
&(175(�)25�+($/7+�(&2120,&681,9(56,7<�2)�6+()),(/'�0(',&$/�6&+22/

7RSLFDO�3UHSDUDWLRQV�IRU�WKH7UHDWPHQW�RI�3VRULDVLV�LQ�3ULPDU\&DUH��$�6\VWHPDWLF�5HYLHZ

-DPHV�0DVRQ$QQH�0DVRQ0LFKDHO�-��&RUN



 



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RISVRULDVLV�LQ�SULPDU\�FDUH�D�V\VWHPDWLF�UHYLHZ
E\-DPHV�0DVRQ��$QQH�0DVRQ�DQG�0LFKDHO�-��&RUN

&HQWUH�IRU�+HDOWK�6HUYLFHV�5HVHDUFK��8QLYHUVLW\�RI�1HZFDVWOH�XSRQ�7\QH&HQWUH�IRU�+HDOWK�(FRQRPLFV��8QLYHUVLW\�RI�<RUN%LRPHGLFDO�*HQHWLFV��8QLYHUVLW\�RI�6KHIILHOG�0HGLFDO�6FKRRO
&HQWUH�IRU�+HDOWK�(FRQRPLFV8QLYHUVLW\�RI�<RUN+HVOLQJWRQ��<RUN<2����''8QLWHG�.LQJGRP

$SULO�����



)XUWKHU�&RSLHV
)XUWKHU�FRSLHV�RI�WKLV�GRFXPHQW��DW�SULFH��������WR�FRYHU�WKH�FRVW�RI�SXEOLFDWLRQ�SRVWDJH�DQG�SDFNLQJ��DUH�DYDLODEOH�IURP�
7KH�3XEOLFDWLRQV�2IILFH&HQWUH�IRU�+HDOWK�(FRQRPLFV8QLYHUVLW\�RI�<RUN<RUN� <2����''
3OHDVH�PDNH�FKHTXHV�SD\DEOH�WR�¨7KH�8QLYHUVLW\�RI�<RUN©���'HWDLOV�RI�RWKHU�SDSHUVFDQ�EH�REWDLQHG�IURP�WKH�VDPH�DGGUHVV�RU�WHOHSKRQH����������������
��&HQWUH�IRU�+HDOWK�(FRQRPLFV



$&.12:/('*(0(176
:H�DUH�YHU\�JUDWHIXO�WR�DXWKRUV�DQG�VSRQVRUV�WKDW�VXSSOLHG�DGGLWLRQDO�GDWD�QRW�IRXQGLQ�SXEOLVKHG�UHSRUWV���:H�DOVR�JUDWHIXOO\�DFNQRZOHGJH�-DQH�+DUULVRQ�DQG�-XOLH*ODQYLOOH�RI�WKH�,QIRUPDWLRQ�VHUYLFH��1+6�&HQWUH�IRU�5HYLHZV�DQG�'LVVHPLQDWLRQ�8QLYHUVLW\�RI�<RUN��ZLWK�DVVLVWDQFH�LQ�WKH�GHVLJQ�RI�OLWHUDWXUH�VHDUFKHV�7KLV�UHYLHZ�ZDV�IXQGHG�WKURXJK�DQ�DFDGHPLF�JUDQW�IURP�&URRNHV�+HDOWKFDUH��8.�WRWKH�8QLYHUVLW\�RI�<RUN���7KH�ILQGLQJV�UHIOHFW�WKH�YLHZV�RI�WKH�DXWKRUV�DQG�QRWQHFHVVDULO\�WKRVH�RI�WKH�VSRQVRU�
-DPHV�0DVRQ�FDUULHG�RXW�WKLV�UHVHDUFK�ZKLOVW�KH�ZDV�HPSOR\HG�DW�WKH�&HQWUH�IRU+HDOWK�(FRQRPLFV��8QLYHUVLW\�RI�<RUN�



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH�$%675$&7
&RQWH[W7KHUH�LV�FOLQLFDO�XQFHUWDLQW\�DERXW�WKH�DSSURSULDWH�XVH�RI�ILUVW�OLQH�WRSLFDO�WUHDWPHQWV�IRU�SVRULDVLV�2EMHFWLYH7R�DVVHVV�WKH�UHODWLYH�HIIHFWLYHQHVV�DQG�WROHUDELOLW\�RI�WRSLFDO�WUHDWPHQWV�IRU�SVRULDVLV�LQ�SULPDU\FDUH�'DWD�VRXUFHV$OO�PDMRU�PHGLFDO�GDWDEDVHV�RI�SXEOLVKHG�OLWHUDWXUH�ZHUH�VHDUFKHG�HOHFWURQLFDOO\��UHIHUHQFHV�RIWULDO�UHSRUWV�DQG�UHFHQW�UHYLHZV�ZHUH�VHDUFKHG��DXWKRUV�DQG�FRPSDQLHV�ZHUH�FRQWDFWHG�IRUPLVVLQJ�GDWD�IURP�SXEOLVKHG�UHSRUWV�6WXG\�VHOHFWLRQ����5DQGRPLVHG�SODFHER�FRQWUROOHG�WULDOV�RI�WRSLFDO�WUHDWPHQWV�IRU�SVRULDVLV�DQG�����UDQGRPLVHGKHDG�WR�KHDG�VWXGLHV�RI�WKH�QHZ�YLWDPLQ�'��GHULYDWLYH�WUHDWPHQWV�IRU�SVRULDVLV��WKDW�UHSRUWHGFOLQLFDO�RXWFRPH�XVLQJ�D�7RWDO�6HYHULW\�6FRUH��766���3VRULDVLV�$UHD�6HYHULW\�,QGH[�RU,QYHVWLJDWRU�$VVHVVPHQW�RI�*OREDO�,PSURYHPHQW�'DWD�H[WUDFWLRQ(OLJLELOLW\�DQG�YDOLGLW\�ZHUH�DVVHVVHG�DQG�GDWD�H[WUDFWHG�LQGHSHQGHQWO\�E\�WZR�DXWKRUV�'DWD�V\QWKHVLV&OLQLFDO�RXWFRPHV�ZHUH�SRROHG�XVLQJ�D�UDQGRP�HIIHFW�VWDQGDUGLVHG�ZHLJKWHG�PHDQ�GLIIHUHQFH�6:0'��PHWULF��LQFOXGLQJ�������SDWLHQWV�UDQGRPLVHG�LQ����SODFHER��YHKLFOH��FRQWUROOHG�WULDOV�DQG������SDWLHQWV�UDQGRPLVHG�LQ����KHDG�WR�KHDG�VWXGLHV�
7KHUH�ZDV�D�VLJQLILFDQW�EHQHILW�LQ�IDYRXU�RI�DFWLYH�WUHDWPHQWV�DJDLQVW�YHKLFOH��6:0'�����������&,��������WR���������DSSUR[LPDWHO\�D���SRLQW�LPSURYHPHQW�RQ�D����SRLQW�766�DIWHU���WR��ZHHNV�RI�WUHDWPHQW���7KH�RQO\�VLJQLILFDQWO\�GLIIHUHQW�EHQHILW�ZDV�IRU�YHU\�SRWHQW�FRUWLFRVWHURLGV�6:0'������������&,��������WR���������DSSUR[LPDWHO\�D���SRLQW�LPSURYHPHQW�RQ�D����SRLQW�766�+HDG�WR�KHDG�VWXGLHV�VXSSRUW�WKHVH�ILQGLQJV��H[FHSW�WKDW�FDOFLSRWULRO�ZDV�HVWLPDWHG�WR�EH�PRUHHIIHFWLYH�WKDQ�GLWKUDQRO��FRDO�WDU�DQG�RWKHU�YLWDPLQ�'��GHULYDWLYHV���3RO\WKHUDS\��XVLQJ�D�SRWHQWVWHURLG�DQG�FDOFLSRWULRO��ZDV�PRUH�HIIHFWLYH�WKDQ�FDOFLSRWULRO�DORQH��6:0'�����������&,�������WR������DSSUR[LPDWHO\�D�����SRLQW�LPSURYHPHQW�RQ�D����SRLQW�766���1R�LPSRUWDQW�GLIIHUHQFHV�LQZLWKGUDZDO�RU�UHSRUWLQJ�RI�DGYHUVH�HYHQWV�ZHUH�LGHQWLILHG�&RQFOXVLRQV7ULDOV�RI�VKRUW�GXUDWLRQ�QHLWKHU�DGHTXDWHO\�LQIRUP�WKH�PDQDJHPHQW�RI�FKURQLF�GLVHDVH�QRUGHVFULEH�WKH�VHTXHODH�RI�WUHDWPHQW���7KH�HYLGHQFH�EDVH�IRU�ORQJ�WHUP�FDUH��UHIOHFWLQJ�WKH�GLVHDVHSDWKZD\��VKRXOG�EH�LPSURYHG���&RPELQDWLRQ�WKHUDS\�ZLWK�WRSLFDO�YLWDPLQ�'�DQDORJXHV�DQGVWHURLGV��DQG�PDLQWHQDQFH�WKHUDS\�IROORZLQJ�WUHDWPHQW�UHVSRQVH�PHULW�IXUWKHU�LQYHVWLJDWLRQ�



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH �
,1752'8&7,21
3VRULDVLV�LV�D�FKURQLF�VNLQ�GLVHDVH�WKDW�LQYROYHV�WKLFNHQLQJ�DQG�VFDOLQJ�RI�WKH�VNLQ��FRPPRQO\�RQWKH�OLPEV�DQG�VFDOS���3ODTXH�W\SH�SVRULDVLV��RU�SVRULDVLV�YXOJDULV��IHDWXUHV�FLUFXPVFULEHG�UHGSDWFKHV�RI�YDU\LQJ�VL]H�FRYHUHG�ZLWK�ZKLWH�VFDOHV���7KH�GHJUHH�RI�UHGQHVV��VFDOLQJ�DQG�VXUIDFHDUHD�DIIHFWHG�YDULHV�EHWZHHQ�SDWLHQWV�DQG�RYHU�WLPH��PRVW�IUHTXHQWO\�DIIHFWLQJ�WKH�HOERZV��NQHHV�VFDOS�DQG�WUXQN���2WKHU�W\SHV�RI�SVRULDVLV�LQFOXGH�JXWWDWH��HUXSWLYH���LQYHUVH��IOH[XUDO��HU\WKURGHUPLF�DQG�SXVWXODU��SDOPRSODQWDU�RU�JHQHUDOLVHG��>�@���1DLO�SVRULDVLV�LV�IRXQG�LQ�XS�WR�KDOIRI�SVRULDVLV�SDWLHQWV��FKDUDFWHULVHG�E\�SLWWLQJ��GLVFRORUDWLRQ��RQ\FKRO\VLV��VXEXQJXDOK\SHUNHUDWRVLV��QDLO�FUXPEOLQJ�DQG�JURRYLQJ��DQG�VSOLQWHU�KDHPRUUKDJHV�>�@���3VRULDVLV�LVDVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�FHUWDLQ�FRQFRPLWDQW�GLVHDVHV�VXFK�DV�DUWKULWLV��SVRULDWLFDUWKURSDWK\�LV�IRXQG�LQ���WR�����RI�SDWLHQWV�>�@���+RZHYHU�UHSRUWHG�DVVRFLDWLRQV�EHWZHHQSVRULDVLV�DQG�FDQFHUV�PD\�EH�H[SODLQHG�E\�H[SRVXUH�WR�FDUFLQRJHQLF�DJHQWV��UDWKHU�WKDQ�E\VRPH�XQGHUO\LQJ�VXVFHSWLELOLW\�>�@�
*OREDOO\��WKH�SUHYDOHQFH�RI�SVRULDVLV�YDULHV�IURP�QHDUO\����LQ�DGXOW�6FDQGLQDYLDQV�WR�QHJOLJLEOHOHYHOV�LQ�6RXWK�$PHULFDQ�$QGHDQV�DQG�(VNLPRV�>���@���,Q�FRPPRQ�ZLWK�RWKHU�(XURSHDQSRSXODWLRQV��LW�DIIHFWV�DERXW����RI�SHRSOH�LQ�WKH�8.�DQG�86$�>�@�
$QDO\VHV�RI�WKH�ULVN�IDFWRUV�VXJJHVW�WKDW�SVRULDVLV�LV�PXOWLIDFWRULDO�DULVLQJ�DV�D�UHVXOW�RI�WKHLQWHUDFWLRQ�RI�PXOWLSOH�JHQHV�DQG�HQYLURQPHQWDO�IDFWRUV�>�������@���,W�KDV�EHHQ�HVWLPDWHG�WKDW�DFKLOG�ZLWK�RQH�DIIHFWHG�SDUHQW�KDV�D�����FKDQFH�RI�GHYHORSLQJ�WKH�GLVHDVH��ULVLQJ�WR�����LI�ERWKSDUHQWV�DUH�DIIHFWHG >��@���7KHUH�KDV�EHHQ�D�GHEDWH�DV�WR�ZKHWKHU�SVRULDVLV�LV�SULPDULO\�D�7�FHOOPHGLDWHG�GLVHDVH�RU�RI�HSLWKHOLDO�RULJLQV���7KH�FKDQFH�GLVFRYHU\�WKDW�SDWLHQW
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7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH�
7KH�*UHHN�SK\VLFLDQ��+LSSRFUDWHV��FLUFD��������%&���DSSHDUV�WR�KDYH�XVHG�WDU�WR�WUHDW�ZRXQGV>��@���$OPRVW�����\HDUV�ODWHU��WKH�*UHHN�SKLORVRSKHU�DQG�VXUJHRQ��'LRVFRULGHV��GHVFULEHG�WKH�XVHRI�WDU�DV�D�WUHDWPHQW�IRU�VNLQ�GLVRUGHUV���7KLV�WDU�ZDV�SUREDEO\�DVSKDOW��FRDO�WDU�EHLQJ�ILUVWDWWULEXWHG�WR�%HFKHU�DQG�6HUOH�LQ������>��@���,Q�������*RHFNHUPDQ�GHPRQVWUDWHG�WKHHIIHFWLYHQHVV�RI�FUXGH�FRDO�WDU�DQG�XOWUDYLROHW�OLJKW�IRU�SVRULDVLV���8QFHUWDLQW\�UHPDLQV�WR�WKLV�GD\DERXW�WKH�SRWHQWLDO�IRU�V\VWHPLF�DGYHUVH�HYHQWV�IURP�WDU�DQG�LWV�VXLWDELOLW\�LQ�FHUWDLQ�IRUPV�RISVRULDVLV�
'LWKUDQRO��DQWKUDOLQ�LQ�WKH�86��ZDV�LQWURGXFHG�LQ������WR�WUHDW�FKURQLF�SODTXH�SVRULDVLV�>��@���,Q������,QJUDP�GHVFULEHG�KLV�PHWKRG�RI�DSSOLFDWLRQ��DIWHU�VRDNLQJ�WKH�SDWLHQW�LQ�D�ZDUP�EDWKFRQWDLQLQJ�FRDO�WDU�VROXWLRQ��GLWKUDQRO�ZDV�DSSOLHG�WR�WKH�GU\�VNLQ�DQG�WKH�SDWLHQW�WKHQ�H[SRVHG�WR89�OLJKW�WR�SURGXFH�D�VOLJKW�HU\WKHPD���%RWK�WDU�DQG�GLWKUDQRO�DUH�DVVRFLDWHG�ZLWK�VNLQ�LUULWDWLRQ�VWDLQLQJ��RGRXU�DQG�PHVVLQHVV�DQG�KDYH�LQ�WKHLU�WXUQ�EHHQ�UHOHJDWHG�WR�VHFRQG�OLQH�WKHUDS\�IRUPRVW�SDWLHQWV�ZLWK�SVRULDVLV�
7KH�LQWURGXFWLRQ�RI�WRSLFDO�FRUWLFRVWHURLGV�LQ�WKH�����V�SURYLGHG�D�QHZ�DSSURDFK�WR�SVRULDVLVWUHDWPHQW���3VRULDVLV�LV�D�UHODWLYHO\�FRUWLFRLG�UHVLVWDQW�GLVHDVH��ZKLFK�PD\�WKHUHIRUH�UHVSRQG�RQO\WR�SRWHQW�RU�YHU\�SRWHQW�GUXJV�>��@���,Q�WKH�8.��WKHLU�UHFRPPHQGHG�XVH�IRU�SVRULDVLV LV�PRUHUHVWULFWHG�WKDQ�LQ�WKH�86���,Q�������D�VXUYH\�UHYHDOHG�WKDW�DERXW�����RI�86�GHUPDWRORJLVWV�XVHGWRSLFDO�FRUWLFRVWHURLGV�ILUVW�OLQH�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�OLPLWHG�SVRULDVLV���6HFRQG�OLQHWUHDWPHQWV�LQFOXGHG�FRDO�WDU��������GLWKUDQRO�������DQG�NHUDWRO\WLFV�������>��@���+RZHYHU��WKLVSUDFWLFH�PD\�KDYH�EHHQ�JUDGXDOO\�FKDQJLQJ�LQ�WKH�ODVW�GHFDGH��ZLWK�JXLGDQFH�UHFRPPHQGLQJ�WKHXVH�RI�WRSLFDO�FRUWLFRVWHURLGV�RQO\�DV�DQ�DOWHUQDWLYH�RU�DGMXQFWLYH�WUHDWPHQW�IRU�SVRULDVLV�>��@�
$OWKRXJK�FRUWLFRVWHURLGV�HIIHFWLYHO\�VXSSUHVV�SVRULDVLV�LQ�WKH�VKRUW�WHUP��WKH\�DUH�DVVRFLDWHG�ZLWKUHODSVH�RU�YLJRURXV�UHERXQG�RQ�ZLWKGUDZDO���7RSLFDO�XVH�RI�SRWHQW�FRUWLFRVWHURLGV�RQ�VXEVWDQWLDOERG\�VXUIDFH�DUHDV��DQG�RYHU�ORQJ�SHULRGV�RI�WLPH��FDQ�OHDG�WR�V\VWHPLF�DV�ZHOO�DV�WR�ORFDO�VLGH�HIIHFWV���.QRZQ�DGYHUVH�HYHQWV�LQFOXGH�VNLQ�DWURSK\��SLWXLWDU\�DGUHQDO�D[LV�VXSSUHVVLRQ�&XVKLQJ©V�V\QGURPH��FXWDQHRXV�VWULDH�DQG�VNLQ�WKLQQLQJ��FRQWDFW�GHUPDWLWLV��WHODQJLHFWDVLD��DQGZRUVHQLQJ�RI�ORFDO�LQIHFWLRQV�>��@���&RUWLFRVWHURLGV�LQGLFDWHG�IRU�XVH�LQ�SVRULDVLV�YDU\�EHWZHHQ�WKH8.�DQG�86��DV�GRHV�WKH�FODVVLILFDWLRQ�RI�WKHLU�SRWHQF\��$SSHQGL[��7DEOH�$��
,Q�������D�-DSDQHVH�UHSRUW�RI�D�VWULNLQJ�LPSURYHPHQW�LQ�SVRULDVLV�LQ�D�SDWLHQW�WUHDWHG�IRURVWHRSRURVLV�ZLWK�RUDO��DOSKD�K\GUR[\YLWDPLQ�'��DOSKD�FDOFLGRO��RSHQHG�D�QHZ�DYHQXH�RIUHVHDUFK�LQWR�YLWDPLQ�'�GHULYDWLYHV�>��@���7RSLFDO�FDOFLWULRO�ZDV�WKH�ILUVW�YLWDPLQ�'��DQDORJXH�WR�EHVXEVWDQWLDOO\�LQYHVWLJDWHG���$OWKRXJK�HIIHFWLYH�LQ�WUHDWLQJ�SVRULDVLV��WRSLFDO�FDOFLWULRO�ZDV�IRXQG�WREH�DVVRFLDWHG�ZLWK�V\VWHPLF�DGYHUVH�HYHQWV�DQG�LV�QR�ORQJHU�PDUNHWHG�LQ�WKH�86�RU�8.�6\VWHPLF�DEVRUSWLRQ�RI�HYHQ�VPDOO�DPRXQWV�FDQ�DIIHFW�FDOFLXP�PHWDEROLVP��DQG�WKH�PDUJLQEHWZHHQ�HIILFDF\�DQG�VLGH�HIIHFWV�DSSHDUV�QDUURZ�>��@���7KH�V\QWKHWLF�DQDORJXH�FDOFLSRWULRO�FDOFLSRWULHQH�LQ�WKH�86��ZDV�LQWURGXFHG�WR�WKH�8.�PDUNHW�LQ������DQG�WR�WKH�86�LQ������&DOFLSRWULRO�RLQWPHQW�LV�UDSLGO\�WUDQVIRUPHG�LQWR�LQDFWLYH�PHWDEROLWHV�DQG�LV�WKRXJKW�WR�UHWDLQDQWLSUROLIHUDWLYH�DFWLYLW\�DJDLQVW�NHUDWLQRF\WHV��ZKLOVW�EHLQJ�XQOLNHO\�WR�FDXVH�K\SHUFDOFDHPLD�,UULWDWLRQ��SDUWLFXODUO\�RQ�WKH�IDFH�DQG�LQWHUWULJLQRXV�UHJLRQV��LV�WKH�PRVW�FRPPRQ�UHSRUWHG�VLGHHIIHFW�>��@���7DFDOFLWRO�LV�DQRWKHU�V\QWKHWLF�YLWDPLQ�'�DQDORJXH�>��@��FXUUHQWO\�DYDLODEOH�LQ�WKH�8.�EXW�QRW�LQ�WKH�86�� &RPSDUHG�ZLWK�FDOFLSRWULRO��WDFDOFLWRO�KDV�EHHQ�OHVV�LQWHQVLYHO\�LQYHVWLJDWHG�EXW�LW�KDV�EHHQ�VXJJHVWHG�WKDW�WDFDOFLWRO�KDV�D�VLPLODU�VDIHW\�SURILOH�>��@���,Q�(XURSH��WRSLFDOYLWDPLQ�'��DQDORJXH�WUHDWPHQW�LV�ZLGHO\�XVHG�IRU�SVRULDVLV���,Q�ERWK�(XURSH�DQG�WKH�86��LW�LV�QRWXQFRPPRQ�WR�ILQG�YLWDPLQ�'��DQDORJXH�DQG�WRSLFDO�VWHURLGV�XVHG�LQ�FRPELQDWLRQ��WKH�LQWHQWLRQEHLQJ�WR�LPSURYH�HIILFDF\�ZKLOH�PLQLPLVLQJ�VLGH�HIIHFWV�>�����@�
7D]DURWHQH�ZDV�WKH�ILUVW�UHWLQRLG�WR�EH�PDUNHWHG�DV�D�WRSLFDO�SUHSDUDWLRQ�IRU�PLOG�WR�PRGHUDWHSODTXH�SVRULDVLV�>��@���7D]DURWHQH��DQ�DFHW\OHQLF�UHWLQRLG��LV�PHWDEROLVHG�WR�WKHUDSHXWLFDOO\�DFWLYHWD]DURWHQLF�DFLG�DIWHU�DSSOLFDWLRQ�WR�WKH�VNLQ�>��@���,WV�DFWLRQ�LV�SXUSRUWHG�WR�UHGXFH�LQIODPPDWLRQDQG�PRGXODWH�WKH�GLIIHUHQWLDWLRQ�DQG�SUROLIHUDWLRQ�RI�NHUDWLQRF\WHV�>��@��WKH�PDMRU�UHSRUWHG�VLGH



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH �
HIIHFW�EHLQJ�LUULWDWLRQ��ZKLFK�DIIHFWV�EHWZHHQ�����DQG�����RI�SDWLHQWV�LQ�D�GRVH�UHODWHG�PDQQHU>��@�
&KDQJHV�LQ�KHDOWKFDUH�VHWWLQJ�DQG�GHOLYHU\�KDYH�DFFRPSDQLHG�FKDQJHV�LQ�WUHDWPHQW��WDU�DQGGLWKUDQRO�KDYH�GHFOLQHG�LQ�XVH�DQG�PRGHUQ�WUHDWPHQWV�KDYH�OHDG�WR�D�VKLIW�IURP�VHFRQGDU\�WRSULPDU\�FDUH���(YHQ�IRU�VHYHUH�SVRULDVLV��WKHUH�KDV�EHHQ�D�VKLIW�IURP�LQSDWLHQW�KRVSLWDOLVDWLRQ�WRRXWSDWLHQW�WUHDWPHQW�LQ�WKH�86��ZLWK�GHUPDWRORJLVWV�LQFUHDVLQJO\�DFWLQJ�DV�D�©FRQVXOWDQW�WR�WKHSULPDU\�FDUH�SK\VLFLDQ©�>��@���,Q�WKH�8.�SULPDU\�FDUH�OHG�1+6��*3V�PLJKW�EH�H[SHFWHG�WR�SOD\�DQHYHQ�PRUH�SURPLQHQW�UROH���6RPH�WUHDWPHQWV�IRU�WKH�PRVW�VHYHUH�FDVHV�RI�SVRULDVLV�UHPDLQPDUJLQDO�WR��RU�RXWVLGH�WKH�UHPLW�RI�SULPDU\�FDUH��SKRWRWKHUDSLHV��RUDO�UHWLQRLGV�DQGLPPXQRVXSSUHVVDQWV���*3V�JHQHUDOO\�WDNH�VROH�UHVSRQVLELOLW\�IRU�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWKPLOG�RU�PRGHUDWH�SVRULDVLV��7KLV�UHYLHZ�DGGUHVVHV�SDWLHQWV�IRU�ZKRP�DSSURSULDWH�PDQDJHPHQWLQYROYHV�DFWLYH�WRSLFDO�WUHDWPHQW�LQ�WKH�SULPDU\�FDUH�VHWWLQJ�2XWFRPH�PHDVXUHV�LQ�WULDOV7KUHH�NLQGV�RI�LQYHVWLJDWRU�DVVHVVHG�RXWFRPH�PHDVXUHV�DUH�FRPPRQO\�XVHG�LQ�FOLQLFDO�WULDOV�IRUWUHDWPHQW�RI�SVRULDVLV���7KH�ILUVW�LQYROYHV�DVVHVVLQJ�VLJQV��UHGQHVV�RU�HU\WKHPD��VFDOLQJ�RUFUXVWLQJ��WKLFNHQLQJ�RU�HOHYDWLRQ�RU�LQGXUDWLRQ��DQG�V\PSWRPV��SUXULWXV��RI�SVRULDVLV�XVLQJ���RU��SRLQW�VFDOHV��H�J�����QRQH�����VRPH�����H[WHQVLYH����7KHVH�VLJQV�DQG�V\PSWRPV�DUH�VXPPHG�WRREWDLQ�D�7RWDO�6HYHULW\�6FRUH��766���W\SLFDOO\�VFRUHG���WR�����7KH�VHFRQG�PHDVXUH�LV�DQ�DUHD�DGMXVWHG�YHUVLRQ�RI�766�FDOOHG�WKH�3VRULDVLV�$UHD�6HYHULW\�,QGH[��3$6,���WKH�UDWLRQDOH�EHLQJ�WKDWUHGXFWLRQV�LQ�DUHD�RI�SVRULDVLV�DUH�DV�LPSRUWDQW�DV�VHYHULW\�>�����@���7KLV�LQGH[��OLNH�WKH�766��LVVFRUHG�LQ�VHYHUDO�GLIIHUHQW�ZD\V�LQ�WULDOV�EXW�ZDV�RULJLQDOO\�VFRUHG���WR������7KH�WKLUG�PHDVXUHLQYROYHV�DQ�,QYHVWLJDWRU�$VVHVVPHQW�RI�*OREDO�,PSURYHPHQW��,$*,��RU�UHVSRQVH�RI�SVRULDVLV�7\SLFDOO\�WKLV�PHDVXUH�LV�VFRUHG�RQ�D�� RU���SRLQW�VFDOH�VFRUHG��IRU�H[DPSOH�¤���ZRUVH�WKURXJK�WR���FOHDUHG���/HVV�FRPPRQO\�XVHG�RXWFRPH�PHDVXUHV�LQFOXGH�D�YDULHW\�RI�3DWLHQW�*OREDO$VVHVVPHQW�VFRUHV���7KH�LQGHSHQGHQFH�RI�WKH�SDWLHQW�DQG�LQYHVWLJDWRU�DVVHVVPHQWV�LQ�PDQ\VWXGLHV�LV�XQFOHDU�
6XPPDULVLQJ�WKH�UHVXOWV�RI�WULDOV�LV�SRWHQWLDOO\�SUREOHPDWLF�ZKHQ�GLIIHUHQW�RXWFRPH�PHDVXUHV�DUHXVHG���+RZHYHU��DOO�RI�WKHVH�PHDVXUHV�IHDWXUH�RUGHUHG�FDWHJRULFDO�VFDOHV�DQG�DOO�DVVHVV�WKHVDPH�XQGHUO\LQJ�FRQVWUXFW���%HFDXVH�RI�WKH�QXPEHU�RI�SRLQWV�LQ�HDFK�VFDOH��WKHVH�FDQUHDVRQDEO\�EH�DQDO\VHG�DV�FRQWLQXRXV�PHDVXUHV��DOWKRXJK�VFDOH�DQG�FRQWHQW�GLIIHUHQFHV�LQPHDVXUHV�PDNH�D�ZHLJKWHG�PHDQ�GLIIHUHQFH��:0'��HVWLPDWH�WR�FRPSDUH�WKH�UHVXOWV�RI�WULDOVLQDSSURSULDWH���$Q�DGYDQWDJH�RI�D�VWDQGDUGLVHG�ZHLJKWHG�PHDQ�GLIIHUHQFH��6:0'��HVWLPDWH�LVWKDW�LW�DGMXVWV�IRU�VFDOH�GLIIHUHQFHV�DQG�DOORZV�PRVW�WULDOV�WR�FRQWULEXWH�GDWD��7KH�GLVDGYDQWDJH�LVWKH�ORVV�RI�SK\VLFDO�LQWHUSUHWDELOLW\��DOWKRXJK�LW�LV�SRVVLEOH�WR�ZRUN�EDFN�WR�D�YDOXH�WR�D�QDWXUDOVFDOH�IURP�WKH�6:0'�
$�SUHYLRXV�UHYLHZ�UHSRUWHG�UHVSRQVH�UDWHV�WR�WUHDWPHQWV�E\�GLFKRWRPLVLQJ�,$*,�PHDVXUHV�XVHGLQ�WULDOV�>��@���7ULDOLVWV�WKHPVHOYHV�RIWHQ�UHSRUW��IRU�H[DPSOH��SDWLHQWV�VXEVWDQWLDOO\�RU�FRPSOHWHO\FOHDUHG�RQ�GLIIHUHQW�WUHDWPHQWV���$�GLIILFXOW\�ZLWK�WKLV�DSSURDFK�LV�WKDW�TXLWH�PRGHVW�GLIIHUHQFHVEHWZHHQ�WUHDWPHQWV�RQ�WKH�RULJLQDO�VFDOHV�FDQ�EH�PDJQLILHG�E\�DUELWUDULO\�FXWWLQJ�WKH�GDWD�LQWR¨UHVSRQGHUV©�DQG�¨QRQ�UHVSRQGHUV©���7R�WKLV�PXVW�EH�DGGHG�WKH�SUREOHP�WKDW�RIWHQ�WKH�FKRLFH�RIZKHUH�WR�FXW�¨UHVSRQVH©�LV�PDGH�ZLWK�VLJKW�RI�WKH�GDWD��UDWKHU�WKDQ�ZLWK�UHIHUHQFH�WR�D�SURWRFROSUHVFULEHG�SULPDU\�HQGSRLQW��WKLV�SURYLGHV�VFRSH�IRU�VXEVWDQWLDO�ELDV�5(9,(:�0(7+2'6
:H�UHWULHYHG�SODFHER��YHKLFOH��FRQWUROOHG�WULDOV�RI�SVRULDWLF�WUHDWPHQWV�XVHG�LQ�SULPDU\�FDUH�FRUWLFRVWHURLGV��YLWDPLQ�'�GHULYDWLYHV��VDOLF\FOLF�DFLG��FRDO�WDU��GLWKUDQRO�DQG�WD]DURWHQH�$GGLWLRQDOO\�ZH�UHWULHYHG�KHDG�WR�KHDG�WULDOV�SURYLGLQJ�FRPSDULVRQV�ZLWK�WKH��UHODWLYHO\�QHZ�YLWDPLQ�'�GHULYDWLYH�WUHDWPHQWV��WR�DVVHVV�WKHLU�SHUIRUPDQFH�GLUHFWO\�DJDLQVW�RWKHU�HVWDEOLVKHG



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH�
WUHDWPHQWV���7ULDOV�ZHUH�LQFOXGHG�LI�WKH\�ZHUH�UDQGRPLVHG��ZLWKRXW�FURVV�RYHU��ZLWK�WZR�ZHHNV�RUPRUH�GXUDWLRQ�RI�WUHDWPHQW���:H�H[FOXGHG�WULDOV�LQFOXGLQJ�SDWLHQWV�SULPDULO\�ZLWK�RWKHU�GLVHDVHV�H�J��SVRULDWLF DUWKULWLV��DWRSLF GHUPDWLWLV��HF]HPD���DGMXQFWLYH�WUHDWPHQWV�IRU�WKH�LDWURJHQLF HIIHFWRI�SVRULDVLV�WKHUDSLHV��VWXGLHV�SUDJPDWLFDOO\�ZH�ZHUH�XQDEOH�WR�WUDQVODWH��VWXGLHV�UHSRUWLQJELRORJLFDO�RU�SKDUPRNLQHWLF PDUNHUV��EXW�QRW�SDWLHQW�FOLQLFDO�RXWFRPHV��VWXGLHV�XVLQJ�KHDOWK\YROXQWHHUV��SVRULDVLV�VHFRQGDU\�WR�D�SDUWLFXODU�FR�PRUELG�FRQGLWLRQ�VXFK�DV�+,9�
:H�FRQGXFWHG�VHQVLWLYH�HOHFWURQLF�VHDUFKHV�RI�WKH�PDLQVWUHDP�PHGLFDO�DQG�JUH\�OLWHUDWXUH�0('/,1(������������(0%$6(������������%,26,6������������+HDOWKVWDU �����������6LJOH �������������,+7$��������������&RFKUDQH &RQWUROOHG�7ULDOV�5HJLVWHU��������&RQIHUHQFH�3DSHUV�,QGH[�������������'HUZHQW 'UXJ�)LOH��������������'LVVHUWDWLRQ�$EVWUDFWV��������������3DVFDO��������������,QWHUQDWLRQDO�3KDUPDFHXWLFDO�$EVWUDFWV�������������DQG�6FLHQFH�&LWDWLRQ�,QGH[���������������:H�DOVR�VHDUFKHG�UHIHUHQFHV�RI�WULDO�UHSRUWV�DQG�UHFHQW�UHYLHZV���:H�URXWLQHO\�FRQWDFWHGDXWKRUV�DQG�FRPSDQLHV�IRU�PLVVLQJ�GDWD�IURP�SXEOLVKHG�UHSRUWV�
:H�VXPPDULVHG�WKH�PDMRU�DWWULEXWHV�RI�WULDOV�LQFOXGLQJ�WUHDWPHQW�IRUPV��GRVHV�DQG�GXUDWLRQ�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD��OHYHO�RI�EOLQGLQJ��ZLWKLQ�SDWLHQW�RU�SDUDOOHO�JURXS�GHVLJQ�FRQFHDOPHQW�RI�DOORFDWLRQ��QXPEHUV�RI�SDWLHQWV�UDQGRPLVHG��EDVHOLQH�FRPSDUDELOLW\��ORVV�WR�IROORZXS��SULPDU\�DQG�VHFRQGDU\�RXWFRPHV��ZLWKGUDZDOV�DQG�DGYHUVH�HYHQWV��IXOO�GHWDLOV�DUH�UHSRUWHGLQ�WKH�$SSHQGL[���'DWD�ZHUH�DEVWUDFWHG�IURP�WULDOV�RQ�WKH�WKUHH�FRPPRQO\�UHSRUWHG�FOLQLFDORXWFRPHV��766��3$6,�RU�,$*,�DQG�UHVXOWV�ZHUH�SRROHG�XVLQJ�D�VWDQGDUGLVHG�ZHLJKWHG�PHDQGLIIHUHQFH�PHWULF���:H�XVHG�UDQGRP�HIIHFW�HVWLPDWHV�UHIOHFWLQJ�YDULDWLRQV�LQ�FRQWHQW�RI�WKHPHDVXUHV�XVHG���:H�DOVR�DEVWUDFWHG�GDWD�RQ�ZLWKGUDZDO�GXH�WR�DQ\�FDXVH��WR�DGYHUVH�HYHQWVDQG�WR�WUHDWPHQW�IDLOXUH��DV�ZHOO�DV�DGYHUVH�HYHQWV�GXH�WR�ORFDO�DQG�V\VWHPLF�HIIHFWV���7KHVH�GDWDZHUH�VXPPDULVHG�XVLQJ�D�ULVN�UHGXFWLRQ�PHWULF�DJDLQ�XVLQJ�UDQGRP�HIIHFW�HVWLPDWHV���:KHUHHVWLPDWHV�RI�YDULDQFH�ZHUH�XQREWDLQDEOH�IRU�VWXGLHV��WKHVH�ZHUH�LPSXWHG�E\�SRROLQJ�WKH�VWDQGDUGGHYLDWLRQV�RI�WUHDWPHQW�FRKRUWV�IXOO\�UHSRUWHG�LQ�WULDOV���6HSDUDWH�LPSXWDWLRQV�ZHUH�PDGH�IRU�HDFKRXWFRPH�DQG�IRU�ZLWKLQ�SDWLHQW�DQG�SDUDOOHO�JURXS�GHVLJQV���2XU�LQWHQW�ZDV�WR�H[SORUH�FRQVLVWHQF\RI�WUHDWPHQW�HIIHFW�ZLWKLQ�DQG�EHWZHHQ�FODVVHV�RI�WKHUDS\���&RUWLFRVWHURLGV�ZHUH�FODVVLILHG�XVLQJWKH�FODVVLILFDWLRQ�IRXQG�LQ�WKH�%ULWLVK�1DWLRQDO�)RUPXODU\��%1)��>��@���%ULWLVK�DQG�$PHULFDQFODVVLILFDWLRQV�RI�SRWHQF\�VKRZ�JRRG�FRUUHODWLRQ��$SSHQGL[��7DEOH�$��
5(68/76
3ODFHER�FRQWUROOHG�WULDOV:H�UHWULHYHG�GHWDLOV�RI����UDQGRPLVHG�FRQWUROOHG�WULDOV�FRPSDULQJ�DFWLYH�WUHDWPHQWV�DJDLQVWSODFHER��$SSHQGL[��7DEOH�%��>�����@���,Q�DOO�LQVWDQFHV�WKH�SODFHER�FRQVLVWHG�RI�WKH�HPROOLHQWYHKLFOH�XVHG�E\�WKH�DFWLYH�WUHDWPHQW�RU�VRPH�VLPLODU�HPROOLHQW���2I�WKHVH�WULDOV�����ZHUH�DEOH�WRSURYLGH�VXPPDU\�GDWD�XVHIXO�WR�WKH�HIIHFWLYHQHVV�DQDO\VLV��HLWKHU�GLUHFWO\�IURP�WKH�SXEOLVKHGUHSRUW��E\�FRQWDFW�ZLWK�DXWKRUV�RU�VSRQVRUV�IRU�DGGLWLRQDO�GDWD�RU�E\�LPSXWDWLRQ��ZKHQ�YDULDQFHHVWLPDWHV�ZHUH�DEVHQW����7KHVH����WULDOV�SURYLGHG����FRPSDULVRQV�DJDLQVW�SODFHER�DQG�GDWD�RQ������SDWLHQWV��$SSHQGL[��7DEOH�&����:LWK�WKH�H[FHSWLRQ�RI�RQH�VPDOO�WULDO��>��@�DOO�ZHUH�GRXEOH�EOLQGHG���'XUDWLRQ�RI�WUHDWPHQW�LQ�WULDOV�ZDV�W\SLFDOO\���WR���ZHHNV���$�ZLWKLQ�SDWLHQW�GHVLJQ�ZDVXVHG�LQ����WULDOV�DQG�D�SDUDOOHO�JURXS�GHVLJQ�LQ����WULDOV���7ZHQW\�VHYHQ�WULDOV�������UHSRUWHG�D7RWDO�6LJQ�6FRUH����������D�3$6,��DQG����������DQ�,QYHVWLJDWRU©V�*OREDO�$VVHVVPHQW�RI,PSURYHPHQW���,PSXWDWLRQ�RI�HVWLPDWHV�RI�YDULDQFH�ZDV�QHFHVVDU\�IRU����WULDOV���7ULDOV�FRPSDULQJVWHURLGV�ZLWK�SODFHER�IHOO�LQWR�HLWKHU�¨SRWHQW©�RU�¨YHU\�SRWHQW©�%1)�FDWHJRULHV�
7KH�HVWLPDWHV�RI�HIIHFWLYHQHVV�VKRZQ�DV�VWDQGDUGLVHG�PHDQ�GLIIHUHQFHV�EHWZHHQ�WUHDWPHQW�DQGSODFHER�JURXSV�IRU�HDFK�WULDO�DUH�SUHVHQWHG�LQ�)LJXUH�����,Q�GRVH�UDQJLQJ�VWXGLHV��RXWFRPHV�RISDWLHQWV�DW�DOO�GRVHV�RI�DFWLYH�WKHUDS\�KDYH�EHHQ�FRPELQHG�DQG�VKRZQ�DJDLQVW�SODFHER��OHDYLQJ���FRPSDULVRQV�LQ�WRWDO�



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH �
)LJXUH���� 3ODFHER�FRQWUROOHG�WULDOV�RI�WRSLFDO�WUHDWPHQWV�IRU�SVRULDVLV�VWDQGDUGLVHG�ZHLJKWHG�PHDQ�GLIIHUHQFH7ULDO 'XUDWLRQ 'HVLJQ&RUWLFRVWHURLGV �SRWHQW�%HWDPHWKDVRQH� (OLH HW�DO������D ��ZNV SDUDOOHOGLSURSLRQDWH� :RUW]HO������D ��ZNV SDUDOOHO:RUW]HO������E ��ZNV SDUDOOHO9DQGHU3ORHJ������ ��ZNV SDUDOOHO/DQH�HW�DO������ ��ZNV SDUDOOHO.DW]�HW�DO������ ���ZNV SDUDOOHO'LIORUDVRQH�GLDFHWDWH /DQH�HW�DO������ ��ZNV SDUDOOHO'HVRQLGH *UHHQVSDQ HW�DO������ ��ZNV SDUDOOHO)OXWLFDVRQH SURSLRQDWH 2OVHQ������D ��ZNV SDUDOOHO2OVHQ������E ��ZNV SDUDOOHO+\GURFRUWLVRQH EXWHSUDWH 6HDUV�HW�DO����� ��ZNV SDUDOOHO0RPHWDVRQH�IXURDWH 0HGDQVN\ HW�DO������ ��ZHHN SDUDOOHO&RUWLFRVWHURLGV �YHU\�SRWHQW�$PFLQRQLGH (OOLV�HW�DO������ ��ZNV SDUDOOHO&OREHWDVRO SURSLRQDWH -RUL]]R HW�DO ��ZNV SDUDOOHO2OVHQ������ ��ZNV SDUDOOHO+DOFLQRQLGH� /HSDZ ���� ��ZNV ZLWKLQ+DOREHWDVRO %HUQKDUG�HW�DO������ ��ZNV ZLWKLQ9LWDPLQ�'��GHULYDWLYHV&DOFLSRWULRO +LJKWRQ HW�DO����� ��ZNV SDUDOOHO.DQJ�HW�DO������ ��ZNV SDUDOOHO*UHHQ�HW�DO������ ��ZNV SDUDOOHO2UDQMH HW�DO������ ��ZNV SDUDOOHO3DULVHU HW�DO������ ��ZNV SDUDOOHO'XEHUWUHW HW�DO������ ��ZNV ZLWKLQ6WDEHUJ HW�DO������ ��ZNV ZLWKLQ.UDJEDOOH HW�DO������ ��ZNV ZLWKLQ+DUULQJWRQ�HW�DO������ ��ZNV SDUDOOHO0RUWHQVHQ HW�DO������ ��ZNV SDUDOOHO7DFDOFLWRO 9DQ�GH .HUNKRI HW�DO������D ��ZNV ZLWKLQ%DDGVJDDUG HW�DO������ ����ZNV ZLWKLQ6HLGHQDUL HW�DO����� ��ZNV ZLWKLQ6FDUSD HW�DO������ ��ZNV ZLWKLQ&DOFLWULRO 3HUH]�HW�DO������� ���ZNV ZLWKLQ9DQ�GH .HUNKRI������ ��ZNV ZLWKLQ/DQJQHU HW�DO������ ��ZNV ZLWKLQ/DQJQHU HW�DO������ ��ZNV ZLWKLQ2WKHU�7UHDWPHQWV7D]DURWHQH :HLQVWHLQ HW�DO������ ���ZNV SDUDOOHO&RDO�WDU .DQ]OHU HW�DO������ ��ZNV ZLWKLQ'LWKUDQRO *UDWWDQ HW�DO������ ��ZNV ZLWKLQ%XFNOH\������ ��ZNV ZLWKLQ-HNOHU HW�DO������ ��ZNV ZLWKLQ6DOLF\OLF�DFLG� (OLH HW�DO������E ��ZNV SDUDOOHO$ORH YHUD H[WUDFW 6\HG HW�DO������ ��ZNV SDUDOOHO%HWDPHWKDVRQH�GLSURSLRQDWH� (OLH HW�DO������F ��ZNV SDUDOOHODQG�VDOLF\OLF�DFLG

�� ����� �����
 7ULDOV�RI�VFDOS�SVRULDVLV� 1RW�VKRZQ�������������&,���������WR�����������VHH�WH[W�IRU�GLVFXVVLRQ

)DYRXUV�WUHDWPHQW )DYRXUV�SODFHER



7RSLFDO�SUHSDUDWLRQV�IRU�WKH�WUHDWPHQW�RI�SVRULDVLV�LQ�SULPDU\�FDUH�
3HUIRUPDQFH�RI�DFWLYH�WUHDWPHQW�FRPSDUHG�ZLWK�SODFHER7KH�SRROHG�UHVXOWV�RI�WKH�WULDOV�E\�WUHDWPHQW�DQG�E\�WUHDWPHQW�FODVV�DUH�VKRZQ�LQ�)LJXUH����7KHSRROHG�VWDQGDUGLVHG�ZHLJKWHG�PHDQ�GLIIHUHQFH�IRU�DOO�DFWLYH�WUHDWPHQWV�DJDLQVW�YHKLFOH�ZDV����������&,��������WR���������LQGLFDWLQJ�D�VWDWLVWLFDOO\�VLJQLILFDQW�EHQHILW�LQ�IDYRXU�RI�DFWLYH�WUHDWPHQW�2Q�D����SRLQW�7RWDO�6HYHULW\�6FRUH�WKLV�DSSUR[LPDWHV�WR�DQ�LPSURYHPHQW�RI���SRLQWV���:H�IRXQGHYLGHQFH�RI�KHWHURJHQHLW\�FRQILUPLQJ�WKH�QHHG�IRU�D�UDQGRP�HIIHFWV�DSSURDFK��WKRXJK�D�IL[HGHIIHFWV�DSSURDFK�SURYLGHV�D�VLPLODU�HVWLPDWH�RI�HIIHFW��ZLWK�D�VWDQGDUGLVHG�ZHLJKWHG�PHDQGLIIHUHQFH�RI�����������&,��������WR���������7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKHILQGLQJV�RI�ZLWKLQ�SDWLHQW�DQG�SDUDOOHO�JURXS�GHVLJQV��RU�VWDQGDUGLVHG�HVWLPDWHV�DFFRUGLQJ�WR�WKHRXWFRPH�PHDVXUH�XVHG��766��3$6,�RU�,$*,���7KXV�WKH�KHWHURJHQHLW\�DSSHDUV�WR�DULVH��DW�OHDVW�LQSDUW��EHFDXVH�RI�GLIIHUHQFHV�LQ�HIIHFWLYHQHVV�EHWZHHQ�WKH�FODVVHV�RI�WUHDWPHQWV���7KH�PDJQLWXGHRI�EHQHILW�VKRZHG�QR�PDUNHG�GLIIHUHQFHV�FRPSDULQJ�EHWZHHQ�FODVVHV�RI�GUXJV�ZLWK�WKH�H[FHSWLRQRI�WKH�YHU\�SRWHQW�VWHURLGV��7RSLFDO�YHU\�SRWHQW�VWHURLGV�ZHUH�FRPSDUHG�ZLWK�D�SODFHER�YHKLFOH�LQILYH�WULDOV�SURYLGLQJ�HIIHFWLYHQHVV�GDWD�IURP�����SDWLHQWV���2YHUDOO��WKHUH�ZDV�D�VWDWLVWLFDOO\VLJQLILFDQW�GLIIHUHQFH�IDYRXULQJ�YHU\�SRWHQW�VWHURLGV�����������&,��������WR���������DSSUR[LPDWHO\WR�D���SRLQW�LPSURYHPHQW�RQ�D����SRLQW�7RWDO�6HYHULW\�6FRUH�
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'RXEOH�EOLQG:LWKLQ�SDWLHQW1XUVH�GHOLYHU\
1� ��7'� ����ZNV/)� ���������%&� <HV

6LJQV>HU\WKHPD��LQILOWUDWLRQ��VFDOLQJ@7RWDO�6LJQ�6FRUH'HJUHH�RI�+HDOLQJ
%HUQKDUGHW�DO������ +DOREHWDVRO������RLQWPHQW��%'3ODFHER��9HKLFOH�

%LODWHUDO��FRPSDUDEOHSVRULDVLV�RI�DW�OHDVWPRGHUDWH�VHYHULW\��DGXOW��DWOHDVW���VLJQV�RU�V\PSWRPV���RQ�D ��SW�VFDOH�
1RQH�UHSRUWHG 'RXEOH�EOLQG:LWKLQ�SDWLHQW'HOLYHU\�XQFOHDU

1� ���7'� ��ZNV/)� ������%&� ,QDGHTXDWHO\�UHSRUWHG
6LJQV>HU\WKHPD��SODTXH�HOHYDWLRQ�VFDOLQJ��RYHUDOO�OHVLRQ�VHYHULW\@3DWLHQW�JOREDO�DVVHVVPHQW

%HUQKDUGHW�DO������ +DOREHWDVRO������RLQWPHQW��%'3ODFHER��9HKLFOH�
3ODTXH�SVRULDVLV�RI�DW�OHDVWPRGHUDWH�VHYHULW\��DGXOW�VLJQV����RQ�D���SW�VFDOH�%6$������

1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV/)� ������%&� ,QDGHTXDWHO\�UHSRUWHG

6LJQV�>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
%XFNOH\������ 'LWKUDQRO������LQ�DFDUEDPLGH������XUHD�EDVH��3VRUDGUDWH���%'3ODFHER��9HKLFOH�

$FWLYH�FKURQLF�SVRULDVLV�OHVLRQV�DSSUR[LPDWHO\V\PPHWULFDOO\�GLVWULEXWHG�
1RQH�UHSRUWHG 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� �������%&� 1RW�UHSRUWHG
-DFRE\�DVVHVVPHQW�VFRUH�����VFRUH�WUDQVIRUPHG�WR���FOLQLFDOLPSURYHPHQW�3KRWRJUDSKLF�HYDOXDWLRQ2YHUDOO�SDWLHQW�DVVHVVPHQW&DOOHQ������ )OXWLFDVRQH�SURSLRQDWH�������%'9HKLFOH��%'

0RGHUDWH�WR�VHYHUHSVRULDVLV 3DWLHQWV�ZLWK�D�KLVWRU\�RI�DOFRKROLVP�GUXJ�DEXVH��SV\FKRVLV��SRRUPRWLYDWLRQ��HPRWLRQDO�SUREOHPV�DQWDJRQLVWLF�SHUVRQDOLW\
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� 8QFOHDU7'� ��ZNV/)� 1RW�UHSRUWHG%&� 1RW�UHSRUWHG
,QYHVWLJDWRU�JOREDO�DVVHVVPHQW3DWLHQW�DVVHVVPHQW�RI�HIIHFWLYHQHVV6HYHULW\>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ�SUXULWXV@

 (QUROPHQW�GHILQLWLRQV1��1XPEHU�RI�SDWLHQWV�UDQGRPLVHG7'��7UHDWPHQW�GXUDWLRQ�DQG�OHQJWK�RI�IROORZ�XS��)8��LI�WKH�VWXG\�FRQWLQXHG�EH\RQG�FHVVDWLRQ�RI�WUHDWPHQW��)8�LQFOXGHV�WKH�WUHDWPHQW�SHULRG/)��/RVV�WR�IROORZ�XS��GHILQHG�DV�SDWLHQWV�UDQGRPLVHG��QRW�FRQWULEXWLQJ�WR�SULPDU\�RXWFRPH�PHDVXUH%&��%DVHOLQH�FRPSDUDELOLW\



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV'XEHUWUHWHW�DO������ &DOFLSRWULRO�RLQWPHQW����J�JP�%'3ODFHER��YHKLFOH�

%LODWHUDO�VWDEOH�V\PPHWULFSVRULDVLV�YXOJDULV�RI�WKHDUPV��OLPEV�RU�WUXQN��DGXOW
*XWWDWH�RU�SXVWXODU�SVRULDVLV�SVRULDVLV�UHVWULFWHG�WR�WKH�VFDOS�IDFH��HOERZV�RU�NQHHV��UHFHQWV\VWHPLF�RU�89�WKHUDS\�LQ�WKHSUHYLRXV��FDOFLXP��YLWDPLQ�'�GDLO\�RURWKHU�PHGLFDWLRQV��KHSDWLF�RU�UHQDOLPSDLUPHQW�SODQQHG�H[SRVXUH�WRVXQ�

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV���)8����ZNV/)� ������%&� <HV

6HYHULW\>HU\WKHPD��LQILOWUDWLRQ�GHVTXDPDWLRQ@0RGLILHG�3$6,3UHIHUUHG�WUHDWPHQW3DWLHQW�DQG�,QYHVWLJDWRU�JOREDODVVHVVPHQWV(OLHHW�DO������ %HWDPHWKDVRQH�������GLSURSLRQDWH�������%'6DOLF\OLF�DFLG���%'%HWDPHWKDVRQH�������GLSURSLRQDWH���������6DOLF\OLF�DFLG����%'3ODFHER��YHKLFOH�

0RGHUDWH�WR�VHYHUHSVRULDVLV��VHERUUKRHLFGHUPDWLWLV�RUQHXURGHUPDWLWLV�RI�WKHVFDOS��DGXOW�
1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ��������SVRULDVLV�7'� ��ZNV/)� 1RW�UHSRUWHG%&� ,QDGHTXDWHO\�UHSRUWHG
,QYHVWLJDWRU�JOREDO�DVVHVVPHQW6HYHULW\>UHGQHVV��VFDOLQJ��SUXULWXV@$UHD�RI�OHVLRQ��FP��

(OOLVHW�DO������ $PFLQRQLGH�ORWLRQ�����2'3ODFHER��YHKLFOH�
3VRULDVLV�RI�WKH�VFDOS��DGXOW�WRWDO�VLJQ�VFRUH�����RQ ��SRLQW�VFDOH��SDWLHQWV�ZHUHUHTXLUHG�WR�KDYH�SVRULDWLFOHVLRQV�HOVHZKHUH�

$FXWH�V\VWHPLF�LOOQHVV��DFWLYH�VNLQLQIHFWLRQ��FRQFRPLWDQW�DQWLKLVWDPLQH�WRSLFDO�RU�V\VWHPLF�FRUWLFRVWHURLG�DQWLPHWDEROLWHV��389$��RU�RWKHUGHUPDWRORJLF�WUHDWPHQW��UHFDOFLWUDQWSVRULDVLV��LQWROHUDQFH�RUK\SHUVHQVLWLYLW\�WR�WRSLFDOFRUWLFRVWHURLGV���SUHJQDQW�RUODFWDWLQJ�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ��������%&� <HV

6HYHULW\�>HU\WKHPD��H[FRULDWLRQ��VFDOLQJ�LQGXUDWLRQ��SUXULWXV@7RWDO�VLJQ�VFRUH>HU\WKHPD��VFDOLQJ��LQGXUDWLRQ�SUXULWXV@,QYHVWLJDWRUV¶�2YHUDOO�(YDOXDWLRQ3DWLHQW¶V�2YHUDOO�(YDOXDWLRQ3DWLHQW�$FFHSWDELOLW\�(YDOXDWLRQ�*UDWWDQHW�DO������ 'LWKUDQRO�LQ�DTXHRXVJHO���GRVH�WLWUDWLRQ������������%'�3ODFHER��YHKLFOH�
%LODWHUDO�VWDEOH�FKURQLFSODTXH�SVRULDVLV��DGXOW�KRVSLWDOLVHG�IRU�URXWLQHGLWKUDQRO�WUHDWPHQW�

,QWROHUDQFH�RI�GLWKUDQRO��XQVWDEOH�RUSXVWXODU�SVRULDVLV��FDOFLXPPHWDEROLVP�GLVRUGHUV��V\VWHPLFSVRULDVLV�WUHDWPHQW��UHFHQW�89%�RU389$�WKHUDS\��SUHJQDQF\�RUODFWDWLRQ�

2SHQ:LWKLQ�SDWLHQW'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV��)8�����ZNV/)� ������%&� <HV

6HYHULW\�>HU\WKHPD��VFDOLQJ��SDOSDELOLW\@7RWDO�VHYHULW\�VFRUH3DWLHQW�DVVHVVPHQW�RI�LUULWDWLRQ�9$6�,QYHVWLJDWRU�DVVHVVPHQW�RI�VNLQVWDLQLQJ



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV*UHHQHW�DO������ &DOFLSRWULRO�VROXWLRQ����J�PO��%'�3ODFHER��YHKLFOH�

0LOG�WR�PRGHUDWH�VFDOSSVRULDVLV DQG�D�KLVWRU\�RISVRULDVLV HOVHZKHUH�RQ�WKHERG\��DGXOW�
([FHVVLYHO\�WKLFN�VFDOS�SVRULDVLV�2WKHU�VFDOS�GLVHDVH��PDUNHGGHWHULRUDWLRQ�RI�VFDOS�SVRULDVLV�DWHQWU\��UHFHQW�V\VWHPLF�RU�89WKHUDS\��FRQFXUUHQW��WRSLFDOFRUWLFRVWHURLG�XVH��YLWDPLQ�'�RUFDOFLXP�VXSSOHPHQW���PHGLFDWLRQVZKLFK�FRXOG�DIIHFW�WKH�FRXUVH�RI�WKHGLVHDVH��K\SHUFDODHPLD��KHSDWLF�RUUHQDO�GLVHDVH��6XVFHSWLEOH�WRSUHJQDQF\�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� ������%&� ,QDGHTXDWHO\�UHSRUWHG

6LJQV�>HU\WKHPD��WKLFNQHVV��VFDOLQHVV�IODNLQJ��LWFKLQJ@7RWDO�6LJQ�6FRUH>UHGQHVV��WKLFNQHVV��VFDOLQHVV@,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV

*UHHQVSDQHW�DO������ 'HVRQLGH�ORWLRQ�������7,''HVRQLGH�FUHDP�������7,'3ODFHER��YHKLFOH�ORWLRQ�
0LOG�WR�PRGHUDWH�SVRULDVLV 5HFHQW�V\VWHPLF�RU�WRSLFDO�WUHDWPHQWIRU�SVRULDVLV��FRQWUDLQGLDFWLRQ�WR�ORZ�SRWHQF\�FRUWLFRVWHURLGV��SUHJQDQW�QXUVLQJ�RU�SODQQLQJ�SUHJQDQF\�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� �������%&� ,QDGHTXDWHO\�UHSRUWHG

6HYHULW\�>HU\WKHPD��VFDOLQJ��LQGXUDWLRQ�SUXULWXV@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
+DUULQJWRQHW�DO������ &DOFLSRWULRO�FUHDP�����J�J�DV�&UHDP�$��GLVVROYHG��&UHDP�%��VXVSHQGHG�3ODFHER��9HKLFOH�RI�$�

6WDEOH�SVRULDVLV�YXOJDULV�RQWUXQN�RU�OLPEV��DGXOW� 5HFHQW�V\VWHPLF�PHGLFDWLRQ�RUSKRWRWKHUDS\�IRU�SVRULDVLV��KHSDWLFRU�UHQDO�GLVHDVH��UDLVHG�VHUXPFDOFLXP��FDOFLXP�VXSSOHPHQWV�RUYLWDPLQ�'�
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ����������%&� <HV��H[FHSW�DJH�S ����
3$6,,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV

+LJKWRQHW�DO�����
&DOFLSRWULHQH�RLQWPHQW��������%'�3ODFHER��YHKLFOH�

0RGHUDWHO\�VHYHUH�VWDEOHSODTXH�SVRULDVLV��SODTXHHOHYDWLRQ�VFRUH�����������1RW�SUHJQDQW�RU�QXUVLQJGXULQJ�WKH�GXUDWLRQ�RI�WKHVWXG\�

5HFHQW�WRSLFDO�RU�V\VWHPDLFSVRULDVLV�WUHDWPHQW��SURORQJHGH[SRVXUH�WR�VXQOLJKW��SKRWRWKHUDS\�SKRWRFKHPRWKHUDS\��K\SHUFDOFHPLD�HU\WKURGHUPLF�RU�SXVWXODU�SVRULDVLV�&DOFLXP��YLWDPLQ�$�RU�'VXSSOHPHQWV

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ����������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\�UHSRUWHG�

6HYHULW\�>HU\WKHPD��SODTXH�HOHYDWLRQ�VFDOLQJ��RYHUDOO�GLVHDVH�VHYHULW\@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
-DQVHQ�HW�DO����� /RQDSDOHQH�����RLQWPHQW��7'6)OXRFLQRORQHDFHWRQLGH��������RLQWPHQW��7'69HKLFOH��7'61R�WUHDWPHQW

6\PPHWULFDO�SVRULDVLV 1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV/)� 1RW�UHSRUWHG%&� 1RW�UHSRUWHG

8QFOHDU



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV-HNOHUHW�DO������ 'LWKUDQRO����RLQWPHQWRQH�PLQXWH�WKHUDS\�2'3ODFHER��YHKLFOH�

&KURQLF�SODTXH�W\SHSVRULDVLV YXOJDULV�ZLWKELODWHUDO�OHVLRQV�RI�HTXDOFOLQLFDO�VHYHULW\��DGXOW�
7RSLFDO�RU�V\VWHPLF�FRUWLFRVWHURLGV�UHFHQW�SKRWRWKHUDS\� 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� �������%&� 1RW�UHSRUWHG
6HYHULW\�>SUXULWXV��HU\WKHPD��VFDOLQJ�LQILOWUDWLRQ��RYHUDOO�UHVXOW@'HJUHH�RI�FOHDULQJ,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV-RUL]]RHW�DO������ &OREHWDVRO�SURSLRQDWHHPROOLHQW�������%'3ODFHER��YHKLFOH�

0RGHUDWH�WR�VHYHUH�SODTXHW\SH�SVRULDVLV���0HQ�RUQRQSUHJQDQW��QRQODFWDWLQJZRPHQ������\HDUV�LQ�DJH�EDVHOLQH�PRUQLQJ�VHUXPFRUWLVRO�FRQFHQWUDWLRQ�RI���WR����J����P/�

5HFHQW�WRSLFDO�DQWL�SVRULDWLFPHGLFDWLRQ�RU�RWKHU�GUXJ�WKDW�FRXOGDOWHU�SVRULDWLF�VWDWXV�
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV��)8����ZNV/)� 8QFOHDU%&� <HV
6HYHULW\>HU\WKHPD��VNLQ�WKLFNHQLQJ��VFDOLQJ�SUXULWXV@7RWDO�6HYHULW\�6FRUH3DWLHQW�HYDOXDWLRQ,QYHVWLJDWRU�JOREDO�DVVHVVPHQW.DQJHW�DO������ &DOFLSRWULHQH�RLQWPHQW��������%'3ODFHER��YHKLFOH�

0LOG�WR�PRGHUDWH�VWDEOHSODTXH�W\SH�SVRULDVLV��DGXOW� 5HFHQW�V\VWHPLF�WKHUDS\��89�RUWRSLFDO�WKHUDS\�IRU�SVRULDVLV�H[FOXGLQJ�HPROOLHQW����3UHJQDQW�RUEUHDVW�IHHGLQJ�ZRPHQ�
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\�UHSRUWHG�

6LJQV�>HU\WKHPD��WKLFNQHVV��VFDOLQJ@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
.DQ]OHUHW�DO������ 7DU��OLTXRU�FDUERQLVGHWHUJHQV������%'3ODFHER��YHKLFOH�

%LODWHUDOO\�VLPLODU�FKURQLFVWDEOH�SODTXH SVRULDVLVYXOJDULV�
5HFHQW�WRSLFDO�RU�V\VWHPLF�WKHUDS\� 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� 1RW�UHSRUWHG
6HYHULW\�>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ�SUXULWXV@7RWDO�VHYHULW\�VFRUH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW.DW]HW�DO������ %HWDPHWKDVRQHGLSURSLRQDWH�LQWHUPLWWHQWPDLQWHQDQFH����GRVHVDW����KRXU�LQWHUYDOVHDFK�ZHHNHQG��3ODFHER��YHKLFOH�

3ODTXHV�SVRULDVLV�LQUHPLVVLRQ��!����UHVROXWLRQ�DIWHU�����ZHHNV�WUHDWPHQWZLWK�%HWDPHWKDVRQHGLSURSLRQDWH1RWH��������������DFKLHYHGUHPLVVLRQ�GXULQJ�WKH�DFXWHSKDVH

1RW�DFKLHYLQJ�UHPLVVLRQ�GXULQJDFXWH�SKDVH�WUHDWPHQW� 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��7'� ���ZNV/)� ������%&� <HV

6LJQV�>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ@$UHD�DGMXVWHG�FOLQLFDO�VFRUH5HODSVH��DGMXVWHG�FOLQLFDO�VFRUH!����RI�EDVHOLQH�VFRUH�



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV.DW]HW�DO������D %HWDPHWKDVRQHGLSURSLRQDWH�LQWHUPLWWHQWPDLQWHQDQFH����GRVHVDW����KRXU�LQWHUYDOVRQFH�D�ZHHN��3ODFHER��YHKLFOH�

3ODTXHV�SVRULDVLV�LQUHPLVVLRQ�DIWHU�����ZHHNVWUHDWPHQW�ZLWK%HWDPHWKDVRQHGLSURSLRQDWH��HU\WKHPDVFRUH�����LQGXUDWLRQ������VFDOLQJ� ��1RWH��������������DFKLHYHG�UHPLVVLRQ�GXULQJDFXWH�SKDVH

5HFHQW�WRSLFDO�RU�V\VWHPLFWUHDWPHQW��SUHJQDQW��QXUVLQJ��LQWHQWWR�FRQFHLYH��QRW�DFKLHYLQJ�UHPLVVLRQGXULQJ�DFXWH�SKDVH�WUHDWPHQW�
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ��7'� ���ZNV/)� ��������%&� <HV
6LJQV�>HU\WKHPD��,QGXUDWLRQ��6FDOLQJ@$UHD�DGMXVWHG�FOLQLFDO�VFRUH7UHDWPHQW�IDLOXUH�$GMXVWHG�FOLQLFDO�VFRUH��������RURYHUDOO�GLVHDVH�VWDWXV�PRGHUDWH�RUVHYHUH��2YHUDOO�GLVHDVH�VWDWXV3DWLHQW¶V�HYDOXDWLRQ�RI�HIIHFWLYHQHVV�7LPH�WR�UHODSVH.DW]HW�DO������E +DOREHWDVRO�SURSLRQDWHFUHDP��������%'3ODFHER��YHKLFOH�

&RPSDUDEOH�ELODWHUDOOHVLRQV�RI�PRGHUDWH�RUJUHDWHU�VHYHULW\�RI�SODTXHSVRULDVLV��DGXOW��DW�OHDVW��VLJQV�RU�V\PSWRPV�RI�DWOHDVW�PRGHUDWH�VHYHULW\�OHVLRQV�DW�OHDVW���FP��

3XVWXODU�RU�HU\WKRGHUPLF�SVRULDVLV�UHFHQW�WRSLFDO�RU�V\VWHPLFPHGLFDWLRQ��ZRPHQ�VXVFHSWLEOH�WRSUHJQDQF\�
'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ��������%&� ,QDGHTXDWHO\�UHSRUWHG
6HYHULW\�������>HU\WKHPD��SODTXH�HOHYDWLRQ��VFDOLQJSUXULWXV@7RWDO�VHYHULW\�VFRUH�������3DWLHQW�JOREDO�DVVHVVPHQWV�RIHIIHFWLYHQHVV�DQG�RYHUDOO�UDWLQJ.LVV�HW�DO������ &DOFLSRWULHQH�VROXWLRQ�������%'3ODFHER��YHKLFOH�

0RGHUDWH�VFDOS�SVRULDVLV�DGXOW��RYHUDOO�GLVHDVHVHYHULW\�t�
1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ����������%&� 1RW�UHSRUWHG
6HYHULW\�>6FDOLQJ��HU\WKHPD��SODTXHHOHYDWLRQ��SUXULWXV@2YHUDOO�VHYHULW\,QYHVWLJDWRU¶V�JOREDO�DVVHVVPHQW.LVV�HW�DO�������&DUGHU�HW�DO�����

&DOFLSRWULHQH�VROXWLRQ��������DQG�������%'3ODFHER��YHKLFOH�
0RGHUDWH�VFDOS�SVRULDVLV�DGXOW��RYHUDOO�GLVHDVHVHYHULW\�t�

1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ����������%&� 1RW�UHSRUWHG

6HYHULW\�>6FDOLQJ��HU\WKHPD��SODTXHHOHYDWLRQ��SUXULWXV@2YHUDOO�VHYHULW\,QYHVWLJDWRU¶V�JOREDO�DVVHVVPHQW.UDJEDOOHHW�DO������ &DOFLSRWULRO�FUHDP�����J�J������J�J�RU�����J�J��%'3ODFHER��YHKLFOH�
6WDEOH�V\PPHWULFDOO\GLVWULEXWHG�PRGHUDWH�FKURQLF�SODTXH�W\SHSVRULDVLV��RXWSDWLHQWV��DGXOW�:RPHQ�DERYH�FKLOG�EHDULQJDJH�RU�XVLQJ�DGHTXDWHFRQWUDFHSWLRQ�

5HFHQW�WRSLFDO��V\VWHPLF�LQWUDOHVLRQDO�RU�89�UDGLDWLRQ�WKHUDS\�H[FOXGLQJ�EODQG�HPROOLHQWV���QRQ�QRUPDO�VHUXP�OHYHOV�RI�FDOFLXP�DQGFUHDWLQLQH��WDNLQJ�FDOFLXP�WDEOHWV�
'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� �������%&� <HV
6HYHULW\�>HU\WKHPD��WKLFNQHVV��VFDOLQJ@,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV

.UXHJHUHW�DO������ 7D]DURWHQH�JHO������RU�������%'3ODFHER��YHKLFOH�
0LOG�WR�PRGHUDWH�ELODWHUDOSVRULDWLF�SODTXHV��DGXOW�WRWDO�VHYHULW\�VFRUH����

3UHJQDQW��QXUVLQJ�RU�RI�OLNHO\�WRFRQFHLYH��UHFHQW�XVH�RI�FHUWDLQWRSLFDO�DJHQWV��UHFHQW�V\VWHPLFUHWLQRLGV��89�SKRWRWKHUDS\�RUV\VWHPLF�DQWL�SVRULDVLV�GUXJV�
'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� 1RW�UHSRUWHG
6HYHULW\�>HU\WKHPD��SODTXH�HOHYDWLRQ�VFDOLQJ@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV/DQHHW�DO������ %HWDPHWKDVRQHGLSURSLRQDWH�RLQWPHQW�������2''LIORUDVRQH�GLDFHWDWHRLQWPHQW��������2'3ODFHER��YHKLFOH�

+LVWRU\�DQG�SK\VLFDO�ILQGLQJFRPSDWLEOH�ZLWK�SVRULDVLVLQFOXGLQJ�VFDOLQJ�HU\WKHPD�HSLGHUPDO�WKLFNHQLQJ�DQG�RUFUXVWLQJ��DOO�DJHV�!��\HDU�VWDEOH�GLVHDVH�

5HFHQW��WRSLFDO�RU�V\VWHPLFFRUWLFRVWHURLG�WUHDWPHQW��RUDODQWLKLVWDPLQH��DQWLSUXULWLF�WKHUDS\�89�RU�;�UD\�WKHUDS\�RU�DQ\PHGLFDWLRQ�DIIHFWLQJ�WKH�VWXG\�SUHJQDQW�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ��������%&� <HV

6HYHULW\�>6FDOLQJ��HU\WKHPD��SUXULWXV�WKLFNHQLQJ��FUXVWLQJ��RYHUDOOFRQGLWLRQ@7RWDO�VHYHULW\�VFRUH
/DQJQHUHW�DO������ &DOFLWULRO�RLQWPHQW����J�J�%'3ODFHER��YHKLFOH�

%LODWHUDO��V\PPHWULFDO�VHYHUH�FKURQLF�SODTXHSVRULDVLV��RXWSDWLHQWV�
3UHJQDQF\�RU�LQDGHTXDWHFRQWUDFHSWLRQ��8VH�RI�FDOFLXP�YLWDPLQ�'�RU�DQDORJXHV��FDOFLXP�FRQWDLQLQJ�DQWDFLGV��GLJLWDOLV�WKLD]LGH�GLXUHWLFV�RUJOXFRFRUWLFRVWHURLGV�

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� ������%&� <HV

6HYHULW\�>HU\WKHPD��VFDOLQJ��LQGXUDWLRQ�SUXULWXV`,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
/DQJQHUHW�DO������ &DOFLWULRO�RLQWPHQW���PFJ�J�%'3ODFHER��YHKLFOH�

6HYHUH�FKURQLF�SVRULDVLV�V\PPHWULFDO�OHVLRQV��DGXOW�RXWSDWLHQWV
3UHJQDQF\�RU�LQDGHTXDWHFRQWUDFHSWLRQ� 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� <HV
6HYHULW\�>HU\WKHPD��SXVWXOHV��GHVTXDPDWLRQ�QFUXVWDWLRQ��YHVLFXODWLRQ�DQGSUXULWXV@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW/HSDZ����� +DOFLQRQLGH�VROXWLRQ������7,'3ODFHER��YHKLFOH�

%LODWHUDOO\�VLPLODU�SVRULDWLFOHVLRQV�RI�WKH�VFDOS��DGXOWVRU�DGROHVFHQWV�
6\VWHPLF�WKHUDS\��WRSLFDO�VFDOSWUHDWPHQWV 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ��������%&� ,QDGHTXDWHO\�UHSRUWHG
2YHUDOO�WKHUDSHXWLF�UHVSRQVH2YHUDOO�FRPSDUDWLYH�UHVSRQVH

0HGDQVN\�HW�DO����� 0RPHWDVRQH�IXURDWHRLQWPHQW�������2'9HKLFOH�2'
$JHG�� ����SVRULDVLVYXOJDULV�VWDEOH�RUZRUVHQLQJ��GXUDWLRQ�� �\HDU��7RWDO�6LJQ�6FRUH�� �

&RQFRPLWDQW�PHGLFDWLRQ��UHFHQWV\VWHPLF�FRUWLFRVWHURLGV�RUDQWLPHWDEROLWHV��UHFHQW�WRSLFDOFRUWLFRVWHURLGV��SUHJQDQF\��ODFWDWLRQ
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ��������%&� <HV��H[FHSW�GXUDWLRQ�RIGLVHDVH��S ������
6LJQV�HU\WKHPD��LQGXUDWLRQ��VFDOLQJ7RWDO�VLJQ�VFRUH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW

0RUWHQVHQHW�DO������ &DOFLSRWULRO�RLQWPHQW���J�J�%'3ODFHER��YHKLFOH�
6WDEOH�SODTXH�W\SHSVRULDVLV YXOJDULV��DGXOWRXWSDWLHQWV��QRUPDO�KHSDWLFDQG�UHQDO�IXQFWLRQ�

5HFHQW�89�RU�RWKHU�SVRULDVLVWUHDWPHQWV��GLVHDVH�RU�PHGLFDWLRQLQIOXHQFLQJ�FDOFLXP�RU�ERQHPHWDEROLVP�
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\�UHSRUWHG�

3$6,,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV
2OVHQ������ &OREHWDVRO�SURSLRQDWH������%'3ODFHER��YHKLFOH�

0RGHUDWH�WR�VHYHUH�VFDOSSVRULDVLV��VLJQ�VFRUH�������VWDEOH�RU�ZRUVHQLQJ��DGXOW�
5HFHQW�V\VWHPLF��WRSLFDO�RU�89WUHDWPHQW�IRU�SVRULDVLV� 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV��)8����ZNV/)� ��������%&� <HV
6HYHULW\�>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ�SUXULWXV@,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV2OVHQ�������WZR�WULDOV� )OXWLFDVRQH�SURSLRQDWH�������RLQWPHQW3ODFHER��YHKLFOH�

0RGHUDWH�WR�VHYHUHSVRULDVLV��DGROHVFHQW�RUDGXOW
1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

>�@�1�������>�@����7'� ��ZNV>�@�/)��������>�@�������%&� 3DUWLDO��FOLQLFDOFRPSDUDELOLW\�UHSRUWHG
,QYHVWLJDWRU�JOREDO�DVVHVVPHQW6HYHULW\�>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ�SUXULWXV@3DWLHQW¶V�VXEMHFWLYH�DVVHVVPHQW2UDQMHHW�DO������ &DOFLSRWULRO�RLQWPHQW�����J�J�%'3ODFHER��YHKLFOH�

0LOG�WR�PRGHUDWH�SVRULDVLVYXOJDULV��FKLOGUHQ�DJHG������
$FXWH�JXWWDWH��SXVWXODU�HU\WKURGHUPLF�RU�ZRUVHQLQJSVRULDVLV��SVRULDVLV�PDLQO\�RQ�WKHIDFH��VFDOS�RU�GLDSHU�DUHD��V\VWHPLFWUHDWPHQW��UHFHQW�SKRWRWKHUDS\�FRQFXUUHQW�9LWDPLQ�'��FDOFLXP�RURWKHU�LQWHUFXUUHQW�PHGLFDWLRQ��UHQDO�KHSDWLF�RU�RVWHRDUWKULWLF�GLVHDVH�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)��������%&� <HV

3$6,�6HYHULW\�>UHGQHVV��WKLFNQHVV��VFDOLQHVV��DUHD@([WHQW�RI�GLVHDVH,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV
2UPHURGHW�DO������ %HWDPHWKDVRQH9DOHUDWH�RLQWPHQW������%':KLWH�VRIW�SDUDIILQ��%'

%LODWHUDOO\�VLPLODU�FKURQLF�VWDEOH�SODTXH�SVRULDVLV� 5HFHQW�V\VWHPLF�RU�89�WKHUDS\� 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� 8QFOHDU%&� ,QDGHTXDWHO\�UHSRUWHG

6LJQV�>HU\WKHPD��HOHYDWLRQ��VFDOLQJ@7RWDO�VLJQ�VFRUH
3DULVHUHW�DO������ &DOFLSRWULHQH�RLQWPHQW��������2'3ODFHER��YHKLFOH�

6WDEOH�SODTXH�W\SHSVRULDVLV��RWKHUZLVHKHDOWK\��QRQ�SUHJQDQWSDWLHQWV��DW�OHDVW�����IRUSODTXH�HOHYDWLRQ���%6$������

1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� 8QFOHDU%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFV�QRWUHSRUWHG�

6HYHULW\�>VFDOLQJ��HU\WKHPD��SODTXHHOHYDWLRQ@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
3HUH]HW�DO������ &DOFLWULRO������J�J�2'3ODFHER��YHKLFOH� 6WDEOH�SODTXH�RUHU\WKURGHUPLF�SVRULDVLV��QRWUHVSRQVH�WR�SUHYLRXVWUHDWPHQW��DGXOW��%6$�����

3UHJQDQW��QXUVLQJ�RU�LQDGHTXDWHFRQWUDFHSWLRQ��KHSDWLF�RU�UHQDOLPSDLUPHQW��UHFHQW�V\VWHPLF�WKHUDS\RU�SKRWRWKHUDS\�RU�WRSLFDOPHGLFDWLRQV��H[FOXGLQJ�HPROOLHQWV�
'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ���ZHHNV��)8�����PRQWKV/)� ������%&� <HV
3$6,6HYHULW\>HU\WKHPD��SODTXH�WKLFNQHVV�VFDOLQJ@7RWDO�VHYHULW\�VFRUH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW6FDUSD�HW�DO����� 7DFDOFLWRO�RLQWPHQW���PFJ�J��2'9HKLFOH��2'

6WDEOH�SVRULDVLV YXOJDULV�V\PPHWULFDO�OHVLRQV��LQ��DQGRXWSDWLHQWV
3UHJQDQF\��ODFWDWLRQ��LQDGHTXDWHFRQWUDFHSWLRQ��UHFHQW�V\VWHPLF��OLJKWRU�WRSLFDO�WKHUDS\��VHYHUH�UHQDOIDLOXUH��OLYHU�DQG�FDUGLDF�G\VIXQFWLRQ�K\SHUFDOFHPLD��K\SHUSKRVSKRUHPLD��$,'6��GUXJ�DGGLFWLRQ

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ����������%&� <HV

6LJQV�6FDOLQJ��HU\WKHPD��VFDOLQJ



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV6HDUVHW�DO����� +\GURFRUWLVRQHEXWHSUDWH������FUHDP�%'3ODFHER��YHKLFOH�

0LOG�RU�PRGHUDWH�SVRULDVLVQRW�VSRQWDQHRXVO\�UHPLWWLQJ�DGXOWV��WRWDO�VLJQ�VFRUH����
$FXWH�V\VWHPLF�LOOQHVV��K\SRWKDPLF�SLWXLWDU\�DGUHQDO�V\VWHP�GLVRUGHU�VHYHUH�KHSDWLF�RU�UHQDO�GLVRUGHU�SVRULDWLF�LQIHFWLRQ��ODFWDWLRQ�SUHJQDQF\�RU�LQDGHTXDWHFRQWUDFHSWLRQ��UHFHQW�XVH�RI�DQ\FRUWLFRVWHURLG��ORQJ�DFWLQJDQWLKLVWDPLQHV��UHWLQRLGV��GUXJVH[DFHUEDWLQJ�RU�LQIOXHQFLQJSVRULDVLV��DQWLPHWDEROLF�WKHUDS\�389$��$&(�LQKLELWRU��LQWROHUDQW�RIWRSLFDO�FRUWLFRVWHURLGV�RU�VWXG\PHGLFDWLRQ�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ��������%&� <HV��H[FHSW�JHQGHU�S �����

6LJQV�>HU\WKHPD��VNLQ�WKLFNHQLQJ��VFDOLQJ@7RWDO�VLJQ�VFRUH3UXULWXV,QYHVWLJDWRU�DQG�SDWLHQW�HYDOXDWLRQVRI�HIILFDF\,QYHVWLJDWRU�JOREDO�DVVHVVPHQW

6HIWRQHW�DO����� +\GURFRUWLVRQHYDOHUDWH������RLQWPHQW%'3ODFHER��YHKLFOH�
%LODWHUDOO\�V\PPHWULFDO�PLOGWR�PRGHUDWH��VWDEOH��FKURQLFSODTXH�SVRULDVLV��DGXOW�

$FXWH�IODUH��UHERXQG�IURP�FHVVDWLRQRI�SUHYLRXV�WKHUDS\��³DW\SLFDO´SVRULDVLV��GLVHDVH�OLPLWHG�WR�KDQGVDQG�IHHW��UHFHQW�XVH�RI�WRSLFDO�RUSDUHQWHUDO�VWHURLGV��RUDO�RU�WRSLFDOWKHUDS\�ZLWK�SKRWRWKHUDS\�VHQVLWLYLW\�WR�VWXG\�PHGLFDWLRQ�VHFRQGDU\�LQIHFWLRQ��SUHJQDQF\

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� �������%&� ,QDGHTXDWHO\�UHSRUWHG

,QYHVWLJDWRU�JOREDO�DVVHVVPHQW

6HLGHQDULHW�DO����� 7DFDOFLWRO�RLQWPHQW���J�J�2'3ODFHER��YHKLFOH�
6\PPHWULFDO��VWDEOHSVRULDWLF�SODTXHV�DGXOW��LQ�RU�RXW��SDWLHQWV�

5HFHQW�WRSLFDO�VWHURLGV��89�OLJKW�V\VWHPLF�RU�389$�WKHUDS\�,QDGHTXDWH�FRQWUDFHSWLRQ�
'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV��)8����ZNV/)� ������%&� <HV
6LJQV�>HU\WKHPD��WKLFNHQLQJ��VFDOLQJ@7RWDO�VLJQ�VFRUH

6WDEHUJHW�DO������ &DOFLSRWULRO�FUHDP�������J�J�%'3ODFHER�FUHDP
6\PPHWULFDO�FKURQLF�SODTXHSVRULDVLV��LQSDWLHQWV��DGXOW 1RQH�UHSRUWHG 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� �������%&� <HV
6LJQV�>LQILOWUDWLRQ��HU\WKHPD�VFDOLQJ@7RWDO�VLJQ�VFRUH

6XGLORYVN\HW�DO������ +DOFLQRQLGH�FUHDP�����2'���YHKLFOHFUHDP�%'3ODFHER��YHKLFOH��7'
%LODWHUDO�OHVLRQV�RI�VLPLODUVHYHULW\�DQG�FKURQLFLW\ 5HFHQW�FRUWLFRVWHURLG�PHGLFDWLRQ�KLVWRU\�RI�SRRU�UHVSRQVH�WRFRUWLFRVWHURLGV��FRQFRPLWDQW�ORFDO�RUV\VWHPLF�WKHUDS\�WKDW�FRXOG�DIIHFWSVRULDVLV�

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��������SVRULDVLV�7'� ��ZNV/)� �%&� ,QDGHTXDWHO\�UHSRUWHG

&RPSDUDWLYH�WKHUDSHXWLF�UHVSRQVH$EVROXWH�WKHUDSHXWLF�UHVSRQVH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
6\HG�HW�DO������ $ORH�YHUD�H[WUDFW�����K\GURSKLOLF�FUHDP��7'63ODFHER�FUHDP��7'6�7UHDWPHQWV�JLYHQ��GD\V�D�ZHHN�

0LOG�WR�PRGHUDWH FKURQLFSODTXH�W\SH�SVRULDVLVYXOJDULV��ZDWHU�ZDVKDEOHHPROOLHQWV�SHUPLWWHG
3UHJQDQF\��ODFWDWLRQ��F\WRWR[LFGUXJV���EHWD�EORFNHUV��UHFHQWV\VWHPLF�PHGLFDWLRQ��89�WKHUDS\�HSLOHSV\

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� ������%&� <HV

3$6,&XUH�UDWH6LJQLILFDQW�FOHDULQJ



7DEOH�%��'HVFULSWLRQ�RI�SODFHER�FRQWUROOHG�WULDOV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV9DQ�GH�.HUNKRI���� &DOFLWULRO�VROXWLRQ���J�PO��%'3ODFHER��YHKLFOH�

3DWLHQWV�ZLWK�V\PPHWULFDOFKURQLF�VWDEOH�SODTXHSVRULDVLV
5HFHQW�WRSLFDO�WKHUDS\ 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&�
6HYHULW\>HU\WKHPD��WKLFNQHVV��VFDOLQJ@

9DQ�GH�.HUNKRIHW�DO������D 7DFDOFLWRO����J�J�2'3ODFHER��YHKLFOH� 6WDEOH�SODTXH�SVRULDVLV��QRWORFDOLVHG�RQ�WKH�VFDOS�6FRUH�����IRU�HU\WKHPD�DQGGHVTXDPDWLRQ�DQG�6FRUHVXP�!����&DXFDVLDQ�DGXOWVDQG�DGROHVFHQWV

,QFUHDVHG�VHUXP�FDOFLXP�RU�VHUXPSKRVSKDWH�OHYHO��UHFHQW�V\VWHPLF�RUWRSLFDO�DQWLSVRULDWLF�WUHDWPHQW�VHULRXV�GLVHDVH��NQRZQ�DOOHUJ\�WRVWXG\�PHGLFDWLRQ��UHFHQWSDUWLFLSDWLRQ�LQ�DQRWKHU�FOLQLFDO�WULDO�H[SHFWHG�SRRU�FRPSOLDQFH��FDOFLXPVXSSOHPHQWV��GUXJV�LQIOXHQFLQJFDOFLXP�PHWDEROLVP��FRUWLFRVWHURLGV�EDUELWXUDWHV��SKHQ\WRLQ��16$,'V�SUHJQDQF\

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV��)8�����ZNV/)� ��������%&� ,QDGHTXDWHO\�UHSRUWHG

6LJQV>HU\WKHPD��LQILOWUDWLRQ�GHVTXDPDWLRQ@7RWDO�VLJQ�VFRUH6HYHULW\3UHIHUHQFH�DVVHVVPHQW$UHD�RI�WHVW�OHVLRQV,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV$VVHVVPHQW�RI�EHQHILW3RVW�WUHDWPHQW�UHODSVH9DQ�GH�.HUNKRIHW�DO������E +\GURFRUWLVRQH���EXW\UDWH�����HPXOVLRQ�%'3ODFHER��YHKLFOH�
3VRULDVLV YXOJDULV 1RQH�UHSRUWHG 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� 1RW�UHSRUWHG%&� 1RW�UHSRUWHG
6HYHULW\>HU\WKHPD��LQGXUDWLRQ��VFDOLQJ�SUXULWXV��OLFKHQLILFDWLRQ��RYHUDOOVHYHULW\@9DQGHU3ORHJ����� %HWDPHWKDVRQHGLSURSLRQDWH�RLQWPHQW��������%'9HKLFOH��%'

3VRULDVLV RU�DWRSLFGHUPDWLWLV 5HFHQW�V\VWHPLF�RU�WRSLFDO�VWHURLGV�FRQFRPLWDQW�PHGLFDWLRQV 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ��������SVRULDVLV�7'� ��ZNV/)� ��RI����������%&� <HV

6LJQV�6FDOH��HU\WKHPD��SUXULWXV��WKLFNQHVV�FUXVWLQJ7RWDO�VLJQ�VFRUH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW9ROGHQHW�DO������ 'LWKUDQRO����LQSHWURODWXP3ODFHER��YHKLFOH�
6\PPHWULFDO�SODTXH�W\SHSVRULDVLV��DGXOW�RXWSDWLHQWV 5HFHQW�DFWLYH�WUHDWPHQW�IRUSVRULDVLV 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� �������%&� <HV
6LJQV�>HU\WKHPD��LQILOWUDWLRQ��VFDOLQJ@7RWDO�VLJQ�VFRUH

:HLQVWHLQHW�DO������:HLQVWHLQ����
7D]DURWHQH�JHO������7D]DURWHQH�JHO�������3ODFHER��YHKLFOH�

6WDEOH�SODTXH�SVRULDVLV�%6$��������WDUJHW�OHVLRQVZLWK�SODTXH�HOHYDWLRQ���DQG���FP�LQ�GLDPHWHU����RQHOERZ�NQHH�DQG�� RQWUXQN�OLPEV�
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$W����ZHHNV�,QYHVWLJDWRU�JOREDO�DVVHVVPHQW��SW��UH�VFDOHG�DV�� ZRUVH��� H[FHOOHQWLPSURYHPHQW�&�����������6'���3������������6'���1 ��7RWDO�VHYHULW\�VFRUH������&����������6'���3����������6'���1 ��
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7DEOH�'���'HVFULSWLRQ�RI�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV$XVWDG�HW�DO����� &OREHWDVRO�SURSLRQDWHRLQWPHQW��������%'��������IROORZHG�E\FDOFLSRWULRO�����J�J�%'������&DOFLSRWULRO����J�J�%'������

$GXOWV��V\PPHWULFDO�SODTXHSVRULDVLV��WRWDO�VHYHULW\VFRUH����
:LGHVSUHDG�SVRULDVLV�K\SHUFDOFHPLD��OLYHU�RU�UHQDOGLVHDVH��ULVN�RI�SUHJQDQF\�SUHJQDQF\��UHOHYDQW�FRQFRPLWDQWPHGLFDWLRQ�RU�FRQGLWLRQV��SUHYLRXVDGYHUVH�UHVSRQVH

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV��)8����ZNV/)� ��������%&� <HV

7RWDO�VHYHULW\�VFRUH7UHDWPHQW�SUHIHUHQFH�SK\VLFLDQ�DQG�SDWLHQW,QYHVWLJDWRU�JOREDO�DVVHVVPHQW
%DDGVJDDUG�HWDO������ 7DFDOFLWRO���FRQFHQWUDWLRQV�����������J�J��2'+\GURFRUWLVRQHEXW\UDWH������2'%HWDPHWKDVRQHGLSURSLRQDWH�������2'&DOFLSRWULRO�����J�J�2'

$GXOWV��VWDEOH�SVRULDVLVYXOJDULV��VLJQ�VFRUH�����RQ��SW�VFDOH�
$FXWH�JXWWDWH�SVRULDVLV��SUHJQDQF\�ODFWDWLRQ��UHFHQW�V\VWHPLF�WUHDWPHQW�SRRU�UHVSRQVH�WR�VWHURLGV

'RXEOH�EOLQG:LWKLQ�SDWLHQW1XUVH�GHOLYHU\
1� ��7'� ���GD\V/)� ���������%&� <HV

6LJQV�>HU\WKHPD��LQILOWUDWLRQ��VFDOLQJ@7RWDO�VLJQ�VFRUH'HJUHH�RI�KHDOLQJ

%DLRFFKL�HW�DO����� &DOFLSRWULRO�RLQWPHQW����PFJ�J��2'&DOFLSRWULRO�RLQWPHQW����PFJ�J��%'
$GXOW��V\PPHWULFDO�PLOG�WR�PRGHUDWH�SVRULDVLV YXOJDULV 5HFHQW�WRSLFDO�RU�V\VWHPLFDQWLSVRULDWLF�WKHUDS\��UDSLGO\ZRUVHQLQJ�SVRULDVLV��FRQFXUUHQWYLWDPLQ�'��UHQDO�RU�KHSDWLF�GLVHDVH�SUHJQDQF\��ODFWDWLRQ

2SHQ:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ��������%&� <HV

3$6,

%HUWK�-RQHV����� &DOFLSRWULRO�RLQWPHQW����PFJ�J�%''LWKUDQRO�FUHDP���GRVHWLWUDWLRQ�����± ����2'
2XWSDWLHQWV��DGXOWV��FKURQLFVWDEOH�SODTXH�SVRULDVLV 3UHYLRXV�QRQ�UHVSRQVH�WR�VWXG\PHGLFDWLRQV��UHFHQW�V\VWHPLFWUHDWPHQW��K\SHUFDOFDHPLD�DEQRUPDO�UHQDO�KHSDWLF�IXQFWLRQ�FDOFLXP�RU�YLWDPLQ�'�LQWDNH��UHOHYDQWFRQFRPLWDQW�PHGLFDWLRQ��SUHJQDQF\�ULVN�RI�SUHJQDQF\
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3$6,,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV&RVPHWLF�DFFHSWDELOLW\

 (QUROPHQW�GHILQLWLRQV1��1XPEHU�RI�SDWLHQWV�UDQGRPLVHG7'��7UHDWPHQW�GXUDWLRQ�DQG�OHQJWK�RI�IROORZ�XS��)8��LI�WKH�VWXG\�FRQWLQXHG�EH\RQG�FHVVDWLRQ�RI�WUHDWPHQW��)8�LQFOXGHV�WKH�WUHDWPHQW�SHULRG/)��/RVV�WR�IROORZ�XS��GHILQHG�DV�SDWLHQWV�UDQGRPLVHG��QRW�FRQWULEXWLQJ�WR�SULPDU\�RXWFRPH�PHDVXUH%&��%DVHOLQH�FRPSDUDELOLW\
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1� ���7'� ��ZNV/)� ����������%&� <HV
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0LOG��VWDEOH�SVRULDVLVYXOJDULV��DGXOW� 5HFHQW�WRSLFDO�RU�V\VWHPLFWUHDWPHQWV��SUHJQDQF\��ODFWDWLRQ�FRQFRPLWDQW�YLWDPLQ�'�RU�V\VWHPLFVWHURLGV��KHSDWLF�RU�UHQDO�IDLOXUH
%OLQGLQJ�XQFOHDU3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
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3$6,,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV

&XQOLIIH�HW�DO����� &DOFLSRWULRO�RLQWPHQW���PFJ�J��%'%HWDPHWKDVRQH����YDOHUDWH���PJ�J��%'
6WDEOH�SODTXH�SVRULDVLV�DGXOW��RXWSDWLHQWV 5LVN�RI�SUHJQDQF\��SUHJQDQF\�ODFWDWLRQ��UHFHQW�V\VWHPLFDQWLSVRULDWLF�WUHDWPHQW�

'RXEOH�EOLQG3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
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3$6,3DWLHQW�RYHUDOO�DVVHVVPHQW
'H�6LPRQH�HWDO������ &DOFLSRWULRO�RLQWPHQW���PFJ�J��%'&RDO�WDU��7����LQ�/DVVDU¶V�SDVWH

3VRULDVLV�YXOJDULV��3$6,VFRUH��������� 3UHJQDQF\��ODFWDWLRQ��KHSDWLF�RUUHQDO�GLVHDVH��UHFHQW�V\VWHPLF�RUWRSLFDO�WKHUDS\��KLJK�LQWDNH�RIYLWDPLQ�'�RU�FDOFLXP
%OLQGLQJ�XQFOHDU3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
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7DFDOFLWRO�RLQWPHQW���PFJ�J��2''LWKUDQRO�VWLFN�������RU����2'
&KURQLF�VWDEOH�SODTXHSVRULDVLV��DGXOWV��&DXFDVLDQSDWLHQWV�������%6$�P3$6,!����LQ��DQGRXWSDWLHQWV
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3$6,7RWDO�VLJQ�VFRUH>HU\WKHPD��LQILOWUDWLRQ�DQGGHVTXDPDWLRQ@,QYHVWLJDWRU�JOREDO�DVVHVVPHQW*UDWWDQHW�DO������ &DOFLSRWULRO�RLQWPHQW��������%''LWKUDQRO�LQ�DTXHRXVJHO���GRVH�WLWUDWLRQ������������%'
%LODWHUDO�VWDEOH�FKURQLFSODTXH�SVRULDVLV��DGXOW�KRVSLWDOLVHG�IRU�URXWLQHGLWKUDQRO�WUHDWPHQW�

,QWROHUDQFH�RI�GLWKUDQRO��XQVWDEOH�RUSXVWXODU�SVRULDVLV��FDOFLXPPHWDEROLVP�GLVRUGHUV��V\VWHPLFSVRULDVLV�WUHDWPHQW��UHFHQW�89%�RU389$�WKHUDS\��SUHJQDQF\�RUODFWDWLRQ�

2SHQ:LWKLQ�SDWLHQW'HOLYHU\�XQFOHDU
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6HYHULW\�>HU\WKHPD��VFDOLQJ��SDOSDELOLW\@7RWDO�VHYHULW\�VFRUH3DWLHQW�DVVHVVPHQW�RI�LUULWDWLRQ,QYHVWLJDWRU�DVVHVVPHQW�RI�VNLQVWDLQLQJ.LP�HW�DO������ &DOFLSRWULRO�RLQWPHQW��PFJ�J��%''HVR[\PHWDVRQHRLQWPHQW����PJ�J��%'
3VRULDVLV 1RW�LGHQWLILDEOH 'RXEOH�EOLQG%HWZHHQ�SDWLHQW3DWLHQW�GHOLYHU\

1� ��7'� ��ZNV/)� ������%&� <HV
3$6,

.ODEHU�HW�DO����� &DOFLSRWULRO�VROXWLRQ��PFJ�PO��%'%HWDPHWKDVRQH����YDOHUDWH�VROXWLRQ�PJ�PO�%'
$GXOWV��VWDEOH��PLOG�WR�PRGHUDWH�VFDOS�SVRULDVLV�KLVWRU\�RI�SVRULDVLV�RQ�ERG\

0RUH�H[WHQVLYH��VHYHUH�RU�LQIHFWHGSVRULDVLV��UHFHQW�V\VWHPLFDQWLSVRULDWLF�WUHDWPHQW�RU�89�FRQFXUUHQW�YLWDPLQ�'��FDOFLXP�RURWKHU�UHOHYDQW�PHGLFDWLRQ�VLJQLILFDQW�KHSDWLF�RU�UHQDO�GLVHDVH�K\SHUFDOFDHPLD��ULVN�RI�SUHJQDQF\�SUHJQDQF\��ODFWDWLRQ

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� $VVHVVPHQW����������766�����������%&� <HV

,QYHVWLJDWRU�DQG�SDWLHQW�RYHUDOODVVHVVPHQWV7RWDO�VLJQ�VFRUH>HU\WKHPD��WKLFNQHVV��VFDOLQHVV@$VVHVVPHQW�RI�H[WHQW�RI�VFDOSSVRULDVLV�$VVHVVPHQW�RI�DFFHSWLELOLW\.UDJEDOOH�HW�DO����� &DOFLSRWULRO�RLQWPHQW����PFJ�J��%'%HWDPHWKDVRQHYDOHUDWH�RLQWPHQW�������%'
$GXOW��V\PPHWULFDO�SVRULDVLVYXOJDULV 8QVWDEOH�SVRULDVLV��UHFHQW�V\VWHPLFRU�89�WKHUDS\��K\SHUFDOFDHPLD�LPSDLUHG�UHQDO��KHSDWLF�IXQFWLRQ�KLJK�GRVH�FDOFLXP��9LWDPLQ�'�LQWDNH�XQUHVSRQVLYH�WR�FRUWLFRVWHURLGV�FRQFRPLWDQW�PHGLFDWLRQ

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ��������%&� <HV

3$6,7RWDO�VLJQ�VFRUH>HU\WKHPD��WKLFNQHVV��VFDOLQHVV@3DWLHQW�DVVHVVPHQW�RI�UHVSRQVH



7DEOH�'��'HVFULSWLRQ�RI�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV.UDJEDOOH�HW�DO�������*ODGH�HWDO������

&DOFLSRWULRO�FUHDP����PFJ�J�%'&DOFLSRWULRO�FUHDP����PFJ�J�20�SOXVFOREHWDVRQH���EXW\UDWH�FUHDP����PJ�J�21&DOFLSRWULRO�FUHDP����PFJ�J�20�SOXVEHWDPHWKDVRQH����YDOHUDWH�FUHDP���PJ�J21&DOFLSRWULRO�FUHDP����PFJ�J�20�SOXV�YHKLFOH21

$GXOW��VWDEOH�SVRULDVLVYXOJDULV�RQ�WUXQN�DQG�OLPEV 3UHJQDQF\��ULVN�RI�SUHJQDQF\�ODFWDWLRQ��UHFHQW�V\VWHPLF�RU�89WKHUDS\��FRQFRPLWDQW�PHGLFDWLRQ�K\SHUFDOFDHPLD��RU�UHQDO�GLVHDVH�SODQQHG�H[SRVXUH�WR�VXQ
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ��������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\� UHSRUWHG

3$6,,QYHVWLJDWRU�DQG�SDWLHQW�RYHUDOODVVHVVPHQWV�RI�UHVSRQVH

/DQGL�������/DQGL�HW�DO�����
&DOFLSRWULRO�RLQWPHQW����PFJ�J��%'&OREHWDVRO�SURSLRQDWH������RLQWPHQW��%'

$GXOW��PLOG�DQG�PRGHUDWHSVRULDVLV 1RQH�UHSRUWHG %OLQGLQJ�QRWUHSRUWHG3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV��)8�����ZNV/)� ������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFV�QRW�UHSRUWHG

3$6,1RWH�/DQGL�������UHSRUWV�WKHILQGLQJV�RI�D�VLQJOH�FHQWUH��RQH�RIWKUHH�FHQWUHV�UHSRUWHG�LQ�/DQGL�HW�DO�����������SDWLHQWV�
/LVWHU�HW�DO����� 'LWKUDQRO�FUHDP������2'&DOFLSRWULRO��%'

3VRULDVLV 1RW�VWDWHG 6LQJOH�LQYHVWLJDWRU�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV��)8�����ZNV/)� QRW�UHSRUWHG%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\�UHSRUWHG

7RWDO�VLJQ�VFRUH>HU\WKHPD��VFDOLQJ��LQGXUDWLRQ@,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV
0HGDQVN\�HW�DO����� 'LIORUDVRQH�GLDFHWDWHRLQWPHQW���������%'&DOFLSRWULHQH�RLQWPHQW��������%'

0LOG�WR�PRGHUDWHV\PPHWULFDO�SVRULDVLVYXOJDULV��DGXOW���766����
5HFHQW�WRSLFDO�RU�V\VWHPLFDQWLSVRULDWLF�WKHUDS\��UHFHQW�OLWKLXP�16$,'V�RU�EHWD�EORFNHUV

'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ������%&� ,QDGHTXDWHO\�UHSRUWHG

6LJQV�>HU\WKHPD��VFDOLQJ��LQGXUDWLRQ@7RWDO�VLJQ�VFRUH3K\VLFLDQ�RYHUDOO�HYDOXDWLRQ3K\VLFLDQ�FRPSDUDWLYH�HYDOXDWLRQ3DWLHQW�FRPSDUDWLYH�HYDOXDWLRQ



7DEOH�'��'HVFULSWLRQ�RI�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV0ROLQ�HW�DO������DQG����� &DOFLSRWULRO�FUHDP���PFJ�J��%'%HWDPHWKDVRQH����YDOHUDWH�FUHDP���PJ�J�%'

$GXOW�RXWSDWLHQWV��PLOG�WR�PRGHUDWH�VWDEOH�DQGFKURQLF�SODTXH�SVRULDVLV�RIOLPEV�DQG�WUXQN
1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV/)� ������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFV�QRW�UHSRUWHG

3$6,6HYHULW\�VFRUHV,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV�RI�UHVSRQVH
2UWRQQH�HW�DO����� &DOFLSRWULRO�RLQWPHQW�%'&DOFLSRWULRO�RLQWPHQW20��SOXV%HWDPHWKDVRQHGLSURSLRQDWH�RLQWPHQW21

3VRULDVLV�YXOJDULV��VWDEOH�RUZRUVHQLQJ��%6$��������3$6,�����
3UHJQDQF\��ODFWDWLRQ��FRQFXUUHQWGLVHDVH��FRQFRPLWDQW�WKHUDS\�K\SHUVHQVLWLYLW\�WR�9LWDPLQ�'�RUDQDORJXHV��SODQQHG�H[SRVXUH�WR�VXQ

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ����������%&� <HV

3$6,�,QYHVWLJDWRU�JOREDO�DVVHVVPHQW

3LQKHLUR������ &DOFLSRWULRO�RLQWPHQW����PFJ�J�%'&RDO�WDU����DOODQWRLQ���K\GURFRUWLVRQHFUHDP�������%'
&KURQLF�SODTXH�SVRULDVLV�$GXOW�%6$�������FP� +\SHUVHQVLWLYLW\�WR�WULDO�PHGLFDWLRQV�FRQFRPLWDQW�WUHDWPHQW�ZLWK�9LWDPLQ'�FDOFLXP�RWKHU�UHOHYDQW�DJHQW�SUHJQDQF\��ULVN�RI�SUHJQDQF\�ODFWDWLRQ��XQDEOH�WR�FRPSO\�ZLWKSURWRFRO

2SHQ3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��ZNV/)� ���������%&� <HV

6LJQV�>UHGQHVV��WKLFNQHVV��VFDOLQHVV@7RWDO�VLJQ�VFRUH,QYHVWLJDWRU�JOREDO�DVVHVVPHQW$UHD�RI�DIIHFWHG�VNLQ��DUHD�VFDOHV�3DWLHQW¶V�HYDOXDWLRQ�RI�RYHUDOOUHVSRQVH��9$6�5X]LFND�HW�DO�����DQG����� &DOFLSRWULRO�������RLQWPHQW�%'����ZHHNV�&�&DOFLSRWULRO�������RLQWPHQW�%'����ZHHNV�WKHQ�&DOFLSRWULRORLQWPHQW��������20SOXV�%HWDPHWKDVRQHYDOHUDWH�RLQWPHQW�21���ZHHNV��&%�

$GXOWV��FKURQLF�SODTXH�W\SHSVRULDVLV��%6$��������FDOFLXP�OHYHOV��UHQDO�DQGOLYHU�IXQFWLRQ�ZLWKLQ�QRUPDOUDQJH
3UHJQDQF\��ODFWDWLRQ��UHFHQWV\VWHPLF�RU�89�WKHUDS\ 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ����ZNV��)8�����ZNV/)� ��������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFV�QRW�UHSRUWHG

3$6,,QYHVWLJDWRU�JOREDO�DVVHVVPHQW3DWLHQW�HYDOXDWLRQ�RI�RYHUDOOUHVSRQVH



7DEOH�'��'HVFULSWLRQ�RI�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV6FDUSD�HW�DO������DQG6FDUSD������

7DFDOFLWRO�RLQWPHQW���PFJ�J��2'%HWDPHWKDVRQH����YDOHUDWH�RLQWPHQW������2'
3VRULDVLV�YXOJDULV &RQFRPLWDQW�PHGLFDWLRQV��H[FHSWHPROOLHQWV��WDU�VKDPSRR�DQGVDOLF\OLF�DFLG����WRSLFDO�RU�V\VWHPLFVWHURLGV��FDOFLXP�RU�YLWDPLQ�'LQWDNH��DQWLSVRULDWLF�PHGLFDWLRQV

'RXEOH�EOLQG:LWKLQ�SDWLHQW'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV��)8����ZNV/)� ����������%&� <HV

6HYHULW\>HU\WKHPD��WKLFNQHVV��VFDOLQJ@7RWDO�VHYHULW\�VFRUH&RPSDULVRQ�RI�OHVLRQV��EDVHG�RQGLIIHUHQFH�LQ�766,QYHVWLJDWRU�JOREDO�DVVHVVPHQW6FDUSD������ &DOFLSRWULRO�RLQWPHQW����PJ�J��%'%HWDPHWKDVRQHGLSURSLRQDWH�RLQWPHQW���������VDOLF\OLF�DFLG�����%'

3ODTXH�W\SH�SVRULDVLV 1RW�UHSRUWHG %OLQGLQJ�XQFOHDU3DUDOOHO�JURXS'HOLYHU\�XQFOHDU
1� ���7'� ��ZNV��)8�����ZNV/)� QRW�UHSRUWHG%&� 'HPRJUDSKLFVFRPSDUDEOH��SVRULDVLV�QRWUHSRUWHG

,QYHVWLJDWRU�JOREDO�DVVHVVPHQW3DWLHQW¶V�RYHUDOO�DFFHSWDQFH

6HLGHQDULHW�DO����� 7DFDOFLWRO�RLQWPHQW���J�J�2'%HWDPHWKDVRQHYDOHUDWH�RLQWPHQW������2'
6\PPHWULFDO��VWDEOHSVRULDWLF�SODTXHV��DGXOW��LQ�RU�RXWSDWLHQWV�

5HFHQW�WRSLFDO��89�RU�V\VWHPLFWKHUDS\�� ,QDGHTXDWH�FRQWUDFHSWLRQ� 'RXEOH�EOLQG:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV��)8����ZNV/)� ���������%&� <HV

6LJQV>HU\WKHPD��WKLFNHQLQJ��VFDOLQJ@7RWDO�VLJQ�VFRUH�������
7KDP�HW�DO����� &DOFLSRWULRO�RLQWPHQW���PFJ�J��%':KLWH�VRIW�SDUDIILQ��20SOXV�FRDO�WDU�VROXWLRQ%3�LQ�DTXHRXV�FUHDP����21

6WDEOH�V\PPHWULFDO�FKURQLFSODTXH�W\SH�SVRULDVLV��DGXOW 5HFHQW�V\VWHPLF�RU�89�WKHUDS\�K\SHUFDOFDHPLD��KLJK�FDOFLXP�RUYLWDPLQ�'�LQWDNH��LPSDLUHG�UHQDO�RUKHSDWLF�IXQFWLRQ��SUHYLRXV�SRRUUHVSRQVH�WR�WDU��FRQFRPLWDQWPHGLFDWLRQ

6LQJOH�EOLQG�LQYHVWLJDWRU�:LWKLQ�SDWLHQW3DWLHQW�GHOLYHU\
1� ��7'� ��ZNV/)� �������%&� <HV

3$6,6HYHULW\�>HU\WKHPD��LQILOWUDWLRQ�GHVTXDPDWLRQ@,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV7RVWL�HW�DO������ &DOFLSRWULRO�RLQWPHQW���PFJ�J��%'%HWDPHWKDVRQHGLSURSLRQDWH�����PJ�J��VDOLF\OLF�DFLG�����J�J��RLQWPHQW��%'

1DLO�EHG�SVRULDVLV�ZLWKVHYHUH�VXEXQJXDOK\SHUNHUDWRVLV��DGXOW
2QFK\P\FRVLV��SUHJQDQF\�ODFWDWLRQ��VHYHUH�UHQDO�RU�KHSDWLFLQVXIILFLHQF\��K\SHUVHQVLWLYLW\�WRVWXG\�PHGLFDWLRQ��FRQFRPLWDQWYLWDPLQ�'��RU�DQWLSVRULDWLF�WKHUDS\�

'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���>���SWV�ZLWK����ILQJHUQDLOV����SWV�ZLWK�����WRHQDLOV@7'� ��PWKV��)8����PWKV/)� ��������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\� UHSRUWHG

1DLO�WKLFNQHVV��QDLO�SODWH��K\SHUNHUDWRWLF�QDLO�EHG��PP�1DLO�WKLFNQHVV����UHGXFWLRQ�IURPEDVHOLQH3DWLHQW¶V�DVVHVVPHQW�RIDFFHSWDELOLW\����SW��� QLO�� H[FHOOHQW�



7DEOH�'��'HVFULSWLRQ�RI�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV��FRQWLQXHG�
7ULDO &RPSDULVRQV ,QFOXVLRQ�&ULWHULD ([FOXVLRQ�&ULWHULD 'HVLJQ (QUROPHQW 5HSRUWHG�2XWFRPH�PHDVXUHV9DQ�GHU9HUOHXWHQ�HW�DO�����

&DOFLSRWULRO�RLQWPHQW����PFJ�J��%''LWKUDQRO�LQ�SDVWH�RUSHWUROHXP��������������KRXU�DSSOLFDWLRQ�RQDOWHUQDWH�GD\V

$GXOW��LQSDWLHQW��VHYHUH�GLVDEOLQJ�SVRULDVLV��UHVLVWDQWWR�WRSLFDO�WKHUDS\
5HFHQW�RU�FRQFRPLWDQW�RUDODQWLSVRULDWLF�WKHUDS\��QR�WRSLFDO�RUV\VWHPLF�WUHDWPHQWV�H[FHSWFRUWLFRVWHURLGV�IRU�WKH��VFDOS�DQGIDFH

2SHQ:LWKLQ�SDWLHQW'HOLYHU\�XQFOHDU
1� ��7'� ��ZNV/)� �����%&� ,QDGHTXDWHO\�UHSRUWHG

3$6,

9ODGLPLURY�HW�DO����� &DOFLSRWULRO�FUHDP���PFJ�J��%'%HWDPHWKDVRQH���YDOHUDWH�RLQWPHQW������%'
$GXOW��PLOG�WR�PRGHUDWHSVRULDVLV 1RQH�UHSRUWHG 'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1����7'����ZNV/)��������%&��,QDGHTXDWHO\�UHSRUWHG
3$6,,QYHVWLJDWRU�JOREDO�DVVHVVPHQW

9HLHQ�HW�DO����� 7DFDOFLWRO�RLQWPHQW��PFJ�J��2'�SOXV7DFDOFLWRO�YHKLFOH�2'&DOFLSRWULRO�RLQWPHQW����PFJ�J��%'
$GXOW��VWDEOH�SODTXHSVRULDVLV��766!���HU\WKHPD�����VFDOLQJ����

3UHJQDQF\��ODFWDWLRQ��KLJK�VHUXPFDOFLXP��VHUXP�SKRVSKDWH��VHUXPFUHDWLQLQH��XQUHVSRQVLYH�WRFDOFLSRWULRO��LQWROHUDQW�WR�VWXG\LQJUHGLHQWV��VHULRXV�PRUELGLW\
'RXEOH�EOLQG3DUDOOHO�JURXS3DWLHQW�GHOLYHU\

1� ���7'� ��ZNV�)8�����ZNV/)� ������%&� 3VRULDVLV�FRPSDUDEOH�GHPRJUDSKLFVLQDGHTXDWHO\�UHSRUWHG

6HYHULW\�>HU\WKHPD��LQILOWUDWLRQ��VFDOLQJ�SUXULWXV@7RWDO�VLJQ�VFRUH��766���������,QYHVWLJDWRU�DQG�SDWLHQW�JOREDODVVHVVPHQWV3DWLHQW¶V�HYDOXDWLRQ�RI�JOREDOXVHIXOQHVV��9$6�3DWLHQW¶V�HYDOXDWLRQ�RI�FRVPHWLFDFFHSWDELOLW\:DOO�HW�DO������DQG����� &DOFLSRWULRO�RLQWPHQW����PFJ�J��%''LWKUDQRO����������2'
$GXOW��VWDEOH�PLOG�WR�PRGHUDWH�FKURQLF�SODTXHSVRULDVLV��%6$�t���FP� EXW������5HFHQW�*3�DWWHQGHU

$FXWH�JXWWDWH�RU�SXVWXODU�SVRULDVLV�SVRULDVLV�RI�VFDOS�RU�IDFH�RQO\�UHFHQW�WRSLFDO�RU�V\VWHPLFDQWLSVRULDWLF�WKHUDS\��SUHJQDQF\�ODFWDWLRQ��FRQFRPLWDQW�YLWDPLQ�'�RUFDOFLXP�LQWDNH��K\SHUVHQVLWLYLW\�WRVWXG\�PHGLFDWLRQ��XQOLNHO\�WR�FRPSO\ZLWK�SURWRFRO

2SHQ3DUDOOHO�JURXS3DWLHQW�GHOLYHU\
1� ���7'� ��PWKV/)� ���������%&� <HV

2YHUDOO�FOLQLFDO�UHVSRQVH4XDOLW\�RI�/LIH�3VRULDVLV�'LVDELOLW\�,QGH[��3',�6LFNQHVV�,PSDFW�3URILOH��6,3�



7DEOH�(���([FOXGHG�KHDG�WR�KHDG�WULDOV�LQYROYLQJ�YLWDPLQ�'�GHULYDWLYH�SUHSDUDWLRQV
7ULDO &RPSDULVRQV 5HDVRQ�IRU�H[FOXVLRQ.UDJEDOOH�HW�DO����� .+���������HSL�YLWDPLQ�'��DQDORJXH��RLQWPHQW�����J�J�25������J�J��%'�>�@.+�����RLQWPHQW������J�J�25����J�J��%'�>�@

'RVH�UDQJLQJ�VWXG\�RI�DQ�XQOLFHQVHG�SURGXFW�QRWVXEVHTXHQWO\�PDUNHWHG
.UDJEDOOH������ &DOFLSRWULRO�RLQWPHQW����PFJ�J��%'�25�&DOFLSRWULRORLQWPHQW����PFJ�J��%'�>�@&DOFLSRWULRO�RLQWPHQW����PFJ�J��%'�25�&DOFLSRWULRORLQWPHQW�����PFJ�J�%'�>�@

3DWLHQWV�ZHUH�UDQGRPLVHG�WR�WKH�WZR�VXEVWXGLHV�EXW�ZLWKLQWKH�VXEVWXGLHV�WUHDWPHQWV�ZHUH�DSSOLHG�ZLWKRXWUDQGRPLVDWLRQ
/HEZRKO�HW�DO����� +DOREHWDVRO�RLQWPHQW�%'�ZHHNHQGV��&DOFLSRWULHQHRLQWPHQW�%'�ZHHNGD\V�25+DOREHWDVRO�RLQWPHQW�%'�ZHHNHQGV��SODFHER�RLQWPHQW%'�ZHHNGD\V

7KH�VWXG\�GRHVQ¶W�SURYLGH�D�VLPSOH�FRPSDULVRQ�DJDLQVW�DYLWDPLQ�'��GHULYDWLYH�WUHDWPHQW
0H\UDW������ &DOFLSRWULRO�RLQWPHQW��%'&DOFLSWRULRO�FUHDP�20��FDOFLSRWULRO�RLQWPHQW�21 7KH�VWXG\�GRHV�QRW�SURYLGH�D�FRPSDULVRQ�RI�LQWHUHVW
6DQGHU�HW�DO����� 'LWKUDQRO�RLQWPHQW��WLWUDWHG��%'&DOFLSRWULRO�RLQWPHQW���������20��'LWKUDQRO�RLQWPHQWWLWUDWHG�210RPHWDVRQH�IXURDWH�RLQWPHQW�������20��'LWKUDQRORLQWPHQW�WLWUDWHG�21

7KH�VWXG\�GRHVQ¶W�SURYLGH�D�VLPSOH�FRPSDULVRQ�DJDLQVW�DYLWDPLQ�'��GHULYDWLYH�WUHDWPHQW



7DEOH��)��6XPPDU\�ILQGLQJV�IURP�KHDG�WR�KHDG�WULDOV
7ULDO &RPSDULVRQV 5HSRUWHG�2XWFRPH�PHDVXUHV :LWKGUDZDO�DQG�$GYHUVH�(YHQWV$XVWDG�HW�DO����� &OREHWDVRO�SURSLRQDWH������RLQWPHQW�%'��������IROORZHG�E\�FDOFLSRWULRO���J�J�%'���������&3�&DOFLSRWULRO��&����J�J�%'�������

$W���ZHHNV�7RWDO�VHYHULW\�VFRUH������&3����������6'���&����������6'���1 ��,QYHVWLJDWRU�JOREDO�DVVHVVPHQW����SW�� SRRU�WR�� FOHDUHG�&3������������6'���&�����������6'���1 ��
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