHG�DV�WKH�XQZHLJKWHG�DYHUDJH�RI�WKH�516,,�DQG�WKH�5(86,,��
�
�
$���5HJUHVVLRQ�UHVXOWV�
�
)RU�)LJXUH����WKH�IROORZLQJ�VLPSOH�UHJUHVVLRQ�ZDV�UXQ�EHWZHHQ�WKH�UHODWLYH�OHYHO�RI�SHU�FDSLWD�*'3�
DQG�WKH�556,,��
�

5HODWLYH�*'3�SHU�FDSLWD� ��������������������������������
�556,,��
�
ZLWK�W�YDOXHV�LQ�SDUHQWKHVHV�DQG�DQ�DGMXVWHG�5�VTXDUH�RI��������
�


