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0HGLFDUH�)HH�IRU�2IILFH�9LVLW�&37�&RGHV���&37�&RGH��������������������

0HGLFDUH�UHYDOLGDWLRQ�SURFHVV���KRZ�RIWHQ�SURYLGH�QHHG�WR�GR���)$4

*DVWURHQWHURORJ\��&RORQRVFRS\��(QGRVFRS\�0HGLFDUH�&37�&RGH�)HH
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SURFHGXUH�FRGH�DQG�GHVFULSWLRQ

������ /,0,7('�%,/$7(5$/�121,19$6,9(�3+<6,2/2*,&�678',(6�2)�833(5�25
/2:(5�(;75(0,7<�$57(5,(6���(*��)25�/2:(5�(;75(0,7<��$1./(�%5$&+,$/�,1',&(6
$7�',67$/�3267(5,25�7,%,$/�$1'�$17(5,25�7,%,$/�'256$/,6�3(',6�$57(5,(6�3/86
%,',5(&7,21$/��'233/(5�:$9()250�5(&25',1*�$1'�$1$/<6,6�$7�����/(9(/6��25
$1./(�%5$&+,$/�,1',&(6�$7�',67$/�3267(5,25�7,%,$/�$1'�$17(5,25
7,%,$/�'256$/,6�3(',6�$57(5,(6�3/86�92/80(�3/(7+<602*5$3+<�$7�����/(9(/6�
25�$1./(�%5$&+,$/�,1',&(6�$7�',67$/�3267(5,25�7,%,$/�$1'�$17(5,25
7,%,$/�'256$/,6�3(',6�$57(5,(6�:,7+��75$16&87$1(286�2;<*(1�7(16,21
0($685(0(17�$7�����/(9(/6����DYHUDJH�IHH�SD\PHQW�������������

�������� 121,19$6,9(�3+<6,2/2*,&�678',(6�2)�833(5�25�/2:(5�(;75(0,7<
$57(5,(6��08/7,3/(�/(9(/6�25�:,7+�35292&$7,9(�)81&7,21$/�0$1(89(56�
&203/(7(�%,/$7(5$/�678'<��(*��6(*0(17$/�%/22'�35(6685(�0($685(0(176�
6(*0(17$/�'233/(5�:$9()250�$1$/<6,6��6(*0(17$/�92/80(
3/(7+<602*5$3+<��6(*0(17$/�75$16&87$1(286�2;<*(1�7(16,21
0($685(0(176��0($685(0(176�:,7+�326785$/�35292&$7,9(�7(676�
0($685(0(176�:,7+�5($&7,9(�+<3(5(0,$�



��������� &37���������������������������������������1RQ�,QYDVLYH�3HULSKHUDO�$UWHULDO�6WXGLHV�_�0HGLFDUH�3D\PHQW��5HLPEXUVHPHQW��&37�FRGH��,&'��'HQLDO�*X«

ZZZ�PHGLFDUHSD\PHQWDQGUHLPEXUVHPHQW�FRP���������QRQ�LQYDVLYH�SHULSKHUDO�DUWHULDO�KWPO ����

������� 121,19$6,9(�3+<6,2/2*,&�678',(6�2)�/2:(5�(;75(0,7<�$57(5,(6��$7
5(67�$1'�)2//2:,1*�75($'0,//�675(66�7(67,1*���,(��%,',5(&7,21$/�'233/(5
:$9()250�25�92/80(�3/(7+<602*5$3+<�5(&25',1*�$1'�$1$/<6,6�$7�5(67
:,7+�$1./(�%5$&+,$/�,1',&(6�,00(',$7(/<�$)7(5�$1'�$7�7,0('�,17(59$/6
)2//2:,1*�3(5)250$1&(�2)�$�67$1'$5',=('�35272&2/�21�$�02725,=('
75($'0,//�3/86�5(&25',1*�2)�7,0(�2)�216(7�2)�&/$8',&$7,21�25�27+(5
6<037206��0$;,0$/�:$/.,1*�7,0(��$1'�7,0(�72�5(&29(5<��&203/(7(�%,/$7(5$/
678'<

������ '83/(;�6&$1�2)�/2:(5�(;75(0,7<�$57(5,(6�25�$57(5,$/�%<3$66
*5$)76��&203/(7(�%,/$7(5$/�678'<

������ '83/(;�6&$1�2)�/2:(5�(;75(0,7<�$57(5,(6�25�$57(5,$/�%<3$66
*5$)76��81,/$7(5$/�25�/,0,7('�678'<

������ '83/(;�6&$1�2)�833(5�(;75(0,7<�$57(5,(6�25�$57(5,$/�%<3$66
*5$)76��&203/(7(�%,/$7(5$/�678'<

������ '83/(;�6&$1�2)�833(5�(;75(0,7<�$57(5,(6�25�$57(5,$/�%<3$66
*5$)76��81,/$7(5$/�25�/,0,7('�678'<

2YHUYLHZ

1RQ�LQYDVLYH�SHULSKHUDO�DUWHULDO�YDVFXODU�VWXGLHV�XWLOL]H�XOWUDVRQLF�'RSSOHU�DQG
SK\VLRORJLF�VWXGLHV�WR�DVVHVV�WKH�LUUHJXODULWLHV�LQ�EORRG�IORZ�LQ�DUWHULDO�V\VWHPV��7KHVH
QRQLQYDVLYH�SHULSKHUDO�DUWHULDO�YDVFXODU�VWXGLHV�LQFOXGH�WKH�SDWLHQW�FDUH�UHTXLUHG�WR
SHUIRUP�WKH�VWXGLHV��VXSHUYLVLRQ�RI�WKH�VWXGLHV��DQG�LQWHUSUHWDWLRQ�RI�VWXG\�UHVXOWV��ZLWK
FRSLHV�IRU�SDWLHQW�UHFRUGV�RI�WHVW�UHVXOWV�DQG�DQDO\VLV�RI�DOO�GDWD��LQFOXGLQJ�EL�GLUHFWLRQDO
YDVFXODU�IORZ�RU�LPDJLQJ�ZKHQ�SURYLGHG��

'LDJQRVWLF�WHVWV�PXVW�EH�RUGHUHG�E\�WKH�SK\VLFLDQ�ZKR�LV�WUHDWLQJ�WKH�EHQHILFLDU\�DQG�WKH
UHVXOWV�XVHG�LQ�WKH�PDQDJHPHQW�RI�WKH�EHQHILFLDU\¶V�VSHFLILF�PHGLFDO�SUREOHP��6HUYLFHV
DUH�GHHPHG�PHGLFDOO\�QHFHVVDU\�ZKHQ�DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�
6LJQV�V\PSWRPV�RI�LVFKHPLD�RU�DOWHUHG�EORRG�IORZ�DUH�SUHVHQW�

7KH�LQIRUPDWLRQ�LV�QHFHVVDU\�IRU�DSSURSULDWH�PHGLFDO�DQG�RU�VXUJLFDO�PDQDJHPHQW�

7KH�WHVW�LV�QRW�UHGXQGDQW�RI�RWKHU�GLDJQRVWLF�SURFHGXUHV�WKDW�PXVW�EH�SHUIRUPHG�
$OWKRXJK��LQ�VRPH�FLUFXPVWDQFHV��QRQ�LQYDVLYH�YDVFXODU�WHVWV�DUH�FRPSOLPHQWDU\��VXFK
DV�05$�DQG�GXSOH[��ZKHUH�WKH�ODWWHU�PD\�FRQILUP�DQ�LQGHWHUPLQDWH�ILQGLQJ�RU
GHPRQVWUDWH�WKH�SK\VLRORJLF�VLJQLILFDQFH�RI�DQ�DQDWRPLF�VWHQRVLV��HVSHFLDOO\�LQ�WKH�ORZHU
H[WUHPLW\�DUWHULDO�V\VWHP��

&RYHUDJH�,QGLFDWLRQV��/LPLWDWLRQV��DQG�RU�0HGLFDO�1HFHVVLW\

����1RQLQYDVLYH�SHULSKHUDO�DUWHULDO�VWXGLHV�LQFOXGH�WZR�W\SHV�RI�WHVWLQJ��QRQLQYDVLYH
SK\VLRORJLF�VWXGLHV�DQG�GXSOH[�VFDQV�1RQ�LQYDVLYH�SK\VLRORJLF�VWXGLHV�DUH�IXQFWLRQDO
PHDVXUHPHQW�SURFHGXUHV�WKDW�LQFOXGH�'RSSOHU�XOWUDVRXQG�VWXGLHV��EORRG�SUHVVXUH
PHDVXUHPHQWV��WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV��RU�SOHWK\VPRJUDSK\��$
FRPSOHWH�H[WUHPLW\�SK\VLRORJLF�VWXG\�LQFOXGHV�SUHVVXUH�PHDVXUHPHQWV�DQG�DQ
DGGLWLRQDO�SK\VLRORJLF�WHFKQLTXH��H�J���'RSSOHU�XOWUDVRXQG�VWXG\�RU�SOHWK\VPRJUDSK\�

����3OHWK\VPRJUDSK\�LPSOLHV�YROXPH�PHDVXUHPHQW�SURFHGXUHV�LQFOXGLQJ�DLU�LPSHGDQFH
RU�VWUDLQ�JDXJH�PHWKRGV��3OHWK\VPRJUDSK\�LQYROYHV�WKH�PHDVXUHPHQW�DQG�UHFRUGLQJ
�E\�RQH�RI�VHYHUDO�PHWKRGV��RI�FKDQJHV�LQ�WKH�VL]H�RI�D�ERG\�SDUW�DV�PRGLILHG�E\�WKH
FLUFXODWLRQ�RI�EORRG�LQ�WKDW�SDUW�

����1RQLQYDVLYH�SK\VLRORJLF�VWXGLHV�DUH�SHUIRUPHG�XVLQJ�HTXLSPHQW�VHSDUDWH�DQG
GLVWLQFW�IURP�WKH�GXSOH[�VFDQQHU��'XSOH[�VFDQQLQJ�FRPELQHV�WKH�LQIRUPDWLRQ�SURYLGHG
E\�WZR�GLPHQVLRQDO�LPDJLQJ�ZLWK�SXOVHG�ZDYH�GRSSOHU�WHFKQLTXHV�ZKLFK�DOORZV�DQDO\VLV
RI�WKH�EORRG�IORZ�YHORFLW\�

����9DVFXODU�VWXGLHV�LQFOXGH�SDWLHQW�FDUH�UHTXLUHG�WR�SHUIRUP�WKH�VWXGLHV��VXSHUYLVLRQ�RI
WKH�VWXGLHV�DQG�LQWHUSUHWDWLRQ�RI�VWXG\�UHVXOWV�ZLWK�FRSLHV�IRU�SDWLHQW�UHFRUGV�RI�KDUG
FRS\�RXWSXW�ZLWK�DQDO\VLV�RI�DOO�GDWD��LQFOXGLQJ�ELGLUHFWLRQDO�YDVFXODU�IORZ�RU�LPDJLQJ
ZKHQ�SURYLGHG��7KH�GLVSOD\�PD\�EH�D�WZR�GLPHQVLRQDO�LPDJH�ZLWK�VSHFWUDO�DQDO\VLV�DQG
FRORU�IORZ�RU�D�SOHWK\VPRJUDSKLF�UHFRUGLQJ�WKDW�DOORZV�IRU�TXDQWLWDWLYH�DQDO\VLV�

����,QGLFDWLRQV

����,Q�JHQHUDO��QRQLQYDVLYH�DUWHULDO�VWXGLHV�DUH�LQGLFDWHG�ZKHQ�HQGRYDVFXODU�RU�RWKHU
LQYDVLYH�FRUUHFWLRQ�LV�FRQWHPSODWHG��EXW�QRW�WR�IROORZ�QRQLQYDVLYH�PHGLFDO�WUHDWPHQW
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����

,QMHFWLRQ�DQG�YDFFLQDWLRQ�����
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0HGLFDUH�ELOOLQJ�TXHVWLRQ�����
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0HGLFDUH�SD\PHQW�IRU�&37�����
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FRROQHVV�RI�D�IRRW��VKLQ\�WKLQ�VNLQ��RU�ODFN�RI�WRH�QDLO�JURZWK�XQOHVV�UHODWHG�VLJQV�DQG�RU
V\PSWRPV�DUH�SUHVHQW�ZKLFK�DUH�VHYHUH�HQRXJK�WR�UHTXLUH�SRVVLEOH�LQYDVLYH
LQWHUYHQWLRQ�

����$Q�$%,�LV�QRW�D�VHSDUDWHO\�UHLPEXUVDEOH�SURFHGXUH�ZKHQ�SHUIRUPHG�E\�LWVHOI�DQG
ZRXOG�EH�FRQVLGHUHG�SDUW�RI�WKH�SK\VLFDO�H[DPLQDWLRQ��:KHQ�WKH�$%,�LV�DEQRUPDO��L�H��
����� ���DFFRPSDQLHG ���DQNOH ���DQRWKHU ���DSSURSULDWH ���DW ���EH ���EHIRUH ��
EORRG ���E\ ���FRPSOHWH ���HOHYDWHG ���H[FHSW ���IRQW ���LQ ���LQGLFDWLRQ ���LW ��
PRUH ���PXVW ���RU ���SDWLHQWV ���SUHVVXUH� ���SURFHHGLQJ ���UHVW ���VHYHUHO\ ��
VRSKLVWLFDWHG ���VWXGLHV ���WR ���ZLWK ��!

����([DPSOHV�RI�DGGLWLRQDO�VLJQV�DQG�V\PSWRPV�WKDW�GR�QRW�LQGLFDWH�PHGLFDO�QHFHVVLW\
LQFOXGH�

������&RQWLQXRXV�EXUQLQJ�RI�WKH�IHHW�LV�FRQVLGHUHG�WR�EH�D�QHXURORJLF�V\PSWRP�

�������/HJ�SDLQ��QRQVSHFLILF��RU��3DLQ�LQ�OLPE��DV�VLQJOH�GLDJQRVHV�DUH�WRR�JHQHUDO�WR
ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ�XQOHVV�WKH\�FDQ�EH�UHODWHG�WR�RWKHU�VLJQV�DQG�V\PSWRPV�

������(GHPD�UDUHO\�RFFXUV�ZLWK�DUWHULDO�RFFOXVLYH�GLVHDVH�XQOHVV�LW�LV�LQ�WKH�LPPHGLDWH
SRVWRSHUDWLYH�SHULRG��LQ�DVVRFLDWLRQ�ZLWK�DQRWKHU�LQIODPPDWRU\�SURFHVV�RU�LQ�DVVRFLDWLRQ
ZLWK�UHVW�SDLQ�

������$EVHQFH�RI�UHODWLYHO\�PLQRU�SXOVHV��HJ��GRUVDOLV�SHGLV�RU�SRVWHULRU�WLELDO��LQ�WKH
DEVHQFH�RI�LVFKHPLF�V\PSWRPV��7KH�DEVHQFH�RI�SXOVHV�LV�QRW�DQ�LQGLFDWLRQ�WR�SURFHHG
EH\RQG�WKH�SK\VLFDO�H[DPLQDWLRQ�XQOHVV�UHODWHG�VLJQV�DQG�RU�V\PSWRPV�DUH�SUHVHQW
ZKLFK�DUH�VHYHUH�HQRXJK�WR�UHTXLUH�SRVVLEOH�LQYDVLYH�LQWHUYHQWLRQ�

������6FUHHQLQJ�RI�DQ�DV\PSWRPDWLF�SDWLHQW�LV�QRW�FRYHUHG�

����,Q�JHQHUDO��QRQ�LQYDVLYH�VWXGLHV�RI�WKH�DUWHULDO�V\VWHP�DUH�WR�EH�XWLOL]HG�ZKHQ
LQYDVLYH�FRUUHFWLRQ�LV�FRQWHPSODWHG��EXW�QRW�WR�IROORZ�QRQ�LQYDVLYH�PHGLFDO�WUHDWPHQW
UHJLPHQV��HJ��WR�HYDOXDWH�SKDUPDFRORJLF�LQWHUYHQWLRQ��RU�WR�PRQLWRU�XQFKDQJHG
V\PSWRPDWRORJ\��7KH�ODWWHU�PD\�EH�IROORZHG�ZLWK�SK\VLFDO�ILQGLQJV�LQFOXGLQJ�$%,V
DQG�RU�SURJUHVVLRQ�RU�UHOLHI�RI�VLJQV�DQG�RU�V\PSWRPV�

����1RQLQYDVLYH�YDVFXODU�WHVWLQJ�VWXGLHV�DUH�PHGLFDOO\�QHFHVVDU\�RQO\�LI�WKH�RXWFRPH�ZLOO
SRWHQWLDOO\�LPSDFW�WKH�FOLQLFDO�PDQDJHPHQW�RI�WKH�SDWLHQW��)RU�H[DPSOH��LI�D�SDWLHQW�LV
�RU�LV�QRW��SURFHHGLQJ�RQ�WR�RWKHU�GLDJQRVWLF�DQG�RU�WKHUDSHXWLF�SURFHGXUHV�UHJDUGOHVV
RI�WKH�RXWFRPH�RI�QRQ�LQYDVLYH�VWXGLHV��DQG�QRQ�LQYDVLYH�YDVFXODU�SURFHGXUHV�ZLOO�QRW
SURYLGH�DQ\�XQLTXH�GLDJQRVWLF�LQIRUPDWLRQ�WKDW�ZRXOG�LPSDFW�SDWLHQW�PDQDJHPHQW�
WKHQ�WKH�QRQ�LQYDVLYH�SURFHGXUHV�DUH�QRW�PHGLFDOO\�QHFHVVDU\��,I�LW�LV�REYLRXV�IURP�WKH
ILQGLQJV�RI�WKH�KLVWRU\�DQG�SK\VLFDO�H[DPLQDWLRQ�WKDW�WKH�SDWLHQW�LV�JRLQJ�WR�SURFHHG�WR
DQJLRJUDSK\��WKHQ�QRQ�LQYDVLYH�YDVFXODU�VWXGLHV�DUH�QRW�PHGLFDOO\�QHFHVVDU\��,W�LV�DOVR
H[SHFWHG�WKDW�WKH�VWXGLHV�DUH�QRW�UHGXQGDQW�RI�RWKHU�GLDJQRVWLF�SURFHGXUHV�WKDW�PXVW
EH�SHUIRUPHG�

����:KHQ�DQ�XQLQWHUSUHWDEOH�VWXG\��L�H���SRRU�TXDOLW\�RU�QRW�LQ�DFFRUGDQFH�ZLWK
UHJXODWRU\�VWDQGDUGV�UHVXOWV�LQ�SHUIRUPLQJ�DQRWKHU�W\SH�RI�VWXG\��RQO\�WKH�VXFFHVVIXO
VWXG\�VKRXOG�EH�ELOOHG��)RU�H[DPSOH��ZKHQ�DQ�XQLQWHUSUHWDEOH�QRQ�LQYDVLYH�SK\VLRORJLF
VWXG\��&37�FRGH��������������RU��������LV�SHUIRUPHG�ZKLFK�UHVXOWV�LQ�SHUIRUPLQJ�D
GXSOH[�VFDQ��&37�FRGHV�������RU���������RQO\�WKH�GXSOH[�VFDQ�VKRXOG�EH�ELOOHG�

����1RQLQYDVLYH�YDVFXODU�SURFHGXUHV�ZLOO�QRW�EH�FRYHUHG�ZKHQ�SHUIRUPHG�EDVHG�RQ
LQWHUQDO�SURWRFROV�RI�WKH�WHVWLQJ�IDFLOLW\��D�UHIHUUDO�IRU�RQH�QRQLQYDVLYH�VWXG\�LV�QRW�D
EODQNHW�UHIHUUDO�IRU�DOO�VWXGLHV��(DFK�SURFHGXUH�PXVW�EH�VSHFLILFDOO\�RUGHUHG�E\�WKH
SK\VLFLDQ�QRQSK\VLFLDQ�SUDFWLWLRQHU�WUHDWLQJ�WKH�SDWLHQW�DQG�WKH�PHGLFDO�QHFHVVLW\
FULWHULD�VSHFLILHG�LQ�WKLV�/&'�PXVW�EH�PHW�

����7\SLFDOO\��LW�LV�DSSURSULDWH�IRU�IROORZ�XS�VWXGLHV�SRVW�DQJLRSODVW\��ZLWK�RU�ZLWKRXW
VWHQW�SODFHPHQW�WR�EH�SHUIRUPHG�DW�WKUHH�PRQWKV��VL[�PRQWKV�DQG�RQH�\HDU�
6XEVHTXHQW�VWXGLHV�PD\�EH�DOORZHG�LI�WKHUH�LV�FOLQLFDO�HYLGHQFH�RI�UHFXUUHQW�YDVFXODU
GLVHDVH�HYLGHQFHG�E\�VLJQV��L�H��GHFUHDVHG�$%,�IURP�SUHYLRXV�H[DP��RU�V\PSWRPV��L�H�
UHFXUUHQFH�RI�FODXGLFDWLRQ���)RU�SRVWRSHUDWLYH�VXUYHLOODQFH��HLWKHU�D�OLPLWHG�'XSOH[�RU
PXOWL�OHYHO�'RSSOHU�ZLWK�SUHVVXUHV�LV�XVXDOO\�VXIILFLHQW��EXW�LW�LV�QRW�FRQVLGHUHG
QHFHVVDU\�WR�GR�ERWK�

����3HUIRUPDQFH�RI�ERWK�D�SK\VLRORJLFDO�WHVW��&37�FRGHV����������������������DQG
GXSOH[�VFDQQLQJ��&37�FRGHV���������������RI�H[WUHPLW\�DUWHULHV�GXULQJ�WKH�VDPH
HQFRXQWHU�ZRXOG�QRW�JHQHUDOO\�EH�H[SHFWHG��&RQVHTXHQWO\��GRFXPHQWDWLRQ�PXVW�FOHDUO\
VXSSRUW�WKH�PHGLFDO�QHFHVVLW\�LI�ERWK�SURFHGXUHV�DUH�SHUIRUPHG�GXULQJ�WKH�VDPH
HQFRXQWHU��DQG�EH�DYDLODEOH�XSRQ�UHTXHVW��1RWH��5HLPEXUVHPHQW�RI�SK\VLRORJLF�WHVWLQJ
ZLOO�QRW�EH�DOORZHG�DIWHU�D�GXSOH[�VFDQQLQJ�KDV�EHHQ�SHUIRUPHG�
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����6LQFH�WKH�VLJQV�DQG�V\PSWRPV�RI�DUWHULDO�RFFOXVLYH�GLVHDVH�DQG�YHQRXV�GLVHDVH�DUH
VR�GLYHUJHQW��WKH�SHUIRUPDQFH�RI�VLPXOWDQHRXV�DUWHULDO�DQG�YHQRXV�VWXGLHV�GXULQJ�WKH
VDPH�HQFRXQWHU�VKRXOG�EH�UDUH��&RQVHTXHQWO\��GRFXPHQWDWLRQ�PXVW�FOHDUO\�VXSSRUW�WKH
PHGLFDO�QHFHVVLW\�RI�ERWK�SURFHGXUHV�LI�SHUIRUPHG�GXULQJ�WKH�VDPH�HQFRXQWHU�

����3HUIRUPDQFH�RI�ERWK�QRQ�LQYDVLYH�H[WUDFUDQLDO�DUWHULDO�VWXGLHV��&37�FRGH�������RU
�������DQG�QRQ�LQYDVLYH�HYDOXDWLRQ�RI�H[WUHPLW\�DUWHULHV��&37�FRGHV��������������
�������GXULQJ�WKH�VDPH�HQFRXQWHU�LV�QRW�DSSURSULDWH�DV�D�JHQHUDO�SUDFWLFH�RU�VWDQGLQJ
SURWRFRO��DQG�WKHUHIRUH��ZRXOG�QRW�JHQHUDOO\�EH�H[SHFWHG��&RQVHTXHQWO\�
GRFXPHQWDWLRQ�PXVW�FOHDUO\�VXSSRUW�WKH�PHGLFDO�QHFHVVLW\�LI�ERWK�SURFHGXUHV�DUH
SHUIRUPHG�GXULQJ�WKH�VDPH�HQFRXQWHU��DQG�EH�DYDLODEOH�XSRQ�UHTXHVW�

����0HWKRGV�1RW�$FFHSWDEOH�IRU�5HLPEXUVHPHQW

����7KH�IROORZLQJ�PHWKRGV�DUH�QRW�FRYHUHG�SHU�&06�0DQXDO�6\VWHP��3XE�������
0HGLFDUH�1DWLRQDO�&RYHUDJH�'HWHUPLQDWLRQV��&KDSWHU����6HFWLRQ�������DV�WKHVH
PHWKRGV�KDYH�QRW�\HW�UHDFKHG�D�OHYHO�RI�GHYHORSPHQW�VXFK�DV�WR�DOORZ�WKHLU�URXWLQH�XVH
LQ�WKH�HYDOXDWLRQ�RI�VXVSHFWHG�SHULSKHUDO�YDVFXODU�GLVHDVH�

����ā�,QGXFWDQFH�3OHWK\VPRJUDSK\

����ā�&DSDFLWDQFH�3OHWK\VPRJUDSK\

����ā�0HFKDQLFDO�2VFLOORPHWU\

����ā�3KRWRHOHFWULF�3OHWK\VPRJUDSK\

����$OVR��WKH�XVH�RI�D�VLPSOH�KDQG�KHOG�RU�RWKHU�'RSSOHU�GHYLFH�WKDW�GRHV�QRW�SURGXFH
KDUG�FRS\�RXWSXW��RU�WKDW�SURGXFHV�D�UHFRUG�WKDW�GRHV�QRW�SHUPLW�DQDO\VLV�RI
ELGLUHFWLRQDO�YDVFXODU�IORZ��LV�FRQVLGHUHG�WR�EH�SDUW�RI�WKH�SK\VLFDO�H[DPLQDWLRQ�RI�WKH
YDVFXODU�V\VWHP�DQG�LV�QRW�VHSDUDWHO\�UHSRUWHG��&37�������SDJH�������7KH�DSSURSULDWH
DVVLJQPHQW�RI�D�VSHFLILF�XOWUDVRXQG�&37�FRGH�LV�QRW�VROHO\�GHWHUPLQHG�E\�WKH�ZHLJKW�
VL]H��RU�SRUWDELOLW\�RI�WKH�HTXLSPHQW��EXW�UDWKHU�E\�WKH�H[WHQW��TXDOLW\��DQG
GRFXPHQWDWLRQ�RI�WKH�SURFHGXUH��,I�DQ�H[DPLQDWLRQ�LV�SHUIRUPHG�ZLWK�KDQG�FDUULHG
HTXLSPHQW��WKH�TXDOLW\�RI�WKH�H[DP��SULQWRXW��DQG�UHSRUW�PXVW�EH�LQ�NHHSLQJ�ZLWK
DFFHSWHG�QDWLRQDO�VWDQGDUGV��'RSSOHU�SURFHGXUHV�SHUIRUPHG�ZLWK�]HUR�FURVVHUV��H�J��
DQDORJ�>VWULS�FKDUW�UHFRUGHU@�DQDO\VLV��DUH�DOVR�FRQVLGHUHG�WR�EH�SDUW�RI�WKH�HYDOXDWLRQ
DQG�PDQDJHPHQW�VHUYLFH�DQG�VKRXOG�QRW�EH�UHSRUWHG�VHSDUDWHO\�

����75$,1,1*�5(48,5(0(176

����7KH�DFFXUDF\�RI�QRQ�LQYDVLYH�YDVFXODU�GLDJQRVWLF�VWXGLHV�GHSHQGV�RQ�WKH�NQRZOHGJH�
VNLOO�DQG�H[SHULHQFH�RI�WKH�WHFKQRORJLVW�DQG�WKH�SK\VLFLDQ�SHUIRUPLQJ�WKH�LQWHUSUHWDWLRQ
RI�WKH�VWXG\��&RQVHTXHQWO\��WKH�WHFKQRORJLVW�DQG�WKH�SK\VLFLDQ�PXVW�PDLQWDLQ�SURRI�RI
WUDLQLQJ�DQG�H[SHULHQFH�

����$OO�QRQ�LQYDVLYH�YDVFXODU�GLDJQRVWLF�VWXGLHV�PXVW�EH������SHUIRUPHG�E\�D�TXDOLILHG
SK\VLFLDQ��RU�����SHUIRUPHG�XQGHU�WKH�JHQHUDO�VXSHUYLVLRQ�RI�D�TXDOLILHG�SK\VLFLDQ�E\�D
WHFKQRORJLVW�ZKR�KDV�GHPRQVWUDWHG�PLQLPXP�HQWU\�OHYHO�FRPSHWHQF\�E\�EHLQJ
FUHGHQWLDOHG�LQ�YDVFXODU�WHFKQRORJ\��DQG�RU�����SHUIRUPHG�LQ�D�ODERUDWRU\�DFFUHGLWHG�LQ
YDVFXODU�WHFKQRORJ\�

����([DPSOHV�RI�FHUWLILFDWLRQ�LQ�YDVFXODU�WHFKQRORJ\�IRU�QRQ�SK\VLFLDQ�SHUVRQQHO�LQFOXGH�

������5HJLVWHUHG�9DVFXODU�7HFKQRORJLVW��597��FUHGHQWLDO
������5HJLVWHUHG�9DVFXODU�6SHFLDOLVW��596��FUHGHQWLDO

����7KHVH�FUHGHQWLDOV�PXVW�EH�SURYLGHG�E\�QDWLRQDOO\�UHFRJQL]HG�FUHGHQWLDOLQJ
RUJDQL]DWLRQV�VXFK�DV�

������7KH�$PHULFDQ�5HJLVWU\�RI�'LDJQRVWLF�0HGLFDO�6RQRJUDSKHUV��$5'06��ZKLFK
SURYLGHV�5'06�DQG�597�FUHGHQWLDOV
������7KH�&DUGLRYDVFXODU�&UHGHQWLDOLQJ�,QWHUQDWLRQDO��&&,��ZKLFK�SURYLGHV�596�FUHGHQWLDO

����+RZHYHU��LI�WKH�IDFLOLW\�KDV�D�GRFXPHQWHG�SURFHVV�IRU�JUDQG�IDWKHULQJ�H[SHULHQFHG
WHFKQLFLDQV�ZKR�KDYH�SHUIRUPHG�WKH�VHUYLFHV�UHIHUHQFHG�LQ�WKLV�/&'��D�SURFHVV
DGGUHVVLQJ�\HDUV�RI�VHUYLFH�DQG�H[SHULHQFH�ZLWK�QXPEHU�RI�VXSHUYLVHG�FDVHV���WKLV
GRFXPHQWDWLRQ�VKRXOG�EH�DYDLODEOH�XSRQ�UHTXHVW��RWKHUZLVH�WKH�SURYLGHU�PXVW�KDYH
GRFXPHQWDWLRQ�DYDLODEOH�XSRQ�UHTXHVW�ZKLFK�LQGLFDWHV�WKDW�WKH�WHFKQLFLDQ�PHHWV�WKH
FUHGHQWLDOLQJ�UHTXLUHPHQWV�DV�VWDWHG�DERYH�RU�LV�LQ�WKH�SURFHVV�RI�REWDLQLQJ�WKLV
FUHGHQWLDOLQJ�
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����$SSURSULDWH�QDWLRQDOO\�UHFRJQL]HG�ODERUDWRU\�DFFUHGLWDWLRQ�ERGLHV�LQFOXGH�

������,QWHUVRFLHWDO�&RPPLVVLRQ�IRU�WKH�$FFUHGLWDWLRQ�RI�9DVFXODU�/DERUDWRULHV��,&$9/�
������$PHULFDQ�&ROOHJH�RI�5DGLRORJ\��$&5�

����$GGLWLRQDOO\��WKH�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV��7S����PD\�EH
SHUIRUPHG�E\�SHUVRQQHO�FUHGHQWLDOHG�DV�D�FHUWLILHG�K\SHUEDULF�UHJLVWHUHG�QXUVH��&+51�
RU�FHUWLILHG�K\SHUEDULF�WHFKQRORJLVW��&+7��E\�WKH�1DWLRQDO�%RDUG�RI�'LYLQJ�DQG
+\SHUEDULF�0HGLFDO�7HFKQRORJ\��1%'+07��

����*HQHUDO�6XSHUYLVLRQ�PHDQV�WKH�SURFHGXUH�LV�IXUQLVKHG�XQGHU�WKH�SK\VLFLDQ¶V�RYHUDOO
GLUHFWLRQ�DQG�FRQWURO��EXW�WKH�SK\VLFLDQ¶V�SUHVHQFH�LV�QRW�UHTXLUHG�GXULQJ�WKH
SHUIRUPDQFH�RI�WKH�SURFHGXUH��8QGHU�JHQHUDO�VXSHUYLVLRQ��WKH�WUDLQLQJ�RI�WKH
QRQSK\VLFLDQ�SHUVRQQHO�ZKR�DFWXDOO\�SHUIRUPV�WKH�GLDJQRVWLF�SURFHGXUH�DQG�WKH
PDLQWHQDQFH�RI�WKH�QHFHVVDU\�HTXLSPHQW�DQG�VXSSOLHV�DUH�WKH�FRQWLQXLQJ�UHVSRQVLELOLW\
RI�WKH�SK\VLFLDQ�

����1RWH��,Q�DFFRUGDQFH�ZLWK����&)5���������QRQLQYDVLYH�YDVFXODU�VWXGLHV�SHUIRUPHG�LQ
DQ�,QGHSHQGHQW�'LDJQRVWLF�7HVWLQJ�)DFLOLW\��,'7)��LQFOXGH�FUHGHQWLDOLQJ�UHTXLUHPHQWV
WKDW�VXSHUVHGH�WKRVH�DERYH��1RQLQYDVLYH�YDVFXODU�VWXGLHV�SHUIRUPHG�LQ�DQ�,'7)�PXVW
IROORZ�WKH�VXSHUYLVLRQ�DQG�FUHGHQWLDOLQJ�JXLGHOLQHV�VHW�IRUWK�LQ�WKH�/&'�IRU�,QGHSHQGHQW
'LDJQRVWLF�7HVWLQJ�)DFLOLW\��,'7)��

����1RWLFH��7KLV�/&'�LPSRVHV�GLDJQRVLV�OLPLWDWLRQV�WKDW�VXSSRUW�GLDJQRVLV�WR�SURFHGXUH
FRGH�DXWRPDWHG�GHQLDOV��+RZHYHU��VHUYLFHV�SHUIRUPHG�IRU�DQ\�JLYHQ�GLDJQRVLV�PXVW
PHHW�DOO�RI�WKH�LQGLFDWLRQV�DQG�OLPLWDWLRQV�VWDWHG�LQ�WKLV�/&'��WKH�JHQHUDO�UHTXLUHPHQWV
IRU�PHGLFDO�QHFHVVLW\�DV�VWDWHG�LQ�&06�SD\PHQW�SROLF\�PDQXDOV��DQ\�DQG�DOO�H[LVWLQJ
&06�QDWLRQDO�FRYHUDJH�GHWHUPLQDWLRQV��DQG�DOO�0HGLFDUH�SD\PHQW�UXOHV�

�&RQWUDFWRUV�VKDOO�FRQVLGHU�D�VHUYLFH�WR�EH�UHDVRQDEOH�DQG�QHFHVVDU\�LI�WKH�FRQWUDFWRU
GHWHUPLQHV�WKDW�WKH�VHUYLFH�LV�

������6DIH�DQG�HIIHFWLYH�
������1RW�H[SHULPHQWDO�RU�LQYHVWLJDWLRQDO��H[FHSWLRQ��URXWLQH�FRVWV�RI�TXDOLI\LQJ�FOLQLFDO
WULDO�VHUYLFHV�ZLWK�GDWHV�RI�VHUYLFH�RQ�RU�DIWHU�6HSWHPEHU����������ZKLFK�PHHW�WKH
UHTXLUHPHQWV�RI�WKH�&OLQLFDO�7ULDOV�1&'�DUH�FRQVLGHUHG�UHDVRQDEOH�DQG�QHFHVVDU\���DQG
������$SSURSULDWH��LQFOXGLQJ�WKH�GXUDWLRQ�DQG�IUHTXHQF\�WKDW�LV�FRQVLGHUHG�DSSURSULDWH
IRU�WKH�VHUYLFH��LQ�WHUPV�RI�ZKHWKHU�LW�LV�

��������)XUQLVKHG�LQ�DFFRUGDQFH�ZLWK�DFFHSWHG�VWDQGDUGV�RI�PHGLFDO�SUDFWLFH�IRU�WKH
GLDJQRVLV�RU�WUHDWPHQW�RI�WKH�SDWLHQW
V�FRQGLWLRQ�RU�WR�LPSURYH�WKH�IXQFWLRQ�RI�D
PDOIRUPHG�ERG\�PHPEHU�
��������)XUQLVKHG�LQ�D�VHWWLQJ�DSSURSULDWH�WR�WKH�SDWLHQW
V�PHGLFDO�QHHGV�DQG�FRQGLWLRQ�
��������2UGHUHG�DQG�IXUQLVKHG�E\�TXDOLILHG�SHUVRQQHO�
��������2QH�WKDW�PHHWV��EXW�GRHV�QRW�H[FHHG��WKH�SDWLHQW
V�PHGLFDO�QHHG��DQG
��������$W�OHDVW�DV�EHQHILFLDO�DV�DQ�H[LVWLQJ�DQG�DYDLODEOH�PHGLFDOO\�DSSURSULDWH
DOWHUQDWLYH

3URFHGXUH�+&3&6�&RGHV

������ ([WUHPLW\�VWXG\���)HH�VFKHGXOH�DPRXQW���������

������ ([WUHPLW\�VWXG\���)HH�VFKHGXOH�DPRXQW����������

������ ([WUHPLW\�VWXG\�)HH�VFKHGXOH�DPRXQW����������

������ /RZHU�H[WUHPLW\�VWXG\�)HH�VFKHGXOH�DPRXQW����������

������ /RZHU�H[WUHPLW\�VWXG\�)HH�VFKHGXOH�DPRXQW����������

������ 8SSHU�H[WUHPLW\�VWXG\��)HH�VFKHGXOH�DPRXQW����������

������ 8SSHU�H[WUHPLW\�VWXG\�)HH�VFKHGXOH�DPRXQW����������

&RGLQJ�*XLGHOLQHV

���8VH�WKH�DSSURSULDWH�SURFHGXUH�FRGH�DQG�PRGLILHUV�

���,QGLFDWH�WKH�GLDJQRVHV�IRU�ZKLFK�WKH�WHVWLQJ�LV�EHLQJ�SHUIRUPHG�
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���1R�SDSHU�GRFXPHQWDWLRQ�LV�UHTXLUHG�RQ�LQLWLDO�FODLPV�VXEPLVVLRQ�XQOHVV�UHTXLUHG�E\
DQ�DXGLW�RU�WKH�FDVH�GHVHUYHV�VSHFLDO�FDVH�E\�FDVH�UHYLHZ��3ODFH�LQIRUPDWLRQ�RQ�FODLP
IRUP�DV�(0&�QDUUDWLYH�ZKHUH�LQGLFDWHG�LQ�WKH�SROLF\��H�J���IROORZ�XS�VWXGLHV�

���8SSHU�DQG�ORZHU�H[WUHPLW\�SK\VLRORJLF�VWXGLHV��&37���FRGHV�������DQG��������
/RZHU�H[WUHPLW\�VWXGLHV��&37���FRGHV�������DQG���������DQG�8SSHU�H[WUHPLW\
GXSOH[�VWXGLHV��&37���FRGHV�������DQG���������

%LOOLQJ�DQG�&RGLQJ�*XLGH�IRU�&37�&2'(�������$1'������

7KLV�FRGH�FDQ�EH�ELOOHG�DV�ORQJ�DV�WKH�DQNOH�EUDFKLDO�LQGLFHV�DUH�SHUIRUPHG��7KH�NH\
FRPSRQHQWV�RI�OLPLWHG�ELODWHUDO�QRQLQYDVLYH�SK\VLRORJLF�VWXGLHV�DUH�

��9ROXPH�SOHWK\VPRJUDSK\
��%LGLUHFWLRQDO�GRSSOHU�ZDYHIRUP
��$QNOH�EUDFKLDO�LQGLFHV��$%,�
��7UDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQW��63����
:LWK�WKHVH�FRPSRQHQWV��\RX�FDQ�ELOO�&37�&RGH�������ZLWK�QR�ELOOLQJ�LVVXHV�

3URFHGXUH�FRGH�������/LPLWHG�ELODWHUDO�QRQLQYDVLYH�SK\VLRORJLF�VWXGLHV�RI�XSSHU�RU
ORZHU�DUWHULHV��H�J��IRU�ORZHU�H[WUHPLW\��DQNOH�EUDFKLDO�LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO
DQG�DQWHULRU�WLELDO�GRUVDOLV�SHGLV�DUWHULHV�SOXV�ELGLUHFWLRQDO��'RSSOHU�ZDYHIRUP�UHFRUGLQJ
DQG�DQDO\VLV�DW�����OHYHOV��RU�DQNOH�EUDFKLDO�LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO�DQG�DQWHULRU
WLELDO�GRUVDOLV�SHGLV�DUWHULHV�SOXV�YROXPH�SOHWK\VPRJUDSK\�DW�����OHYHOV��RU
DQNOH�EUDFKLDO�LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO�DQG�DQWHULRU�WLELDO�GRUVDOLV�SHGLV�DUWHULHV
ZLWK�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV�DW�����OHYHOV�

�8VH�3URFHGXUH�FRGH�������DV�WKH�GHIDXOW�FRGH�IRU�$%,�VWXGLHV

�3URFHGXUH�FRGH�������DQG�3URFHGXUH�FRGH�������VKRXOG�QRW�EH�RUGHUHG�RQ�WKH
VDPH�UHTXHVW�QRU�ELOOHG�WRJHWKHU�IRU�WKH�VDPH�GDWH�RI�VHUYLFH�

�3URFHGXUH�FRGH�������DQG������DQG�RU�������VKRXOG�QRW�EH�RUGHUHG�RQ�WKH�VDPH
UHTXHVW�DQG�JHQHUDOO\�VKRXOG�QRW�EH�ELOOHG�WRJHWKHU�IRU�WKH�VDPH�GDWH�RI�VHUYLFH

3URFHGXUH�FRGH�������&RPSOHWH�ELODWHUDO�QRQLQYDVLYH�SK\VLRORJLF�VWXGLHV�RI�XSSHU�RU
ORZHU�H[WUHPLW\�DUWHULHV����RU�PRUH�OHYHOV��H�J��IRU�ORZHU�H[WUHPLW\��DQNOH�EUDFKLDO
LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO�DQG�DQWHULRU�WLELDO�GRUVDOLV�SHGLV�DUWHULHV�SOXV�VHJPHQWDO
EORRG�SUHVVXUH�PHDVXUHPHQWV�ZLWK�ELGLUHFWLRQDO��'RSSOHU�ZDYHIRUP�UHFRUGLQJ�DQG
DQDO\VLV��DW���RU�PRUH��OHYHOV��RU�DQNOH�EUDFKLDO�LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO�DQG
DQWHULRU�WLELDO�GRUVDOLV�SHGLV�DUWHULHV�SOXV�YROXPH�SOHWK\VPRJUDSK\�DW���RU�PRUH�OHYHOV�
RU�DQNOH�EUDFKLDO�LQGLFHV�DW�GLVWDO�SRVWHULRU�WLELDO�DQG�DQWHULRU�WLELDO�GRUVDOLV�SHGLV
DUWHULHV�SOXV�VHJPHQWDO�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV�DW���RU�PRUH
OHYHOV��RU�VLQJOH�OHYHO�VWXG\�ZLWK�SURYRFDWLYH�IXQFWLRQDO�PDQHXYHUV�H�J���PHDVXUHPHQWV
ZLWK�SRVWXUDO�SURYRFDWLYH�WHVWV��RU�PHDVXUHPHQWV�ZLWK�UHDFWLYH�K\SHUHPLD��

&06�KDV�GHWHUPLQHG�WKH�IROORZLQJ�OLVW�RI�SURFHGXUHV�UHTXLUH�JHQHUDO�SK\VLFLDQ
VXSHUYLVLRQ�HIIHFWLYH�-XO\��������
������	�7&��������	�7&��������	�7&��������	�7&��������	�7&��������	�7&��������	
7&��������	
7&��������	�7&��������	�7&��������	�7&��������	�7&��������	�7&��������	�7&

8SSHU�DQG�ORZHU�H[WUHPLW\�SK\VLRORJLF�VWXGLHV��&37���FRGHV�������DQG��������
/RZHU�H[WUHPLW\�VWXGLHV��&37���FRGHV�������DQG���������DQG
8SSHU�H[WUHPLW\�GXSOH[�VWXGLHV��&37���FRGHV�������DQG�������

,I�VWXGLHV�DUH�SHUIRUPHG�RQ�WKH�XSSHU�DQG�ORZHU�H[WUHPLWLHV�RQ�WKH�VDPH�GD\��WKH
VHUYLFHV�VKRXOG�EH�VXEPLWWHG�RQ�VHSDUDWH�GHWDLO�OLQHV��:KHQ�FODLPV�DUH�VXEPLWWHG
HOHFWURQLFDOO\��LW�VKRXOG�EH�LQGLFDWHG�LQ�,WHP���RI�ILHOG�1����ROG�IRUPDW��RU�LQ�UHFRUG
+$2����RI�WKH�1DWLRQDO�6WDQGDUG�IRUPDW��WKDW�XSSHU�$1'�ORZHU�VWXGLHV�ZHUH
SHUIRUPHG��,I�SDSHU�FODLPV�DUH�VWLOO�EHLQJ�VXEPLWWHG��WKLV�LQIRUPDWLRQ�PXVW�DSSHDU�RQ
WKH�&06������FODLP�IRUP��

,QGLFDWLRQV�IRU�YHQRXV�H[DPLQDWLRQV�DUH�VHSDUDWHG�LQWR�WKUHH�PDMRU
FDWHJRULHV��GHHS�YHLQ�WKURPERVLV��FKURQLF�YHQRXV�LQVXIILFLHQF\��DQG�YHQRXV
PDSSLQJ�

'HHS�9HLQ�7KURPERVLV��'97�
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UHJLPHQV�RU�WR�PRQLWRU�XQFKDQJHG�V\PSWRPDWRORJ\��7KH�ODWWHU�PD\�EH�IROORZHG�ZLWK
SK\VLFDO�ILQGLQJV��LQFOXGLQJ�$QNOH�%UDFKLDO�,QGLFHV��$%,V���DQG�RU�SURJUHVVLRQ�RU�UHOLHI
RI�VLJQV�DQG�RU�V\PSWRPV�

����1RQLQYDVLYH�SK\VLRORJLF�VWXGLHV�RI�WKH�XSSHU�RU�ORZHU�H[WUHPLW\�DUWHULHV�SHUIRUPHG
WR�HVWDEOLVK�WKH�OHYHO�DQG�RU�GHJUHH�RI�DUWHULDO�RFFOXVLYH�GLVHDVH��ZLOO�EH�FRQVLGHUHG
PHGLFDOO\�QHFHVVDU\�LI�D��VLJQLILFDQW�VLJQV�DQG�RU�V\PSWRPV�LQGLFDWH�D�KLJK�OLNHOLKRRG�RI
OLPE�LVFKHPLD��DQG�E��WKH�SDWLHQW�LV�D�FDQGLGDWH�IRU�LQYDVLYH�WKHUDSHXWLF�SURFHGXUHV
XQGHU�DQ\�RI�WKH�IROORZLQJ�FLUFXPVWDQFHV�

������&ODXGLFDWLRQ�RI�OHVV�WKDQ�RQH�EORFN�RU�RI�VXFK�VHYHULW\�WKDW�LW�LQWHUIHUHV�VLJQLILFDQWO\
ZLWK�WKH�SDWLHQW
V�RFFXSDWLRQ�RU�OLIHVW\OH�

������5HVW�SDLQ�RI�LVFKHPLF�RULJLQ�W\SLFDOO\�LQFOXGLQJ�WKH�IRUHIRRW���DVVRFLDWHG�ZLWK
DEVHQW�SXOVHV��ZKLFK�EHFRPHV�LQFUHDVLQJO\�VHYHUH�ZLWK�HOHYDWLRQ�DQG�GLPLQLVKHV�ZLWK
SODFHPHQW�RI�WKH�OHJ�LQ�D�GHSHQGHQW�SRVLWLRQ�

������7LVVXH�ORVV�GHILQHG�DV�JDQJUHQH�RU�SUH�JDQJUHQRXV�FKDQJHV�RI�WKH�H[WUHPLW\��RU
LVFKHPLF�XOFHUDWLRQ�RI�WKH�H[WUHPLW\�RFFXUULQJ�LQ�WKH�DEVHQFH�RI�SXOVHV�

������$QHXU\VPDO�GLVHDVH�RI�WKH�H[WUHPLW\�

������(YLGHQFH�RI�WKURPERHPEROLF�HYHQWV�LQ�DQ�H[WUHPLW\�

������(YLGHQFH�RI�FRPSUHVVLRQ�RFFOXVLRQ�RI�WKH�YDVFXODU�VWUXFWXUHV�VXSSO\LQJ�WKH�XSSHU
RU�ORZHU�H[WUHPLWLHV�

������%OXQW�RU�SHQHWUDWLQJ�WUDXPD�RI�WKH�H[WUHPLWLHV��LQFOXGLQJ�FRPSOLFDWLRQV�RI
GLDJQRVWLF�DQG�RU�WKHUDSHXWLF�SURFHGXUHV�RI�DQ�H[WUHPLW\��

������)ROORZ�XS�VWXGLHV�SRVW�RSHUDWLYH�FRQGLWLRQV�

��������,Q�WKH�LPPHGLDWH�SRVW�RSHUDWLYH�SHULRG�LI�UH�HVWDEOLVKHG�SXOVHV�DUH�ORVW��EHFRPH
HTXLYRFDO��RU�LI�WKH�SDWLHQW�GHYHORSV�UHODWHG�VLJQV�DQG�RU�V\PSWRPV�RI�LVFKHPLD�ZLWK
LPSHQGLQJ�UHSHDW�LQWHUYHQWLRQ�

��������)ROORZLQJ�E\SDVV�VXUJHU\�RU�SRVW�DQJLRSODVW\�ZLWK�RU�ZLWKRXW�VWHQW�SODFHPHQW�DW
WKUHH�PRQWKV��VL[�PRQWKV�DQG�RQH�\HDU�ZKHQ�FOLQLFDOO\�LQGLFDWHG�

��������6XEVHTXHQW�VWXGLHV�PD\�EH�DOORZHG�LI�WKHUH�LV�FOLQLFDO�HYLGHQFH�RI�UHFXUUHQW
YDVFXODU�GLVHDVH�HYLGHQFHG�E\�VLJQV��L�H��GHFUHDVHG�$%,�IURP�SUHYLRXV�H[DP��RU
V\PSWRPV��L�H���UHFXUUHQFH�RI�FODXGLFDWLRQ�V\PSWRPV�WKDW�LQWHUIHUH�VLJQLILFDQWO\�ZLWK
WKH�SDWLHQW¶V�RFFXSDWLRQ�RU�OLIHVW\OH���)RU�SRVWRSHUDWLYH�VXUYHLOODQFH��HLWKHU�D�OLPLWHG
'XSOH[�RU�PXOWL�OHYHO�'RSSOHU�ZLWK�SUHVVXUHV�LV�XVXDOO\�VXIILFLHQW��EXW�LW�LV�QRW
FRQVLGHUHG�QHFHVVDU\�WR�GR�ERWK�

����7UDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV��7S����DUH�XWLOL]HG�LQ�FRQGLWLRQV�IRU
ZKLFK�K\SHUEDULF�R[\JHQ�WKHUDS\��+%2��LV�EHLQJ�FRQVLGHUHG��DV�ZHOO�DV�IRU�PRQLWRULQJ
WKH�FRXUVH�RI�+%2�WKHUDS\��7KH�IROORZLQJ�FRQGLWLRQV�DUH�FRQVLGHUHG�PHGLFDOO\�LQGLFDWHG
XVHV�IRU�7S���WHVWLQJ�SULRU�WR��DQG�GXULQJ�WKH�FRXUVH�RI�+%2�WKHUDS\�

����ā�$FXWH�WUDXPDWLF�SHULSKHUDO�LVFKHPLD

����ā�&UXVK�LQMXULHV�DQG�VXWXULQJ�RI�VHYHUHG�OLPEV

����ā�3URJUHVVLYH�QHFURWL]LQJ�LQIHFWLRQV��QHFURWL]LQJ�IDVFLLWLV�

����ā�$FXWH�SHULSKHUDO�DUWHULDO�LQVXIILFLHQF\

����ā�3UHSDUDWLRQ�DQG�SUHVHUYDWLRQ�RI�FRPSURPLVHG�VNLQ�JUDIWV��QRW�IRU�SULPDU\
PDQDJHPHQW�RI�ZRXQGV�

����ā�6RIW�WLVVXH�UDGLRQHFURVLV�DV�DQ�DGMXQFW�WR�FRQYHQWLRQDO�WUHDWPHQW

����ā�7S���XVHG�WR�GHWHUPLQH�D�OLQH�RI�GHPDUFDWLRQ�EHWZHHQ�YLDEOH�DQG�QRQ�YLDEOH�WLVVXH
ZKHQ�VXUJHU\�RU�DPSXWDWLRQ�LV�DQWLFLSDWHG

����/LPLWDWLRQV

����$�URXWLQH�KLVWRU\�DQG�SK\VLFDO�H[DPLQDWLRQ��ZKLFK�LQFOXGHV�$QNOH�%UDFKLDO�,QGLFHV
�$%,V���FDQ�UHDGLO\�GRFXPHQW�WKH�SUHVHQFH�RU�DEVHQFH�RI�LVFKHPLF�GLVHDVH�LQ�D�PDMRULW\
RI�FDVHV��,W�LV�QRW�PHGLFDOO\�QHFHVVDU\�WR�SURFHHG�EH\RQG�WKH�SK\VLFDO�H[DPLQDWLRQ�IRU
PLQRU�VLJQV�DQG�V\PSWRPV�VXFK�DV�KDLU�ORVV��DEVHQFH�RI�D�VLQJOH�SXOVH��UHODWLYH

�

%H�WKH�ÀUVW�RI�\RXU�IULHQGV
WR�OLNH�WKLV

0HGLFDO
ELOOLQJ
XSGDWH

0HGLFD0HGLFD««
/LNH�3DJH

1TICPKE�&GTVKÕGF
/CVVTGUUGU�	�%GFFKPI

1TICPKE�&GTVKÕGF
/CVVTGUUGU�	�%GFFKPI
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'97�LV�WKH�PRVW�FRPPRQ�YDVFXODU�GLVRUGHU�WKDW�GHYHORSV�LQ�KRVSLWDOL]HG�SDWLHQWV��DQG
FDQ�GHYHORS�DIWHU�WUDXPD��VXUJHU\�RU�SURORQJHG�LPPRELOLW\��VLWWLQJ�RU�EHG�UHVW���
8QIRUWXQDWHO\��WKH�VLJQV�DQG�RU�V\PSWRPV�RI�'97�DUH�UHODWLYHO\�QRQ�VSHFLILF�DQG��GXH
WR�WKH�ULVN�DVVRFLDWHG�ZLWK�SXOPRQDU\�HPEROLVP��3(���REMHFWLYH�WHVWLQJ�LV�DOORZHG�LQ
SDWLHQWV�WKDW�DUH�FDQGLGDWHV�IRU�DQWL�FRDJXODWLRQ�RU�LQYDVLYH�WKHUDSHXWLF�SURFHGXUHV�IRU
RQH�RI�WKH�IROORZLQJ�LQGLFDWLRQV�

&OLQLFDO�VLJQV�DQG�RU�V\PSWRPV�RI�'97�LQFOXGLQJ�HGHPD��WHQGHUQHVV��LQIODPPDWLRQ
DQG�RU�HU\WKHPD�
&OLQLFDO�VLJQV�DQG�RU�V\PSWRPV�RI�3(�LQFOXGLQJ�KHPRSW\VLV��FKHVW�SDLQ��DSQHD��K\SR[LD�
UHVSLUDWRU\�IDLOXUH�DQG�RU�G\VSQHD��
8QH[SODLQHG�ORZHU�H[WUHPLW\�HGHPD�VWDWXV�SRVW�PDMRU�VXUJLFDO�SURFHGXUHV��%LODWHUDO
OLPE�HGHPD�LQ�WKH�SUHVHQFH�RI�VLJQV�DQG�RU�V\PSWRPV�RI�FRQJHVWLYH�KHDUW�IDLOXUH�
H[RJHQRXV�REHVLW\�DQG�RU�DUWKULWLV�VKRXOG�UDUHO\�EH�DQ�LQGLFDWLRQ�
+LJK�ULVN�SDWLHQWV��KLS�VXUJHU\��PXOWLSOH�WUDXPD��PDOLJQDQF\��HWF�
)ROORZ�XS�IRU�SDWLHQWV�ZLWK�NQRZQ�YHQRXV�WKURPERVLV��DQG
3UHRSHUDWLYH�HYDOXDWLRQ�RI�ORZHU�H[WUHPLWLHV�SULRU�WR�YHLQ�KDUYHVWLQJ�IRU�E\SDVV
VXUJHU\�

&KURQLF�9HQRXV�,QVXIILFLHQF\�

6\PSWRPDWLF�LQFRPSHWHQW�YHLQV�RU�SHUIRUDWLQJ�YHLQV�FDQ�UHTXLUH�VWXG\��,W�LV�QRW
PHGLFDOO\�QHFHVVDU\�WR�VWXG\�DV\PSWRPDWLF�YDULFRVH�YHLQV��2EMHFWLYH�WHVW�RI�YHQRXV
IXQFWLRQ�WUHDWPHQW�PD\�EH�LQGLFDWHG�LQ�SDWLHQWV�ZLWK�XOFHUDWLRQ�VXVSHFWHG�WR�EH
VHFRQGDU\�WR�YHQRXV�LQVXIILFLHQF\��(YDOXDWLRQ�LV�PHGLFDOO\�QHFHVVDU\�LQ�SDWLHQWV�ZLWK
V\PSWRPV�RI�UHFXUUHQW�'97��

9HQRXV�0DSSLQJ

9HQRXV�PDSSLQJ�LV�SHUIRUPHG�WR�

,GHQWLI\�VXLWDEOH�YHVVHOV�IRU�FUHDWLQJ�D�KHPRGLDO\VLV�DFFHVV�
,Q�SUHSDUDWLRQ�IRU�YHLQ�KDUYHVWLQJ�IRU�FRURQDU\�DUWHU\�E\SDVV�JUDIW��&$%*��RU�IRU
SHULSKHUDO�DUWHULDO�E\SDVV�VXUJHU\�
,QGLFDWLRQV�IRU�(YDOXDWLRQ�RI�'LDO\VLV�$FFHVV�

'XSOH[�XOWUDVRXQG�FDQ�GHPRQVWUDWH�ILQGLQJV�VXFK�DV��UHGXFHG�ILVWXOD�IORZ�EHORZ�����FF
SHU�PLQXWH��VWHQRVLV�DV�GHPRQVWUDWHG�E\�GRXEOLQJ�RI�SHDN�V\VWROLF�YHORFLW\��369��

(YDOXDWLRQ�RI�D�JUDIW�RU�ILVWXOD�PD\�EH�LQGLFDWHG�ZLWK�GHPRQVWUDWHG�FRPSURPLVHG�IORZ�
RFFOXVLRQ��RU�WKURPERVLV��(YDOXDWLRQV�IRU�FRPSURPLVHG�IORZ�PD\�RFFXU�ZLWK�FRQGLWLRQV
VXFK�DV�

6ZHOOLQJ�RI�WKH�H[WUHPLW\��

'HYHORSPHQW�RI�SVHXGRDQHXU\VPV�

3URORQJHG�EOHHGLQJ�IROORZLQJ�QHHGOH�UHPRYDO��

,QHIILFLHQW�GLDO\VLV��

5HFLUFXODWLRQ�SHUFHQWDJH�JUHDWHU�WKDQ���������QRUPDO�UHFLUFXODWLRQ�VKRXOG�EH�����

/LPLWDWLRQV

5RXWLQH�PRQLWRULQJ�RI�D�SDWLHQW
V�YDVFXODU�DFFHVV�V\VWHP�GHYLFH�E\SDVV
JUDIW�DQJLRSODVW\�RU�VWHQWLQJ�HWF��LV�QRW�FRYHUHG�

7KH�DFFXUDF\�RI�QRQLQYDVLYH�YDVFXODU�GLDJQRVWLF�VWXGLHV�GHSHQGV�RQ�WKH�NQRZOHGJH�
VNLOOV�DQG�H[SHULHQFH�RI�WKH�WHFKQRORJLVW�DQG�LQWHUSUHWLQJ�SK\VLFLDQ��1RQLQYDVLYH
YDVFXODU�GLDJQRVWLF�VWXGLHV�PXVW�EH�HLWKHU�

3HUIRUPHG�E\�D�WHFKQRORJLVW�ZKR�KDV�GHPRQVWUDWHG�FRPSHWHQF\�LQ�XOWUDVRXQG�E\
UHFHLYLQJ�RQH�RI�WKH�IROORZLQJ�FUHGHQWLDOV�LQ�YDVFXODU�XOWUDVRXQG�WHFKQRORJ\�

5HJLVWHUHG�9DVFXODU�6SHFLDOLVW��596��RU�5HJLVWHUHG�3KOHERORJ\�6RQRJUDSKHU��53K6�
SURYLGHG�E\�&DUGLRYDVFXODU�&UHGHQWLDOLQJ�,QWHUQDWLRQDO��&&,��
5HJLVWHUHG�9DVFXODU�7HFKQRORJLVW��597��SURYLGHG�E\�WKH�$PHULFDQ�5HJLVWU\�RI
'LDJQRVWLF�0HGLFDO�6RQRJUDSKHUV��$5'06���
9DVFXODU�6RQRJUDSKHU��96��SURYLGHG�E\�WKH�$PHULFDQ�5HJLVWU\�RI�5DGLRORJLF
7HFKQRORJLVWV��$557���6RQRJUDSK\��$557��6���RU

3HUIRUPHG�E\�RU�XQGHU�WKH�SHUVRQDO�VXSHUYLVLRQ�RI�D�SK\VLFLDQ�ZKR�KDV�GHPRQVWUDWHG
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GRFXPHQWHG�WUDLQLQJ�WKURXJK�UHFHQW�UHVLGHQF\�WUDLQLQJ�RU�SRVW�JUDGXDWH�&RQWLQXLQJ
0HGLFDO�(GXFDWLRQ��&0(��DQG�PDLQWDLQV�WKDW�GRFXPHQWDWLRQ�IRU�PHGLFDO�UHYLHZ��RU�
3HUIRUPHG�LQ�IDFLOLWLHV�ZLWK�ODERUDWRULHV�DFFUHGLWHG�LQ�YDVFXODU�WHFKQRORJ\�E\�RQH�RI�WKH
IROORZLQJ�QDWLRQDOO\�UHFRJQL]HG�DFFUHGLWDWLRQ�RUJDQL]DWLRQV�

$PHULFDQ�&ROOHJH�RI�5DGLRORJ\��$&5��9DVFXODU�8OWUDVRXQG�$FFUHGLWDWLRQ�3URJUDP�

,QWHUVRFLHWDO�&RPPLVVLRQ�IRU�WKH�$FFUHGLWDWLRQ�RI�9DVFXODU�/DERUDWRULHV��,&$9/��

7UDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQW��ZKHQ�GRQH�DV�SDUW�RI�������RU�������
VKRXOG�EH�SHUIRUPHG�E\�LQGLYLGXDOV�SRVVHVVLQJ�WKH�IROORZLQJ�FUHGHQWLDOV�REWDLQHG�IURP
WKH�1DWLRQDO�%RDUG�RI�'LYLQJ�DQG�+\SHUEDULF�0HGLFLQH�7HFKQRORJ\��1%'+07��

&HUWLILHG�+\SHUEDULF�7HFKQRORJLVW��&+7��
&HUWLILHG�+\SHUEDULF�5HJLVWHUHG�1XUVH��&+51��

$QNOH�EUDFKLDO�LQGH[��$%,��DQG�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQWV�VKRXOG
QRW�EH�VHSDUDWHO\�ELOOHG�

*������9HVVHO�PDSSLQJ�RI�YHVVHOV�IRU�KHPRGLDO\VLV�DFFHVV��DQG��������'XSOH[�VFDQ�RI
KHPRGLDO\VLV�DFFHVV��LQFOXGH�ERWK�DUWHULDO�DQG�YHQRXV�VWXGLHV��,I�RQO\�RQH�RU�WKH�RWKHU
LV�GRQH��WKH�VHUYLFH�VKRXOG�EH�ELOOHG�ZLWK�PRGLILHU����

)XOO\�DXWRPDWHG�DUWHULDO�DQG�RU�YHQRXV�WHVWLQJ�ZLWK�DXWRPDWHG�LQWHUSUHWDWLRQ�UHVXOWV
GRHV�QRW�PHHW�WKH�GHVFULSWLRQV�RI�WKH�&37�FRGHV�IRU�WKH�SURFHGXUHV�DGGUHVVHG�LQ�WKLV
/&'��7KLV�VHUYLFH�ZRXOG�EH�FRQVLGHUHG�SDUW�RI�WKH�(YDOXDWLRQ�DQG�0DQDJHPHQW��(	0�
VHUYLFH�DQG�QRW�VHSDUDWHO\�SD\DEOH�

,&'����&RGHV�WKDW�6XSSRUW�0HGLFDO�1HFHVVLW\
���
����'������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�WKH�VSOHHQ�FRPSOLFDWLQJ�D
SURFHGXUH�RQ�WKH�VSOHHQ
����'������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�WKH�VSOHHQ�FRPSOLFDWLQJ�RWKHU
SURFHGXUH
����'������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�WKH�VSOHHQ�GXULQJ�D�SURFHGXUH�RQ�WKH
VSOHHQ
����'������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�WKH�VSOHHQ�GXULQJ�RWKHU�SURFHGXUH
����'������ 3RVWSURFHGXUDO�KHPRUUKDJH�DQG�KHPDWRPD�RI�WKH�VSOHHQ�IROORZLQJ�D
SURFHGXUH�RQ�WKH�VSOHHQ
����'������ 3RVWSURFHGXUDO�KHPRUUKDJH�DQG�KHPDWRPD�RI�WKH�VSOHHQ�IROORZLQJ�RWKHU
SURFHGXUH
����(������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�DQ�HQGRFULQH�V\VWHP�RUJDQ�RU
VWUXFWXUH�FRPSOLFDWLQJ�DQ�HQGRFULQH�V\VWHP�SURFHGXUH
����(������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�DQ�HQGRFULQH�V\VWHP�RUJDQ�RU
VWUXFWXUH�FRPSOLFDWLQJ�RWKHU�SURFHGXUH
����(������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�DQ�HQGRFULQH�V\VWHP�RUJDQ�RU
VWUXFWXUH�GXULQJ�DQ�HQGRFULQH�V\VWHP�SURFHGXUH
����(������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�DQ�HQGRFULQH�V\VWHP�RUJDQ�RU
VWUXFWXUH�GXULQJ�RWKHU�SURFHGXUH
����*������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�D�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�FRPSOLFDWLQJ�D�QHUYRXV�V\VWHP�SURFHGXUH
����*������ ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�D�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�FRPSOLFDWLQJ�RWKHU�SURFHGXUH
����*������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�RWKHU�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�GXULQJ�D�QHUYRXV�V\VWHP�SURFHGXUH
����*������ $FFLGHQWDO�SXQFWXUH�DQG�ODFHUDWLRQ�RI�RWKHU�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�GXULQJ�RWKHU�SURFHGXUH
����*������ 3RVWSURFHGXUDO�KHPRUUKDJH�DQG�KHPDWRPD�RI�D�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�IROORZLQJ�D�QHUYRXV�V\VWHP�SURFHGXUH
����*������ 3RVWSURFHGXUDO�KHPRUUKDJH�DQG�KHPDWRPD�RI�D�QHUYRXV�V\VWHP�RUJDQ�RU
VWUXFWXUH�IROORZLQJ�RWKHU�SURFHGXUH

����+������� ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�ULJKW�H\H�DQG�DGQH[D
FRPSOLFDWLQJ�DQ�RSKWKDOPLF�SURFHGXUH

����+������� ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�OHIW�H\H�DQG�DGQH[D
FRPSOLFDWLQJ�DQ�RSKWKDOPLF�SURFHGXUH

����+������� ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�H\H�DQG�DGQH[D
FRPSOLFDWLQJ�DQ�RSKWKDOPLF�SURFHGXUH��ELODWHUDO

����+������� ,QWUDRSHUDWLYH�KHPRUUKDJH�DQG�KHPDWRPD�RI�XQVSHFLILHG�H\H�DQG
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