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(92/9(��7KH�$XVWUDOLDQ�5KHXPDWRORJ\�$VVRFLDWLRQ¶V�µWRS�ILYH¶�OLVW�RI�LQYHVWLJDWLRQV�

DQG�LQWHUYHQWLRQV�GRFWRUV�DQG�SDWLHQWV�VKRXOG�TXHVWLRQ�

.DWKOHHQ�0RUULVURH��0%%6��+RQV���)5$&3�

5KHXPDWRORJLVW��'HSDUWPHQW�RI�5KHXPDWRORJ\�6W�9LQFHQW¶V�+RVSLWDO��0HOERXUQH�

3K'�VWXGHQW��'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH�

$\DQR�1DND\DPD�0%%6��%6F��0HG���%$�

)HOORZ�LQ�0HGLFLQH��6HQLRU�0HGLFDO�5HJLVWUDU��5KHXPDWRORJ\�'HSDUWPHQW��&DQEHUUD�

+RVSLWDO��3K'�VWXGHQW�DQG�&OLQLFDO�$VVRFLDWH�/HFWXUHU��$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\�

-DVRQ�6RRQ�%(F��+RQV���//%�

6HQLRU�3ROLF\�2IILFHU��5R\DO�$XVWUDODVLDQ�&ROOHJH�RI�3K\VLFLDQV�

3K'�FDQGLGDWH��0HQ]LHV�&HQWUH�IRU�+HDOWK�3ROLF\��6\GQH\�6FKRRO�RI�3XEOLF�+HDOWK��

8QLYHUVLW\�RI�6\GQH\��

0DUN�$UQROG�0%%6�)5$&3�0�%LRHWKLFV�

5KHXPDWRORJLVW�DQG�$VVRFLDWH�'HDQ�DQG�+HDG��6FKRRO�RI�5XUDO�+HDOWK��8QLYHUVLW\�RI�

6\GQH\��6\GQH\�

/HV�%DUQVOH\�%�0HG�+RQV��*UDG�'LS�(SL�3K'�)5$&3�)$)50�5$&3�

6WDII�6SHFLDOLVW͕�'HSDUWPHQW�RI�5KHXPDWRORJ\͕�&RQFRUG�5HSDWULDWLRQ�*HQHUDO�+RVSLWDO͕�

&RQFRUG�16:

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�

7KLV�DUWLFOH�KDV�EHHQ�DFFHSWHG�IRU�SXEOLFDWLRQ�DQG�XQGHUJRQH�IXOO�SHHU�UHYLHZ�EXW�KDV�QRW�
EHHQ� WKURXJK� WKH� FRS\HGLWLQJ�� W\SHVHWWLQJ�� SDJLQDWLRQ� DQG� SURRIUHDGLQJ�SURFHVV��ZKLFK�
PD\�OHDG�WR�GLIIHUHQFHV�EHWZHHQ�WKLV�YHUVLRQ�DQG�WKH�9HUVLRQ�RI�5HFRUG��3OHDVH�FLWH�WKLV�
DUWLFOH�DV�GRL����������LPM������
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&ODLUH�%DUUHWW�%6F��0%%6��05&3��)5$&3�

5KHXPDWRORJLVW��5HGFOLIIH�+RVSLWDO��5HGFOLIIH��4/'�

3URI��3HWHU�0�%URRNV�0%%6��)5$&3��3K'�

3URIHVVRULDO�)HOORZ��8QLYHUVLW\�RI�0HOERXUQH�6FKRRO�RI�3RSXODWLRQ�DQG�*OREDO�+HDOWK��

&HQWUH�IRU�+HDOWK�3ROLF\�����%RXYHULH�6W�3DUNYLOOH��9,&��$86������

6WHSKHQ�+DOO�0%%6��)5$&3�

$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�0HGLFLQH��0RQDVK�8QLYHUVLW\�DQG�&DEULQL�+HDOWK�

3DWULFN�+DQUDKDQ�%6F��0%%6��)5$&3��&&38��5KHXPDWRORJ\��

5KHXPDWRORJLVW��&OLQLFDO�6HQLRU�/HFWXUHU�0HGLFLQH��8QLYHUVLW\�RI�:HVWHUQ�$XVWUDOLD�

'U�3UDYLQ�+LVVDULD�0%%6��0'��'0��)5&3$��)5$&3�

'HSDUWPHQW�RI�,PPXQRORJ\��6$�3DWKRORJ\��&OLQLFDO�,PPXQRORJ\�8QLW��5R\DO�$GHODLGH�

+RVSLWDO��6HQLRU�&OLQLFDO�/HFWXUHU��8QLYHUVLW\�RI�$GHODLGH�

*UDHPH�-RQHV�0%%6��+RQV���06F��0'��)5$&3��)$)3+0�

5KHXPDWRORJLVW�DQG�1+05&�3UDFWLWLRQHU�)HOORZ��0HQ]LHV�,QVWLWXWH�IRU�0HGLFDO�5HVHDUFK��

8QLYHUVLW\�RI�7DVPDQLD��SULYDWH�EDJ�����+REDUW��7$6��$XVWUDOLD�

9HHUD�6ULYLG\D�.DWLNLUHGGL�0%&K%��+RQV���05&3��8.���0(SL��&OLQ���)5$&3�

6WDII�6SHFLDOLVW�5KHXPDWRORJLVW�DQG�6HQLRU�&OLQLFDO�/HFWXUHU��8QLYHUVLW\�RI�4XHHQVODQG�

'HSDUWPHQW�RI�0HGLFLQH��7KH�3ULQFH�&KDUOHV�+RVSLWDO��&KHUPVLGH�4/'�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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+HOHQ�.HHQ�0%%6��)5$&3��3K'���

6HQLRU�/HFWXUHU��8QLYHUVLW\�RI�:HVWHUQ�$XVWUDOLD��3HUWK�

&RQVXOWDQW�5KHXPDWRORJLVW��)LRQD�6WDQOH\�+RVSLWDO�DQG�5R\DO�3HUWK�+RVSLWDO��3HUWK��

5RGJHU�/DXUHQW�0%%6��)5$&3��3K'�

6HQLRU�6WDII�6SHFLDOLVW��5R\DO�1RUWK�6KRUH�+RVSLWDO��'HSDUWPHQW�RI�5KHXPDWRORJ\��16:�

0DQGDQD�1LNSRXU�0%%6��)5$&3��3K'�

5KHXPDWRORJLVW��'HSDUWPHQW�RI�5KHXPDWRORJ\�6W�9LQFHQW¶V�+RVSLWDO��0HOERXUQH�

'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH�

.DWKHULQH�3RXOVHQ�0%%%6��)5$&3�

6WDII�6SHFLDOLVW�5KHXPDWRORJLVW��'HSDUWPHQW�RI�0HGLFLQH��7KH�3ULQFH�&KDUOHV�+RVSLWDO��

&KHUPVLGH�4/'�

3KLOLS�5RELQVRQ�0%&K%�3K'�)5$&3�

8QLYHUVLW\�RI�4XHHQVODQG��5R\DO�%ULVEDQH�+RVSLWDO��%RZHQ�%ULGJH�5RDG��+HUVWRQ�4/'�

$�3URI�0XULHO�6RGHQ��0'��)5$&3�

'LUHFWRU�RI�5KHXPDWRORJ\��7KH�7RZQVYLOOH�+RVSLWDO��'RXJODV��4OG������	�$FDGHPLF�

&RRUGLQDWRU��0%%6���-DPHV�&RRN�8QLYHUVLW\��7RZQVYLOOH��4OG�������

1LJHO�:RRG�0%%6��)5$&3�

6WDII�6SHFLDOLVW��5KHXPDWRORJ\��8QLYHUVLW\�+RVSLWDO�*HHORQJ�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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1LFROD�&RRN�%0��05&3��)5$&3�

&RQVXOWDQW�5KHXPDWRORJLVW��5R\DO�3HUWK�+RVSLWDO��3HUWK�

&DWKHULQH�+LOO�0%%6��0'��06F��)5$&3�

6WDII�6SHFLDOLVW��5KHXPDWRORJ\�8QLW��7KH�4XHHQ�(OL]DEHWK�DQG�5R\DO�$GHODLGH�+RVSLWDO�DQG�

&OLQLFDO�3URIHVVRU��8QLYHUVLW\�RI�$GHODLGH�

5DFKHOOH�%XFKELQGHU�0%%6��+RQV���06F��3K'��)5$&3��)$+06

1+05&�6HQLRU�3ULQFLSDO�5HVHDUFK�)HOORZ��'LUHFWRU��0RQDVK�'HSDUWPHQW�RI�&OLQLFDO�

(SLGHPLRORJ\��&DEULQL�,QVWLWXWH��DQG�3URIHVVRU��'HSDUWPHQW�RI�(SLGHPLRORJ\�DQG�3UHYHQWLYH�

0HGLFLQH��6FKRRO�RI�3XEOLF�+HDOWK�DQG�3UHYHQWLYH�0HGLFLQH��0RQDVK�8QLYHUVLW\��0HOERXUQH��

$XVWUDOLD�

&RUUHVSRQGLQJ�DXWKRU

3URI�5DFKHOOH�%XFKELQGHU�

0RQDVK�'HSDUWPHQW�&OLQLFDO�(SLGHPLRORJ\��6XLWH����&DEULQL�0HGLFDO�&HQWUH�

����:DWWOHWUHH�5G��0DOYHUQ�9LF�������

(PDLO��UDFKHOOH�EXFKELQGHU#PRQDVK�HGX�

7HO���������������

$FNQRZOHGJHPHQWV�

1R�IXQGLQJ�ZDV�UHFHLYHG�IRU�WKLV�SURMHFW��5%�LV�VXSSRUWHG�E\�DQ�1+05&�6HQLRU�3ULQFLSDO�
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$%675$&7

%DFNJURXQG��7KH�(92/9(��HYDOXDWLQJ�HYLGHQFH��HQKDQFLQJ�HIILFLHQFLHV��LQLWLDWLYH�DLPV�WR�

GULYH�VDIHU��KLJKHU�TXDOLW\�SDWLHQW�FDUH�WKURXJK�LGHQWLI\LQJ�DQG�UHGXFLQJ�ORZ�YDOXH�SUDFWLFHV�

$LPV��7R�GHWHUPLQH�WKH�$XVWUDOLDQ�5KHXPDWRORJ\�$VVRFLDWLRQ¶V��$5$¶V��µWRS��¶�OLVW�RI�ORZ�

YDOXH�SUDFWLFHV��

0HWKRGV��$�ZRUNLQJ�JURXS�FRPSULVLQJ����UKHXPDWRORJLVWV�DQG�WKUHH�WUDLQHHV�FRPSLOHG�D�

SUHOLPLQDU\�OLVW��,WHPV�ZHUH�UHWDLQHG�LI�WKHUH�ZDV�VWURQJ�HYLGHQFH�RI�ORZ�YDOXH�DQG�WKHUH�ZDV�

KLJK�RU�LQFUHDVLQJ�FOLQLFDO�XVH�DQG�RU�LQFUHDVLQJ�FRVW��$OO�$5$�PHPEHUV������

UKHXPDWRORJLVWV�DQG����WUDLQHHV��ZHUH�LQYLWHG�WR�LQGLFDWH�WKHLU�µWRS��¶�OLVW�IURP�D�OLVW�RI����

LWHPV�YLD�0RQNH\6XUYH\�LQ�'HFHPEHU�������UHPLQGHU�)HEUXDU\����������

5HVXOWV������UKHXPDWRORJLVWV���������DQG����WUDLQHHV���������UHVSRQGHG��7KH�WRS���OLVW�

�SHUFHQW�RI�UKHXPDWRORJLVWV�LQFOXGLQJ�LWHP�LQ�WKHLU�WRS���OLVW��ZDV��'R�QRW�SHUIRUP�

DUWKURVFRS\�ZLWK�ODYDJH�DQG�RU�GHEULGHPHQW�IRU�V\PSWRPDWLF�RVWHRDUWKULWLV�RI�WKH�NQHH�QRU�

SDUWLDO�PHQLVFHFWRP\�IRU�D�GHJHQHUDWH�PHQLVFDO�WHDU����������'R�QRW�RUGHU�$1$�WHVWLQJ�

ZLWKRXW�V\PSWRPV�DQG�RU�VLJQV�VXJJHVWLYH�RI�D�V\VWHPLF�UKHXPDWLF�GLVHDVH����������'R�QRW�

XQGHUWDNH�LPDJLQJ�IRU�ORZ�EDFN�SDLQ�IRU�SDWLHQWV�ZLWKRXW�LQGLFDWLRQV�RI�DQ�XQGHUO\LQJ�VHULRXV�

FRQGLWLRQ����������'R�QRW�XVH�XOWUDVRXQG�JXLGDQFH�WR�SHUIRUP�LQMHFWLRQV�LQWR�WKH�VXEDFURPLDO�

VSDFH�DV�LW�SURYLGHV�QR�DGGLWLRQDO�EHQHILW�LQ�FRPSDULVRQ�WR�ODQGPDUN�JXLGHG�LQMHFWLRQ�

���������DQG�'R�QRW�RUGHU�DQWL�GV'1$�DQWLERGLHV�LQ�$1$�QHJDWLYH�SDWLHQWV�XQOHVV�WKH�

FOLQLFDO�VXVSLFLRQ�RI�6/(�UHPDLQV�KLJK����������

&RQFOXVLRQV��7KLV�OLVW�LV�LQWHQGHG�WR�LQFUHDVH�DZDUHQHVV�DPRQJ�UKHXPDWRORJLVWV��RWKHU�

FOLQLFLDQV�DQG�SDWLHQWV�DERXW�FRPPRQO\�XVHG�ORZ�YDOXH�SUDFWLFHV�WKDW�VKRXOG�EH�TXHVWLRQHG����

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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.H\�ZRUGV��(92/9(��HYLGHQFH�EDVHG�SUDFWLFH��LPSOHPHQWDWLRQ��ORZ�YDOXH�FDUH��

UKHXPDWRORJ\

,QWURGXFWLRQ�

7KH�FRVW�RI�KHDOWK�FDUH�LQ�$XVWUDOLD�LV�JURZLQJ�IDVWHU�WKDQ�SRSXODWLRQ�JURZWK��)RU�H[DPSOH�

WKHUH�ZDV�D�QHDU�GRXEOLQJ�RI�KHDOWK�H[SHQGLWXUH�RYHU�WKH�GHFDGH���������WR�����������7KLV�

KDV�SODFHG�DQ�LQFUHDVHG�IRFXV�RQ�KHDOWK�FDUH�TXDOLW\��DIIRUGDELOLW\�DQG�YDOXH��7KH�5R\DO�

$XVWUDODVLDQ�&ROOHJH�RI�3K\VLFLDQV��5$&3��(92/9(��HYDOXDWLQJ�HYLGHQFH��HQKDQFLQJ�

HIILFLHQFLHV��LQLWLDWLYH�LV�D�FOLQLFLDQ�OHG�SDUWQHUVKLS�EHWZHHQ�WKH�&ROOHJH�DQG�LWV�VSHFLDOW\�

VRFLHWLHV��,W�DLPV�WR�GULYH�VDIHU��KLJKHU�TXDOLW\�SDWLHQW�FDUH�WKURXJK�LGHQWLI\LQJ�DQG�UHGXFLQJ�

ORZ�YDOXH�PHGLFDO�FDUH��GHILQHG�DV�WHVWV��WUHDWPHQWV�RU�SURFHGXUHV�WKDW�DUH�RYHUXVHG��

LQDSSURSULDWH�RU�RI�OLPLWHG�HIIHFWLYHQHVV�DQG�RU�SRWHQWLDOO\�KDUPIXO��

0RGHOOHG�RQ�&KRRVLQJ�:LVHO\�LQLWLDWLYHV�LQ�WKH�8QLWHG�6WDWHV�DQG�RWKHU�FRXQWULHV���DQG�

ZRUNLQJ�LQ�FRQMXQFWLRQ�ZLWK�&KRRVLQJ�:LVHO\�$XVWUDOLD���VSHFLDOLVW�SK\VLFLDQV�IURP�RYHU����

PHGLFDO�VSHFLDOLWLHV�KDYH�FRPSOHWHG�RU�DUH�GHYHORSLQJ�WKHLU�(92/9(�µWRS�ILYH¶�OLVWV�RI�ORZ�

YDOXH�FOLQLFDO�SUDFWLFHV���7KH�JXLGLQJ�SULQFLSOHV�RI�(92/9(�DUH�WKDW�WKH�µWRS�ILYH¶�OLVW�VKRXOG�

EH�ZLWKLQ�RU�VLJQLILFDQWO\�LPSDFW�WKH�VSHFLDOLVWV¶�GRPDLQ�RI�SUDFWLFH�ZLWK�WKH�SRWHQWLDO�WR�

PDNH�D�UHDO�LPSDFW�LQ�UHGXFLQJ�ORZ�YDOXH�FDUH��WKH�SUDFWLFHV�VKRXOG�EH�HLWKHU�JURZLQJ�LQ�XVH�

RU�FXUUHQWO\�FRPPRQO\�XVHG��DQG�XVH�RI�WKH�'HOSKL�FRQVHQVXV�PHWKRG���DV�WKH�RYHUDUFKLQJ�

PHWKRGRORJ\�IRU�LGHQWLI\LQJ�D�µWRS�ILYH¶�OLVW��

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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,Q�WKLV�DUWLFOH�ZH�SUHVHQW�WKH�$XVWUDOLDQ�5KHXPDWRORJ\�$VVRFLDWLRQ��$5$��µWRS�ILYH¶�OLVW�RI�

WKH�ORZ�YDOXH�SUDFWLFHV���

0DWHULDOV�DQG�0HWKRGV�

7KH�(92/9(�$5$�ZRUNLQJ�JURXS�FRPSULVHG����UKHXPDWRORJLVWV�DQG���DGYDQFHG�

UKHXPDWRORJ\�WUDLQHHV�IRUPHG�DIWHU�D�FDOO�IRU�LQWHUHVWHG�$5$�PHPEHUV��$W�D�IDFH�WR�IDFH�

PHHWLQJ�LQ�������WKH�JXLGLQJ�(92/9(�SULQFLSOHV�ZHUH�GLVFXVVHG�DQG�LW�ZDV�DJUHHG�WKDW�

LWHPV�VKRXOG�EH�LQFOXGHG�LI�WKH\�ZHUH�HLWKHU�SULPDULO\�D�UKHXPDWRORJLVW�LVVXH�RU�DQ�LVVXH�WKDW�

UKHXPDWRORJLVWV�VKRXOG�DGYRFDWH�IRU�RQ�EHKDOI�RI�WKHLU�SDWLHQWV���

$�SUHOLPLQDU\�OLVW�RI�ORZ�YDOXH�FOLQLFDO�SUDFWLFHV�ZDV�FUHDWHG�EDVHG�XSRQ�WKH�ZRUNLQJ�JURXS¶V�

FOLQLFDO�H[SHULHQFHV��DV�ZHOO�DV�FRQVLGHUDWLRQ�RI�SRWHQWLDOO\�UHOHYDQW�LWHPV�LGHQWLILHG�IURP�OLVWV�

JHQHUDWHG�E\�RWKHUV������7KH�ZRUNLQJ�JURXS�UHGXFHG�WKH�LQLWLDO�OLVW�WR�WZHOYH�LWHPV��QRWLQJ�WKDW�

VRPH�LWHPV�LQFOXGHG�PXOWLSOH�FRPSRQHQWV��7ZR�LWHPV�ZHUH�H[FOXGHG��'R�QRW�SUHVFULEH�

ELVSKRVSKRQDWHV�IRU�SDWLHQWV�DW�ORZ�ULVN�RI�IUDFWXUH��DQG�'R�QRW�SHUIRUP�ZKROH�ERG\�ERQH�

VFDQV�IRU�GLDJQRVWLF�VFUHHQLQJ�IRU�SHULSKHUDO�DQG�D[LDO�DUWKULWLV�LQ�WKH�DGXOWV���DV�WKHVH�ZHUH�

QRW�FRQVLGHUHG�UHOHYDQW�WR�WKH�$XVWUDOLDQ�FRQWH[W��

6PDOO�WHDPV�IRU�HDFK�WRSLF�ZHUH�IRUPHG�WR�UHYLHZ�WKH�HYLGHQFH�DQG�GHWHUPLQH�LI�WKH�

SUHOLPLQDU\�OLVW�RI�ORZ�YDOXH�SUDFWLFHV�PHW�DOO�RI�WKH�IROORZLQJ�FULWHULD��

L� 6WURQJ�HYLGHQFH�RI�ORZ�YDOXH�FOLQLFDO�SUDFWLFH�IURP�D�OLWHUDWXUH�UHYLHZ��DQG�

LL� (YLGHQFH�RI�KLJK�RU�LQFUHDVLQJ�FOLQLFDO�XVH�DQG�VLJQLILFDQW�DQG�RU�LQFUHDVLQJ�FRVW�WR�

WKH�$XVWUDOLDQ�FRPPXQLW\�EDVHG�XSRQ�SXEOLFO\�DYDLODEOH�0HGLFDUH�%HQHILWV�6FKHGXOH�

�0%6��LWHP�XVDJH�DQG�FRVW�GDWD�UHODWLQJ�WR�HDFK�VWDWHPHQW�IURP������WR��������

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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0HGLFDUH�6WDWLVWLFV�SURYLGHV�GDWD�IRU�0%6�LWHP�QXPEHUV�GLYLGHG�E\�WKH�QXPEHU�RI�0HGLFDUH�

SDUWLFLSDQWV�HQUROOHG�DW�WKH�HQG�RI�HDFK�PRQWK��)RU�WKLV�SURMHFW��XVDJH�GDWD�DUH�H[SUHVVHG�DV�

QXPEHU�RI�VHUYLFHV�SHU�ILQDQFLDO�\HDU��DQG�FRVWV�DUH�H[SUHVVHG�DV�WRWDO�EHQHILWV�SDLG�RXW�IRU�

WKHVH�VHUYLFHV�E\�ILQDQFLDO�\HDU��7KH�QXPEHU�RI�VHUYLFHV�DQG�FRVWV�LQFOXGHG�LQ�WKH�0HGLFDUH�

6WDWLVWLFV�GDWD�RQO\�UHODWH�WR�VHUYLFHV�WKDW�DUH�SHUIRUPHG�E\�D�UHJLVWHUHG�SURYLGHU��TXDOLI\�IRU�

WKH�0HGLFDUH�EHQHILW��DQG�IRU�ZKLFK�D�FODLP�KDV�EHHQ�SURFHVVHG�E\�0HGLFDUH�$XVWUDOLD��7KH\�

GR�QRW�LQFOXGH�VHUYLFHV�SURYLGHG�E\�KRVSLWDO�GRFWRUV�WR�SXEOLF�SDWLHQWV�LQ�SXEOLF�KRVSLWDOV�RU�

VHUYLFHV�WKDW�TXDOLI\�IRU�D�EHQHILW�XQGHU�WKH�'HSDUWPHQW�RI�9HWHUDQV
�$IIDLUV�1DWLRQDO�

7UHDWPHQW�$FFRXQW��$QRWKHU�LPSRUWDQW�FDYHDW�RI�0%6�GDWD�LV�WKDW�VRPH�VLQJOH�LWHPV�FDQ�EH�

XVHG�IRU�PXOWLSOH�LQGLFDWLRQV�DQG�WKH�VSHFLILF�LQGLFDWLRQ�IRU�ZKLFK�WKDW�LWHP�LV�XVHG�LV�QRW�

FROOHFWHG��)RU�H[DPSOH��ZKLOH�WKHUH�DUH�0%6�LWHP�QXPEHUV�IRU�XOWUDVRXQG�JXLGHG�LQMHFWLRQV��

WKHVH�GR�QRW�GLIIHUHQWLDWH�EHWZHHQ�XOWUDVRXQG�JXLGHG�LQMHFWLRQV�IRU�GLIIHUHQW�ERG\�SDUWV��,Q�

PRVW��EXW�QRW�DOO�LQVWDQFHV�ZH�H[FOXGHG�LWHP�QXPEHUV�IRU�GLDJQRVWLF�LPDJLQJ�LI�WKH�VLWH�EHLQJ�

LPDJHG�ZDV�QRW�VSHFLILHG���

2QH�LWHP��µ'R�QRW�RUGHU�DQ�+/$�%���XQOHVV�VSRQG\ORDUWKULWLV�LV�VXVSHFWHG�EDVHG�RQ�VSHFLILF�

VLJQV�RU�V\PSWRPV¶��ZDV�UHPRYHG�IURP�WKH�OLVW�DIWHU�WKH�UHYLHZ�UHYHDOHG�LW�GLG�QRW�IXOILO�WKH�

FULWHULD�RI�KLJK�RU�LQFUHDVLQJ�XVDJH�RU�KLJK�FRVW�LQ�$XVWUDOLD��)ROORZLQJ�UHYLHZ�RI�WKH�

HYLGHQFH��D�QHZ�LWHP�ZDV�LQFOXGHG��µ'R�QRW�RUGHU�DQWL�QHXWURSKLO�F\WRSODVPLF�

DQWLERGLHV��$1&$��WHVWLQJ�IRU�GLDJQRVLV�RI�YDVFXOLWLV�XQOHVV�RQH�RI�WKH�FRQVHQVXV�JXLGHOLQH�

LQGLFDWLRQV�LV�SUHVHQW¶��:H�UHWDLQHG�WZR�LWHPV��µ'R�QRW�XVH�XOWUDVRXQG�JXLGDQFH�WR�SHUIRUP�

LQMHFWLRQV�LQWR�WKH�VXE�DFURPLDO�VSDFH��RU�WURFKDQWHULF�EXUVD���DV�LW�SURYLGHV�QR�DGGLWLRQDO�

EHQHILW�LQ�FRPSDULVRQ�WR�ODQGPDUN�JXLGHG�LQMHFWLRQ¶��EHFDXVH�HYHQ�WKRXJK�LW�ZDVQ¶W�SRVVLEOH�

WR�H[WUDFW�WKH�H[DFW�QXPEHU�DQG�FRVW�RI�WKHVH�VXEVLGLVHG�XOWUDVRXQG�JXLGHG�LQMHFWLRQV��

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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FRQVHQVXV�DPRQJ�WKH�ZRUNLQJ�JURXS�ZDV�WKDW�D�ODUJH�DQG�LQFUHDVLQJ�QXPEHU�RI�XOWUDVRXQG�

JXLGHG�LQMHFWLRQV�DUH�EHLQJ�SHUIRUPHG��LQDSSURSULDWHO\��LQWR�WKHVH�VLWHV��

7KH�ZRUNLQJ�JURXS�UHILQHG�WKH�µGR�QRW�GR¶�VWDWHPHQWV��DQG�ZURWH�EULHI�VXPPDULHV�RI�WKH�

HYLGHQFH�LQ�VXSSRUW�RI�LW�EHLQJ�D�ORZ�YDOXH�FOLQLFDO�SUDFWLFH�XVLQJ�WKH�1+05&�

UHFRPPHQGDWLRQV�IRU�VXPPDULVLQJ�WKH�OHYHO�RI�HYLGHQFH��VWUHQJWK�RI�UHFRPPHQGDWLRQ�DQG�

TXDOLW\���

$Q�DQRQ\PRXV�VXUYH\�ZDV�FUHDWHG�LQ�6XUYH\0RQNH\����$OO�RUGLQDU\������UKHXPDWRORJLVWV��

DQG�DVVRFLDWH�����UKHXPDWRORJ\�WUDLQHHV��$5$�PHPEHUV�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�YLD�HPDLO�

RQ����'HFHPEHU������ZLWK�D�UHPLQGHU�VHQW����)HEUXDU\�������7KH�$5$�%RDUG�DSSURYHG�WKH�

VXUYH\�DQG�HWKLFDO�DSSURYDO�ZDV�QRW�VRXJKW��

5HVSRQGHQWV�ZHUH�SURYLGHG�ZLWK�WKH�VXUYH\�SXUSRVH�DQG�EDFNJURXQG�LQIRUPDWLRQ�DERXW�

(92/9(��SUHVHQWHG�ZLWK�WKH����SURSRVHG�UHFRPPHQGDWLRQV�IRU�QRW�XQGHUWDNLQJ�D�SDUWLFXODU�

WHVW��WUHDWPHQW�RU�SURFHGXUH�DQG�D�VXPPDU\�RI�WKH�HYLGHQFH�IRU�HDFK�UHFRPPHQGDWLRQ��7KH\�

ZHUH�DVNHG�WR�VHOHFW�WKH�ILYH�UHFRPPHQGDWLRQV�IRU�ZKLFK�WKH\�FRQVLGHUHG�WKH�HYLGHQFH�WR�EH�

WKH�VWURQJHVW��7KH\�FRXOG�DOVR�SURYLGH�FRPPHQWV�IRU�DQ\�RI�WKH�VWDWHPHQWV�LQ�IUHH�WH[W��

)LQDOO\�WKH\�ZHUH�DVNHG�WR�SURYLGH�VRPH�GHPRJUDSKLF�DQG�FOLQLFDO�SUDFWLFH�GHWDLOV��JHQGHU��

VHWWLQJ�LQ�ZKLFK�WKH�PDMRULW\�RI�KRXUV�DUH�ZRUNHG��SXEOLF��SULYDWH��DFDGHPLF��UHWLUHG��RWKHU���

IHOORZVKLS�VWDWXV��IHOORZ�IRU�����\HDUV��������\HDUV��������\HDUV�RU�!���\HDUV���DQG�SUDFWLFH�

ORFDWLRQ��XUEDQ�PHWURSROLWDQ��ODUJH�UXUDO�FHQWUH��VPDOO�UXUDO�FHQWUH��UHPRWH���)RU�WKH�SXUSRVHV�

RI�RXU�µWRS�ILYH¶�OLVW�ZH�H[FOXGHG�WUDLQHH�UHVSRQVHV���

5HVXOWV�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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5HVSRQGHQWV�LQFOXGHG�����UKHXPDWRORJLVWV��������UHVSRQVH�UDWH��DQG����WUDLQHHV��������

UHVSRQVH�UDWH���7KH�PDMRULW\�RI�UKHXPDWRORJLVWV�ZHUH�PDOH��Q ��������������PLVVLQJ�

UHVSRQVHV��DQG�MXVW�RYHU�KDOI�ZRUNHG�SULPDULO\�LQ�SULYDWH�SUDFWLFH��Q �������������PLVVLQJ�

UHVSRQVHV����

7DEOH���SUHVHQWV�WKH�SURSRUWLRQ�RI�UKHXPDWRORJLVWV�ZKR�SXW�HDFK�RI�WKH����VWDWHPHQWV�LQWR�

WKHLU�µWRS�ILYH¶�OLVW�LQ�RUGHU�RI�UDQNLQJ��(QGRUVHPHQW�RI�LQGLYLGXDO�VWDWHPHQWV�UDQJHG�IURP�

�����WR�������RI�UHVSRQGHQWV��7KH�KLJKHVW�HQGRUVHPHQW�ZDV�IRU�QRW�SHUIRUPLQJ�DUWKURVFRSLF�

WUHDWPHQWV�IRU�NQHH�RVWHRDUWKULWLV�DQG�RU�GHJHQHUDWLYH�PHQLVFDO�WHDUV����������ZKLOH�RYHU�KDOI�

HQGRUVHG�QRW�SHUIRUPLQJ�$1$�WHVWLQJ�IRU�SDWLHQWV�ZLWKRXW�UKHXPDWLF�V\PSWRPV����������

LPDJLQJ�IRU�ORZ�EDFN�SDLQ�LQ�WKRVH�ZLWKRXW�VSHFLILF�LQGLFDWLRQV����������DQG�XOWUDVRXQG�

JXLGDQFH�IRU�VKRXOGHU�LQMHFWLRQV����������1HDUO\�DOO�RI�WKH�FRPPHQWV�LQGLFDWHG�WKDW�

UHVSRQGHQWV�ZRXOG�KDYH�OLNHG�WR�HQGRUVH�PRUH�WKDQ�ILYH�VWDWHPHQWV��7UDLQHH�UHVSRQVHV�ZHUH�

VLPLODU�ZLWK�IRXU�RI�WKH�VDPH�UHFRPPHQGDWLRQV�FKRVHQ�LQ�WKH�WRS���DOWKRXJK�WKHUH�ZDV�HYHQ�

VWURQJHU�HQGRUVHPHQW�IRU�QRW�SHUIRUPLQJ�DUWKURVFRSLF�WUHDWPHQWV�IRU�NQHH�RVWHRDUWKULWLV�

DQG�RU�GHJHQHUDWLYH�PHQLVFDO�WHDUV���������DQG�QRW�SHUIRUPLQJ�$1$�WHVWLQJ�IRU�SDWLHQWV�

ZLWKRXW�UKHXPDWLF�V\PSWRPV�����������

7KH�WRS�ILYH�UHFRPPHQGDWLRQV�WRJHWKHU�ZLWK�D�VXPPDU\�RI�WKH�HYLGHQFH�WKDW�WKH\�DUH�D�ORZ�

YDOXH�WHVW�RU�WUHDWPHQW�DQG�WKHLU�FXUUHQW�XVH�FRVW�LV�VXPPDULVHG�EHORZ��7KH�UHPDLQLQJ�VHYHQ�

UHFRPPHQGDWLRQV�DUH�GHVFULEHG�LQ�$SSHQGL[����

5HFRPPHQGDWLRQ�RQH��'R�QRW�SHUIRUP�DUWKURVFRS\�ZLWK�ODYDJH�DQG�RU�GHEULGHPHQW�RU�

SDUWLDO�PHQLVFHFWRP\�IRU�SDWLHQWV�ZLWK�V\PSWRPDWLF�RVWHRDUWKULWLV�RI�WKH�NQHH�DQG�RU�

GHJHQHUDWH�PHQLVFDO�WHDU

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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6WUHQJWK�RI�UHFRPPHQGDWLRQ��$

1+05&�/HYHO�RI�HYLGHQFH��,��

&DWHJRU\�RI�HYLGHQFH��,D�

7KHUH�LV�FRQVLVWHQW�HYLGHQFH�WR�LQGLFDWH�WKDW�DUWKURVFRSLF�ODYDJH�DQG�RU�GHEULGHPHQW�WR�WUHDW�

SHRSOH�IRU�V\PSWRPDWLF�NQHH�RVWHRDUWKULWLV��DQG�RU�SDUWLDO�PHQLVFHFWRP\�IRU�SDWLHQWV�ZLWK�D�

GHJHQHUDWH�PHQLVFDO�WHDU��ZLWK�RU�ZLWKRXW�XQGHUO\LQJ�RVWHRDUWKULWLV���LV�QR�PRUH�HIIHFWLYH�WKDQ�

SODFHER�VXUJHU\�RU�QRQ�RSHUDWLYH�DOWHUQDWLYHV�������7KHUH�DSSHDUV�WR�EH�D�KLJK�UDWH�RI�

FRQYHUVLRQ�IURP�NQHH�DUWKURVFRS\�WR�WRWDO�NQHH�DUWKURSODVW\��ZKLFK�ULVHV�ZLWK�LQFUHDVHG�DJH��

IXUWKHU�VXJJHVWLQJ�DUWKURVFRSLF�VXUJHU\�VKRXOG�EH�DYRLGHG�LQ�SHRSOH�RYHU�WKH�DJH�RI����

\HDUV�������$GGLWLRQDOO\��DUWKURVFRS\�LV�DVVRFLDWHG�ZLWK�SHUL�DQG�SRVW�RSHUDWLYH�ULVNV�DQG�

FRQVLGHUDEOH�FRVW�������

7R�GHWHUPLQH�WKH�WUHQG�LQ�SHUIRUPDQFH�RI�NQHH�DUWKURVFRSLF�WUHDWPHQW�IRU�NQHH�RVWHRDUWKULWLV�

RYHU�WLPH�ZH�FRQVLGHUHG���RI���0%6�FRGHV�IRU�NQHH�DUWKURVFRSLF�ZDVKRXW��GHEULGHPHQW�

DQG�RU�SDUWLDO�PHQLVFHFWRP\��)LJXUH�����,Q�WRWDO�WKHVH�LWHP�QXPEHUV��LQ�SHRSOH�ZLWK�SULYDWH�

KHDOWK�LQVXUDQFH��LQFUHDVHG�LQ�XVDJH�IURP������WR������ILQDQFLDO�\HDUV��WKHQ�DSSHDUHG�WR�

SODWHDX��DQG�UHGXFHG�E\������EHWZHHQ������DQG�������2YHU�WKH�HQWLUH�SHULRG�WKHUH�ZDV�DQ�

DOPRVW����S�D��LQFUHDVH��7KH�WRWDO�EHQHILW�SDLG�RXW�IRU�WKHVH�VHUYLFHV�ZDV�������PLOOLRQ�LQ�

�����DQG�DOPRVW�������PLOOLRQ�LQ�������FRUUHVSRQGLQJ�WR�DQ�DQQXDO�JURZWK�UDWH�RI���������

5HFRPPHQGDWLRQ�WZR��'R�QRW�RUGHU�DQWL�QXFOHDU�DQWLERG\��$1$��WHVWLQJ�LQ�SDWLHQWV�

ZLWKRXW�V\PSWRPV�DQG�RU�VLJQV�VXJJHVWLYH�RI�D�V\VWHPLF�UKHXPDWLF�GLVHDVH�

6WUHQJWK�RI�UHFRPPHQGDWLRQ��%��

&DWHJRU\�RI�HYLGHQFH��,,,���

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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$1$V�DUH�SUHVHQW�LQ�KHDOWK\�LQGLYLGXDOV�DQG�$1$�WHVWLQJ�LV�RQO\�XVHIXO�LQ�SDWLHQWV�ZLWK�

V\PSWRPV�DQG��RU�VLJQV�RI�D�UKHXPDWLF�GLVHDVH�ZKHUH�LW�FDQ�DLG�LQ�WKH�FRQILUPDWLRQ�RU�

H[FOXVLRQ�RI�V\VWHPLF�FRQQHFWLYH�WLVVXHV�GLVHDVHV��$1$�WHVWLQJ�KDV�D�YHU\�KLJK�QHJDWLYH�

SUHGLFWLYH�YDOXH�IRU�H[FOXGLQJ�FRQQHFWLYH�WLVVXH�GLVHDVHV��+RZHYHU�D�SRVLWLYH�$1$�GRHV�QRW�

KDYH�D�KLJK�SRVLWLYH�SUHGLFWLYH�YDOXH�IRU�GLDJQRVLQJ�WKHVH�FRQGLWLRQV�LQ�LVRODWLRQ��DQG�IXUWKHU�

VXE�VHURORJ\�WHVWLQJ�LV�QHHGHG�WR�DFFXUDWHO\�GLDJQRVH�DQG�FODVVLI\�WKHVH�FRQGLWLRQV�������

'HVSLWH�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�QRW�WR�SHUIRUP�DQ�$1$�WHVW�LQ�SDWLHQWV�ZLWKRXW�

V\PSWRPV�DQG�RU�VLJQV�VXJJHVWLYH�RI�D�FRQQHFWLYH�WLVVXH�GLVHDVH�������WKHUH�KDV�EHHQ�D�VWHDG\�

LQFUHDVH�RYHU�WKH�ODVW�GHFDGH�LQ�WKH�QXPEHU�RI�0%6�IXQGHG�$1$�WHVWV�RUGHUHG��)LJXUH�����

7KH�WRWDO�EHQHILWV�SDLG�RXW�IRU�WKHVH�VHUYLFHV�KDV�LQFUHDVHG�IURP�������PLOOLRQ�LQ�WKH������

ILQDQFLDO�\HDU�WR��������PLOOLRQ�LQ�WKH������ILQDQFLDO�\HDU��FRUUHVSRQGLQJ�WR�DQ�DQQXDO�JURZWK�

UDWH�RI��������

5HFRPPHQGDWLRQ�WKUHH��'R�QRW�XQGHUWDNH�LPDJLQJ�IRU�ORZ�EDFN�SDLQ�LQ�SDWLHQWV�

ZLWKRXW�LQGLFDWLRQV�RI�D�VHULRXV�XQGHUO\LQJ�FRQGLWLRQ�

6WUHQJWK�RI�UHFRPPHQGDWLRQ��$�

1+05&�/HYHO�RI�HYLGHQFH��,��

&DWHJRU\�RI�HYLGHQFH��,D�

0RVW�HSLVRGHV�RI�ORZ�EDFN�SDLQ��a�����GR�QRW�UHTXLUH�LPDJLQJ��,PDJLQJ�PD\�LGHQWLI\�

LUUHOHYDQW�LQFLGHQWDO�ILQGLQJV�DQG�LQFUHDVH�WKH�ULVN�RI�H[SRVXUH�WR�XQQHFHVVDU\��DQG�VRPHWLPHV�

LQYDVLYH�WUHDWPHQW��LQ�DGGLWLRQ�WR�LQFUHDVLQJ�FRVWV�������)RU�SDWLHQWV�ZLWK�ORZ�EDFN�SDLQ�DQG�QR�

VXJJHVWLRQ�RI�VHULRXV�XQGHUO\LQJ�FRQGLWLRQV�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�SDLQ�RU�

GLVDELOLW\�RXWFRPHV�EHWZHHQ�LPPHGLDWH�LPDJLQJ�DV�FRPSDUHG�ZLWK�XVXDO�FDUH�ZLWKRXW�

LPDJLQJ�������

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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0%6�IXQGHG�LPDJLQJ�IRU�ORZ�EDFN�SDLQ�KDV�EHHQ�LQFUHDVLQJ�FRQVLVWHQWO\�VLQFH������

SULPDULO\�GXH�WR�LQFUHDVHG�QXPEHUV�RI�&7�DQG�05,�VFDQV��)LJXUH�����7KH�WRWDO�0%6�EHQHILW�

SDLG�RXW�IRU�05,�LPDJLQJ�KDV�JURZQ�IURP��������PLOOLRQ�LQ������WR�DOPRVW��������PLOOLRQ�LQ�

������DQ�DQQXDO�JURZWK�UDWH�RI�DOPRVW�����7KH�WRWDO�EHQHILW�SDLG�RXW�IRU�WKH�RWKHU�LPDJLQJ�

PRGDOLWLHV�RI�&7�LPDJLQJ�DQG�UDGLRJUDSK\�KDV�DOVR�JURZQ�IURP�������PLOOLRQ�LQ������WR�

�������PLOOLRQ�LQ�������DQ�DQQXDO�JURZWK�UDWH�RI�������

5HFRPPHQGDWLRQ�IRXU��'R�QRW�XVH�XOWUDVRXQG�JXLGDQFH�WR�SHUIRUP�LQMHFWLRQV�LQWR�WKH�

VXE�DFURPLDO�VSDFH��DV�LW�SURYLGHV�QR�DGGLWLRQDO�EHQHILW�LQ�FRPSDULVRQ�WR�ODQGPDUN�

JXLGHG�LQMHFWLRQ�

6WUHQJWK�RI�UHFRPPHQGDWLRQ��$

1+05&�/HYHO�RI�HYLGHQFH��,��

&DWHJRU\�RI�HYLGHQFH��,D

&XUUHQWO\�WKHUH�LV�QR�KLJK�TXDOLW\�HYLGHQFH�WR�VXSSRUW�WKH�VXSHULRULW\�RI�XOWUDVRXQG�JXLGHG�

VXEDFURPLDO�LQMHFWLRQV�FRPSDUHG�ZLWK�LQMHFWLRQV�JXLGHG�E\�ODQGPDUNV�DORQH��%DVHG�XSRQ�

PRGHUDWH�HYLGHQFH�IURP�ILYH�WULDOV��D�&RFKUDQH�UHYLHZ�ZDV�XQDEOH�WR�ILQG�DQ\�DGYDQWDJH�RI�

XOWUDVRXQG�JXLGHG�LQMHFWLRQ�RYHU�HLWKHU�ODQGPDUN�JXLGHG�RU�LQWUDPXVFXODU�LQMHFWLRQ����7KHVH�

UHVXOWV�DUH�FRQVLVWHQW�ZLWK�D�PRUH�UHFHQW�WULDO����,Q�YLHZ�RI�WKH�FXUUHQWO\�DYDLODEOH�GDWD�DQG�WKH�

VLJQLILFDQW�DGGHG�FRVW��WKHUH�LV�OLWWOH�FOLQLFDO�MXVWLILFDWLRQ�LQ�XVLQJ�XOWUDVRXQG�WR�JXLGH�

LQMHFWLRQV�IRU�VKRXOGHU�SDLQ��

7KH�H[DFW�QXPEHU�DQG�FRVWV�RI�VXEVLGLVHG�XOWUDVRXQG�JXLGHG�LQMHFWLRQV�LQWR�WKH�VXEDFURPLDO�

VSDFH�LV�XQNQRZQ�DV�WKHUH�DUH�WZR�0%6�LWHP�QXPEHUV�WKDW�LQFOXGH�DQ�XOWUDVRXQG�JXLGHG�

LQWHUYHQWLRQ�DQG�QHLWKHU�VSHFLI\�D�ERG\�VLWH��:H�FRQVLGHU�WKDW�D�VXEVWDQWLDO�QXPEHU�RI�WKHVH�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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SURFHGXUHV�DUH�OLNHO\�WR�KDYH�EHHQ�SHUIRUPHG�IRU�VKRXOGHU�SDLQ��7KHUH�KDV�EHHQ�DQ�DQQXDO�

LQFUHDVH�RI�������LQ�WKH�QXPEHU�RI�XOWUDVRXQG�JXLGHG�LQMHFWLRQV�IRU�WKH�SHULRG������WR������

�)LJXUH�����,Q�WKH�����������ILQDQFLDO�\HDU�WKH�WRWDO�EHQHILWV�SDLG�WKURXJK�WKH�0%6�IRU�

XOWUDVRXQG�JXLGHG�LQMHFWLRQ�ZDV�DOPRVW�������PLOOLRQ���

$V�D�FRPSDULVRQ�WKH�WRWDO�EHQHILWV�SDLG�WKURXJK�WKH�0%6�IRU�ODQGPDUN�JXLGHG�MRLQW�LQMHFWLRQV�

�0%6�LWHPV�������DQG��������LQ�WKH�����������ILQDQFLDO�\HDU�ZDV�������PLOOLRQ��7KHVH�

ZHUH�UHPRYHG�IURP�WKH�0%6�RQ�WKH��VW�1RYHPEHU������GXH�WR�D�%XGJHW�GHFLVLRQ�E\�WKH�

JRYHUQPHQW�WKDW�WKHVH�VHUYLFHV�DUH�PLQRU�DQG�URXWLQH�LQ�QDWXUH�DQG�FDQ�EH�GHOLYHUHG�DV�SDUW�RI�

D�VWDQGDUG�FRQVXOWDWLRQ��:KLOH�UHPRYDO�RI�WKLV�0%6�LWHP�PD\�KDYH�UHVXOWHG�LQ�D�UHGXFWLRQ�LQ�

ODQGPDUN�JXLGHG�LQMHFWLRQ�LQ�SULPDU\�DQG�VHFRQGDU\�FDUH��LW�PD\�KDYH�DOVR�FRQWULEXWHG�WR�WKH�

REVHUYHG�LQFUHDVH�LQ�PRUH�H[SHQVLYH�LPDJH�JXLGHG�LQMHFWLRQV��6HYHUDO�UHVSRQGHQWV�PDGH�

FRPPHQWV�DERXW�WKH�ODFN�RI�UHLPEXUVHPHQW�IRU�LQMHFWLRQ��VXEVHTXHQW�GHVNLOOLQJ�RI�*3V��ORQJ�

ZDLW�WLPHV�IRU�SXEOLF�UKHXPDWRORJ\�FOLQLFV��DQG�UDGLRORJLVW�GULYHQ�UHIHUUDOV�DV�SRVVLEOH�

UHDVRQV�IRU�WKH�LQFUHDVH�LQ�LPDJH�JXLGHG�LQMHFWLRQ����

5HFRPPHQGDWLRQ�ILYH��'R�QRW�RUGHU�DQWL�GRXEOH�VWUDQGHG��GV��'1$�DQWLERGLHV�LQ�$1$�

QHJDWLYH�SDWLHQWV�XQOHVV�FOLQLFDO�VXVSLFLRQ�RI�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��6/(��

UHPDLQV�KLJK�

6WUHQJWK�RI�UHFRPPHQGDWLRQ��%

&DWHJRU\�RI�HYLGHQFH��,,,��

,QWHUQDWLRQDO�UHFRPPHQGDWLRQV�DGYLVH�WHVWLQJ�IRU�DQWL�GV'1$�DQWLERGLHV�RQO\�DIWHU�GHWHFWLQJ�

D�SRVLWLYH�$1$�LQ�SDWLHQWV�ZLWK�V\PSWRPV�FRQVLVWHQW�ZLWK�6/(����,Q�SDWLHQWV�ZKR�DUH�$1$�

QHJDWLYH��DQWL�GV'1$�VKRXOG�RQO\�EH�RUGHUHG�LQ�FOLQLFDO�VLWXDWLRQV�ZKHUH�WKH�SUH�WHVW�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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SUREDELOLW\�RI�6/(�LV�YHU\�KLJK����:KHUH�SRVLWLYH��UHSHDWLQJ�DQWL�GV'1$�DQWLERGLHV�WLWUHV�LV�D�

XVHIXO�WHVW�IRU�PRQLWRULQJ�GLVHDVH�DFWLYLW\��HVSHFLDOO\�LQ�OXSXV�QHSKULWLV���

7KH�QXPEHU�RI�0%6�IXQGHG�DQWL�GV'1$�WHVWV�SHUIRUPHG�RYHU������WR������KDV�VWHDGLO\�

LQFUHDVHG��)LJXUH�����DQG�WKH�WRWDO�EHQHILWV�SDLG�RXW�IRU�WKHVH�WHVWV�PRUH�WKDQ�GRXEOHG�LQ�WKH�

ODVW�GHFDGH�IURP������PLOOLRQ�GROODUV�LQ������WR������PLOOLRQ�GROODUV�LQ�������7KLV�DPRXQWV�WR�

DQ�DYHUDJH�SHU�DQQXP�JURZWK�RI�DOPRVW�����7KHUH�LV�QR�HSLGHPLRORJLF�GDWD�VXJJHVWLQJ�WKDW�

WKH�LQFLGHQFH�RI�6/(�LV�ULVLQJ��)RU�H[DPSOH�RYHU�URXJKO\�WKH�VDPH�WLPH�SHULRG�IRU�ZKLFK�

KRVSLWDO�VHSDUDWLRQV�GDWD�DUH�DYDLODEOH�������WR��������WKH�QXPEHU�RI�KRVSLWDO�VHSDUDWLRQV�

ZLWK�D�SULQFLSDO�GLDJQRVLV�RI�6/(�LQFUHDVHG�E\�OHVV�WKDQ������S�D���

'LVFXVVLRQ�DQG�&RQFOXVLRQ�

,Q�WKLV�SDSHU�ZH�UHSRUW�WKH�WRS�ILYH�HYLGHQFH��DQG�FRQVHQVXV�EDVHG�UHFRPPHQGDWLRQV�IRU�WHVWV�

DQG�SURFHGXUHV�WKDW�$XVWUDOLDQ�UKHXPDWRORJLVWV�FRQVLGHU�WR�EH�ORZ�YDOXH�FDUH��$Q�DGGLWLRQDO�

HLJKW�UHFRPPHQGDWLRQV��ZKLOH�QRW�LQFOXGHG�LQ�WKH�WRS�ILYH��ZHUH�DOVR�HQGRUVHG�E\�D�

VLJQLILFDQW�QXPEHU�RI�UKHXPDWRORJLVWV��7KH�PRVW�HQGRUVHG�UHFRPPHQGDWLRQ�UHJDUGLQJ�

DUWKURVFRS\�RVWHRDUWKULWLV�RI�WKH�NQHH�DQG�RU�GHJHQHUDWH�PHQLVFDO�WHDU�LV�FRQVLVWHQW�ZLWK�WKH�

UHFHQWO\�ODXQFKHG�$XVWUDOLDQ�&OLQLFDO�&DUH�6WDQGDUGV�IRU�2VWHRDUWKULWLV�RI�WKH�.QHH����DV�ZHOO�

DV�QHZ�FOLQLFDO�SUDFWLFH�JXLGHOLQH�SXEOLVKHG�LQ�WKH�%0-���

:KLOH�ZH�DOVR�LQFOXGH�VLPLODU�UHFRPPHQGDWLRQV�UHJDUGLQJ�$1$��(1$��GV'1$�WHVWLQJ�DQG�

IUHTXHQF\�RI�%0'�PRQLWRULQJ�WR�VRPH�RWKHU�FRXQWULHV��RWKHU�UHFRPPHQGDWLRQV�ZHUH�QRW�

WUDQVIHUUDEOH�WR�WKH�$XVWUDOLDQ�FRQWH[W��)RU�H[DPSOH�LWHPV�VXFK�DV�WHVWLQJ�IRU�/\PH�GLVHDVH�

DQG�SUHVFULELQJ�ELRORJLF�DJHQWV�SULRU�WR�PHWKRWUH[DWH�ZHUH�QRW�GHHPHG�DSSOLFDEOH�WR�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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$XVWUDOLD�GXH�WR�GLIIHUHQFHV�LQ�GLVHDVH�SUHYDOHQFH�DQG�PDQGDWHG�0HGLFDUH�UHVWULFWLRQV��7KLV�

KLJKOLJKWV�WKH�LPSRUWDQFH�RI�FUHDWLQJ�UHFRPPHQGDWLRQV�EDVHG�RQ�ORFDO�FOLQLFDO�SUDFWLFHV��

,Q�RUGHU�IRU�RXU�µWRS�ILYH¶�UHFRPPHQGDWLRQV�WR�EH�LPSOHPHQWHG�LQWR�GDLO\�SUDFWLFH�

FRQVLGHUDWLRQ�RI�HQDEOHUV�DQG�EDUULHUV�ZLOO�EH�UHTXLUHG��$V�D�ILUVW�VWHS�ZH�LQWHQG�WR�

GLVVHPLQDWH�RXU�UHFRPPHQGDWLRQV�ZLGHO\�WR�FOLQLFLDQV�WKURXJK�SHHU�UHYLHZ�SXEOLFDWLRQ��QHZV�

VLWHV��FRQIHUHQFHV�DQG�SUHVHQWDWLRQV��DQG�WR�FRQVXPHUV�WKURXJK�WKH�XVH�RI�VRFLDO�PHGLD�VXFK�

DV�WZLWWHU��$GGLWLRQDOO\��VRPH�RI�RXU�UHFRPPHQGDWLRQV�PD\�EH�VXSSRUWHG�E\�RWKHU�LQLWLDWLYHV�

WKDW�DUH�DOUHDG\�WDNLQJ�SODFH�VXFK�DV�WKH�0%6�UHYLHZ����DQG�QHZ�PRGHOV�RI�FDUH�IRU�EDFN�

SDLQ����:KLOH�WKLV�PHDQV�WKDW�ZH�ZLOO�QRW�EH�DEOH�WR�GHWHUPLQH�WKH�SUHFLVH�LPSDFW�RI�WKH�$5$�

(92/9(�LQLWLDWLYH��ZH�SODQ�WR�PRQLWRU�WKH�XSWDNH�RI�RXU�UHFRPPHQGDWLRQV�XVLQJ�0HGLFDUH�

VWDWLVWLFV�GDWD��

$FNQRZOHGJPHQWV�

1R�IXQGLQJ�ZDV�UHFHLYHG�IRU�WKLV�VWXG\��5%�LV�VXSSRUWHG�E\�DQ�1+05&�6HQLRU�3ULQFLSDO�

5HVHDUFK�)HOORZVKLS�� �

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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5HIHUHQFHV��

��� $XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH�������$XVWUDOLD
V�KHDOWK�������$XVWUDOLD
V�

KHDOWK�VHULHV�QXPEHU�����&DW��QR��$86������&DQEHUUD��$,+:��

��� 6RRQ�-��%XFKELQGHU�5��&ORVH�-��+LOO�&��$OODQ�6��7XUQRXU�&��,GHQWLI\LQJ�ORZ�YDOXH�

FDUH��WKH�5R\DO�$XVWUDODVLDQ�&ROOHJH�RI�3K\VLFLDQV
�(92/9(�LQLWLDWLYH��0HG�-�$XVW�

��������������������

��� &KRRVLQJ�:LVHO\�&DQDGD�>KRPHSDJH�RQ�WKH�,QWHUQHW@���7RURQWR��8QLYHUVLW\�RI�

7RURQWR��&DQDGLDQ�0HGLFDO�$VVRFLDWLRQ��6W�0LFKDHO
V�>FLWHG����6HSW�����@��$YDLODEOH�

IURP�KWWS���FKRRVLQJZLVHO\FDQDGD�RUJ�

��� &KRRVLQJ�:LVHO\�$XVWUDOLD�>KRPHSDJH�RQ�WKH�,QWHUQHW@��6\GQH\��136�0HGLFLQH�:LVH�

>XSGDWHG����2FW�������FLWHG����6HSW�����@��$YDLODEOH�IURP��

KWWS���FKRRVLQJZLVHO\�RUJ�DX�

��� /LQVWRQH�$7��7XURII�0��HGV���7KH�'HOSKL�PHWKRG��WHFKQLTXHV�DQG�DSSOLFDWLRQV��

0LFKLJDQ��$GGLVRQ�:HVOH\�3XE�&R��������

��� $PHULFDQ�&ROOHJH�RI�5KHXPDWRORJ\��)LYH�WKLQJV�SK\VLFLDQV�DQG�SDWLHQWV�VKRXOG�

TXHVWLRQ�>KRPHSDJH�RQ�WKH�,QWHUQHW@��3KLODGHOSKLD��$%,0�)RXQGDWLRQ�>XSGDWHG����

)HE�������FLWHG����6HSW�����@��$YDLODEOH�IURP��

KWWS���ZZZ�FKRRVLQJZLVHO\�RUJ�VRFLHWLHV�DPHULFDQ�FROOHJH�RI�UKHXPDWRORJ\��

��� &DQDGLDQ�5KHXPDWRORJ\�$VVRFLDWLRQ��)LYH�WKLQJV�SK\VLFLDQV�DQG�SDWLHQWV�VKRXOG�

TXHVWLRQ�>KRPHSDJH�RQ�WKH�,QWHUQHW@��7RURQWR��&DQDGLDQ�5KHXPDWRORJ\�$VVRFLDWLRQ�

>XSGDWHG���$SULO�������FLWHG����6HSW�����@��$YDLODEOH�IURP��

KWWS���ZZZ�FKRRVLQJZLVHO\FDQDGD�RUJ�UHFRPPHQGDWLRQV�UKHXPDWRORJ\�

��� (QGRFULQH�6RFLHW\��)LYH�WKLQJV�SK\VLFLDQV�DQG�SDWLHQWV�VKRXOG�TXHVWLRQ�>KRPHSDJH�RQ�

WKH�,QWHUQHW@��3KLODGHOSKLD��$%,0�)RXQGDWLRQ�>XSGDWHG���2FW�������FLWHG����6HSW�

����@��$YDLODEOH�IURP��KWWS���ZZZ�FKRRVLQJZLVHO\�RUJ�VRFLHWLHV�HQGRFULQH�VRFLHW\�
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��� $PHULFDQ�$FDGHP\�RI�2UWKRSDHGLF�6XUJHRQV��)LYH�WKLQJV�SK\VLFLDQV�DQG�SDWLHQWV�

VKRXOG�TXHVWLRQ�>KRPHSDJH�RQ�WKH�,QWHUQHW@��3KLODGHOSKLD��$%,0�)RXQGDWLRQ�

>XSGDWHG����6HSW�������FLWHG����6HSW�����@��$YDLODEOH�IURP��

KWWS���ZZZ�FKRRVLQJZLVHO\�RUJ�VRFLHWLHV�DPHULFDQ�DFDGHP\�RI�RUWKRSDHGLF�VXUJHRQV�

���� (OVKDXJ�$*��2YHU�����SRWHQWLDOO\�ORZ�YDOXH�KHDOWK�FDUH�SUDFWLFHV��DQ�$XVWUDOLDQ�

VWXG\��5HSO\��0HG�-�$XVW���������������������

���� 0HGLFDO�,WHP�5HSRUWV�>KRPHSDJH�RQ�WKH�,QWHUQHW@��&DQEHUUD��$XVWUDOLDQ�*RYHUQPHQW�

'HSDUWPHQW�RI�+XPDQ�6HUYLFHV�>XSGDWHG����$XJ�������FLWHG���WK�0D\�����@��

$YDLODEOH�IURP��KWWS���PHGLFDUHVWDWLVWLFV�KXPDQVHUYLFHV�JRY�DX�

���� 1+05&�DGGLWLRQDO�OHYHOV�RI�HYLGHQFH�DQG�JUDGHV�IRU�UHFRPPHQGDWLRQV�IRU�

GHYHORSHUV�RI�JXLGHOLQHV��&DQEHUUD��1DWLRQDO�+HDOWK�DQG�0HGLFDO�5HVHDUFK�&RXQFLO�

>FLWHG����6HSW�����@�$YDLODEOH�DW��

KWWSV���ZZZ�QKPUF�JRY�DX�BILOHVBQKPUF�ILOH�JXLGHOLQHV�GHYHORSHUV�QKPUFBOHYHOVBJUD

GHVBHYLGHQFHB�������SGI�

���� 6XUYH\0RQNH\�,QF��3$��&DOLIRUQLD��86$��KWWS���ZZZ�VXUYH\PRQNH\�FRP���

���� %XFKELQGHU�5��5LFKDUGV�%��+DUULV�,��.QHH�RVWHRDUWKULWLV�DQG�UROH�IRU�VXUJLFDO�

LQWHUYHQWLRQ��OHVVRQV�OHDUQHG�IURP�UDQGRPL]HG�FOLQLFDO�WULDOV�DQG�SRSXODWLRQ�EDVHG�

FRKRUWV��&XUU�2SLQ�5KHXPDWRO��������������������

���� .KDQ�0��(YDQLHZ�1��%HGL�$��$\HQL�25��%KDQGDUL�0��$UWKURVFRSLF�VXUJHU\�IRU�

GHJHQHUDWLYH�WHDUV�RI�WKH�PHQLVFXV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��&0$-�

����������������������

���� .DW]�-1��%URSK\�5+��&KDLVVRQ�&(��GH�&KDYHV�/��&ROH�%-��'DKP�'/��HW�DO��6XUJHU\�

YHUVXV�SK\VLFDO�WKHUDS\�IRU�D�PHQLVFDO�WHDU�DQG�RVWHRDUWKULWLV��1�(QJO�-�0HG�������

����������������
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���� 6LKYRQHQ�5��3DDYROD�0��0DOPLYDDUD�$��,WDOD�$��-RXNDLQHQ�$��1XUPL�+��HW�DO��

$UWKURVFRSLF�SDUWLDO�PHQLVFHFWRP\�YHUVXV�VKDP�VXUJHU\�IRU�D�GHJHQHUDWLYH�PHQLVFDO�

WHDU��1�(QJO�-�0HG�����������������������

���� 7KRUOXQG�-%��-XKO�&%��5RRV�(0��/RKPDQGHU�/6��$UWKURVFRSLF�VXUJHU\�IRU�

GHJHQHUDWLYH�NQHH��V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI�EHQHILWV�DQG�KDUPV��%0-�

�����������K������

���� .LVH�1-��5LVEHUJ�0$��6WHQVUXG�6��5DQVWDP�-��(QJHEUHWVHQ�/��5RRV�(0��([HUFLVH�

WKHUDS\�YHUVXV�DUWKURVFRSLF�SDUWLDO�PHQLVFHFWRP\�IRU�GHJHQHUDWLYH�PHQLVFDO�WHDU�LQ�

PLGGOH�DJHG�SDWLHQWV��UDQGRPLVHG�FRQWUROOHG�WULDO�ZLWK�WZR�\HDU�IROORZ�XS��%0-�������

�����L������

���� )HGRUND�&-��&HU\QLN�'/��7DXEHUJ�%��7RRVVL�1��-RKDQVRQ�1$��7KH�UHODWLRQVKLS�

EHWZHHQ�NQHH�DUWKURVFRS\�DQG�DUWKURSODVW\�LQ�SDWLHQWV�XQGHU����\HDUV�RI�DJH��-�

$UWKURSODVW\��������������������

���� :DL�(.��.UHGHU�+-��:LOOLDPV�-,��$UWKURVFRSLF�GHEULGHPHQW�RI�WKH�NQHH�IRU�

RVWHRDUWKULWLV�LQ�SDWLHQWV�ILIW\�\HDUV�RI�DJH�RU�ROGHU��XWLOL]DWLRQ�DQG�RXWFRPHV�LQ�WKH�

3URYLQFH�RI�2QWDULR��-�%RQH�-RLQW�6XUJ�$P����������D���������

���� +DZNHU�*��*XDQ�-��-XGJH�$��'LHSSH�3��.QHH�DUWKURVFRS\�LQ�(QJODQG�DQG�2QWDULR��

SDWWHUQV�RI�XVH��FKDQJHV�RYHU�WLPH��DQG�UHODWLRQVKLS�WR�WRWDO�NQHH�UHSODFHPHQW��-�%RQH�

-RLQW�6XUJ�$P����������������������

���� %RKHQVN\�0$��$GHPL�=��GH6WHLJHU�5��/LHZ�'��6XQGDUDUDMDQ�9��%XFNQLOO�$��HW�DO��

4XDQWLI\LQJ�WKH�H[FHVV�FRVW�DQG�UHVRXUFH�XWLOLVDWLRQ�IRU�SDWLHQWV�ZLWK�FRPSOLFDWLRQV�

DVVRFLDWHG�ZLWK�HOHFWLYH�NQHH�DUWKURVFRS\��D�UHWURVSHFWLYH�FRKRUW�VWXG\��7KH�.QHH�

�������������������

���� 6RORPRQ�'+��.DYDQDXJK�$-��6FKXU�3+��(YLGHQFH�EDVHG�JXLGHOLQHV�IRU�WKH�XVH�RI�

LPPXQRORJLF�WHVWV��DQWLQXFOHDU�DQWLERG\�WHVWLQJ��$UWKULWLV�5KHXP��������������������

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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���� $JPRQ�/HYLQ�1��'DPRLVHDX[�-��.DOOHQEHUJ�&��6DFN�8��:LWWH�7��+HUROG�0��HW�DO��

,QWHUQDWLRQDO�UHFRPPHQGDWLRQV�IRU�WKH�DVVHVVPHQW�RI�DXWRDQWLERGLHV�WR�FHOOXODU�

DQWLJHQV�UHIHUUHG�WR�DV�DQWL�QXFOHDU�DQWLERGLHV��$QQ�5KHXP�'LV������������������

���� <D]GDQ\�-��6FKPDMXN�*��5REELQV�0��'DLNK�'��%HDOO�$��<HOLQ�(��HW�DO��&KRRVLQJ�

ZLVHO\��WKH�$PHULFDQ�&ROOHJH�RI�5KHXPDWRORJ\
V�7RS���OLVW�RI�WKLQJV�SK\VLFLDQV�DQG�

SDWLHQWV�VKRXOG�TXHVWLRQ��$UWKULWLV�&DUH�5HV��������������������

���� %ULWLVK�&ROXPELD�*XLGHOLQHV��$QWLQXFOHDU�$QWLERG\��$1$��7HVWLQJ�IRU�&RQQHFWLYH�

7LVVXH�'LVHDVH�>KRPHSDJH�RQ�WKH�,QWHUQHW@�%ULWLVK�&ROXPELD��0LQLVWU\�RI�+HDOWK�

>XSGDWHG���-XQH�������FLWHG����6HSW�����@��$YDLODEOH�DW��

KWWS���ZZZ��JRY�EF�FD�JRY�FRQWHQW�KHDOWK�SUDFWLWLRQHU�SURIHVVLRQDO�UHVRXUFHV�EF�

JXLGHOLQHV�DQD�WHVWLQJ�

���� 7R]]ROL�5��%L]]DUR�1��7RQXWWL�(��9LOODOWD�'��%DVVHWWL�'��0DQRQL�)��HW�DO��*XLGHOLQHV�

IRU�WKH�ODERUDWRU\�XVH�RI�DXWRDQWLERG\�WHVWV�LQ�WKH�GLDJQRVLV�DQG�PRQLWRULQJ�RI�

DXWRLPPXQH�UKHXPDWLF�GLVHDVHV��$P�-�&OLQ�3DWK���������������������

���� 4DVHHP�$��$OJXLUH�3��'DOODV�3��)HLQEHUJ�/(��)LW]JHUDOG�)7��+RUZLWFK�&��HW�DO��

$SSURSULDWH�XVH�RI�VFUHHQLQJ�DQG�GLDJQRVWLF�WHVWV�WR�IRVWHU�KLJK�YDOXH��FRVW�FRQVFLRXV�

FDUH��$QQ�,QWHUQ�0HG���������������������

���� .DYDQDXJK�$)��6RORPRQ�'+��*XLGHOLQHV�IRU�LPPXQRORJLF�ODERUDWRU\�WHVWLQJ�LQ�WKH�

UKHXPDWLF�GLVHDVHV��DQWL�'1$�DQWLERG\�WHVWV��$UWKULWLV�5KHXP��������������������

���� 6XUL�3��%R\NR�(-��*ROGEHUJ�-��)RUVEHUJ�&:��-DUYLN�-*��/RQJLWXGLQDO�DVVRFLDWLRQV�

EHWZHHQ�LQFLGHQW�OXPEDU�VSLQH�05,�ILQGLQJV�DQG�FKURQLF�ORZ�EDFN�SDLQ�RU�UDGLFXODU�

V\PSWRPV��UHWURVSHFWLYH�DQDO\VLV�RI�GDWD�IURP�WKH�ORQJLWXGLQDO�DVVHVVPHQW�RI�LPDJLQJ�

DQG�GLVDELOLW\�RI�WKH�EDFN��/$,'%$&.���%0&�0XVFXORVNHO�'LV����������������

���� *UDYHV�-0��)XOWRQ�.HKRH�'��0DUWLQ�'3��-DUYLN�-*��)UDQNOLQ�*0��)DFWRUV�DVVRFLDWHG�

ZLWK�HDUO\�PDJQHWLF�UHVRQDQFH�LPDJLQJ�XWLOL]DWLRQ�IRU�DFXWH�RFFXSDWLRQDO�ORZ�EDFN�

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�
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SDLQ��D�SRSXODWLRQ�EDVHG�VWXG\�IURP�:DVKLQJWRQ�6WDWH�ZRUNHUV
�FRPSHQVDWLRQ��6SLQH�

���������������������

���� :HEVWHU�%6��%DXHU�$=��&KRL�<��&LIXHQWHV�0��3UDQVN\�*6��,DWURJHQLF�FRQVHTXHQFHV�

RI�HDUO\�PDJQHWLF�UHVRQDQFH�LPDJLQJ�LQ�DFXWH��ZRUN�UHODWHG��GLVDEOLQJ�ORZ�EDFN�SDLQ��

6SLQH����������������������

���� &KRX�5��)X�5��&DUULQR�-$��'H\R�5$��,PDJLQJ�VWUDWHJLHV�IRU�ORZ�EDFN�SDLQ��

V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��/DQFHW���������������������

���� -DUYLN�-*��*ROG�/6��&RPVWRFN�%$��+HDJHUW\�3-��5XQGHOO�6'��7XUQHU�-$��HW�DO��

$VVRFLDWLRQ�RI�HDUO\�LPDJLQJ�IRU�EDFN�SDLQ�ZLWK�FOLQLFDO�RXWFRPHV�LQ�ROGHU�DGXOWV��

-$0$�����������������������

���� %ORRP�-(��5LVFKLQ�$��-RKQVWRQ�59��%XFKELQGHU�5��,PDJH�JXLGHG�YHUVXV�EOLQG�

JOXFRFRUWLFRLG�LQMHFWLRQ�IRU�VKRXOGHU�SDLQ��&RFKUDQH�'DWDEDVH�6\VW�5HY���������

�&'��������

���� 'RJX�%��<XFHO�6'��6DJ�6<��%DQNDRJOX�0��.XUDQ�%��%OLQG�RU�XOWUDVRXQG�JXLGHG�

FRUWLFRVWHURLG�LQMHFWLRQV�DQG�VKRUW�WHUP�UHVSRQVH�LQ�VXEDFURPLDO�LPSLQJHPHQW�

V\QGURPH��D�UDQGRPL]HG��GRXEOH�EOLQG��SURVSHFWLYH�VWXG\��$P�-�3K\V�0HG�5HKDE�

�������������������

���� /LQQLN�0'��+X�-=��+HLOEUXQQ�.5��6WUDQG�9��+XUOH\�)/��-RK�7��5HODWLRQVKLS�EHWZHHQ�

DQWL�GRXEOH�VWUDQGHG�'1$�DQWLERGLHV�DQG�H[DFHUEDWLRQ�RI�UHQDO�GLVHDVH�LQ�SDWLHQWV�

ZLWK�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��$UWKULWLV�5KHXP����������������������

���� 1DWLRQDO�TXDOLW\�VWDWHPHQW��1DWLRQDO�+RVSLWDO�0RUELGLW\�'DWDEDVH���������

>KRPHSDJH�RQ�WKH�,QWHUQHW@�&DQEHUUD��$XVWUDOLDQ�,QVWLWXWH�+HDOWK�DQG�:HOIDUH�

>XSGDWHG���-XQH�������FLWHG����0D\�����@�$YDLODEOH�DW��

KWWS���PHWHRU�DLKZ�JRY�DX�FRQWHQW�LQGH[�SKWPO�LWHP,G��������
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���� $XVWUDOLDQ�&RPPLVVLRQ�RQ�6DIHW\�DQG�4XDOLW\�LQ�+HDOWK�&DUH��2VWHRDUWKULWLV�RI�WKH�

.QHH�&OLQLFDO�&DUH�6WDQGDUG��6\GQH\��$&64+&���������

���� 6LHPLHQLXN�5�+,��7KRPDV�$��3RROPDQ�5��%ULJQDUGHOOR�3HWHUVHQ��5��YDQ�GH�9HOGH�6��

%XFKELQGHU�5��HW�DO��$UWKURVFRSLF�VXUJHU\�IRU�GHJHQHUDWLYH�NQHH�GLVHDVH�LQFOXGLQJ�

DUWKULWLV�DQG�PHQLVFDO�WHDUV��D�FOLQLFDO�SUDFWLFH�JXLGHOLQH��%0-������������M������

���� 0HGLFDUH�%HQHILWV�6FKHGXOH�5HYLHZ�>KRPHSDJH�RQ�WKH�,QWHUQHW@�&DQEHUUD��$XVWUDOLDQ�

*RYHUQPHQW�'HSDUWPHQW�RI�+HDOWK�>XSGDWHG���$XJ�������FLWHG����0D\�����@�

$YDLODEOH�DW��

KWWS���ZZZ�KHDOWK�JRY�DX�LQWHUQHW�PDLQ�SXEOLVKLQJ�QVI�FRQWHQW�PEVUHYLHZWDVNIRUFH��

���� 16:�$JHQF\�IRU�&OLQLFDO�,QQRYDWLRQ��0DQDJHPHQW�RI�SHRSOH�ZLWK�DFXWH�ORZ�EDFN�

SDLQ��PRGHO�RI�FDUH��&KDWVZRRG��16:�+HDOWK���������

7KLV�DUWLFOH�LV�SURWHFWHG�E\�FRS\ULJKW��$OO�ULJKWV�UHVHUYHG�



$FFHSWHG�$UWLFOH7DEOH
��
��6
XS
S
RU
W�
IR
U�
LQ
FO
X
VL
RQ
�R
I�
HD
FK
�U
HF
RP

P
HQ
G
DW
LR
Q
�W
R�
E
H�
LQ
�W
K
H�
WR
S
��
�OL
VW
�E
\�
DO
O�U
K
HX
P
DW
RO
RJ
LV
WV
�D
Q
G
�E
\�
JH
Q
G
HU
�D
Q
G
�S
X
E
OL
F�
S
UL
YD
WH
�

S
UD
FW
LF
H�
�D
Q
G
�E
\�
WU
DL
Q
HH
V

�

5
HF
RP

P
HQ
G
DW
LR
Q
V�

5
K
HX
P
DW
RO
RJ
LV
WV
�

�1
� 
��
��
��

0
DO
H�
�

�1
� 
��
��
��

)
HP

DO
H�
�

�1
� 
��
��
�

3
X
E
OLF
��

�1
� 
��
��
�

3
UL
YD
WH
��

�1
� 
��
��
�

7
UD
LQ
HH
V�

�1
� 
��
��
�

�
�
�

�
�

�
�

�
�

�
�

�
�

$
UW
KU
RV
FR
S\

�I
RU
�V
\P

SW
RP

DW
LF
�2
$
�R
U�
GH
JH
QH
UD
WH
�

P
HQ
LV
FD
O�W
HD
U�

��
��
�

��
�

��
��
�

��
��
�

��
��
�

��
��
�

$
1
$
�WH
VW
LQ
J�
Z
LW
KR

XW
�U
KH
XP

DW
LF
�V
\P

SW
RP

V�
��

��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

,P
DJ
LQ
J�
IR
U�
OR
Z
�E
DF
N�
SD
LQ
�Z
LWK

RX
W�U
HG
�I
OD
JV
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

8
OW
UD
VR
XQ
G�
JX
LG
HG
�V
KR

XO
GH
U�
LQ
MH
FW
LR
QV
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

$
QW
L�
GV
'
1
$
�WH
VW
LQ
J�
LQ
�$
1
$
�Q
HJ
DW
LY
H�
SD
WL
HQ
WV
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

'
(
;
$
�V
FD
QV
�P

RU
H�
RI
WH
Q�
WK
DQ
��
�\
HD
UO
\�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

8
OW
UD
VR
XQ
G�
JX
LG
DQ
FH
�WR

�S
HU
IR
UP

�WU
RF
KD
QW
HU
LF
�E
XU
VD
�

LQ
MH
FW
LR
QV
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

6
KR

XO
GH
U�
XO
WU
DV
RX

QG
�WR

�G
LD
JQ

RV
H�
QR

Q�
VS
HF
LI
LF
�

VK
RX

OG
HU
�S
DL
Q�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

7
KL
V�
DU
WL
FO
H�
LV
�S
UR
WH
FW
HG

�E
\�
FR

S\
UL
JK

W��
$
OO
�U
LJ
KW
V�
UH
VH
UY
HG

�



$FFHSWHG�$UWLFOH8OWUD
VR
XQ

G�
WR
�LQ

YH
VW
LJ
DW
H�
OD
WH
UD
O�K

LS
�S
DL
Q�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

(
1
$
�WH

VW
LQ
J�
LQ
�S
DW
LH
QW
V�
Z
LW
K�
QH
JD
WLY

H�
$
1
$
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

$
1
&
$
�WH

VW
LQ
J�
IR
U�
GL
DJ
QR

VL
V�
RI
�Y
DV
FX
OLW
LV
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

*
OX
FR
FR
UW
LF
RL
G�
LQ
MH
FW
LR
QV
�I
RU
�Q
RQ

�V
SH
FL
IL
F�
OR
Z
�E
DF
N�

SD
LQ
��I
DF
HW
�MR

LQ
W�D

UW
KU
LW
LV
�R
U�
VS
LQ
DO
�F
DQ
DO
�V
WH
QR

VL
V�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�

��
��
�


7
KH
�S
HU
FH
QW
DJ
H�
LQ
�H
DF
K�
FH
OO
�U
HO
DW
HV
�WR

�WK
H�
SU
RS

RU
WLR

Q�
RI
�U
HV
SR

QG
HQ
WV
�WK

DW
�U
DW
HG
�WK

H�
LW
HP

�LQ
�WK

HL
U�

WR
S�
IL
YH
�

7
KL
V�
DU
WL
FO
H�
LV
�S
UR
WH
FW
HG

�E
\�
FR

S\
UL
JK

W��
$
OO
�U
LJ
KW
V�
UH
VH
UY
HG

�



$
FF

HS
WH
G�
$
UW
LF
OH

&ŝŐƵƌĞ�ϭ͗�D�^ͲĨƵŶĚĞĚ�ĂƌƚŚƌŽƐĐŽƉŝĐ�ǁĂƐŚŽƵƚ͕�ĚĞďƌŝĚĞŵĞŶƚ�ĂŶĚͬŽƌ�ƉĂƌƚŝĂů�ŵĞŶŝƐĐĞĐƚŽŵǇΎ�

ΎD�^�/ƚĞŵ�ŶƵŵďĞƌƐ�ŝŶĐůƵĚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϭ�
ϰϵϱϱϴ͗�;<E��͕�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƐƵƌŐĞƌǇ�ŽĨ͕�ŝŶǀŽůǀŝŶŐ�ϭ�Žƌ�ŵŽƌĞ�ŽĨ͗�ĚĞďƌŝĚĞŵĞŶƚ͕�ŽƐƚĞŽƉůĂƐƚǇ�Žƌ�
ĐŚŽŶĚƌŽƉůĂƐƚǇ�ʹ�ŶŽƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶĞĞ�ƌĞŐŝŽŶͿ�

ϰϵϱϱϵ͗�;<E��͕�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƐƵƌŐĞƌǇ�ŽĨ͕�ŝŶǀŽůǀŝŶŐ�ĐŚŽŶĚƌŽƉůĂƐƚǇ�ƌĞƋƵŝƌŝŶŐ�ŵƵůƚŝƉůĞ�ĚƌŝůůŝŶŐ�Žƌ�ĐĂƌďŽŶ�
ĨŝďƌĞ�;Žƌ�ƐŝŵŝůĂƌͿ�ŝŵƉůĂŶƚ͖�ŝŶĐůƵĚŝŶŐ�ĂŶǇ�ĂƐƐŽĐŝĂƚĞĚ�ĚĞďƌŝĚĞŵĞŶƚ�Žƌ�ŽƐƚĞŽƉůĂƐƚǇ�ʹ�ŶŽƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ĂŶǇ�ŽƚŚĞƌ�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶĞĞ�ƌĞŐŝŽŶͿ�

ϰϵϱϲϬ͗�;<E��͕�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƐƵƌŐĞƌǇ�ŽĨ͕�ŝŶǀŽůǀŝŶŐ�ϭ�Žƌ�ŵŽƌĞ�ŽĨ͗�ƉĂƌƚŝĂů�Žƌ�ƚŽƚĂů�ŵĞŶŝƐĐĞĐƚŽŵǇ͕�
ƌĞŵŽǀĂů�ŽĨ�ůŽŽƐĞ�ďŽĚǇ�Žƌ�ůĂƚĞƌĂů�ƌĞůĞĂƐĞ�ʹ�ŶŽƚ�ďĞŝŶŐ�Ă�ƐĞƌǀŝĐĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌƚŚƌŽƐĐŽƉŝĐ�
ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶĞĞ�ƌĞŐŝŽŶͿ�

ϰϵϱϲϭ͗�;<E��͕��Zd,ZK^�KW/��^hZ'�Zz�K&͕�ŝŶǀŽůǀŝŶŐ�ϭ�Žƌ�ŵŽƌĞ�ŽĨ͗�ƉĂƌƚŝĂů�Žƌ�ƚŽƚĂů�ŵĞŶŝƐĐĞĐƚŽŵǇ͕�
ƌĞŵŽǀĂů�ŽĨ�ůŽŽƐĞ�ďŽĚǇ�Žƌ�ůĂƚĞƌĂů�ƌĞůĞĂƐĞ͖�ǁŚĞƌĞ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ŝŶĐůƵĚĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ĚĞďƌŝĚĞŵĞŶƚ͕�
ŽƐƚĞŽƉůĂƐƚǇ�Žƌ�ĐŚŽŶĚƌŽƉůĂƐƚǇ�ʹ�ŶŽƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶĞĞ�
ƌĞŐŝŽŶͿ�

ϰϵϱϲϮ͗�;<E��͕��Zd,ZK^�KW/��^hZ'�Zz�K&͕�ŝŶǀŽůǀŝŶŐ�ϭ�Žƌ�ŵŽƌĞ�ŽĨ͗�ƉĂƌƚŝĂů�Žƌ�ƚŽƚĂů�ŵĞŶŝƐĐĞĐƚŽŵǇ͕�
ƌĞŵŽǀĂů�ŽĨ�ůŽŽƐĞ�ďŽĚǇ�Žƌ�ůĂƚĞƌĂů�ƌĞůĞĂƐĞ͖�ǁŚĞƌĞ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ŝŶĐůƵĚĞƐ�ĐŚŽŶĚƌŽƉůĂƐƚǇ�ƌĞƋƵŝƌŝŶŐ�
ŵƵůƚŝƉůĞ�ĚƌŝůůŝŶŐ�Žƌ�ĐĂƌďŽŶ�ĨŝďƌĞ�;Žƌ�ƐŝŵŝůĂƌͿ�ŝŵƉůĂŶƚ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ĚĞďƌŝĚĞŵĞŶƚ�Žƌ�ŽƐƚĞŽƉůĂƐƚǇ�ʹ�
ŶŽƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĂŶǇ�ŽƚŚĞƌ�ĂƌƚŚƌŽƐĐŽƉŝĐ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƚŚĞ�ŬŶĞĞ�ƌĞŐŝŽŶͿ

Ϭ

ϭϬ͕ϬϬϬ

ϮϬ͕ϬϬϬ

ϯϬ͕ϬϬϬ

ϰϬ͕ϬϬϬ

ϱϬ͕ϬϬϬ

ϲϬ͕ϬϬϬ

EŽ͘�ŽĨ�ƐĞƌǀŝĐĞƐ

zĞĂƌ

ϰϵϱϱϴ

ϰϵϱϱϵ

ϰϵϱϲϬ

ϰϵϱϲϭ

ϰϵϱϲϮ
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&ŝŐƵƌĞ�Ϯ͗�EƵŵďĞƌ�ŽĨ�D�^ͲĨƵŶĚĞĚ�ĂŶƚŝŶƵĐůĞĂƌ�ĂŶƚŝďŽĚǇ�ƚĞƐƚƐ�ŝŶ��ƵƐƚƌĂůŝĂ͕�ϮϬϬϰ�ƚŽ�ϮϬϭϱ�

ƚĞƐƚŝŶŐΎ��

ΎD�^�/ƚĞŵ�ŶƵŵďĞƌƐ�ŝŶĐůƵĚĞĚ�ŝŶ�&ŝŐƵƌĞ�Ϯ�
ϳϭϵϬϳ͗��ŶƚŝŶƵĐůĞĂƌ�ĂŶƚŝďŽĚŝĞƐ�Ͳ�ĚĞƚĞĐƚŝŽŶ�ŝŶ�ƐĞƌƵŵ�Žƌ�ŽƚŚĞƌ�ďŽĚǇ�ĨůƵŝĚƐ͕�ŝŶĐůƵĚŝŶŐ�ƋƵĂŶƚŝƚĂƚŝŽŶ�ŝĨ�
ƌĞƋƵŝƌĞĚ

Ϭ

ϭϬϬ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ

ϯϬϬ͕ϬϬϬ

ϰϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ

ϲϬϬ͕ϬϬϬ

EŽ͘�ŽĨ�ƐĞƌǀŝĐĞƐ

zĞĂƌ

ϳϭϬϵϳ
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&ŝŐƵƌĞ�ϯ͗�EƵŵďĞƌ�ŽĨ�D�^ͲĨƵŶĚĞĚ�ƉůĂŝŶ�ƌĂĚŝŽŐƌĂƉŚƐ�ĂŶĚ��d�ƐĐĂŶƐ�ĨŽƌ�ůŽǁ�ďĂĐŬ�ƉĂŝŶ�ĂŶĚ�DZ/�ĨŽƌ�
ƐĐŝĂƚŝĐĂ�ĂŶĚ�ƐƉŝŶĂů�ƐƚĞŶŽƐŝƐ�ŝŶ��ƵƐƚƌĂůŝĂ͕�ϮϬϬϰ�ƚŽ�ϮϬϭϱΎ

ΎD�^�/ƚĞŵ�ŶƵŵďĞƌƐ�ŝŶĐůƵĚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϯ�
ZĂĚŝŽŐƌĂƉŚǇ�
ϱϴϭϬϲ�ĂŶĚ�ϱϴϭϭϭ͗�^W/E�͕�ůƵŵďŽƐĂĐƌĂů�

�ŽŵƉƵƚĞĚ�dŽŵŽŐƌĂƉŚǇ�;�dͿ�
ϱϲϮϮϯ͕�ϱϲϮϮϵ͗��KDWhd���dKDK'Z�W,z�Ͳ�ƐĐĂŶ�ŽĨ�ƐƉŝŶĞ͕�ůƵŵďŽƐĂĐƌĂů�ƌĞŐŝŽŶ͕�ǁŝƚŚŽƵƚ�ŝŶƚƌĂǀĞŶŽƵƐ�
ĐŽŶƚƌĂƐƚ�ŵĞĚŝƵŵ�
ϱϲϮϮϲ�ĂŶĚ�ϱϲϮϯϮ͗��KDWhd���dKDK'Z�W,z�Ͳ�ƐĐĂŶ�ŽĨ�ƐƉŝŶĞ͕�ůƵŵďŽƐĂĐƌĂů�ƌĞŐŝŽŶ͕�ǁŝƚŚ�
ŝŶƚƌĂǀĞŶŽƵƐ�ĐŽŶƚƌĂƐƚ�ŵĞĚŝƵŵ�ĂŶĚ�ǁŝƚŚ�ĂŶǇ�ƐĐĂŶƐ�ŽĨ�ƚŚĞ�ůƵŵďŽƐĂĐƌĂů�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƐƉŝŶĞ�
ƉƌŝŽƌ�ƚŽ�ŝŶƚƌĂǀĞŶŽƵƐ�ĐŽŶƚƌĂƐƚ�ŝŶũĞĐƚŝŽŶ�ǁŚĞŶ�ƵŶĚĞƌƚĂŬĞŶ��

DĂŐŶĞƚŝĐ�ZĞƐŽŶĂŶĐĞ�/ŵĂŐŝŶŐ�;DZ/Ϳ��
ϲϯϭϳϲ͕�ϲϯϭϵϭ͕�ϲϯϮϯϰ͕�ϲϯϮϲϮ͗�ƐĐŝĂƚŝĐĂ��
ϲϯϭϳϵ͕�ϲϯϭϵϮ͕�ϲϯϮϯϳ͕�ϲϯϮϲϯ͗�ƐƉŝŶĂů�ƐƚĞŶŽƐŝƐ

Ϭ

ϱϬ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ

ϭϱϬ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ

ϮϱϬ͕ϬϬϬ

ϯϬϬ͕ϬϬϬ

ϯϱϬ͕ϬϬϬ

ϰϬϬ͕ϬϬϬ

ϮϬ
Ϭϰ

ϮϬ
Ϭϱ

ϮϬ
Ϭϲ

ϮϬ
Ϭϳ

ϮϬ
Ϭϴ

ϮϬ
Ϭϵ

ϮϬ
ϭϬ

ϮϬ
ϭϭ

ϮϬ
ϭϮ

ϮϬ
ϭϯ

ϮϬ
ϭϰ

ϮϬ
ϭϱ

EŽ͘�ŽĨ�ƐĞƌǀŝĐĞƐ

zĞĂƌ

DZ/�ƐĐŝĂƚŝĐĂ

DZ/�ƐƉŝŶĂů�ƐƚĞŶŽƐŝƐ

�d

ZĂĚŝŽŐƌĂƉŚǇ
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&ŝŐƵƌĞ�ϰ͗�D�^ͲĨƵŶĚĞĚ�ƵůƚƌĂƐŽƵŶĚͲŐƵŝĚĞĚ�ŝŶũĞĐƚŝŽŶƐ�ĨŽƌ�Ăůů�ŵƵƐĐƵůŽƐŬĞůĞƚĂů�ŝŶĚŝĐĂƚŝŽŶƐ�ŝŶ�
�ƵƐƚƌĂůŝĂ�ĨƌŽŵ�ϮϬϬϰͲϮϬϭϱΎ��

ΎD�^�/ƚĞŵ�ŶƵŵďĞƌƐ�ŝŶĐůƵĚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϰ�
ϱϱϴϱϬ͕�ϱϱϴϱϭ͗�Dh^�h>K^<�>�d�>��ZK^^Ͳ^��d/KE�>���,K'Z�W,z͕�ŝŶ�ĐŽŶũƵŶĐƚŝŽŶ�ǁŝƚŚ�Ă�
ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ�ƵƐŝŶŐ�ŝŶƚĞƌǀĞŶƚŝŽŶĂů�ƚĞĐŚŶŝƋƵĞƐ͕�ŝŶĐůƵƐŝǀĞ�ŽĨ�Ă�ĚŝĂŐŶŽƐƚŝĐ�ŵƵƐĐƵůŽƐŬĞůĞƚĂů�
ƵůƚƌĂƐŽƵŶĚ�ƐĞƌǀŝĐĞ͕�ǁŚĞƌĞ�ƚŚĞ�ƌĞĨĞƌƌŝŶŐ�ƉƌĂĐƚŝƚŝŽŶĞƌ�ŚĂƐ�ŝŶĚŝĐĂƚĞĚ�ŽŶ�Ă�ƌĞĨĞƌƌĂů�ĨŽƌ�Ă�
ŵƵƐĐƵůŽƐŬĞůĞƚĂů�ƵůƚƌĂƐŽƵŶĚ�ƚŚĂƚ�Ă�ƵůƚƌĂƐŽƵŶĚ�ŐƵŝĚĞĚ�ŝŶƚĞƌǀĞŶƚŝŽŶ�ďĞ�ƉĞƌĨŽƌŵĞĚ�ŝĨ�ĐůŝŶŝĐĂůůǇ�
ŝŶĚŝĐĂƚĞĚ͘�

Ϭ

ϱϬ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ

ϭϱϬ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ

ϮϱϬ͕ϬϬϬ

EŽ͘�ŽĨ�ƐĞƌǀŝĐĞƐ

zĞĂƌ

ϱϱϴϱϬ͕�ϱϱϴϱϭ
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&ŝŐƵƌĞ�ϱ͗�D�^ͲĨƵŶĚĞĚ�ĚƐ�E��ƚĞƐƚŝŶŐ�ŝŶ��ƵƐƚƌĂůŝĂ�ĨƌŽŵ�ϮϬϬϰ�ƚŽ�ϮϬϭϱΎ�

ΎD�^�/ƚĞŵ�ŶƵŵďĞƌƐ�ŝŶĐůƵĚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϱ�
ϳϭϬϵϵ͗��ŽƵďůĞͲƐƚƌĂŶĚĞĚ��E��ĂŶƚŝďŽĚŝĞƐ�Ͳ�ƋƵĂŶƚŝƚĂƚŝŽŶ�ďǇ�ϭ�Žƌ�ŵŽƌĞ�ŵĞƚŚŽĚƐ�ŽƚŚĞƌ�ƚŚĂŶ�
ƚŚĞ��ƌŝƚŚŝĚŝĂ�ŵĞƚŚŽĚ�

Ϭ

ϱϬ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ

ϭϱϬ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ

ϮϱϬ͕ϬϬϬ

EŽ͘�ŽĨ�ƐĞƌǀŝĐĞƐ

zĞĂƌ

ϳϭϬϵϵ
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