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3XUSRVH��7KH�DXWKRUV�RI�WKLV�JXLGHOLQH�UHYLHZHG�WKH�XURORJLF�WUDXPD�
OLWHUDWXUH�WR�JXLGH�FOLQLFLDQV�LQ�WKH�DSSURSULDWH�PHWKRGV�RI�HYDOXDWLRQ�DQG�
PDQDJHPHQW�RI�JHQLWRXULQDU\�LQMXULHV� 

0HWKRGV��$�V\VWHPDWLF�UHYLHZ �RI�WKH�OLWHUDWXUH�XVLQJ�WKH�0('/,1(��DQG�
(0%$6(�GDWDEDVHV��VHDUFK�GDWHV�������-���������ZDV�FRQGXFWHG�WR�LGHQWLI\�SHHU-
UHYLHZHG�SXEOLFDWLRQV�UHOHYDQW�WR�XURWUDXPD��7KH�UHYLHZ�\LHOGHG�DQ�HYLGHQFH�EDVH�
RI�����VWXGLHV�DIWHU�DSSOLFDWLRQ�RI�LQFOXVLRQ�H[FOXVLRQ�FULWHULD��7KHVH�SXEOLFDWLRQV�
ZHUH�XVHG�WR�LQIRUP�WKH�VWDWHPHQWV�SUHVHQWHG�LQ�WKH�JXLGHOLQH�DV�6WDQGDUGV��
5HFRPPHQGDWLRQV�RU�2SWLRQV��:KHQ�VXIILFLHQW�HYLGHQFH�H[LVWHG��WKH�ERG\�RI�
HYLGHQFH�IRU�D�SDUWLFXODU�WUHDWPHQW�ZDV�DVVLJQHG�D�VWUHQJWK�UDWLQJ�RI�$��KLJK���%�
�PRGHUDWH��RU�&��ORZ���,Q�WKH�DEVHQFH�RI�VXIILFLHQW�HYLGHQFH��DGGLWLRQDO�
LQIRUPDWLRQ�LV�SURYLGHG�DV�&OLQLFDO�3ULQFLSOHV�DQG�([SHUW�2SLQLRQV�� 

,Q�$SULO�������WKH�8URWUDXPD�JXLGHOLQH�XQGHUZHQW�DQ�DPHQGPHQW�EDVHG�RQ�DQ�
DGGLWLRQDO�OLWHUDWXUH�VHDUFK��ZKLFK�UHWULHYHG�DGGLWLRQDO�VWXGLHV�SXEOLVKHG�EHWZHHQ�
RULJLQDO�SXEOLFDWLRQ�DQG�'HFHPEHU�������)RUW\-RQH�VWXGLHV�IURP�WKLV�VHDUFK�
SURYLGHG�GDWD�UHOHYDQW�WR�WKH�PDQDJHPHQW�DQG�WUHDWPHQW�RI�XURWUDXPD�� 

,Q�$SULO�RI�������WKH�8URWUDXPD�JXLGHOLQH�XQGHUZHQW�DQ�DGGLWLRQDO�DPHQGPHQW�
EDVHG�RQ�D�FXUUHQW�OLWHUDWXUH�VHDUFK��7KLV�OLWHUDWXUH�VHDUFK�UHWULHYHG�DGGLWLRQDO�
VWXGLHV�SXEOLVKHG�EHWZHHQ�-DQXDU\������WR�)HEUXDU\�������(LJKW\-�WKUHH�VWXGLHV�
ZHUH�LGHQWLILHG�IURP�WKLV�VHDUFK�WR�SURYLGH�GDWD�UHOHYDQW�WR�WKH�PDQDJHPHQW�DQG�
WUHDWPHQW�RI�XURWUDXPD� 
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5HQDO�7UDXPD� 

���&OLQLFLDQV�VKRXOG�SHUIRUP�GLDJQRVWLF�LPDJLQJ�ZLWK�LQWUDYHQRXV��,9��FRQWUDVW�
HQKDQFHG�FRPSXWHG�WRPRJUDSK\��&7��LQ�VWDEOH�EOXQW�WUDXPD�SDWLHQWV�ZLWK�
JURVV�KHPDWXULD�RU�PLFURVFRSLF�KHPDWXULD�DQG�V\VWROLF�EORRG�SUHVVXUH���
��PP+*���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

���&OLQLFLDQV�VKRXOG�SHUIRUP�GLDJQRVWLF�LPDJLQJ�ZLWK�,9�FRQWUDVW�HQKDQFHG�&7�LQ�
VWDEOH�WUDXPD�SDWLHQWV�ZLWK�PHFKDQLVP�RI�LQMXU\�RU�SK\VLFDO�H[DP�ILQGLQJV�
FRQFHUQLQJ�IRU�UHQDO�LQMXU\��H�J���UDSLG�GHFHOHUDWLRQ��VLJQLILFDQW�EORZ�WR�IODQN��
ULE�IUDFWXUH��VLJQLILFDQW�IODQN�HFFK\PRVLV��SHQHWUDWLQJ�LQMXU\�RI�DEGRPHQ��IODQN��
RU�ORZHU�FKHVW����5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

���&OLQLFLDQV�VKRXOG�SHUIRUP�,9�FRQWUDVW�HQKDQFHG�DEGRPLQDO�SHOYLF�&7�ZLWK�
LPPHGLDWH�DQG�GHOD\HG�LPDJHV�ZKHQ�WKHUH�LV�VXVSLFLRQ�RI�UHQDO�LQMXU\���&OLQLFDO�
3ULQFLSOH� 

���,Q�KHPRG\QDPLFDOO\�VWDEOH�SDWLHQWV�ZLWK�UHQDO�LQMXU\��FOLQLFLDQV�VKRXOG�XVH�QRQ-
LQYDVLYH�PDQDJHPHQW�VWUDWHJLHV���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%�� 

�D��,Q�KHPRG\QDPLFDOO\�XQVWDEOH�SDWLHQWV�ZLWK�QR�RU�WUDQVLHQW�UHVSRQVH�WR�
UHVXVFLWDWLRQ��WKH�VXUJLFDO�WHDP�PXVW�SHUIRUP�LPPHGLDWH�LQWHUYHQWLRQ��VXUJHU\�
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Note to reader:  

This document was 
amended in April 2017 and 
August 2020 to reflect 
literature that was released 
since the original publication 
of this guideline in April 
2014. This document will 
continue to be periodically 
updated to reflect the 
growing body of literature 
related to this disease.  
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RU�DQJLRHPEROL]DWLRQ�LQ�VHOHFWHG�VLWXDWLRQV����6WDQGDUG��(YLGHQFH�6WUHQJWK��
*UDGH�%�� 

�E��)RU�KHPRG\QDPLFDOO\�XQVWDEOH�SDWLHQWV�ZLWK�UDGLRJUDSKLF�ILQGLQJV�RI�ODUJH�SHULUHQDO�KHPDWRPD��!���FP��DQG�RU�
YDVFXODU�FRQWUDVW�H[WUDYDVDWLRQ�LQ�WKH�VHWWLQJ�RI�GHHS�RU�FRPSOH[�UHQDO�ODFHUDWLRQ��$$67�*UDGH��-����VXUJHRQV�
VKRXOG�SHUIRUP�LPPHGLDWH�LQWHUYHQWLRQ��DQJLRHPEROL]DWLRQ�RU�VXUJHU\����5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��
*UDGH�&� 

���&OLQLFLDQV�PD\�LQLWLDOO\�REVHUYH�SDWLHQWV�ZLWK�UHQDO�SDUHQFK\PDO�LQMXU\�DQG�XULQDU\�H[WUDYDVDWLRQ� 
�&OLQLFDO�3ULQFLSOH� 

���&OLQLFLDQV�VKRXOG�SHUIRUP�IROORZ-XS�&7�LPDJLQJ�IRU�UHQDO�WUDXPD�SDWLHQWV�KDYLQJ�HLWKHU��D��GHHS�ODFHUDWLRQV��$$67�
*UDGH�,9-9��RU��E��FOLQLFDO�VLJQV�RI�FRPSOLFDWLRQV��H�J���IHYHU��ZRUVHQLQJ�IODQN�SDLQ��RQJRLQJ�EORRG�ORVV��DEGRPLQDO�
GLVWHQWLRQ����5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

���&OLQLFLDQV�VKRXOG�SHUIRUP�XULQDU\�GUDLQDJH�LQ�WKH�SUHVHQFH�RI�FRPSOLFDWLRQV�VXFK�DV�HQODUJLQJ�XULQRPD��IHYHU��
LQFUHDVLQJ�SDLQ��LOHXV��ILVWXOD�RU�LQIHFWLRQ���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&��'UDLQDJH�VKRXOG�EH�
DFKLHYHG�YLD�XUHWHUDO�VWHQW�DQG�PD\�EH�DXJPHQWHG�E\�SHUFXWDQHRXV�XULQRPD�GUDLQ��SHUFXWDQHRXV�QHSKURVWRP\�RU�
ERWK���([SHUW�2SLQLRQ� 

8UHWHUDO�7UDXPD 

�D��&OLQLFLDQV�VKRXOG�SHUIRUP�,9�FRQWUDVW�HQKDQFHG�DEGRPLQDO�SHOYLF�&7�ZLWK�GHOD\HG�LPDJLQJ��XURJUDP��IRU�VWDEOH�
WUDXPD�SDWLHQWV�ZLWK�VXVSHFWHG�XUHWHUDO�LQMXULHV���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

�E��&OLQLFLDQV�VKRXOG�GLUHFWO\�LQVSHFW�WKH�XUHWHUV�GXULQJ�ODSDURWRP\�LQ�SDWLHQWV�ZLWK�VXVSHFWHG�XUHWHUDO�LQMXU\�ZKR�
KDYH�QRW�KDG�SUHRSHUDWLYH�LPDJLQJ���&OLQLFDO�3ULQFLSOH� 

��D��6XUJHRQV�VKRXOG�UHSDLU�WUDXPDWLF�XUHWHUDO�ODFHUDWLRQV�DW�WKH�WLPH�RI�ODSDURWRP\�LQ�VWDEOH�SDWLHQWV��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��6XUJHRQV�PD\�PDQDJH�XUHWHUDO�LQMXULHV�LQ�XQVWDEOH�SDWLHQWV�ZLWK�WHPSRUDU\�XULQDU\�GUDLQDJH�IROORZHG�E\�
GHOD\HG�GHILQLWLYH�PDQDJHPHQW���&OLQLFDO�3ULQFLSOH� 

��F��6XUJHRQV�VKRXOG�PDQDJH�WUDXPDWLF�XUHWHUDO�FRQWXVLRQV�DW�WKH�WLPH�RI�ODSDURWRP\�ZLWK�XUHWHUDO�VWHQWLQJ�RU�
UHVHFWLRQ�DQG�SULPDU\�UHSDLU�GHSHQGLQJ�RQ�XUHWHUDO�YLDELOLW\�DQG�FOLQLFDO�VFHQDULR���([SHUW�2SLQLRQ� 

��D��6XUJHRQV�VKRXOG�DWWHPSW�XUHWHUDO�VWHQW�SODFHPHQW�LQ�SDWLHQWV�ZLWK�LQFRPSOHWH�XUHWHUDO�LQMXULHV�GLDJQRVHG�
SRVWRSHUDWLYHO\�RU�LQ�D�GHOD\HG�VHWWLQJ���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��6XUJHRQV�VKRXOG�SHUIRUP�SHUFXWDQHRXV�QHSKURVWRP\�ZLWK�GHOD\HG�UHSDLU�DV�QHHGHG�LQ�SDWLHQWV�ZKHQ�VWHQW�
SODFHPHQW�LV�XQVXFFHVVIXO�RU�QRW�SRVVLEOH���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��F��&OLQLFLDQV�VKRXOG�LQLWLDOO\�PDQDJH�SDWLHQWV�ZLWK�XUHWHURYDJLQDO�ILVWXOD�XVLQJ�VWHQW�SODFHPHQW�ZKHQ�SRVVLEOH��,Q�
WKH�HYHQW�RI�VWHQW�IDLOXUH��FOLQLFLDQV�PD\�SXUVXH�DGGLWLRQDO�VXUJLFDO�LQWHUYHQWLRQ���5HFRPPHQGDWLRQ��(YLGHQFH�
6WUHQJWK��*UDGH�&�� 

��D��6XUJHRQV�VKRXOG�UHSDLU�XUHWHUDO�LQMXULHV�ORFDWHG�SUR[LPDO�WR�WKH�LOLDF�YHVVHOV�ZLWK�SULPDU\�UHSDLU�RYHU�D�XUHWHUDO�
VWHQW��ZKHQ�SRVVLEOH���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��6XUJHRQV�VKRXOG�UHSDLU�XUHWHUDO�LQMXULHV�ORFDWHG�GLVWDO�WR�WKH�LOLDF�YHVVHOV�ZLWK�XUHWHUDO�UHLPSODQWDWLRQ�RU�SULPDU\�
UHSDLU�RYHU�D�XUHWHUDO�VWHQW��ZKHQ�SRVVLEOH���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��D��6XUJHRQV�VKRXOG�PDQDJH�HQGRVFRSLF�XUHWHUDO�LQMXULHV�ZLWK�D�XUHWHUDO�VWHQW�DQG�RU�SHUFXWDQHRXV�QHSKURVWRP\�
WXEH��ZKHQ�SRVVLEOH���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��6XUJHRQV�PD\�PDQDJH�HQGRVFRSLF�XUHWHUDO�LQMXULHV�ZLWK�RSHQ�UHSDLU�ZKHQ�HQGRVFRSLF�RU�SHUFXWDQHRXV�
SURFHGXUHV�DUH�QRW�SRVVLEOH�RU�IDLO�WR�DGHTXDWHO\�GLYHUW�WKH�XULQH���([SHUW�2SLQLRQ� 

%ODGGHU�7UDXPD 

*XLGHOLQH�6WDWHPHQWV 

8URWUDXPD 
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��D��&OLQLFLDQV�PXVW�SHUIRUP�UHWURJUDGH�F\VWRJUDSK\��SODLQ�ILOP�RU�&7��LQ�VWDEOH�
SDWLHQWV�ZLWK�JURVV�KHPDWXULD�DQG�SHOYLF�IUDFWXUH���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

��E��&OLQLFLDQV�VKRXOG�SHUIRUP�UHWURJUDGH�F\VWRJUDSK\�LQ�VWDEOH�SDWLHQWV�ZLWK�JURVV�KHPDWXULD�DQG�D�PHFKDQLVP�
FRQFHUQLQJ�IRU�EODGGHU�LQMXU\��RU�LQ�WKRVH�ZLWK�SHOYLF�ULQJ�IUDFWXUHV�DQG�FOLQLFDO�LQGLFDWRUV�RI�EODGGHU�UXSWXUH��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

����6XUJHRQV�PXVW�SHUIRUP�VXUJLFDO�UHSDLU�RI�LQWUDSHULWRQHDO�EODGGHU�UXSWXUH�LQ�WKH�VHWWLQJ�RI�EOXQW�RU�SHQHWUDWLQJ�
H[WHUQDO�WUDXPD���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

����&OLQLFLDQV�VKRXOG�SHUIRUP�FDWKHWHU�GUDLQDJH�DV�WUHDWPHQW�IRU�SDWLHQWV�ZLWK�XQFRPSOLFDWHG�H[WUDSHULWRQHDO�EODGGHU�
LQMXULHV���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

����6XUJHRQV�VKRXOG�SHUIRUP�VXUJLFDO�UHSDLU�LQ�SDWLHQWV�ZLWK�FRPSOLFDWHG�H[WUDSHULWRQHDO�EODGGHU�LQMXU\��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

����&OLQLFLDQV�VKRXOG�SHUIRUP�XUHWKUDO�FDWKHWHU�GUDLQDJH�ZLWKRXW�VXSUDSXELF��63��F\VWRVWRP\�LQ�SDWLHQWV�IROORZLQJ�
VXUJLFDO�UHSDLU�RI�EODGGHU�LQMXULHV���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

8UHWKUDO�7UDXPD� 

����&OLQLFLDQV�VKRXOG�SHUIRUP�UHWURJUDGH�XUHWKURJUDSK\�LQ�SDWLHQWV�ZLWK�EORRG�DW�WKH�XUHWKUDO�PHDWXV�DIWHU�SHOYLF�
WUDXPD���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��D��&OLQLFLDQV�VKRXOG�HVWDEOLVK�SURPSW�XULQDU\�GUDLQDJH�LQ�SDWLHQWV�ZLWK�SHOYLF�IUDFWXUH�DVVRFLDWHG�XUHWKUDO�LQMXU\��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��&OLQLFLDQV�VKRXOG�SHUIRUP�SHUFXWDQHRXV�RU�RSHQ�VXSUDSXELF�WXEH�SODFHPHQW�DV�SUHIHUUHG�LQLWLDO�PDQDJHPHQW�IRU�
PRVW�SHOYLF�IUDFWXUH�XUHWKUDO�LQMXU\��3)8,��FDVHV����5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

����6XUJHRQV�PD\�SODFH�VXSUDSXELF�WXEHV��637V��LQ�SDWLHQWV�XQGHUJRLQJ�RSHQ�UHGXFWLRQ�LQWHUQDO�IL[DWLRQ��25,)��IRU�
SHOYLF�IUDFWXUH���([SHUW�2SLQLRQ� 

����&OLQLFLDQV�PD\�SHUIRUP�SULPDU\�UHDOLJQPHQW��35��LQ�KHPRG\QDPLFDOO\�VWDEOH�SDWLHQWV�ZLWK�SHOYLF�IUDFWXUH�
DVVRFLDWHG�XUHWKUDO�LQMXU\���2SWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&��&OLQLFLDQV�VKRXOG�QRW�SHUIRUP�SURORQJHG�
DWWHPSWV�DW�HQGRVFRSLF�UHDOLJQPHQW�LQ�SDWLHQWV�ZLWK�SHOYLF�IUDFWXUH�DVVRFLDWHG�XUHWKUDO�LQMXU\���&OLQLFDO�3ULQFLSOH� 

����&OLQLFLDQV�VKRXOG�PRQLWRU�SDWLHQWV�IRU�FRPSOLFDWLRQV��H�J���VWULFWXUH�IRUPDWLRQ��HUHFWLOH�G\VIXQFWLRQ��LQFRQWLQHQFH��
IRU�DW�OHDVW�RQH�\HDU�IROORZLQJ�XUHWKUDO�LQMXU\���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

����6XUJHRQV�VKRXOG�SHUIRUP�SURPSW�VXUJLFDO�UHSDLU�LQ�SDWLHQWV�ZLWK�XQFRPSOLFDWHG�SHQHWUDWLQJ�WUDXPD�RI�WKH�
DQWHULRU�XUHWKUD���([SHUW�2SLQLRQ� 

����&OLQLFLDQV�VKRXOG�HVWDEOLVK�SURPSW�XULQDU\�GUDLQDJH�LQ�SDWLHQWV�ZLWK�VWUDGGOH�LQMXU\�WR�WKH�DQWHULRU�XUHWKUD��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

*HQLWDO�7UDXPD 

�����&OLQLFLDQV�PXVW�VXVSHFW�SHQLOH�IUDFWXUH�ZKHQ�D�SDWLHQW�SUHVHQWV�ZLWK�SHQLOH�HFFK\PRVLV��VZHOOLQJ��FUDFNLQJ�RU�
VQDSSLQJ�VRXQG�GXULQJ�LQWHUFRXUVH�RU�PDQLSXODWLRQ�DQG�LPPHGLDWH�GHWXPHVFHQFH���6WDQGDUG��(YLGHQFH�6WUHQJWK��
*UDGH�%� 

����6XUJHRQV�VKRXOG�SHUIRUP�SURPSW�VXUJLFDO�H[SORUDWLRQ�DQG�UHSDLU�LQ�SDWLHQWV�ZLWK�DFXWH�VLJQV�DQG�V\PSWRPV�RI�
SHQLOH�IUDFWXUH���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

����&OLQLFLDQV�PD\�SHUIRUP�XOWUDVRXQG�LQ�SDWLHQWV�ZLWK�HTXLYRFDO�VLJQV�DQG�V\PSWRPV�RI�SHQLOH�IUDFWXUH���([SHUW�
2SLQLRQ� 

����&OLQLFLDQV�PXVW�SHUIRUP�HYDOXDWLRQ�IRU�FRQFRPLWDQW�XUHWKUDO�LQMXU\�LQ�SDWLHQWV�ZLWK�SHQLOH�IUDFWXUH�RU�SHQHWUDWLQJ�
WUDXPD�ZKR�SUHVHQW�ZLWK�EORRG�DW�WKH�XUHWKUDO�PHDWXV��JURVV�KHPDWXULD�RU�LQDELOLW\�WR�YRLG���6WDQGDUG��(YLGHQFH�

*XLGHOLQH�6WDWHPHQWV 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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6WUHQJWK��*UDGH�%� 

��D��)RU�EOXQW�VFURWDO�LQMXULHV��FOLQLFLDQV�VKRXOG�SHUIRUP�VFURWDO�XOWUDVRQRJUDSK\�IRU�PRVW�SDWLHQWV�KDYLQJ�ILQGLQJV�
VXJJHVWLYH�RI�WHVWLFXODU�UXSWXUH���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��E��)RU�PRVW�SHQHWUDWLQJ�VFURWDO�LQMXULHV��FOLQLFLDQV�VKRXOG�SHUIRUP�SURPSW�VXUJLFDO�H[SORUDWLRQ�ZLWK�UHSDLU�RU�
RUFKLHFWRP\��ZKHQ�QRQ-VDOYDJHDEOH��JLYHQ�WKH�KLJK�UDWH�RI�WHVWLFXODU�LQMXU\�DQG�OLPLWHG�VHQVLWLYLW\�RI�XOWUDVRXQG�
LQ�WKLV�VHWWLQJ���5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

��F��6XUJHRQV�VKRXOG�SHUIRUP�VFURWDO�H[SORUDWLRQ�DQG�GHEULGHPHQW�ZLWK�WXQLFDO�FORVXUH��ZKHQ�SRVVLEOH��RU�
RUFKLHFWRP\��ZKHQ�QRQ-VDOYDJHDEOH��LQ�SDWLHQWV�ZLWK�VXVSHFWHG�WHVWLFXODU�UXSWXUH���6WDQGDUG��(YLGHQFH�
6WUHQJWK��*UDGH�%� 

����6XUJHRQV�VKRXOG�SHUIRUP�H[SORUDWLRQ�DQG�OLPLWHG�GHEULGHPHQW�RI�QRQ-YLDEOH�WLVVXH�LQ�SDWLHQWV�ZLWK�H[WHQVLYH�
JHQLWDO�VNLQ�ORVV�RU�LQMXU\�IURP�LQIHFWLRQ��VKHDULQJ�LQMXULHV��RU�EXUQV��WKHUPDO��FKHPLFDO��HOHFWULFDO����6WDQGDUG��
(YLGHQFH�6WUHQJWK��*UDGH�%� 

����6XUJHRQV�VKRXOG�SHUIRUP�SURPSW�SHQLOH�UHSODQWDWLRQ�LQ�SDWLHQWV�ZLWK�WUDXPDWLF�SHQLOH�DPSXWDWLRQ��ZLWK�WKH�
DPSXWDWHG�DSSHQGDJH�ZUDSSHG�LQ�VDOLQH-VRDNHG�JDX]H��LQ�D�SODVWLF�EDJ�DQG�SODFHG�RQ�LFH�GXULQJ�WUDQVSRUW��
�&OLQLFDO�3ULQFLSOH� 

����&OLQLFLDQV�VKRXOG�LQLWLDWH�DQFLOODU\�SV\FKRORJLFDO��LQWHUSHUVRQDO��DQG�RU�UHSURGXFWLYH�FRXQVHOLQJ�DQG�WKHUDS\�IRU�
SDWLHQWV�ZLWK�JHQLWDO�WUDXPD�ZKHQ�ORVV�RI�VH[XDO��XULQDU\��DQG�RU�UHSURGXFWLYH�IXQFWLRQ�LV�DQWLFLSDWHG���([SHUW�
2SLQLRQ� 

*XLGHOLQH�6WDWHPHQWV 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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3XUSRVH 

8URORJLF� LQMXU\� RIWHQ� RFFXUV� LQ� WKH� FRQWH[W� RI� VHYHUH�
PXOWLV\VWHP� WUDXPD� WKDW� UHTXLUHV� FORVH� FRRSHUDWLRQ�
ZLWK� WUDXPD� VXUJHRQV�� 7KH� XURORJLVW� UHPDLQV� DQ�
LPSRUWDQW� FRQVXOWDQW� WR� WKH� WUDXPD� WHDP�� KHOSLQJ� WR�
HQVXUH� WKDW� WKH� UDGLRJUDSKLF� HYDOXDWLRQ� RI� XURJHQLWDO�
VWUXFWXUHV� LV� SHUIRUPHG� HIILFLHQWO\� DQG� DFFXUDWHO\�� DQG�
WKDW� WKH� IXQFWLRQ� RI� WKH� JHQLWRXULQDU\� V\VWHP� LV�
SUHVHUYHG�ZKHQHYHU�SRVVLEOH�� ,PPHGLDWH� LQWHUYHQWLRQV�
IRU� DFXWH� XURORJLF� LQMXULHV� RIWHQ� UHTXLUH� IOH[LELOLW\� LQ�
DFFRUGDQFH�ZLWK�GDPDJH�FRQWURO�SULQFLSOHV�LQ�FULWLFDOO\�LOO�
SDWLHQWV�� ,Q� WUHDWLQJ� XURWUDXPD� SDWLHQWV�� XURORJLVWV�
PXVW�EH�IDPLOLDU�ZLWK�ERWK�RSHQ�VXUJLFDO�WHFKQLTXHV�DQG�
PLQLPDOO\�LQYDVLYH�WHFKQLTXHV�IRU�DFKLHYLQJ�KHPRVWDVLV�
DQG�RU� XULQDU\� GUDLQDJH�� 7KH� 3DQHO¶V� SXUSRVH� LV� WR�
UHYLHZ� WKH� H[LVWLQJ� OLWHUDWXUH� SHUWDLQLQJ� WR� WKH� DFXWH�
FDUH�RI�XURORJLF�LQMXULHV�LQ�DQ�HIIRUW�WR�GHYHORS�HIIHFWLYH�
JXLGHOLQHV� IRU� DSSURSULDWH� GLDJQRVLV� DQG� LQWHUYHQWLRQ�
VWUDWHJLHV�LQ�WKH�VHWWLQJ�RI�XURWUDXPD���   

0HWKRGRORJ\ 

$� FRPSUHKHQVLYH� VHDUFK� RI� WKH� OLWHUDWXUH� WDUJHWHG� WKH�
ILYH� PDLQ� XURWUDXPD� WRSLFV� ZLWKLQ� WKH� VFRSH� RI� WKLV�
JXLGHOLQH�� 7KH� VHDUFK� XVHG� DQ� H[WHQVLYH� OLVW� RI�
NH\ZRUGV� UHODWHG� WR� UHQDO�� XUHWHUDO�� EODGGHU�� XUHWKUDO��
DQG� JHQLWDO� WUDXPD�� $� IXOO� OLVW� RI� NH\ZRUGV� DQG� WKH�
VHDUFK� VWUDWHJ\� DUH� DYDLODEOH� RQ� UHTXHVW�� 7KLV� VHDUFK�
FRYHUHG� DUWLFOHV� SXEOLVKHG� EHWZHHQ� -DQXDU\� ����� DQG�
6HSWHPEHU� ������ 6WXG\� GHVLJQV� FRQVLVWLQJ� RI�
UDQGRPL]HG� FRQWUROOHG� WULDOV� �5&7V��� FRQWUROOHG� FOLQLFDO�
WULDOV� �&&7V��� DQG� REVHUYDWLRQDO� VWXGLHV� �GLDJQRVWLF�
DFFXUDF\� VWXGLHV�� FRKRUW� ZLWK� DQG� ZLWKRXW� FRPSDULVRQ�
JURXS�� FDVH-FRQWURO�� FDVH� VHULHV�� ZHUH� LQFOXGHG��
6\VWHPDWLF� UHYLHZV�ZHUH� LQFOXGHG� LI� WKH\� SHUIRUPHG� D�
TXDQWLWDWLYH� DQDO\VLV� RI� GDWD� WKDW� GLG� QRW� RYHUODS�ZLWK�
GDWD� IURP�RWKHU� LQFOXGHG�VWXGLHV��RWKHUZLVH� WKH\�ZHUH�
UHWULHYHG�RQO\�IRU�KDQG-VHDUFKHV�RI�WKHLU�ELEOLRJUDSKLHV�� 

7KH� IROORZLQJ� SXEOLFDWLRQV� DQG� VWXG\� W\SHV� ZHUH�
H[FOXGHG�� SUHFOLQLFDO� VWXGLHV� �H�J��� DQLPDO� PRGHOV���
PHHWLQJ�DEVWUDFWV��FRPPHQWDU\��HGLWRULDOV��QRQ-(QJOLVK�
ODQJXDJH� VWXGLHV�� SHGLDWULF� VWXGLHV� �H[FHSW� IRU� VSHFLILF�
NH\� TXHVWLRQV� DVVRFLDWHG� ZLWK� UHQDO� WUDXPD��
XUHWHURSHOYLF� MXQFWLRQ� >83-@� WUDXPD�DQG�EODGGHU�QHFN�
XUHWKUDO� WUDXPD��� DQG� VWXGLHV� RI� XUHWKUDO� DQG� JHQLWDO�
LQMXULHV�WKDW�GLG�QRW�VHSDUDWHO\�DQDO\]H�GDWD�IURP�PDOHV�
DQG� IHPDOHV�� 6WXGLHV� ZLWK� OHVV� WKDQ� ��� SDWLHQWV� ZHUH�
H[FOXGHG� IURP� IXUWKHU� HYDOXDWLRQ� DQG� WKXV� GDWD�
H[WUDFWLRQ� JLYHQ� WKH� XQUHOLDELOLW\� RI� WKH� VWDWLVWLFDO�
HVWLPDWHV� DQG� FRQFOXVLRQV� WKDW� FRXOG� EH� GHULYHG� IURP�
WKHP�� 7KH� UHYLHZ� \LHOGHG� DQ� HYLGHQFH� EDVH� RI� ����
VWXGLHV�DIWHU�DSSOLFDWLRQ�RI�LQFOXVLRQ�H[FOXVLRQ�FULWHULD� 

,Q� $SULO� ������ WKH� 8URWUDXPD� JXLGHOLQH� ZDV� XSGDWHG�
WKURXJK� WKH� $8$� DPHQGPHQW� SURFHVV� LQ� ZKLFK� QHZO\�
SXEOLVKHG� OLWHUDWXUH� LV� UHYLHZHG� DQG� LQWHJUDWHG� LQWR�
SUHYLRXVO\�SXEOLVKHG�JXLGHOLQHV�LQ�DQ�HIIRUW�WR�PDLQWDLQ�
FXUUHQF\��7KH�DPHQGPHQW�DOORZHG�IRU�WKH�LQFRUSRUDWLRQ�
RI� DGGLWLRQDO� OLWHUDWXUH� UHOHDVHG� VLQFH� WKH� LQLWLDO�
SXEOLFDWLRQ� RI� WKLV� JXLGHOLQH� LQ� ������ &RPSUHKHQVLYH�
VHDUFKHV�RI�VHYHUDO�GDWDEDVHV�IURP�RULJLQDO�SXEOLFDWLRQ�
WR�'HFHPEHU������ZHUH�FRQGXFWHG��7KH�VHDUFK�VWUDWHJ\�
ZDV� GHVLJQHG� DQG� FRQGXFWHG� E\� DQ� H[SHULHQFHG�
OLEUDULDQ� ZLWK� LQSXW� IURP� WKH� VWXG\
V� SULQFLSOH�
LQYHVWLJDWRU�� &RQWUROOHG� YRFDEXODU\� VXSSOHPHQWHG� ZLWK�
NH\ZRUGV�ZDV�XVHG�WR�VHDUFK�IRU�VWXGLHV�RQ�WUHDWPHQW�
DQG�PDQDJHPHQW�RI�XURWUDXPD� 

7KH� VHDUFK� \LHOGHG� ������ UHIHUHQFHV�� RI� ZKLFK� ������
ZHUH�H[FOXGHG�DIWHU�GXSOLFDWH�DEVWUDFW�DQG�WLWOH�UHYLHZ��
$� VHFRQG� SDVV� RI� WKH� DEVWUDFWV� DQG� WLWOHV� H[FOXGHG� DQ�
DGGLWLRQDO�����VWXGLHV���(YHQWXDOO\�����VWXGLHV�SURYLGHG�
UHOHYDQW�GDWD�RQ�WKH�VSHFLILF�WUHDWPHQW�IRU�XURWUDXPD�� 

,Q� $SULO� ������ WKH� 8URWUDXPD� JXLGHOLQH� ZDV� XSGDWHG�
WKURXJK� WKH� $8$� DPHQGPHQW� SURFHVV� LQ� ZKLFK� QHZO\�
SXEOLVKHG� OLWHUDWXUH� LV� UHYLHZHG� DQG� LQWHJUDWHG� LQWR�
SUHYLRXVO\�SXEOLVKHG�JXLGHOLQHV�LQ�DQ�HIIRUW�WR�PDLQWDLQ�
FXUUHQF\��7KH�DPHQGPHQW�DOORZHG�IRU�WKH�LQFRUSRUDWLRQ�
RI� DGGLWLRQDO� OLWHUDWXUH� UHOHDVHG� VLQFH� WKH� LQLWLDO�
SXEOLFDWLRQ� RI� WKLV� JXLGHOLQH� LQ� ����� DQG� EXLOW� RQ� WKH�
XSGDWHG� OLWHUDWXUH� UHYLHZ� FRQGXFWHG� LQ� ������
&RPSUHKHQVLYH� VHDUFKHV� RI� VHYHUDO� GDWDEDVHV� IURP�
$XJXVW� ����� WR� )HEUXDU\� ����� ZHUH� FRQGXFWHG�� 7KH�
VHDUFK� VWUDWHJ\� ZDV� GHVLJQHG� DQG� FRQGXFWHG� E\� DQ�
H[SHULHQFHG� OLEUDULDQ� ZLWK� LQSXW� IURP� WKH� VWXG\
V�
SULQFLSOH� LQYHVWLJDWRU�� &RQWUROOHG� YRFDEXODU\�
VXSSOHPHQWHG� ZLWK� NH\ZRUGV� ZDV� XVHG� WR� VHDUFK� IRU�
VWXGLHV�RQ�WUHDWPHQW�DQG�PDQDJHPHQW�RI�XURWUDXPD� 

7KH� VHDUFK� \LHOGHG� ������ UHIHUHQFHV�� RI� ZKLFK� ������
ZHUH� H[FOXGHG� DIWHU� D� ILUVW� SDVV� DEVWUDFW� DQG� WLWOH�
UHYLHZ�� $� VHFRQG� SDVV� RI� WKH� DEVWUDFWV� DQG� WLWOHV�
H[FOXGHG� DQ� DGGLWLRQDO� ���� VWXGLHV�� � (YHQWXDOO\�� ���
VWXGLHV�SURYLGHG�UHOHYDQW�GDWD�RQ�WKH�VSHFLILF�WUHDWPHQW�
IRU� XURWUDXPD�� %DVHG� RQ� WKHVH� ��� VWXGLHV� SOXV� ���
VWXGLHV� LGHQWLILHG� E\� WKH� DPHQGPHQW� SURFHVV� LQ� ������
VHYHQ�SURSRVHG�UHFRPPHQGDWLRQ�FKDQJHV�ZHUH�IXUWKHU�
LQYHVWLJDWHG�� � )XOO� WH[W� UHYLHZ� ZDV� FRQGXFWHG� RQ� ���
VWXGLHV� WKDW� SRWHQWLDOO\� LQIRUPHG� RQ� WKH� VHYHQ�
VWDWHPHQW� FKDQJHV�� � )ROORZLQJ� UHYLHZ�� WKH� HYLGHQFH�
EDVH� FRQVLVWHG�RI� ��� VWXGLHV��ZKLFK�XQGHUZHQW� TXDOLW\�
DVVHVVPHQW� XVLQJ� YDOLGDWHG� VWXG\-W\SH� VSHFLILF� ULVN� RI�
ELDV� WRROV� �V\VWHPDWLF� UHYLHZV�� $067$5��� FRKRUW�
VWXGLHV�� 52%,16-,���� � 7KH� FHUWDLQW\� RI� WKH� HYLGHQFH�
EDVH�LQIRUPLQJ�HDFK�VWDWHPHQW�DOWHUDWLRQ�ZDV�DVVHVVHG�
XVLQJ�*5$'(��DQG�WKHQ�WUDQVODWHG�LQWR�WKH�$8$��-WLHUHG�
VWUHQJWK�RI�HYLGHQFH�JUDGLQJ�V\VWHP�� 

4XDOLW\�RI�6WXGLHV�DQG�'HWHUPLQDWLRQ�RI�(YLGHQFH�
6WUHQJWK�� 4XDOLW\� RI� LQGLYLGXDO� VWXGLHV�ZDV� UDWHG�

3XUSRVH�DQG�0HWKRGRORJ\ 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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DV� KLJK�� PRGHUDWH�� RU� ORZ� EDVHG� RQ� LQVWUXPHQWV�
WDLORUHG� WR�VSHFLILF� VWXG\�GHVLJQV��5&7V�ZHUH�DVVHVVHG�
XVLQJ� WKH� &RFKUDQH� 5LVN� RI� %LDV� WRRO��� &RQYHQWLRQDO�
GLDJQRVWLF� FRKRUW� VWXGLHV�� GLDJQRVWLF� FDVH-FRQWURO�
VWXGLHV�� RU� GLDJQRVWLF� FDVH� VHULHV� WKDW� SUHVHQWHG� GDWD�
RQ� GLDJQRVWLF� WHVW� FKDUDFWHULVWLFV� ZHUH� DVVHVVHG� XVLQJ�
WKH� 48$'$6-�� WRRO�� WKDW� HYDOXDWHV� WKH� TXDOLW\� RI�
GLDJQRVWLF� DFFXUDF\� VWXGLHV�� &RKRUW� VWXGLHV� ZLWK� D�
FRPSDULVRQ� RI� LQWHUHVW� ZHUH� HYDOXDWHG� ZLWK� WKH� 'UXJ�
(IIHFWLYHQHVV� 5HYLHZ� 3URMHFW� LQVWUXPHQW��� 7KHUH� LV� QR�
ZLGHO\� DJUHHG� XSRQ� TXDOLW\� DVVHVVPHQW� WRRO� IRU� FDVH�
VHULHV� WKDW� GR� QRW� SUHVHQW� GDWD� RQ� GLDJQRVWLF� WHVW�
FKDUDFWHULVWLFV��WKXV�WKH�TXDOLW\�RI�LQGLYLGXDO�FDVH�VHULHV�
ZDV�QRW�IRUPDOO\�DVVHVVHG�ZLWK�DQ�LQVWUXPHQW��,QVWHDG��
WKHVH� VWXGLHV�ZHUH� ODEHOHG�DV� ORZ�TXDOLW\�GXH� WR� WKHLU�
VWXG\�GHVLJQ�� 

7KH�FDWHJRUL]DWLRQ�RI�HYLGHQFH�VWUHQJWK�LV�FRQFHSWXDOO\�
GLVWLQFW�IURP�WKH�TXDOLW\�RI� LQGLYLGXDO�VWXGLHV��(YLGHQFH�
VWUHQJWK�UHIHUV� WR� WKH�ERG\�RI�HYLGHQFH�DYDLODEOH� IRU�D�
SDUWLFXODU�TXHVWLRQ�DQG� LQFOXGHV�FRQVLGHUDWLRQ�RI�VWXG\�
GHVLJQ��LQGLYLGXDO�VWXG\�TXDOLW\��FRQVLVWHQF\�RI�ILQGLQJV�
DFURVV� VWXGLHV�� DGHTXDF\� RI� VDPSOH� VL]HV�� DQG�
JHQHUDOL]DELOLW\�RI�VDPSOHV��VHWWLQJV��DQG�WUHDWPHQWV�IRU�
WKH� SXUSRVHV� RI� WKH� JXLGHOLQH�� 7KH� $8$� FDWHJRUL]HV�
ERG\�RI�HYLGHQFH�VWUHQJWK�DV�*UDGH�$� �ZHOO-FRQGXFWHG�
5&7V� RU� H[FHSWLRQDOO\� VWURQJ� REVHUYDWLRQDO� VWXGLHV���
*UDGH�%��5&7V�ZLWK�VRPH�ZHDNQHVVHV�RI�SURFHGXUH�RU�
JHQHUDOL]DELOLW\� RU� JHQHUDOO\� VWURQJ� REVHUYDWLRQDO�
VWXGLHV��� RU� *UDGH� &� �REVHUYDWLRQDO� VWXGLHV� WKDW� DUH�
LQFRQVLVWHQW�� KDYH� VPDOO� VDPSOH� VL]HV�� RU� KDYH� RWKHU�
SUREOHPV� WKDW� SRWHQWLDOO\� FRQIRXQG� LQWHUSUHWDWLRQ� RI�
GDWD���%HFDXVH�PRVW�RI�WKH�DYDLODEOH�HYLGHQFH�FRQVLVWHG�
RI�ORZ�TXDOLW\�FDVH�VHULHV��WKH�PDMRULW\�RI�HYLGHQFH�ZDV�
FRQVLGHUHG�*UDGH�&� 

$8$� 1RPHQFODWXUH�� /LQNLQJ� 6WDWHPHQW� 7\SH� WR�
(YLGHQFH�6WUHQJWK��7KH�$8$�QRPHQFODWXUH�V\VWHP�
H[SOLFLWO\� OLQNV� VWDWHPHQW� W\SH� WR� ERG\� RI� HYLGHQFH�
VWUHQJWK� DQG� WKH� 3DQHO¶V� MXGJPHQW� UHJDUGLQJ� WKH�
EDODQFH� EHWZHHQ� EHQHILWV� DQG� ULVNV�EXUGHQV���
6WDQGDUGV� DUH�GLUHFWLYH�VWDWHPHQWV�WKDW�DQ�DFWLRQ�
VKRXOG��EHQHILWV�RXWZHLJK�ULVNV�EXUGHQV��RU�VKRXOG�QRW�
�ULVNV�EXUGHQV�RXWZHLJK�EHQHILWV��EH�XQGHUWDNHQ�EDVHG�
RQ�*UDGH�$�RU�*UDGH�%�HYLGHQFH��5HFRPPHQGDWLRQV� DUH�
GLUHFWLYH� VWDWHPHQWV� WKDW� DQ� DFWLRQ� VKRXOG� �EHQHILWV�
RXWZHLJK� ULVNV�EXUGHQV�� RU� VKRXOG� QRW� �ULVNV�EXUGHQV�
RXWZHLJK� EHQHILWV�� EH� XQGHUWDNHQ� EDVHG� RQ� *UDGH� &�
HYLGHQFH�� 2SWLRQV� DUH� QRQ-GLUHFWLYH� VWDWHPHQWV� WKDW�
OHDYH�WKH�GHFLVLRQ�WR�WDNH�DQ�DFWLRQ�XS�WR�WKH�LQGLYLGXDO�
FOLQLFLDQ� DQG� SDWLHQW� EHFDXVH� WKH� EDODQFH� EHWZHHQ�
EHQHILWV� DQG� ULVNV�EXUGHQV� DSSHDUV� UHODWLYHO\� HTXDO� RU�
DSSHDUV� XQFOHDU�� WKH� GHFLVLRQ� LV� EDVHG� RQ� IXOO�
FRQVLGHUDWLRQ� RI� WKH� SDWLHQW¶V� SULRU� FOLQLFDO� KLVWRU\��
FXUUHQW�TXDOLW\�RI� OLIH��SUHIHUHQFHV�DQG�YDOXHV��2SWLRQV�
PD\�EH�VXSSRUWHG�E\�*UDGH�$��%��RU�&�HYLGHQFH�� 

,Q� VRPH� LQVWDQFHV�� WKH� UHYLHZ� UHYHDOHG� LQVXIILFLHQW�
SXEOLFDWLRQV� WR� DGGUHVV� FHUWDLQ� TXHVWLRQV� IURP� DQ�
HYLGHQFH� EDVLV�� WKHUHIRUH�� VRPH� VWDWHPHQWV� DUH�
SURYLGHG� DV� &OLQLFDO� 3ULQFLSOHV� RU� ([SHUW� 2SLQLRQV�ZLWK�
FRQVHQVXV� DFKLHYHG�XVLQJ�D�PRGLILHG�'HOSKL� WHFKQLTXH�
LI�GLIIHUHQFHV�RI�RSLQLRQ�HPHUJHG���$�&OLQLFDO� 3ULQFLSOH�LV�
D�VWDWHPHQW�DERXW�D�FRPSRQHQW�RI�FOLQLFDO�FDUH� WKDW� LV�
ZLGHO\�DJUHHG�XSRQ�E\�XURORJLVWV�RU�RWKHU�FOLQLFLDQV�IRU�
ZKLFK�WKHUH�PD\�RU�PD\�QRW�EH�HYLGHQFH�LQ�WKH�PHGLFDO�
OLWHUDWXUH�� ([SHUW� 2SLQLRQ� UHIHUV� WR� D� VWDWHPHQW��
DFKLHYHG� E\� FRQVHQVXV� RI� WKH� 3DQHO�� WKDW� LV� EDVHG� RQ�
PHPEHUV¶�FOLQLFDO� WUDLQLQJ��H[SHULHQFH��NQRZOHGJH��DQG�
MXGJPHQW�IRU�ZKLFK�WKHUH�LV�QR�HYLGHQFH� 

/LPLWDWLRQV�RI�WKH�/LWHUDWXUH��7KH�3DQHO�SURFHHGHG�
ZLWK�IXOO�DZDUHQHVV�RI� WKH� OLPLWDWLRQV�RI� WKH�XURWUDXPD�
OLWHUDWXUH�� 7KHVH� OLPLWDWLRQV� LQFOXGH� KHWHURJHQHRXV�
SDWLHQW�JURXSV��VPDOO�VDPSOH�VL]HV��ODFN�RI�VWXGLHV�ZLWK�
GLDJQRVWLF� DFFXUDF\� GDWD�� ODFN� RI� 5&7V� RU� FRQWUROOHG�
VWXGLHV�ZLWK�SDWLHQW�RXWFRPH�GDWD��DQG�XVH�RI�D�YDULHW\�
RI� RXWFRPH� PHDVXUHV�� 2YHUDOO�� WKHVH� GLIILFXOWLHV�
SUHFOXGHG� XVH� RI� PHWD-DQDO\WLF� SURFHGXUHV� RU� RWKHU�
TXDQWLWDWLYH� DQDO\VHV�� ,QVWHDG�� QDUUDWLYH� V\QWKHVHV�
ZHUH�XVHG�WR�VXPPDUL]H�WKH�HYLGHQFH�IRU�WKH�TXHVWLRQV�
RI�LQWHUHVW� 

3DQHO� 6HOHFWLRQ� DQG� 3HHU� 5HYLHZ� 3URFHVV�� 7KH�
3DQHO� ZDV� FUHDWHG� E\� WKH� $PHULFDQ� 8URORJLFDO�
$VVRFLDWLRQ� (GXFDWLRQ� DQG� 5HVHDUFK�� ,QF�� �$8$��� 7KH�
3UDFWLFH� *XLGHOLQHV� &RPPLWWHH� �3*&�� RI� WKH� $8$�
VHOHFWHG� WKH� 3DQHO� &KDLU� DQG� 9LFH� &KDLU� ZKR� LQ� WXUQ�
DSSRLQWHG� WKH� DGGLWLRQDO� SDQHO� PHPEHUV�� DOO� RI� ZKRP�
KDYH� VSHFLILF� H[SHUWLVH� ZLWK� UHJDUG� WR� WKH� JXLGHOLQH�
VXEMHFW��2QFH�QRPLQDWHG��SDQHO�PHPEHUV�DUH�DVNHG�WR�
UHFRUG� WKHLU� FRQIOLFW� RI� LQWHUHVW� �&2,�� VWDWHPHQWV��
SURYLGLQJ� VSHFLILF� GHWDLOV� RQ� WKH� $8$� LQWHUDFWLYH� ZHE�
VLWH��7KHVH�GHWDLOV�DUH�ILUVW�UHYLHZHG�E\�WKH�*XLGHOLQHV�
2YHUVLJKW�&RPPLWWHH��*2&���D�PHPEHU�VXE-FRPPLWWHH�
IURP� WKH� 3*&� FRQVLVWLQJ� RI� WKH� 9LFH� &KDLU� RI� WKH� 3*&�
DQG�WZR�RWKHU�PHPEHUV��7KH�*2&�GHWHUPLQHV�ZKHWKHU�
WKH� LQGLYLGXDO� KDV� SRWHQWLDO� FRQIOLFWV� UHODWHG� WR� WKH�
JXLGHOLQH��,I� WKHUH�DUH�QR�FRQIOLFWV�� WKHQ�WKH�QRPLQHH¶V�
&2,�LV�UHYLHZHG�DQG�DSSURYHG�E\�WKH�$8$�-XGLFLDO�DQG�
(WKLFV� �-	(�� FRPPLWWHH�� $�PDMRULW\� RI� SDQHO�PHPEHUV�
PD\� QRW� KDYH� UHODWLRQVKLSV� UHOHYDQW� WR� WKH� JXLGHOLQH�
WRSLF�� 

7KH�$8$�FRQGXFWHG�DQ�H[WHQVLYH�SHHU� UHYLHZ�SURFHVV��
7KH� LQLWLDO�GUDIW�RI� WKLV�*XLGHOLQH�ZDV�GLVWULEXWHG� WR����
SHHU� UHYLHZHUV� RI� YDU\LQJ� EDFNJURXQGV�� ��� UHVSRQGHG�
ZLWK� FRPPHQWV�� 7KH� SDQHO� UHYLHZHG� DQG� GLVFXVVHG� DOO�
VXEPLWWHG�FRPPHQWV�DQG�UHYLVHG�WKH�GUDIW�DV�QHHGHG�� 

2QFH� ILQDOL]HG�� WKH� *XLGHOLQH� ZDV� VXEPLWWHG� IRU�
DSSURYDO�WR�WKH�3*&��,W�ZDV�WKHQ�VXEPLWWHG�WR�WKH�$8$�
%RDUG� RI� 'LUHFWRUV� IRU� ILQDO� DSSURYDO�� )XQGLQJ� RI� WKH�
SDQHO� ZDV� SURYLGHG� E\� WKH� $8$�� 3DQHO� PHPEHUV�
UHFHLYHG�QR�UHPXQHUDWLRQ�IRU�WKHLU�ZRUN� 
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%DFNJURXQG�	�(SLGHPLRORJ\ 

7UDXPD�UHIHUV�WR�LQMXU\�FDXVHG�E\�H[WHUQDO�IRUFH�IURP�D�
YDULHW\� RI� PHFKDQLVPV�� LQFOXGLQJ� WUDIILF-� RU�
WUDQVSRUWDWLRQ-UHODWHG�LQMXULHV��IDOOV��DVVDXOW��H�J���EOXQW�
ZHDSRQ�� VWDEELQJ�� JXQVKRW��� H[SORVLRQV�� HWF�� ,QMXULHV�
DUH� IUHTXHQWO\� UHIHUUHG� WR� DV� EHLQJ� HLWKHU� EOXQW� RU�
SHQHWUDWLQJ� LQMXULHV� DV� WKHVH� GLIIHUHQW� EDVLF�
PHFKDQLVPV� KDYH� LPSOLFDWLRQV� IRU� PDQDJHPHQW� DQG�
RXWFRPHV�� %ODVW� LQMXULHV� PD\� KDYH� IHDWXUHV� RI� ERWK�
SHQHWUDWLQJ�DQG�EOXQW�WUDXPD��DQG�DUH�PRVW�FRPPRQ�LQ�
VHWWLQJV�RI�ZDU�RU�YLROHQW�FRQIOLFW� 

7UDXPDWLF�LQMXULHV�DUH�WKH�OHDGLQJ�FDXVH�RI�GHDWK�LQ�WKH�
8QLWHG� 6WDWHV� IRU� SHRSOH� DJHV� �-��� \HDUV�� DQG� D�
VLJQLILFDQW�FDXVH�RI�PRUELGLW\�DQG�ORVV�RI�SURGXFWLYH�OLIH�
DFURVV� DOO� DJHV���:RUOGZLGH�� WUDXPDWLF� LQMXULHV� DUH� WKH�
VL[WK�OHDGLQJ�FDXVH�RI�GHDWK�DQG�WKH�ILIWK�OHDGLQJ�FDXVH�
RI�PRGHUDWH�DQG�VHYHUH�GLVDELOLW\����<RXQJ�PDOHV�DJHV�
��-��� KDYH� WKH� JUHDWHVW� EXUGHQ� RI� LQMXU\���� ,VRODWHG�
XURORJLF�LQMXULHV�DUH�XQFRPPRQ�LQ�PDMRU�WUDXPD�DV�WKH�
NLGQH\V��XUHWHUV��DQG�EODGGHU�DUH�ZHOO�SURWHFWHG�ZLWKLQ�
WKH�DEGRPHQ�DQG�SHOYLV��DQG�WKH�SHQLV�DQG�WHVWHV�DUH�
SK\VLFDOO\�PRELOH��8URORJLF�LQMXULHV�DUH�PRUH�FRPPRQ�LQ�
WKH� PXOWLSO\-LQMXUHG� SDWLHQW�� DQG� XURORJLF� RUJDQV� DUH�
LQYROYHG�LQ�DSSUR[LPDWHO\�����RI�DEGRPLQDO�WUDXPDV��� 

5HQDO� ,QMXULHV�� 7KH� NLGQH\V� DUH� WKH� PRVW�
FRPPRQO\� LQMXUHG� JHQLWRXULQDU\� RUJDQ�� &LYLOLDQ� UHQDO�
LQMXU\� RFFXUV� LQ� XS� WR� ��� RI� WUDXPD� YLFWLPV������� DQG�
DFFRXQWV� IRU� ���� RI� WUDXPDWLF� DEGRPLQDO� VROLG� RUJDQ�
LQMXULHV���� 7KH� NLGQH\� LV� SDUWLFXODUO\� YXOQHUDEOH� WR�
GHFHOHUDWLRQ� LQMXULHV� �H�J��� IDOOV�� PRWRU� YHKLFOH�
FROOLVLRQV��EHFDXVH�LW�LV�IL[HG�LQ�VSDFH�RQO\�E\�WKH�UHQDO�
SHOYLV� DQG� WKH� YDVFXODU� SHGLFOH�� )ODQN� HFFK\PRVLV� DQG�
EURNHQ� ULEV� DUH� VLJQV� VXJJHVWLYH� RI� UHQDO� LQMXU\��
&RPSXWHG�WRPRJUDSK\��&7��VFDQ�ZLWK�LQWUDYHQRXV��,9��
FRQWUDVW� HQKDQFHPHQW� LQFOXGLQJ� GHOD\HG� LPDJLQJ�
UHPDLQV� WKH� PRVW� FRPPRQ� PHWKRG� RI� HYDOXDWLQJ� IRU�
H[WUDYDVDWLRQ�RI�XULQH�IURP�WKH�FROOHFWLQJ�V\VWHP�� 

2YHU� WKH�SDVW� IHZ�GHFDGHV��PDQDJHPHQW�RI� WUDXPDWLF�
UHQDO� LQMXULHV� KDV� FKDQJHG� IURP� RSHUDWLYH� H[SORUDWLRQ�
WR� QRQ-RSHUDWLYH�PDQDJHPHQW� LQ� WKH� YDVW�PDMRULW\� RI�
FDVHV��0XFK�RI�WKH�LPSHWXV�IRU�WKLV�FKDQJH�FRPHV�IURP�
WKH� UHFRJQLWLRQ� WKDW�� LQ� PDQ\� FDVHV�� XUJHQW� VXUJLFDO�
H[SORUDWLRQ� RI� UHQDO� LQMXULHV� OHDGV� WR� QHSKUHFWRP\� IRU�
WKH�LQMXUHG�NLGQH\����3HUFXWDQHRXV�DQJLRHPEROL]DWLRQ�LV�
LQFUHDVLQJO\� DFFHSWHG� IRU� WUHDWLQJ� RQJRLQJ� EOHHGLQJ�
ZLWKRXW� VXUJLFDO� H[SORUDWLRQ������� :KLOH� QRQ-RSHUDWLYH�
PDQDJHPHQW�RI�WKH�YDVW�PDMRULW\�RI�EOXQW�UHQDO�LQMXULHV�
LV� QRZ� ILUPO\� HVWDEOLVKHG�� QRQ-RSHUDWLYH� PDQDJHPHQW�
RI� SHQHWUDWLQJ� DQG� KLJK-JUDGH� UHQDO� LQMXULHV�FRQWLQXHV�
WR�LQVSLUH�GHEDWH��� 

8UHWHUDO� ,QMXULHV�� 8UHWHUDO� LQMXULHV� DUH� UDUH��
DFFRXQWLQJ� IRU� ��� RI� XURORJLF� LQMXULHV�� 'LVWLQFW� IURP�
RWKHU� XURORJLF� RUJDQV�� XUHWHUDO� LQMXULHV� WHQG� WR� EH�

LDWURJHQLF�� RFFXUULQJ� GXULQJ� J\QHFRORJLF�� XURORJLF�� RU�
FRORUHFWDO� VXUJHU\���� 7KH� PDMRULW\� RI� XUHWHUDO� LQMXULHV�
RULJLQDWLQJ�RXWVLGH�RI�WKH�RSHUDWLQJ�URRP�DUH�D�UHVXOW�RI�
SHQHWUDWLQJ� WUDXPD�� ,QMXULHV� PD\� QRW� EH� UHFRJQL]HG�
HDUO\� XQOHVV� WKH\� DUH� VSHFLILFDOO\� LQYHVWLJDWHG��
7UHDWPHQW�PD\�LQFOXGH�SODFHPHQW�RI�D�XUHWHUDO�VWHQW�RU�
VXUJLFDO�UHSDLU��GHSHQGLQJ�RQ�WKH�VHYHULW\�DQG� ORFDWLRQ�
RI�LQMXU\�� 

%ODGGHU� ,QMXULHV�� %ODGGHU� LQMXULHV� RFFXU� LQ�
DSSUR[LPDWHO\� ����� RI� EOXQW� DEGRPLQDO� WUDXPD�
YLFWLPV����%HFDXVH� WKH�EODGGHU� LV�ZHOO�SURWHFWHG�ZLWKLQ�
WKH�SHOYLV�� WKH�YDVW�PDMRULW\�RI� LQMXULHV�DUH� DVVRFLDWHG�
ZLWK�SHOYLF�IUDFWXUHV��7KH�EODGGHU�UXSWXUH�FDQ�RFFXU�LQWR�
WKH� SHULWRQHDO� FDYLW\� �LQWUDSHULWRQHDO� EODGGHU� UXSWXUH��
RU� RXWVLGH� WKH� SHULWRQHDO� FDYLW\� �H[WUDSHULWRQHDO�
UXSWXUH��� %ODGGHU� LQMXULHV� DUH� H[WUDSHULWRQHDO� LQ�
DSSUR[LPDWHO\� ����� LQWUDSHULWRQHDO� LQ� DSSUR[LPDWHO\�
����� DQG� WKH� UHPDLQLQJ� LQMXULHV� DUH� ERWK�
LQWUDSHULWRQHDO� DQG� H[WUDSHULWRQHDO� UXSWXUHV���� *URVV�
KHPDWXULD� LV� WKH� PRVW� FRPPRQ� VLJQ�� SUHVHQW� LQ� ��-
����� RI� LQMXULHV���� 5HWURJUDGH� F\VWRJUDSK\� �&7� RU�
FRQYHQWLRQDO�� LV� FULWLFDO� DV� LW� FDQ� GHWHUPLQH� WKH�
SUHVHQFH�RI�DQ� LQMXU\�DQG�ZKHWKHU� LW� LV� LQWUDSHULWRQHDO�
RU�H[WUDSHULWRQHDO��6LQFH� WKH�����V�� FOLQLFLDQV�PDQDJH�
PRVW� H[WUDSHULWRQHDO� EODGGHU� UXSWXUHV� QRQ-RSHUDWLYHO\�
ZLWK� FDWKHWHU� GUDLQDJH�� ZKLOH� LQWUDSHULWRQHDO� UXSWXUHV�
DUH�VXUJLFDOO\�UHSDLUHG��� 

8UHWKUDO� ,QMXULHV��,QMXULHV�WR�WKH�PDOH�XUHWKUD�DUH�
GLYLGHG� LQWR� LQMXULHV� WR� WKH� SRVWHULRU� XUHWKUD� �DW� RU�
DERYH� WKH� PHPEUDQRXV� XUHWKUD�� RU� DQWHULRU� XUHWKUD�
�SHQLOH� RU� EXOEDU� XUHWKUD��� 3RVWHULRU� XUHWKUDO� LQMXULHV�
DUH� DOPRVW� H[FOXVLYHO\� DVVRFLDWHG�ZLWK� SHOYLF� IUDFWXUHV�
DQG� RFFXU� EHWZHHQ� ���� DQG� ���� RI� SHOYLF� IUDFWXUHV��
FRQFRPLWDQW� EODGGHU� LQMXULHV� DUH� SUHVHQW� LQ� ���� RI�
VXFK� XUHWKUDO� LQMXULHV������� 8UHWKUDO� LQMXULHV� PD\� EH�
SDUWLDO� RU� FRPSOHWH� GLVUXSWLRQ� RI� WKH� XUHWKUD�� $QWHULRU�
XUHWKUDO� LQMXUHV� PD\� EH� EOXQW� �H�J��� VWUDGGOH� LQMXULHV��
ZKHUH�WKH�XUHWKUD�LV�FUXVKHG�EHWZHHQ�WKH�SXELF�ERQHV�
DQG�D�IL[HG�REMHFW��RU�SHQHWUDWLQJ��DQG�WKH�XUHWKUD�PD\�
EH� ODFHUDWHG�� FUXVKHG�� RU� GLVUXSWHG�� %ORRG� DW� WKH�
XUHWKUDO�PHDWXV� LV�WKH�PRVW�FRPPRQ�ILQGLQJ��DOWKRXJK�
KLJKO\� YDULDEOH�� SUHVHQW� LQ� ��-������� 2WKHU� FOLQLFDO�
ILQGLQJV� LQFOXGH� LQDELOLW\� WR� XULQDWH�� SHULQHDO�JHQLWDO�
HFFK\PRVLV�� DQG�RU� D� KLJK-ULGLQJ� SURVWDWH� RQ� SK\VLFDO�
H[DP��'LDJQRVLV� LV�PDGH�E\�UHWURJUDGH�XUHWKURJUDSK\��
,PPHGLDWH� VXUJLFDO� FORVXUH� RI� XUHWKUDO� LQMXULHV� LV�
UHFRPPHQGHG� SULPDULO\� LQ� SHQHWUDWLQJ� LQMXULHV� RI� WKH�
DQWHULRU� XUHWKUD�� 6WUDGGOH� LQMXULHV� RI� WKH� DQWHULRU�
XUHWKUD� DUH� LQLWLDOO\� WUHDWHG� ZLWK� VXSUDSXELF� �63�� RU�
XUHWKUDO� XULQDU\� GUDLQDJH� DQG� DUH� DW� KLJK� ULVN� IRU�
GHOD\HG� VWULFWXUH� IRUPDWLRQ�� $WWHPSWV� DW� LPPHGLDWH�
VXWXUHG� UHSDLU� RI� SRVWHULRU� XUHWKUDO� LQMXU\� DUH�
DVVRFLDWHG� ZLWK� XQDFFHSWDEO\� KLJK� UDWHV� RI� HUHFWLOH�
G\VIXQFWLRQ� DQG� XULQDU\� LQFRQWLQHQFH���� 5HJDUGOHVV� RI�
WKH� W\SH� RI� LQMXU\�� VHFXULQJ� FDWKHWHU� GUDLQDJH� RI� WKH�
EODGGHU�LV�WKH�LPPHGLDWH�JRDO�RI�WUHDWPHQW��,Q�IHPDOHV��

%DFNJURXQG�	�(SLGHPLRORJ\ 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 



�� 

 American Urological Association 

XUHWKUDO�LQMXULHV�RFFXU�DOPRVW�H[FOXVLYHO\�DV�D�UHVXOW�RI�
SHOYLF� IUDFWXUH� DQG� VKRXOG� EH� VXVSHFWHG� LQ� SDWLHQWV�
KDYLQJ� ODELDO� HGHPD� DQG�RU� EORRG� LQ� WKH� YDJLQDO� YDXOW�
GXULQJ�SHOYLF�H[DP� 

,PPHGLDWH� PDQDJHPHQW� RI� SRVWHULRU� XUHWKUDO� LQMXULHV�
UHPDLQV� FRQWURYHUVLDO�� 7UDGLWLRQDO� PDQDJHPHQW� RI�
SHOYLF� IUDFWXUH�XUHWKUDO� LQMXU\��3)8,�� LV�SODFHPHQW�RI�D�
VXSUDSXELF� WXEH� �637�� DQG� GHOD\HG� XUHWKURSODVW\� WR�
UHFRQQHFW� WKH� UXSWXUHG� XUHWKUD�� $V� HQGRVFRSLF�
HTXLSPHQW�DQG�WHFKQLTXHV�KDYH�LPSURYHG�RYHU�WKH�SDVW�
WZR� GHFDGHV�� SULPDU\� UHDOLJQPHQW� �35�� RI� SRVWHULRU�
XUHWKUDO� UXSWXUHV� KDV� EHFRPH�PRUH� FRPPRQ�� 3ULPDU\�
UHDOLJQPHQW� UHIHUV� WR� DGYDQFLQJ� D� XULQDU\� FDWKHWHU�
DFURVV�WKH�UXSWXUHG�XUHWKUD��7KH�JRDO�RI�35�LV�WR�DOORZ�D�
SDUWLDO�XUHWKUDO� LQMXU\� WR�KHDO�ZKLOH�GLYHUWLQJ� WKH�XULQH�
YLD�WKH�FDWKHWHU��RU�WR�DOLJQ�ERWK�HQGV�RI�WKH�GLVUXSWHG�
XUHWKUD�VR�WKDW�WKH\�KHDO� LQ�WKH�FRUUHFW�SRVLWLRQ�DV�WKH�
SHOYLF�KHPDWRPD�LV�UHDEVRUEHG��5HYLHZ�RI�WKH�OLWHUDWXUH�
RI� WKH� LQFLGHQFH� RI� XUHWKUDO� VWHQRVLV� DIWHU� SULPDU\�
UHDOLJQPHQW� LV�YDULDEOH�� UDQJLQJ� IURP���� WR��������-����

&RQFHUQ� VXUURXQGLQJ� SULPDU\� UHDOLJQPHQW� FHQWHUV� RQ�
SUREOHPV� ZLWK� WKH� GHILQLWLRQ� RI� VXFFHVV� DQG� ZKHWKHU�
SDWLHQWV� LQ� WKHVH� VWXGLHV�KDYH� KDG� DSSURSULDWH� IROORZ-
XS� HYDOXDWLRQ�� DV� PRVW� HYHQWXDOO\� UHTXLUH� UHSHDWHG�
LQVWUXPHQWDWLRQ� DQG�RU� IRUPDO� XUHWKURSODVW\� WR�
PDLQWDLQ�SDWHQF\��� 

*HQLWDO� ,QMXULHV�� *HQLWDO� LQMXULHV� DUH� D�
KHWHURJHQHRXV� JURXS� RI� LQMXULHV�� LQFOXGLQJ� EOXQW�
LQMXULHV�� SHQHWUDWLQJ�� DPSXWDWLRQ�� ELWH�� EXUQ�� RU�
DYXOVLRQ� LQMXULHV� WR� WKH� SHQLV�� VFURWXP�� RU� WHVWLFOHV� LQ�
PDOHV� DQG� WKH� YXOYD� LQ� IHPDOHV�� 7KHUH� LV� OLWWOH�
HSLGHPLRORJLF� GDWD� IRU� JHQLWDO� LQMXULHV�� DOWKRXJK� RQH-
KDOI� WR� WZR-WKLUGV� RI� SHQHWUDWLQJ� JHQLWRXULQDU\� LQMXULHV�
LQYROYH� WKH� H[WHUQDO� JHQLWDOLD���� 7KH� PRVW� FRPPRQO\�
HQFRXQWHUHG� LQMXULHV� DUH� SHQLOH� IUDFWXUH�� WHVWLFXODU�
UXSWXUH��DQG�SHQHWUDWLQJ�SHQLOH�LQMXULHV�� 

3HQLOH� IUDFWXUH� UHIHUV� WR� D� UXSWXUH� RI� WKH� WXQLFD�
DOEXJLQHD�RI�WKH�SHQLV�DV�D�UHVXOW�RI�IRUFHIXO�EHQGLQJ�RI�
WKH� HUHFW� SHQLV�� PRVW� FRPPRQO\� GXULQJ� VH[XDO�
LQWHUFRXUVH� LQ� WKH�8QLWHG�6WDWHV�� ,W�PD\�EH�DVVRFLDWHG�
ZLWK� XUHWKUDO� LQMXU\� LQ� ��-���� RI� FDVHV����'LDJQRVLV� LV�
XVXDOO\�FRQILUPHG�E\�FOLQLFDO�KLVWRU\�RI�IRUFHIXO�EHQGLQJ�
RI� WKH� HUHFW� SHQLV�� DQ� DXGLEOH� ³SRS´� RU� ³VQDS�´� UDSLG�
GHWXPHVFHQFH�� DQG� SHQLOH� HFFK\PRVLV�� ,Q� HTXLYRFDO�
FDVHV��XOWUDVRXQG�RU�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,��
PD\� FODULI\� WKH� GLDJQRVLV�� 6XUJLFDO� H[SORUDWLRQ� DQG�
UHSDLU� LV� DVVRFLDWHG� ZLWK� ORZHU� ULVN� RI� HUHFWLOH�
G\VIXQFWLRQ�DQG�SHQLOH�FXUYDWXUH��� 

%OXQW�VFURWDO�WUDXPD�PD\� OHDG�WR�UXSWXUH�RI�WKH�WXQLFD�
DOEXJLQHD�RI�WKH�WHVWLFOH�LQ�����RI�FDVHV�SUHVHQWLQJ�IRU�
HYDOXDWLRQ����8OWUDVRXQG�PD\�FRQILUP�RU�LPSO\�WHVWLFXODU�
UXSWXUH��ZKLFK�VKRXOG�SURPSW�H[SORUDWLRQ�DQG�DWWHPSW�
DW� UHSDLU�� (DUO\� H[SORUDWLRQ� LV� DVVRFLDWHG� ZLWK� KLJKHU�
WHVWLFXODU� VDOYDJH� UDWHV���� 3HQHWUDWLQJ� LQMXULHV� WR� WKH�

VFURWXP� VKRXOG� XQGHUJR� VXUJLFDO� H[SORUDWLRQ� DV� RYHU�
����ZLOO�KDYH�WHVWLFXODU�UXSWXUH��� 

3HQHWUDWLQJ� SHQLOH� LQMXULHV� PD\� EH� DVVRFLDWHG� ZLWK�
FRQFRPLWDQW�XUHWKUDO� LQMXULHV� LQ���-����RI�FDVHV����$OO�
EXW�WKH�PRVW�VXSHUILFLDO�LQMXULHV�VKRXOG�EH�HYDOXDWHG�IRU�
XUHWKUDO� LQMXU\�� H[SORUHG�� DQG� UHSDLUHG�� 3HQLOH�
DPSXWDWLRQ� LV�D�UDUH� LQMXU\�WKDW� LV�XVXDOO\�VHOI-LQIOLFWHG�
DQG� DVVRFLDWHG� ZLWK� H[WUHPH� PHQWDO� LOOQHVV����
5HSODQWDWLRQ�FDQ�EH�VXFFHVVIXO�ZLWK�SURPSW�WUHDWPHQW��
HVSHFLDOO\�ZLWK�PLFURYDVFXODU�UHSDLU� 

*8,'(/,1(�67$7(0(176 

5HQDO�7UDXPD� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV�VKRXOG�SHUIRUP�GLDJQRVWLF�LPDJLQJ�ZLWK�
LQWUDYHQRXV� �,9�� FRQWUDVW� HQKDQFHG� FRPSXWHG�
WRPRJUDSK\� �&7�� LQ� VWDEOH�EOXQW� WUDXPD�SDWLHQWV�
ZLWK� JURVV� KHPDWXULD� RU� PLFURVFRSLF� KHPDWXULD�
DQG� V\VWROLF� EORRG� SUHVVXUH� �� ��PP+*��
�6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

7KHVH�FULWHULD�VKRXOG�DOORZ�HDUO\�DQG�DFFXUDWH�GHWHFWLRQ�
DQG�VWDJLQJ�RI�VLJQLILFDQW�UHQDO� LQMXULHV��$GYDQWDJHV�RI�
&7� RXWZHLJK� WKH� ULVNV�� ZKLFK� LQFOXGH� FRQWUDVW� UHODWHG�
FRPSOLFDWLRQV�� UDGLDWLRQ� H[SRVXUH�� DQG� WKH� GDQJHUV� RI�
WUDQVSRUWLQJ� D� SDWLHQW� DZD\� IURP� WKH� UHVXVFLWDWLRQ�
HQYLURQPHQW� LQWR� WKH�&7�VFDQQHU����*HQHUDOO\��FKLOGUHQ�
FDQ� EH� LPDJHG� XVLQJ� WKH� VDPH� FULWHULD� DV� DGXOWV���
&KLOGUHQ��KRZHYHU��RIWHQ�GR�QRW�H[KLELW�K\SRWHQVLRQ�DV�
DGXOWV�GR� 

7KH�$$67�RUJDQ�LQMXU\�VFDOH�IRU�UHQDO�WUDXPD�LV�ZLGHO\�
XVHG� WR� FODVVLI\� DQG� VWDQGDUGL]H� UHQDO� LQMXULHV���� � 7KLV�
LQMXU\�JUDGLQJ�VFDOH�KDV�EHHQ�YDOLGDWHG�DV�SUHGLFWLYH�RI�
PRUELGLW\� DQG� QHHG� IRU� LQWHUYHQWLRQ� WR� WUHDW� KLJKHU�
JUDGH� LQMXULHV���-��� � 7KH� V\VWHP� KDV� DPELJXLW\� ZKHQ�
VWDJLQJ� KLJK-JUDGH� LQMXULHV���� KRZHYHU�� DQG� VHYHUDO�
DXWKRUV� KDYH� SURSRVHG� PRGLILFDWLRQ� RI� WKLV� JUDGLQJ�
VFDOH�WR�EHWWHU�JXLGH�WKHUDS\���RU�WR�DGGUHVV�DPELJXLW\�
LQ�VWDJLQJ�LQMXULHV�����7KHUH�KDV�EHHQ�QR�IRUPDO�UHYLVLRQ�
RI�WKH�$$67�LQMXU\�VFDOH� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV�VKRXOG�SHUIRUP�GLDJQRVWLF�LPDJLQJ�ZLWK�
,9�FRQWUDVW�HQKDQFHG�&7�LQ�VWDEOH�WUDXPD�SDWLHQWV�
ZLWK� PHFKDQLVP� RI� LQMXU\� RU� SK\VLFDO� H[DP�
ILQGLQJV� FRQFHUQLQJ� IRU� UHQDO� LQMXU\� �H�J��� UDSLG�
GHFHOHUDWLRQ�� VLJQLILFDQW� EORZ� WR� IODQN�� ULE�
IUDFWXUH��VLJQLILFDQW�IODQN�HFFK\PRVLV��SHQHWUDWLQJ�
LQMXU\� RI� DEGRPHQ�� IODQN�� RU� ORZHU� FKHVW���
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

8S� WR� ���� RI�PXOWLV\VWHP� WUDXPD� SDWLHQWV�PD\� KDYH�
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UHQDO� LQMXU\� GHVSLWH� DEVHQFH� RI� KHPDWXULD� RU�
KHPRG\QDPLF� LQVWDELOLW\���� $� ODFN� RI� WKHVH� ILQGLQJV�
VKRXOG� QRW� SUHFOXGH� LPDJLQJ� LI� FOLQLFLDQV� VXVSHFW� UHQDO�
LQMXU\�EDVHG�RQ�SK\VLFDO�ILQGLQJV��DVVRFLDWHG�DEGRPLQDO�
LQMXULHV��RU�PHFKDQLVP�RI�LQMXU\��� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV� VKRXOG� SHUIRUP� ,9� FRQWUDVW� HQKDQFHG�
DEGRPLQDO�SHOYLF�&7�ZLWK�LPPHGLDWH�DQG�GHOD\HG�
LPDJHV� ZKHQ� WKHUH� LV� VXVSLFLRQ� RI� UHQDO� LQMXU\��
�&OLQLFDO�3ULQFLSOH� 

&7� VFDQ�RI� WKH�DEGRPHQ�DQG�SHOYLV�� XVLQJ� ,9� FRQWUDVW�
ZLWK� LPPHGLDWH� DQG� GHOD\HG� SKDVHV� LV� SUHIHUUHG� LQ�
RUGHU�WR�HOXFLGDWH�ERWK�WKH�ORFDWLRQ�RI�UHQDO�ODFHUDWLRQV�
DQG� WKH� SUHVHQFH� RI� FRQWUDVW� H[WUDYDVDWLRQ� IURP�
FROOHFWLQJ� V\VWHP� LQMXULHV�� 6WDQGDUG� LQWUDYHQRXV�
S\HORJUDP��,93��PD\�EH�XVHG�LQ�UDUH�FDVHV�ZKHUH�&7�LV�
QRW�DYDLODEOH��EXW�LV�LQIHULRU��8OWUDVRXQG�PD\�EH�XVHG�LQ�
FKLOGUHQ��DOWKRXJK�&7�LV�SUHIHUUHG����$OWKRXJK�LW�LV�QRW�D�
VHQVLWLYH�WHVW�IRU�XURORJLF�LQMXU\����DQ�LQWUDRSHUDWLYH�RQH
-VKRW� ,93� ���P/�NJ� ,9� EROXV� RI� FRQWUDVW�ZLWK� D� VLQJOH�
LPDJH� REWDLQHG� ��-���PLQXWHV� ODWHU��PD\� EH� XVHG� WR�
FRQILUP� WKDW� D� FRQWUDODWHUDO� IXQFWLRQLQJ� NLGQH\� LV�
SUHVHQW�LQ�UDUH�FDVHV�ZKHUH�WKH�SDWLHQW�LV�WDNHQ�WR�WKH�
RSHUDWLQJ�URRP�ZLWKRXW�SUHOLPLQDU\�&7�VFDQ�LI�VXUJHRQV�
DUH�FRQVLGHULQJ�UHQDO�H[SORUDWLRQ�RU�QHSKUHFWRP\��� 

*XLGHOLQH�6WDWHPHQW��� 

,Q� KHPRG\QDPLFDOO\� VWDEOH� SDWLHQWV� ZLWK� UHQDO�
LQMXU\�� FOLQLFLDQV� VKRXOG� XVH� QRQ-LQYDVLYH�
PDQDJHPHQW� VWUDWHJLHV�� �6WDQGDUG�� (YLGHQFH�
6WUHQJWK��*UDGH�%� 

6WDEOH�SDWLHQWV� DUH�GHILQHG�DV� WKRVH�ZKR�GR�QRW�KDYH�
YLWDO�VLJQV�FRQVLVWHQW�ZLWK�VKRFN�DQG�VKRZ�VWDEOH�VHULDO�
KHPDWRFULW�YDOXHV�RYHU�WLPH��1RQLQYDVLYH�PDQDJHPHQW�
RI� UHQDO� LQMXU\�� ZKLFK� PD\� FRQVLVW� RI� FORVH�
KHPRG\QDPLF�PRQLWRULQJ��EHG�UHVW��,&8�DGPLVVLRQ�DQG�
EORRG� WUDQVIXVLRQ�� DYRLGV� XQQHFHVVDU\� VXUJHU\��
GHFUHDVHV� XQQHFHVVDU\� QHSKUHFWRP\�� DQG� SUHVHUYHV�
UHQDO� IXQFWLRQ���� 3DWLHQWV� LQLWLDOO\� PDQDJHG�
QRQLQYDVLYHO\�PD\�VWLOO� UHTXLUH�VXUJLFDO��HQGRVFRSLF��RU�
DQJLRJUDSKLF� WUHDWPHQWV� DW� D� ODWHU� WLPH�� HVSHFLDOO\�
WKRVH� ZLWK� KLJKHU� JUDGH� LQMXULHV�� $OWKRXJK� GHYLWDOL]HG�
SDUHQFK\PD� KDV� EHHQ� VXJJHVWHG� DV� D� ULVN� IDFWRU� IRU�
GHYHORSPHQW� RI� VHSWLF� FRPSOLFDWLRQV�� HYLGHQFH�
VXSSRUWLQJ� LQWHUYHQWLRQ� IRU� WKLV� UDGLRJUDSKLF� ILQGLQJ� LV�
LQFRQFOXVLYH�� 

*XLGHOLQH�6WDWHPHQW��D� 

,Q�KHPRG\QDPLFDOO\�XQVWDEOH�SDWLHQWV�ZLWK�QR�RU�
WUDQVLHQW� UHVSRQVH� WR� UHVXVFLWDWLRQ�� WKH� VXUJLFDO�
WHDP� PXVW� SHUIRUP� LPPHGLDWH� LQWHUYHQWLRQ�
�VXUJHU\� RU� DQJLRHPEROL]DWLRQ� LQ� VHOHFWHG�

VLWXDWLRQV��� �6WDQGDUG�� (YLGHQFH� 6WUHQJWK�� *UDGH�
%� 

+HPRG\QDPLF� LQVWDELOLW\�GHVSLWH� UHVXVFLWDWLRQ�VXJJHVWV�
XQFRQWUROOHG� DQG� RQJRLQJ� EOHHGLQJ�� ,PPHGLDWH�
LQWHUYHQWLRQ��HLWKHU�RSHQ�VXUJHU\�RU�DQJLRHPEROL]DWLRQ��
LV�ZDUUDQWHG�IRU�XQVWDEOH�SDWLHQWV�WR�OLPLW�WKH�QHHG�IRU�
IXWXUH� WUDQVIXVLRQ� DQG� SUHYHQW� OLIH-WKUHDWHQLQJ�
FRPSOLFDWLRQV�� 7KH� JRDO� RI� RSHUDWLYH� H[SORUDWLRQ� RI� DQ�
LQMXUHG� NLGQH\� LV� WR� FRQWURO� EOHHGLQJ� ILUVW�� UHSDLU� WKH�
NLGQH\� �ZKHQ� SRVVLEOH��� DQG� HVWDEOLVK� SHULUHQDO�
GUDLQDJH��6XUJHRQV�PD\�SHUIRUP�RQH-VKRW�,93�SULRU�WR�
UHQDO� H[SORUDWLRQ� WR� GRFXPHQW� IXQFWLRQ� RI� WKH�
FRQWUDODWHUDO�� XQLQMXUHG� NLGQH\� XVLQJ� �� P/�NJ� ,9�
FRQWUDVW�DQG�D�VLQJOH�GHOD\HG�LPDJH�DW���-���PLQXWHV��
7KH� EHQHILW� RI� SULRU� YDVFXODU� FRQWURO� LQ� WKH� PRGHUQ�
VHULHV� H[DPLQHG� LQ� WKLV� *XLGHOLQH� DUH� LQFRQFOXVLYH�������
DOWKRXJK� ROGHU� VWXGLHV� VXJJHVW� WKDW� LW� LV� EHQHILFLDO��
1HSKUHFWRP\� LV� D� IUHTXHQW� UHVXOW� ZKHQ�
KHPRG\QDPLFDOO\� XQVWDEOH� SDWLHQWV� XQGHUJR� VXUJLFDO�
H[SORUDWLRQ������ 

6HOHFWHG� SDWLHQWV� ZLWK� EOHHGLQJ� IURP� VHJPHQWDO� UHQDO�
YHVVHOV� PD\� EHQHILW� IURP� DQJLRHPEROL]DWLRQ� DV� DQ�
HIIHFWLYH� \HW� PLQLPDOO\� LQYDVLYH� WUHDWPHQW� WR� FRQWURO�
EOHHGLQJ���� $QJLRHPEROL]DWLRQ� PD\� EH� DSSURSULDWH� LQ�
FHQWHUV� ZKHUH� H[SHULHQFHG� LQWHUYHQWLRQDO� UDGLRORJLVWV�
DUH� LPPHGLDWHO\� DYDLODEOH�� 'LUHFW� FRPPXQLFDWLRQ�
EHWZHHQ� WKH� FOLQLFLDQ� DQG� DQJLRJUDSKHU� LV� FULWLFDO��
3DWLHQWV� ZKR� DUH� KHPRG\QDPLFDOO\� XQVWDEOH� GHVSLWH�
DFWLYH� UHVXVFLWDWLRQ� VKRXOG� EH� WDNHQ� WR� WKH� RSHUDWLQJ�
URRP� UDWKHU� WKDQ� DQJLRJUDSK\�� ZKLFK� LV� XVXDOO\� WLPH-
LQWHQVLYH�DQG� UHPRWH� IURP� WKH� LQWHQVLYH�FDUH�XQLW�DQG�
WKH�RSHUDWLQJ�URRP��6HOHFWLYH�DQJLRHPEROL]DWLRQ�VKRXOG�
EH� XVHG� ZKHQ� SRVVLEOH� WR� SUHVHUYH� UHQDO� IXQFWLRQ��
0XOWLSOH� VWXGLHV� KDYH� VXJJHVWHG� WKDW� DGGLWLRQDO� &7�
ILQGLQJV��VXFK�DV�,9�FRQWUDVW�H[WUDYDVDWLRQ�DQG�RU�ODUJH�
SHULUHQDO� KHPDWRPD�� PD\� KHOS� SUHGLFW� ZKLFK� SDWLHQWV�
ZLOO� HYHQWXDOO\� QHHG� LQWHUYHQWLRQ� IRU� EOHHGLQJ�
FRPSOLFDWLRQV������-���5HQDO� ODFHUDWLRQ� FRPSOH[LW\� LV� DOVR�
DQ� LPSRUWDQW� UDGLRJUDSKLF� SUHGLFWRU� IRU� UHQDO� LQMXU\�
FOLQLFDO� RXWFRPH� DV� FRQILUPHG� E\� DGGLWLRQDO�
UHWURVSHFWLYH�VWXGLHV������-��� 

*XLGHOLQH�6WDWHPHQW��E� 

�E�� )RU� KHPRG\QDPLFDOO\� XQVWDEOH� SDWLHQWV� ZLWK�
UDGLRJUDSKLF�ILQGLQJV�RI�ODUJH�SHULUHQDO�KHPDWRPD�
�!��� FP��DQG�RU� YDVFXODU� FRQWUDVW� H[WUDYDVDWLRQ�
LQ�WKH�VHWWLQJ�RI�GHHS�RU�FRPSOH[�UHQDO�ODFHUDWLRQ�
�$$67� *UDGH� �-���� VXUJHRQV� VKRXOG� SHUIRUP�
LPPHGLDWH� LQWHUYHQWLRQ� �DQJLRHPEROL]DWLRQ� RU�
VXUJHU\��� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&� 

3HULQHSKULF� KHPDWRPD� VL]H� SURYLGHV� D� URXJK�
UDGLRJUDSKLF� HVWLPDWH� RI� WKH� PDJQLWXGH� RI� UHQDO�
EOHHGLQJ�� DQG� LQFUHDVLQJ� KHPDWRPD� VL]H� KDV� EHHQ�

5HQDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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LQFUHPHQWDOO\�DVVRFLDWHG�ZLWK�KLJKHU�LQWHUYHQWLRQ�UDWHV���
)RU� D� �� FP� KHPDWRPD�� WKH� UDWH� RI� LQWHUYHQWLRQ� LV�
HOHYDWHG�URXJKO\����WLPHV��IURP�����WR���������DQG�IRU�
D���FP�SHULQHSKULF�KHPDWRPD��WKH�UDWH�RI� LQWHUYHQWLRQ�
ULVHV� URXJKO\� ��� WLPHV� �WR� �������� � ,QWUDYDVFXODU�
FRQWUDVW�H[WUDYDVDWLRQ�LV�DQRWKHU�FRPPRQ�UDGLRJUDSKLF�
LQGLFDWRU�RI�DFWLYH�EOHHGLQJ�DW�YDULRXV�LQWUD--DEGRPLQDO�
VLWHV������� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV� PD\� LQLWLDOO\� REVHUYH� SDWLHQWV� ZLWK�
UHQDO� SDUHQFK\PDO� LQMXU\� DQG� XULQDU\�
H[WUDYDVDWLRQ���&OLQLFDO�3ULQFLSOH� 

3DUHQFK\PDO� FROOHFWLQJ� V\VWHP� LQMXULHV� RIWHQ� UHVROYH�
VSRQWDQHRXVO\�� $� SHULRG� RI� REVHUYDWLRQ� ZLWKRXW�
LQWHUYHQWLRQ�LV�DGYRFDWHG�LQ�VWDEOH�SDWLHQWV�ZKHUH�UHQDO�
SHOYLV� RU� SUR[LPDO� XUHWHUDO� LQMXU\� LV� QRW� VXVSHFWHG��
SUHYHQWLQJ� WKH� ULVN� RI� LQMXU\� GXULQJ� VWHQW� SODFHPHQW��
ULVN�RI�DQHVWKHVLD��RU�ULVN�RI�UHWDLQHG�VWHQW�WKURXJK�ODFN�
RI� IROORZ-XS�� :KHQ� UHQDO� SHOYLV� RU� SUR[LPDO� XUHWHUDO�
DYXOVLRQ� LV� VXVSHFWHG� �H�J���D� ODUJH�PHGLDO�XULQRPD�RU�
FRQWUDVW�H[WUDYDVDWLRQ�RQ�GHOD\HG�LPDJHV�ZLWKRXW�GLVWDO�
XUHWHUDO� FRQWUDVW�� SURPSW� LQWHUYHQWLRQ�� HLWKHU�
HQGRVFRSLF�RU�RSHQ�GHSHQGLQJ�RQ�WKH�FOLQLFDO�VFHQDULR��
LV� ZDUUDQWHG�� 5DUH� FDVHV� RI� DFXWH� UHQRYDVFXODU�
K\SHUWHQVLRQ�KDYH�EHHQ�GHVFULEHG��DQG�FDQ�EH�WUHDWHG�
ZLWK� DQWLK\SHUWHQVLYHV�� REVHUYDWLRQ�� RU� XQFRPPRQO\��
QHSKUHFWRP\� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV� VKRXOG� SHUIRUP� IROORZ-XS� &7� LPDJLQJ�
IRU� UHQDO� WUDXPD�SDWLHQWV� KDYLQJ� HLWKHU� �D�� GHHS�
ODFHUDWLRQV� �$$67� *UDGH� ,9-9�� RU� �E�� FOLQLFDO�
VLJQV� RI� FRPSOLFDWLRQV� �H�J��� IHYHU�� ZRUVHQLQJ�
IODQN� SDLQ�� RQJRLQJ� EORRG� ORVV�� DEGRPLQDO�
GLVWHQWLRQ��� �5HFRPPHQGDWLRQ�� (YLGHQFH�
6WUHQJWK��*UDGH�&� 

)ROORZ-XS� &7� LPDJLQJ� �DIWHU� ��� KRXUV�� LV� SUXGHQW� LQ�
SDWLHQWV� ZLWK� GHHS� UHQDO� LQMXULHV� �$$67� *UDGH� ,9-9��
EHFDXVH� WKHVH� DUH� SURQH� WR� GHYHORSLQJ� WURXEOHVRPH�
FRPSOLFDWLRQV� VXFK� DV� XULQRPD� RU� KHPRUUKDJH�� $$67�
*UDGH�,-,,,�LQMXULHV�KDYH�D�ORZ�ULVN�RI�FRPSOLFDWLRQV�DQG�
UDUHO\� UHTXLUH� LQWHUYHQWLRQ������� 5RXWLQH� IROORZ-XS� &7�
LPDJLQJ�LV�QRW�DGYLVHG�IRU�XQFRPSOLFDWHG�$$67�*UDGH�,-
,,,� LQMXULHV� EHFDXVH� LW� LV� QRW� OLNHO\� WR� FKDQJH� FOLQLFDO�
PDQDJHPHQW�LQ�WKHVH�FDVHV���-���5RXWLQH�'06$�RU�RWKHU�
IXQFWLRQDO�QXFOHDU� VFDQV�DUH�DOVR�QRW�DGYLVHG��%HQHILWV�
RI�IRUJRLQJ�URXWLQH�IROORZ-XS�LPDJLQJ�LQ�ORZ-JUDGH�UHQDO�
LQMXULHV� LQFOXGH� VLPSOLFLW\� LQ� IROORZ-XS�� GHFUHDVHG�
UDGLDWLRQ� H[SRVXUH� DQG� ,9� FRQWUDVW� FRPSOLFDWLRQV��
SDWLHQW� FRQYHQLHQFH�� DQG� ORZHU� FRVW�� &OLQLFLDQV� VKRXOG�
QRW�KHVLWDWH�WR�SHUIRUP�IROORZ-XS�LPDJLQJ�VWXGLHV�ZKHQ�
D� FRPSOLFDWLRQ� RI� UHQDO� LQMXU\� LV� VXVSHFWHG�� 3HULRGLF�
PRQLWRULQJ� RI� EORRG� SUHVVXUH� XS� WR� D� \HDU� DIWHU� WKH�

LQMXU\� PD\� XQFRYHU� WKH� UDUH� LQVWDQFHV� RI� SRVW-LQMXU\�
UHQRYDVFXODU�K\SHUWHQVLRQ� 

*XLGHOLQH�6WDWHPHQW��� 

&OLQLFLDQV�VKRXOG�SHUIRUP�XULQDU\�GUDLQDJH� LQ� WKH�
SUHVHQFH� RI� FRPSOLFDWLRQV� VXFK� DV� HQODUJLQJ�
XULQRPD�� IHYHU�� LQFUHDVLQJ� SDLQ�� LOHXV�� ILVWXOD� RU�
LQIHFWLRQ�� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&��'UDLQDJH�VKRXOG�EH�DFKLHYHG�YLD�XUHWHUDO�
VWHQW� DQG� PD\� EH� DXJPHQWHG� E\� SHUFXWDQHRXV�
XULQRPD� GUDLQ�� SHUFXWDQHRXV� QHSKURVWRP\� RU�
ERWK���([SHUW�2SLQLRQ� 

$Q�LQWHUQDOL]HG�XUHWHUDO�VWHQW�LV�PLQLPDOO\�LQYDVLYH�DQG�
DORQH� PD\� SURYLGH� DGHTXDWH� GUDLQDJH� RI� WKH� LQMXUHG�
NLGQH\���� &OLQLFLDQV� PXVW� PDNH� DGHTXDWH� SURYLVLRQ� WR�
HQVXUH� UHPRYDO� RI� VWHQW� LQ� IROORZ-XS�� $� SHULRG� RI�
FRQFRPLWDQW� )ROH\� FDWKHWHU� GUDLQDJH� PD\� PLQLPL]H�
SUHVVXUH� ZLWKLQ� WKH� FROOHFWLQJ� V\VWHP� DQG� HQKDQFH�
XULQRPD�GUDLQDJH��,I�IROORZ-XS�LPDJLQJ�GHPRQVWUDWHV�D�
XULQRPD�LQFUHDVLQJ�LQ�VL]H��SXUXOHQFH��RU�FRPSOH[LW\��D�
SHUFXWDQHRXV�GUDLQ�PD\�DOVR�EH�QHFHVVDU\�� 

8UHWHUDO�7UDXPD 

*XLGHOLQH�6WDWHPHQW��D� 

&OLQLFLDQV� VKRXOG� SHUIRUP� ,9� FRQWUDVW� HQKDQFHG�
DEGRPLQDO�SHOYLF� &7� ZLWK� GHOD\HG� LPDJLQJ�
�XURJUDP�� IRU� VWDEOH� WUDXPD� SDWLHQWV� ZLWK�
VXVSHFWHG� XUHWHUDO� LQMXULHV�� �5HFRPPHQGDWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&� 

8UHWHUDO� LQMXULHV� VKRXOG� EH� VXVSHFWHG� LQ� FRPSOH[��
PXOWLV\VWHP� DEGRPLQRSHOYLF� WUDXPD� SDWLHQWV�� VXFK� DV�
WKRVH�ZLWK�ERZHO��EODGGHU��RU�YDVFXODU�LQMXULHV��LQ�WKRVH�
ZLWK� FRPSOH[� SHOYLF�YHUWHEUDO� IUDFWXUHV�� DIWHU� UDSLG�
GHFHOHUDWLRQ� LQMXULHV�� DQG� ZKHQ� WKH� WUDMHFWRU\� RI� WKH�
SHQHWUDWLQJ� LQMXU\� LV� QHDU� WKH� XUHWHU�� HVSHFLDOO\� ZLWK�
KLJK� YHORFLW\� JXQVKRW� ZRXQGV������� $EVHQFH� RI�
KHPDWXULD� FDQQRW� EH� UHOLHG� XSRQ� WR� H[FOXGH� XUHWHUDO�
LQMXU\����,Q� VWDEOH� SDWLHQWV� QRW� SURFHHGLQJ� GLUHFWO\� WR�
H[SORUDWRU\� ODSDURWRP\�� ,9� FRQWUDVW� HQKDQFHG�
DEGRPLQDO�SHOYLF� &7� ZLWK� ��� PLQXWH� GHOD\HG� LPDJHV�
VKRXOG� EH� REWDLQHG� WR� HYDOXDWH� IRU� XUHWHUDO� LQMXU\��
)LQGLQJV� VXJJHVWLYH� RI� XUHWHUDO� LQMXU\� LQFOXGH� FRQWUDVW�
H[WUDYDVDWLRQ�� LSVLODWHUDO�GHOD\HG�S\HORJUDP�� LSVLODWHUDO�
K\GURQHSKURVLV��DQG�ODFN�RI�FRQWUDVW�LQ�WKH�XUHWHU�GLVWDO�
WR�WKH�VXVSHFWHG�LQMXU\���-���,I�WKH�LQLWLDO�GHOD\HG�LPDJHV�
GR�QRW�DGHTXDWHO\�RSDFLI\� WKH�XUHWHUV�� IXUWKHU�GHOD\HG�
LPDJLQJ� PD\� EH� QHFHVVDU\� LI� XUHWHUDO� LQMXU\� LV� VWLOO�
VXVSHFWHG� 

*XLGHOLQH�6WDWHPHQW��E� 

&OLQLFLDQV� VKRXOG� GLUHFWO\� LQVSHFW� WKH� XUHWHUV�
GXULQJ� ODSDURWRP\� LQ� SDWLHQWV� ZLWK� VXVSHFWHG�

8UHWHUDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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XUHWHUDO� LQMXU\� ZKR� KDYH� QRW� KDG� SUHRSHUDWLYH�
LPDJLQJ���&OLQLFDO�3ULQFLSOH� 

'LUHFW� XUHWHUDO� LQVSHFWLRQ� LV� QHFHVVDU\� LQ� SDWLHQWV�
VXVSHFWHG�WR�KDYH�XUHWHUDO� LQMXU\�ZKR�SURFHHG�GLUHFWO\�
WR� ODSDURWRP\� ZLWKRXW� DGHTXDWH� UDGLRJUDSKLF� VWDJLQJ��
$GMXQFWLYH� PDQHXYHUV� WR� LGHQWLI\� XUHWHUDO� LQMXULHV�
LQFOXGH� FDUHIXO� LSVLODWHUDO� XUHWHUDO� PRELOL]DWLRQ� DQG�RU�
,9� RU� LQWUDXUHWHUDO� LQMHFWDEOH� G\HV� VXFK� DV� PHWK\OHQH�
EOXH� RU� LQGLJR� FDUPLQH�� 5HWURJUDGH� S\HORJUDSK\� PD\��
EH� SHUIRUPHG� LQ� HTXLYRFDO� FDVHV� ZKHQ� SRVVLEOH��
,QWUDRSHUDWLYH� VLQJOH-VKRW� ,93� FDQQRW� UHOLDEO\� H[FOXGH�
XUHWHUDO� LQMXU\� DQG� VKRXOG� QRW� EH� XVHG� VROHO\� IRU� WKLV�
SXUSRVH� 

*XLGHOLQH�6WDWHPHQW���D� 

6XUJHRQV� VKRXOG� UHSDLU� WUDXPDWLF� XUHWHUDO�
ODFHUDWLRQV� DW� WKH� WLPH� RI� ODSDURWRP\� LQ� VWDEOH�
SDWLHQWV�� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&� 

8UHWHUDO� UHSDLU� VKRXOG� EH� SHUIRUPHG� DW� WKH� WLPH� RI�
LQLWLDO� ODSDURWRP\�� ZKHQ� SRVVLEOH�� WKRXJK� LPPHGLDWH�
UHSDLU� PD\� QRW� EH� DSSURSULDWH� LQ� XQVWDEOH�� FRPSOH[�
SRO\WUDXPD�SDWLHQWV���-�� 

*XLGHOLQH�6WDWHPHQW���E� 

6XUJHRQV� PD\� PDQDJH� XUHWHUDO� LQMXULHV� LQ�
XQVWDEOH� SDWLHQWV� ZLWK� WHPSRUDU\� XULQDU\�
GUDLQDJH� IROORZHG� E\� GHOD\HG� GHILQLWLYH�
PDQDJHPHQW���&OLQLFDO�3ULQFLSOH� 

,Q� GDPDJH� FRQWURO� VHWWLQJV� ZKHQ� LPPHGLDWH� XUHWHUDO�
UHSDLU� LV� QRW� SRVVLEOH� DW� WLPH� RI� LQLWLDO� ODSDURWRP\��
XULQDU\� H[WUDYDVDWLRQ� FDQ� EH� SUHYHQWHG� ZLWK� XUHWHUDO�
OLJDWLRQ� IROORZHG� E\� SHUFXWDQHRXV� QHSKURVWRP\� WXEH�
SODFHPHQW� RU� ZLWK� DQ� H[WHUQDOL]HG� XUHWHUDO� FDWKHWHU�
VHFXUHG� WR� WKH� SUR[LPDO� HQG� RI� WKH� XUHWHUDO� GHIHFW��
'HILQLWLYH� UHSDLU� RI� WKH� LQMXU\� VKRXOG� EH� SHUIRUPHG�
ZKHQ� WKH� SDWLHQW¶V� FOLQLFDO� VLWXDWLRQ� KDV� LPSURYHG�
VWDELOL]HG�� 

*XLGHOLQH�6WDWHPHQW���F�� 

6XUJHRQV� VKRXOG� PDQDJH� WUDXPDWLF� XUHWHUDO�
FRQWXVLRQV� DW� WKH� WLPH� RI� ODSDURWRP\� ZLWK�
XUHWHUDO� VWHQWLQJ�RU� UHVHFWLRQ�DQG�SULPDU\� UHSDLU�
GHSHQGLQJ� RQ� XUHWHUDO� YLDELOLW\� DQG� FOLQLFDO�
VFHQDULR���([SHUW�2SLQLRQ� 

8UHWHUDO�FRQWXVLRQ�LV�QRW�XQFRPPRQ�LQ�WKH�FRQWH[W�RI�D�
JXQVKRW� ZRXQG� ZLWK� EODVW� LQMXU\�� FRPSOLFDWLRQV� PD\�
LQFOXGH�GHOD\HG�XUHWHUDO�VWULFWXUH�DQG�RU�RYHUW�XUHWHUDO�
QHFURVLV� ZLWK� XULQDU\� H[WUDYDVDWLRQ�� 7KXV�� ZKHQ�
LGHQWLILHG� GXULQJ� ODSDURWRP\�� LQWDFW� EXW� FRQWXVHG�
XUHWHUV� VKRXOG� EH� SULPDULO\� PDQDJHG� ZLWK� XUHWHUDO�

VWHQWLQJ�� UHVHFWLRQ� ZLWK� SULPDU\� UHSDLU� PD\� EH�
SHUIRUPHG� LQ� VHOHFWHG� LQVWDQFHV�� SDUWLFXODUO\� DIWHU�
JXQVKRW� ZRXQGV�� GHSHQGLQJ� RQ� WKH� VHYHULW\� RI� WKH�
FRQWXVLRQ�DQG�WKH�YLDELOLW\�RI�ORFDO�WLVVXHV� 

*XLGHOLQH�6WDWHPHQW���D� 

6XUJHRQV� VKRXOG� DWWHPSW� XUHWHUDO� VWHQW�
SODFHPHQW� LQ� SDWLHQWV� ZLWK� LQFRPSOHWH� XUHWHUDO�
LQMXULHV�GLDJQRVHG�SRVWRSHUDWLYHO\�RU�LQ�D�GHOD\HG�
VHWWLQJ�� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&� 

:KHQ� DQ� LQFRPSOHWH� XUHWHUDO� LQMXU\� LV� DW� ILUVW�
XQUHFRJQL]HG� RU� SUHVHQWV� LQ� D� GHOD\HG� IDVKLRQ��
UHWURJUDGH� XUHWHUDO� LPDJLQJ� ZLWK� XUHWHUDO� VWHQW�
SODFHPHQW� VKRXOG� EH� SHUIRUPHG� LQLWLDOO\���-���,PPHGLDWH�
UHSDLU�FDQ�EH�FRQVLGHUHG� LQ�FHUWDLQ�FOLQLFDO�VLWXDWLRQV� LI�
WKH� LQMXU\� LV� UHFRJQL]HG� ZLWKLQ� RQH� ZHHN� �H�J��� LQMXU\�
ORFDWHG�QHDU�D�VXUJLFDOO\�FORVHG�YLVFXV��VXFK�DV�ERZHO�RU�
YDJLQD��RU� LI� WKH�SDWLHQW� LV�EHLQJ� UH-H[SORUHG� IRU�RWKHU�
UHDVRQV�� 

*XLGHOLQH�6WDWHPHQW���E� 

6XUJHRQV� VKRXOG� SHUIRUP� SHUFXWDQHRXV�
QHSKURVWRP\� ZLWK� GHOD\HG� UHSDLU� DV� QHHGHG� LQ�
SDWLHQWV�ZKHQ�VWHQW�SODFHPHQW�LV�XQVXFFHVVIXO�RU�
QRW� SRVVLEOH�� �5HFRPPHQGDWLRQ�� (YLGHQFH�
6WUHQJWK��*UDGH�&� 

:KHQ� WKH� SUR[LPDO� XUHWHU� LV� FRPSOHWHO\� WUDQVHFWHG� RU�
RWKHUZLVH�FDQQRW�EH�FDQQXODWHG�LQ�D�UHWURJUDGH�IDVKLRQ��
RU�LI�SDWLHQW�LQVWDELOLW\�SUHFOXGHV�DWWHPSWV�DW�UHWURJUDGH�
WUHDWPHQW��D�SHUFXWDQHRXV�QHSKURVWRP\�WXEH�VKRXOG�EH�
SODFHG�� ,I� QHSKURVWRP\� DORQH� GRHV� QRW� DGHTXDWHO\�
FRQWURO� WKH�XULQH� OHDN�� RSWLRQV� WKHQ� LQFOXGH�SODFHPHQW�
RI� D� SHULXUHWHUDO� GUDLQ� RU� LPPHGLDWH� RSHQ� XUHWHUDO�
UHSDLU���-�� 

*XLGHOLQH�6WDWHPHQW���F� 

&OLQLFLDQV� VKRXOG� LQLWLDOO\� PDQDJH� SDWLHQWV� ZLWK�
XUHWHURYDJLQDO�ILVWXOD�XVLQJ�VWHQW�SODFHPHQW�ZKHQ�
SRVVLEOH�� ,Q� WKH� HYHQW� RI� VWHQW� IDLOXUH�� FOLQLFLDQV�
PD\� SXUVXH� DGGLWLRQDO� VXUJLFDO� LQWHUYHQWLRQ��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

,Q� ZRPHQ� ZKR� XQGHUJR� YDJLQDO� VXUJHU\� �VXFK� DV�
K\VWHUHFWRP\�� RU� VXVWDLQ� SHQHWUDWLQJ� SHOYLF� WUDXPD�
LQYROYLQJ� WKH� YDJLQD�� DQ� LQLWLDOO\� XQUHFRJQL]HG�XUHWHUDO�
LQMXU\� FDQ� SUHVHQW� LQ� D� GHOD\HG� PDQQHU� DV� D�
XUHWHURYDJLQDO� ILVWXOD�� 3DWLHQWV� ZLWK� XUHWHURYDJLQDO�
ILVWXOD� VKRXOG� EH� LQLWLDOO\� PDQDJHG� ZLWK� XUHWHUDO� VWHQW�
LQVHUWLRQ��DQG�XUHWHUDO�UHLPSODQWDWLRQ�FDQ�EH�SXUVXHG�LI�
VWHQW� SODFHPHQW� IDLOV�� 5HFHQW� VWXGLHV� RI� SDWLHQWV� ZLWK�
XUHWHURYDJLQDO� ILVWXOD� ZKR� DUH� LQLWLDOO\� PDQDJHG� ZLWK�
XUHWHUDO� VWHQW�SODFHPHQW� UHSRUW� VXFFHVV� UDWHV�RI����-

8UHWHUDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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�����LQ�VL[�VHULHV�UDQJLQJ�IURP����WR����SDWLHQWV���-���
3DWLHQWV�ZKR�IDLOHG�ZLWK�XUHWHUDO�VWHQW�LQVHUWLRQ�ZHQW�RQ�
WR�XQGHUJR�XUHWHUDO�UHLPSODQWDWLRQ�ZLWK�RU�ZLWKRXW�%RDUL�
IODS� RU� SVRDV� KLWFK�� RU� WUDQVXUHWHURXUHWHURVWRP\� ZLWK�
VXFFHVV�UDWHV�DSSURDFKLQJ��������-�� 

*XLGHOLQH�6WDWHPHQW���D� 

6XUJHRQV� VKRXOG� UHSDLU� XUHWHUDO� LQMXULHV� ORFDWHG�
SUR[LPDO� WR� WKH� LOLDF� YHVVHOV�ZLWK� SULPDU\� UHSDLU�
RYHU� D� XUHWHUDO� VWHQW�� ZKHQ� SRVVLEOH��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

:KHQ� WKH� XUHWHU� LV� LQMXUHG� DERYH� WKH� LOLDF� YHVVHOV�� D�
VSDWXODWHG�� WHQVLRQ-IUHH�SULPDU\�XUHWHUDO� UHSDLU�RYHU� D�
XUHWHUDO� VWHQW� LV� DGYLVDEOH� DIWHU� DOO� QRQ-YLDEOH� XUHWHUDO�
WLVVXH� KDV� EHHQ� MXGLFLRXVO\� GHEULGHG�� ,Q� VLWXDWLRQV�
ZKHUH� WKH� DQDVWRPRVLV� FDQQRW� EH� SHUIRUPHG� ZLWKRXW�
WHQVLRQ��PRELOL]DWLRQ�RI�WKH�XUHWHU�VKRXOG�EH�SHUIRUPHG�
LQ� D� PDQQHU� WKDW� SUHVHUYHV� PD[LPDO� XUHWHUDO� EORRG�
VXSSO\�� ,I� DQ� DQDVWRPRVLV� FDQ� VWLOO� QRW� EH� SHUIRUPHG�
DIWHU� PRELOL]DWLRQ�� D� XUHWHUDO� UHLPSODQWDWLRQ� FDQ� EH�
DWWHPSWHG��LQFRUSRUDWLQJ�DQFLOODU\�PDQHXYHUV�VXFK�DV�D�
EODGGHU� SVRDV� KLWFK� DQG�RU� %RDUL� EODGGHU� IODS��
,QWHUSRVLWLRQ� ZLWK� ERZHO� DQG� DXWRWUDQVSODQW� DUH� QRW�
UHFRPPHQGHG�LQ�WKH�DFXWH�VHWWLQJ��,I�WKH�LQMXU\�FDQQRW�
EH�PDQDJHG� DGHTXDWHO\� LQ� WKH� DFXWH� VHWWLQJ�� XUHWHUDO�
OLJDWLRQ� ZLWK� SHUFXWDQHRXV� QHSKURVWRP\� WXEH�
SODFHPHQW� LV� DGYLVHG� IROORZHG� E\� GHOD\HG� XUHWHUDO�
UHFRQVWUXFWLRQ������������-��� 

*XLGHOLQH�6WDWHPHQW���E� 

6XUJHRQV� VKRXOG� UHSDLU� XUHWHUDO� LQMXULHV� ORFDWHG�
GLVWDO� WR� WKH� LOLDF� YHVVHOV� ZLWK� XUHWHUDO�
UHLPSODQWDWLRQ� RU� SULPDU\� UHSDLU� RYHU� D� XUHWHUDO�
VWHQW�� ZKHQ� SRVVLEOH�� �5HFRPPHQGDWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&� 

:KHQ�WKH�XUHWHU� LV� LQMXUHG�EHORZ�WKH� LOLDF�YHVVHOV�� WKH�
GLVWDO� XUHWHU� PD\� EH� KHDOWK\� HQRXJK� WR� SHUIRUP� D�
VLPSOH� XUHWHURXUHWHURVWRP\� LQ� VHOHFW� VLWXDWLRQV��
DOWKRXJK� WKH� VXUJHRQ� VKRXOG� GHIHU� WR� GLUHFW� XUHWHUDO�
UHLPSODQWDWLRQ� LI� WKHUH� LV� DQ\� GRXEW� DERXW� WKH�
VHJPHQW¶V� YLDELOLW\�� 7HQVLRQ-IUHH� UHLPSODQWDWLRQ� PD\�
UHTXLUH� DQFLOODU\� PDQHXYHUV� VXFK� DV� D� EODGGHU�
PRELOL]DWLRQ�ZLWK�SVRDV�KLWFK�RU�IODS���,QWHUSRVLWLRQ�ZLWK�
ERZHO� LV�QRW� UHFRPPHQGHG� LQ� WKH�DFXWH�VHWWLQJ�� ,I� WKH�
LQMXU\� FDQQRW� EH� PDQDJHG� DGHTXDWHO\� LQ� WKH� DFXWH�
VHWWLQJ�� XUHWHUDO� OLJDWLRQ� ZLWK� SHUFXWDQHRXV�
QHSKURVWRP\� WXEH� SODFHPHQW� LV� DGYLVHG� IROORZHG� E\�
GHOD\HG�XUHWHUDO�UHFRQVWUXFWLRQ������������-��� 

*XLGHOLQH�6WDWHPHQW���D� 

6XUJHRQV� VKRXOG� PDQDJH� HQGRVFRSLF� XUHWHUDO�
LQMXULHV� ZLWK� D� XUHWHUDO� VWHQW� DQG�RU�
SHUFXWDQHRXV� QHSKURVWRP\� WXEH�� ZKHQ� SRVVLEOH��

�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

:KHQ� D� XUHWHUDO� LQMXU\� RFFXUV� GXULQJ� XUHWHUDO�
HQGRVFRS\�� D� XUHWHUDO� VWHQW� VKRXOG� EH� SODFHG�� ,I�
SODFHPHQW�RI�D�XUHWHUDO�VWHQW�LV�QRW�SRVVLEOH�RU�LI�VWHQW�
SODFHPHQW� IDLOV� WR� DGHTXDWHO\� GLYHUW� WKH� XULQH�� WKHQ� D�
SHUFXWDQHRXV�QHSKURVWRP\�WXEH�VKRXOG�EH�SODFHG�ZLWK�
RU� ZLWKRXW� D� SHULXUHWHUDO� GUDLQ�� 'HOD\HG� XUHWHUDO�
UHFRQVWUXFWLRQ�LV�RIWHQ�QHFHVVDU\�������-��� 

*XLGHOLQH�6WDWHPHQW���E� 

6XUJHRQV� PD\� PDQDJH� HQGRVFRSLF� XUHWHUDO�
LQMXULHV� ZLWK� RSHQ� UHSDLU� ZKHQ� HQGRVFRSLF� RU�
SHUFXWDQHRXV� SURFHGXUHV� DUH� QRW� SRVVLEOH� RU� IDLO�
WR�DGHTXDWHO\�GLYHUW�WKH�XULQH���([SHUW�2SLQLRQ� 

2SHQ� RU� ODSDURVFRSLF� UHSDLU� RI� HQGRVFRSLF� XUHWHUDO�
LQMXULHV�� XVLQJ� WHFKQLTXHV� DQG� SULQFLSOHV� PHQWLRQHG�
DERYH�� LV� QHFHVVDU\� ZKHQ� HQGRVFRSLF� DWWHPSWV� DW�
GLYHUWLQJ�WKH�XULQH�IDLO��������� 

%ODGGHU�7UDXPD� 

*XLGHOLQH�6WDWHPHQW���D� 

&OLQLFLDQV� PXVW� SHUIRUP� UHWURJUDGH� F\VWRJUDSK\�
�SODLQ� ILOP� RU� &7�� LQ� VWDEOH� SDWLHQWV� ZLWK� JURVV�
KHPDWXULD� DQG� SHOYLF� IUDFWXUH�� �6WDQGDUG��
(YLGHQFH�6WUHQJWK��*UDGH�%� 

*URVV� KHPDWXULD� LV� WKH� PRVW� FRPPRQ� LQGLFDWRU� RI�
EODGGHU� LQMXU\�������-���� 3HOYLF� IUDFWXUH� LV� WKH� PRVW�
FRPPRQ� DVVRFLDWHG� LQMXU\� ZLWK� EODGGHU�
UXSWXUH�����������������������-���� KRZHYHU�� SHOYLF� IUDFWXUH�
DORQH� GRHV� QRW� ZDUUDQW� UDGLRORJLF� HYDOXDWLRQ� RI� WKH�
EODGGHU�� %ODGGHU� LQMXU\� LV� SUHVHQW� LQ� ���� RI� WKH�
SDWLHQWV� SUHVHQWLQJ� ZLWK� WKH� FRPELQDWLRQ� RI� JURVV�
KHPDWXULD� DQG� SHOYLF� IUDFWXUH�� WKHUHIRUH�� JURVV�
KHPDWXULD� RFFXUULQJ� ZLWK� SHOYLF� IUDFWXUH� LV� FRQVLGHUHG�
DQ� DEVROXWH� LQGLFDWLRQ� IRU� UHWURJUDGH� F\VWRJUDSK\� WR�
HYDOXDWH�IRU�WKH�SUHVHQFH�RI�EODGGHU�LQMXU\��� 

5HWURJUDGH� F\VWRJUDSK\� LV� WKH� WHFKQLTXH� RI� FKRLFH� WR�
GLDJQRVH�EODGGHU� LQMXU\��3ODLQ� ILOP�DQG�&7�F\VWRJUDSK\�
KDYH� EHHQ� VKRZQ� WR� KDYH� D� VLPLODU� VSHFLILFLW\� DQG�
VHQVLWLYLW\���������%RWK�WHFKQLTXHV�DUH�KLJKO\�DFFXUDWH�IRU�
WKH�GLDJQRVLV�RI�EODGGHU�UXSWXUH��7KH�FKRLFH�RI�LPDJLQJ�
PRGDOLW\� LV� ODUJHO\� OHIW� WR� FOLQLFLDQ� SUHIHUHQFH��
HTXLSPHQW� DYDLODELOLW\�� LPDJLQJ� UHTXLUHPHQWV� IRU� RWKHU�
DVVRFLDWHG� LQMXULHV�� SDWLHQW� VWDELOLW\�� DQG� HDVH� RI�
WHVWLQJ� 

7KH� WHFKQLTXH� IRU� SODLQ� ILOP� F\VWRJUDSK\� FRQVLVWV� RI�
UHWURJUDGH�� JUDYLW\� ILOOLQJ�RI� WKH�EODGGHU�ZLWK� FRQWUDVW��
7KH�YROXPH�LQVWLOOHG�VKRXOG�EH�D�PLQLPXP�RI�����P/�RU�
XQWLO� WKH� SDWLHQW� UHDFKHV� WROHUDQFH� LQ� RUGHU� WR�
PD[LPDOO\�GLVWHQG� WKH�EODGGHU���������$�PLQLPXP�RI� WZR�

%ODGGHU�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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YLHZV� LV� UHTXLUHG�� WKH� ILUVW� DW� PD[LPDO� ILOO� DQG� WKH�
VHFRQG� DIWHU� EODGGHU�GUDLQDJH�� $GGLWLRQDO� ILOPV� FDQ� EH�
REWDLQHG�� VXFK� DV� REOLTXH� YLHZV�� ZKLFK� PD\� SURYLGH�
PRUH�LQIRUPDWLRQ�EXW�DUH�QRW�UHTXLUHG��&7�F\VWRJUDP�LV�
SHUIRUPHG� LQ� D� VLPLODU� IDVKLRQ� XVLQJ� GLOXWH� ZDWHU-
VROXEOH� FRQWUDVW� WR� SUHYHQW� DUWLIDFWV� IURP� REVFXULQJ�
YLVXDOL]DWLRQ��6LPSO\�FODPSLQJ�D�)ROH\�FDWKHWHU�WR�DOORZ�
H[FUHWHG�,9-DGPLQLVWHUHG�FRQWUDVW�WR�DFFXPXODWH�LQ�WKH�
EODGGHU� LV� QRW� DSSURSULDWH�� 7KLV� WHFKQLTXH� ZLOO� QRW�
SURYLGH� DGHTXDWH� EODGGHU� GLVWHQWLRQ� DQG� UHVXOWV� LQ�
PLVVHG�EODGGHU�LQMXULHV������������ 

*XLGHOLQH�6WDWHPHQW���E� 

&OLQLFLDQV�VKRXOG�SHUIRUP�UHWURJUDGH�F\VWRJUDSK\�
LQ� VWDEOH� SDWLHQWV� ZLWK� JURVV� KHPDWXULD� DQG� D�
PHFKDQLVP� FRQFHUQLQJ� IRU� EODGGHU� LQMXU\�� RU� LQ�
WKRVH� ZLWK� SHOYLF� ULQJ� IUDFWXUHV� DQG� FOLQLFDO�
LQGLFDWRUV� RI� EODGGHU� UXSWXUH�� �5HFRPPHQGDWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&� 

$OWKRXJK�WKH�PDMRULW\�RI�EODGGHU� UXSWXUHV��!�����ZLOO�
SUHVHQW�ZLWK�JURVV�KHPDWXULD� LQ�WKH�VHWWLQJ�RI�D�SHOYLF�
ULQJ� IUDFWXUH�� D� QXPEHU� RI� RWKHU� FOLQLFDO� VFHQDULRV�
VKRXOG�ZDUUDQW� UHWURJUDGH� F\VWRJUDSK\� WR� HYDOXDWH� IRU�
EODGGHU�LQMXU\��������$� OLPLWHG�QXPEHU�RI�SHOYLF� IUDFWXUH�
SDWLHQWV� ZLWK� EODGGHU� LQMXULHV� ZLOO� SUHVHQW� ZLWK�
PLFURVFRSLF� KHPDWXULD� ����-������������� ,Q� JHQHUDO��
PLFURVFRSLF�KHPDWXULD�FRPELQHG�ZLWK�SHOYLF�IUDFWXUH�LV�
QRW�DQ� LQGLFDWLRQ� IRU� UDGLRORJLF�HYDOXDWLRQ��EXW�PD\�EH�
ZDUUDQWHG� LQ� VHOHFW� FDVHV�������������������&HUWDLQ� IUDFWXUH�
SDWWHUQV� LQFOXGLQJ� SXELF� V\PSK\VLV� GLDVWDVLV� DQG�
REWXUDWRU� ULQJ� IUDFWXUH�GLVSODFHPHQW�RI� JUHDWHU� WKDQ���
FP�KDYH�EHHQ�VKRZQ�DV�LQGLFDWRUV�RI�SRWHQWLDO�EODGGHU�
LQMXU\����� 2WKHU� LQGLFDWRUV� RI� SRWHQWLDO� EODGGHU� UXSWXUH�
LQFOXGH�� WKH� LQDELOLW\� WR� YRLG�� ORZ� XULQH� RXWSXW��
LQFUHDVHG� %81� DQG� FUHDWLQLQH� VHFRQGDU\� WR� SHULWRQHDO�
DEVRUSWLRQ� RI� XULQH�� DEGRPLQDO� GLVWHQWLRQ�� VXSUDSXELF�
SDLQ�� DQG� ORZ� GHQVLW\� IUHH� LQWUDSHULWRQHDO� IOXLG� RQ�
DEGRPLQDO� LPDJLQJ� �XULQDU\� DVFLWHV������������� *URVV� RU�
PLFURVFRSLF� KHPDWXULD� LQ� WKH� SUHVHQFH� RI� SHQHWUDWLQJ�
LQMXULHV� ZLWK� SHOYLF� WUDMHFWRULHV� UHTXLUHV� UDGLRORJLFDO��
HQGRVFRSLF�RU�VXUJLFDO�HYDOXDWLRQ�RI�WKH�EODGGHU� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� PXVW� SHUIRUP� VXUJLFDO� UHSDLU� RI�
LQWUDSHULWRQHDO� EODGGHU� UXSWXUH� LQ� WKH� VHWWLQJ� RI�
EOXQW� RU� SHQHWUDWLQJ� H[WHUQDO� WUDXPD�� �6WDQGDUG��
(YLGHQFH�6WUHQJWK��*UDGH�%� 

,QWUDSHULWRQHDO� EODGGHU� UXSWXUHV� PXVW� EH�
UHSDLUHG���������������������������-����,QWUDSHULWRQHDO� UXSWXUHV�
FDXVHG�E\�EOXQW�H[WHUQDO�WUDXPD�WHQG�WR�EH�ODUJH�³EORZ
-RXW´� LQMXULHV� ORFDWHG� LQ� WKH� GRPH� RI� WKH� EODGGHU� DQG�
DUH� XQOLNHO\� WR� KHDO� VSRQWDQHRXVO\� ZLWK� FDWKHWHU�
GUDLQDJH�DORQH��3HQHWUDWLQJ�LQMXULHV�ZLWK�LQWUDSHULWRQHDO�
FRPSRQHQWV�JHQHUDOO\�KDYH�VPDOOHU�LQMXULHV�EXW�PXVW�EH�

UHSDLUHG� DV� ZHOO�� )DLOXUH� WR� UHSDLU� LQWUDSHULWRQHDO�
EODGGHU� LQMXULHV� FDQ� UHVXOW� LQ� WUDQVORFDWLRQ� RI� EDFWHULD�
IURP� WKH� EODGGHU� WR� WKH� DEGRPLQDO� FDYLW\� UHVXOWLQJ� LQ�
SHULWRQLWLV�� VHSVLV�� DQG� RWKHU� VHULRXV� FRPSOLFDWLRQV��
'XULQJ� VXUJLFDO� UHSDLU� RI� WKH� EODGGHU�� WKH� LQWHJULW\� RI�
WKH� EODGGHU� QHFN� DQG� XUHWHUDO� RULILFHV� VKRXOG� EH�
FRQILUPHG� DQG� UHSDLU� FRQVLGHUHG� LI� LQMXUHG�� 'HOD\V� LQ�
VXUJLFDO� UHSDLU� PD\� RFFXU� LQ� WKRVH� SDWLHQWV� ZKR� DUH�
XQDEOH�WR�XQGHUJR� LPPHGLDWH�VXUJLFDO�UHSDLU���L�H��� WKH�
XQVWDEOH� SDWLHQW��� 5HSDLU� RI� LQWUDSHULWRQHDO� EODGGHU�
LQMXULHV� VKRXOG� EH� H[SHGLWHG� ZKHQ� PHGLFDOO\� IHDVLEOH��
:KLOH�PDQ\�DUH�UHSDLUHG�E\�RSHQ�VXUJHU\��ODSDURVFRSLF�
UHSDLU�RI� LVRODWHG� LQWUDSHULWRQHDO� LQMXULHV� LV�DSSURSULDWH�
LQ�FHUWDLQ�LQVWDQFHV�����)ROORZ-XS�F\VWRJUDSK\�VKRXOG�EH�
XVHG�WR�FRQILUP�EODGGHU�KHDOLQJ�LQ�FRPSOH[�UHSDLUV�EXW�
PD\�QRW�EH�QHFHVVDU\�LQ�PRUH�VLPSOH�UHSDLUV���� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� SHUIRUP� FDWKHWHU� GUDLQDJH� DV�
WUHDWPHQW� IRU� SDWLHQWV� ZLWK� XQFRPSOLFDWHG�
H[WUDSHULWRQHDO� EODGGHU� LQMXULHV��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

8QFRPSOLFDWHG� H[WUDSHULWRQHDO� EODGGHU� LQMXULHV� FDQ� EH�
PDQDJHG� XVLQJ� XUHWKUDO� )ROH\� FDWKHWHU� GUDLQDJH� ZLWK�
WKH� H[SHFWDWLRQ� WKDW� WKH� LQMXU\� ZLOO� KHDO� ZLWK�
FRQVHUYDWLYH� PDQDJHPHQW����������������-������������/HDYLQJ�
WKH�FDWKHWHU�LQ�SODFH�WZR�WR�WKUHH�ZHHNV�LV�VWDQGDUG�DV�
PRVW� XQFRPSOLFDWHG� EODGGHU� LQMXULHV� ZLOO� KHDO� ZLWKLQ�
WKDW� WLPH� IUDPH�� � 6LJQLILFDQW� FRQFXUUHQW� LQMXULHV� PD\�
GHOD\�FDWKHWHU�UHPRYDO�GXH�WR�SDWLHQW�FRQGLWLRQ��)ROORZ-
XS� F\VWRJUDSK\� VKRXOG� EH� XVHG� WR� FRQILUP� WKDW� WKH�
H[WUDSHULWRQHDO� EODGGHU� LQMXU\� KDV� KHDOHG� DIWHU�
WUHDWPHQW� ZLWK� FDWKHWHU� GUDLQDJH����� &RQVLGHUDWLRQ� IRU�
RSHQ�UHSDLU� LV�DSSURSULDWH� LQ�SDWLHQWV�ZLWK�QRQ-KHDOLQJ�
EODGGHU� LQMXULHV� SHUVLVWLQJ� DIWHU� FDWKHWHU� GUDLQDJH�
JUHDWHU�WKDQ�IRXU�ZHHNV�� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� VKRXOG� SHUIRUP� VXUJLFDO� UHSDLU� LQ�
SDWLHQWV�ZLWK�FRPSOLFDWHG�H[WUDSHULWRQHDO�EODGGHU�
LQMXU\�� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&� 

&RPSOLFDWHG�H[WUDSHULWRQHDO�EODGGHU�UXSWXUHV�VKRXOG�EH�
VXUJLFDOO\� UHSDLUHG� LQ� WKH� VWDQGDUG� IDVKLRQ� WR� DYRLG�
SURORQJHG� VHTXHODH� IURP� WKH� LQMXU\�� ([WUDSHULWRQHDO�
EODGGHU� UXSWXUHV� DUH� FRQVLGHUHG� FRPSOH[� LQ� D� QXPEHU�
RI�VHWWLQJV��3HOYLF�IUDFWXUHV�WKDW�UHVXOW�LQ�H[SRVHG�ERQH�
VSLFXOHV� LQ� WKH� EODGGHU� OXPHQ� VKRXOG� EH� UHSDLUHG�ZLWK�
UHPRYDO� RI� WKH� H[SRVHG� ERQH� DQG� FORVXUH� RI� WKH�
EODGGHU�� &RQFXUUHQW� UHFWDO� RU� YDJLQDO� ODFHUDWLRQV� PD\�
OHDG�WR�ILVWXOD�IRUPDWLRQ�WR�WKH�UXSWXUHG�EODGGHU��DQG�LQ�
WKLV� VHWWLQJ� WKH� H[WUDSHULWRQHDO� EODGGHU� UXSWXUH� VKRXOG�
EH� IL[HG�� %ODGGHU� QHFN� LQMXULHV� PD\� QRW� KHDO� ZLWK�
FDWKHWHU� GUDLQDJH� DORQH� DQG� UHSDLU� VKRXOG� EH�

%ODGGHU�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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FRQVLGHUHG�� ,Q� FLUFXPVWDQFHV� ZKHUH� WKH� SDWLHQW� LV�
XQGHUJRLQJ�RSHQ�UHGXFWLRQ�LQWHUQDO�IL[DWLRQ�RU�UHSDLU�RI�
DEGRPLQDO� LQMXULHV�� WKH� FOLQLFLDQ� VKRXOG� FRQVLGHU�
SHUIRUPLQJ� EODGGHU� UHSDLU� IRU� H[WUDSHULWRQHDO� EODGGHU�
LQMXU\� JLYHQ� WKDW� WKH� W\SLFDO� EODGGHU� UHSDLU� FDQ� EH�
SHUIRUPHG� TXLFNO\� DQG� ZLWK� OLWWOH�
PRUELGLW\�������������������� )ROORZ-XS� F\VWRJUDSK\� VKRXOG�
EH� XVHG� WR� FRQILUP� WKDW� WKH� FRPSOH[�� H[WUDSHULWRQHDO�
EODGGHU�LQMXU\�KDV�KHDOHG���� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� SHUIRUP� XUHWKUDO� FDWKHWHU�
GUDLQDJH� ZLWKRXW� VXSUDSXELF� �63�� F\VWRVWRP\� LQ�
SDWLHQWV� IROORZLQJ� VXUJLFDO� UHSDLU� RI� EODGGHU�
LQMXULHV���6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

$� QXPEHU� RI� VWXGLHV� KDYH� VKRZQ� QR� DGYDQWDJH� RI�
FRPELQHG�63�DQG�XUHWKUDO�FDWKHWHUL]DWLRQ�RYHU�XUHWKUDO�
FDWKHWHUL]DWLRQ� DORQH� DIWHU� UHSDLU� RI� EODGGHU� LQMXULHV��
8UHWKUDO� FDWKHWHUV� KDYH� EHHQ� VKRZQ� WR� DGHTXDWHO\�
GUDLQ�WKH�UHSDLUHG�EODGGHU�DQG�UHVXOW�LQ�VKRUWHU�KRVSLWDO�
VWD\�DQG�ORZHU�PRUELGLW\�����������-��� 

7KHUH� DUH� FOLQLFDO� H[FHSWLRQV� LQ� ZKLFK� 637V� PD\� EH�
FRQVLGHUHG�� VXFK� H[FHSWLRQV� LQFOXGH� SDWLHQWV� UHTXLULQJ�
ORQJ-WHUP� FDWKHWHUL]DWLRQ�� VXFK� DV� WKRVH� ZLWK� VHYHUH�
QHXURORJLFDO� LQMXULHV��L�H���KHDG�DQG�VSLQDO�FRUG���WKRVH�
LPPRELOL]HG� GXH� WR� RUWKRSHGLF� LQMXULHV�� DQG� FRPSOH[�
EODGGHU� UHSDLUV� ZLWK� WHQXRXV� FORVXUHV� RU� VLJQLILFDQW�
KHPDWXULD� 

8UHWKUDO�7UDXPD� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� SHUIRUP� UHWURJUDGH�
XUHWKURJUDSK\� LQ� SDWLHQWV� ZLWK� EORRG� DW� WKH�
XUHWKUDO� PHDWXV� DIWHU� SHOYLF� WUDXPD��
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

*LYHQ� FRQFHUQV� IRU� XUHWKUDO� LQMXU\�� FOLQLFLDQV� VKRXOG�
SHUIRUP�UHWURJUDGH�XUHWKURJUDSK\�DIWHU�SHOYLF�RU�JHQLWDO�
WUDXPD� ZKHQ� EORRG� LV� VHHQ� DW� WKH� XUHWKUDO�
PHDWXV��������� 7KH� UHWURJUDGH� XUHWKURJUDP� PD\�
GHPRQVWUDWH� SDUWLDO� RU� FRPSOHWH� XUHWKUDO� GLVUXSWLRQ��
SURYLGLQJ� JXLGDQFH� IRU� KRZ� WR� EHVW� PDQDJH� EODGGHU�
GUDLQDJH� LQ� WKH� DFXWH� VHWWLQJ�� %OLQG� FDWKHWHU� SDVVDJH�
SULRU� WR� UHWURJUDGH� XUHWKURJUDP� VKRXOG� EH� DYRLGHG�����
XQOHVV�H[FHSWLRQDO�FLUFXPVWDQFHV�LQGLFDWH�DQ�DWWHPSW�DW�
HPHUJHQW� FDWKHWHU� GUDLQDJH� IRU� PRQLWRULQJ�� ,Q� WKH�
DFXWH� VHWWLQJ� RI� D� SDUWLDO� XUHWKUDO� GLVUXSWLRQ�� D� VLQJOH�
DWWHPSW� ZLWK� D� ZHOO-OXEULFDWHG� FDWKHWHU� PD\� EH�
DWWHPSWHG�E\�DQ�H[SHULHQFHG�WHDP�PHPEHU� 

$� UHWURJUDGH� XUHWKURJUDP� LV� SHUIRUPHG� E\� SRVLWLRQLQJ�
WKH�SDWLHQW�REOLTXHO\�ZLWK�WKH�ERWWRP�OHJ�IOH[HG�DW�WKH�
NQHH�DQG�WKH� WRS� OHJ�NHSW�VWUDLJKW�� ,I�VHYHUH�SHOYLF�RU�

VSLQH� IUDFWXUHV�DUH�SUHVHQW�� OHDYLQJ� WKH�SDWLHQW� VXSLQH�
DQG�SODFLQJ�WKH�SHQLV�RQ�VWUHWFK�WR�DFTXLUH�WKH�LPDJH�LV�
DSSURSULDWH�� $� ��)U� )ROH\� FDWKHWHU� RU� FDWKHWHU� WLSSHG�
V\ULQJH� LV� LQWURGXFHG� LQWR� WKH� IRVVD� QDYLFXODULV�� WKH�
SHQLV� LV�SODFHG�RQ�JHQWOH�WUDFWLRQ�DQG����P/�XQGLOXWHG�
ZDWHU� VROXEOH� FRQWUDVW� PDWHULDO� LV� LQMHFWHG� ZLWK� WKH�
LPDJH�DFTXLUHG� 

2FFDVLRQDOO\� D� )ROH\� FDWKHWHU� KDV� EHHQ� SODFHG� EHIRUH�
HYDOXDWLQJ� WKH� XUHWKUD�� )XUWKHU� LPDJLQJ� LV� QRW�
ZDUUDQWHG�LI�QR�PHDWDO�EORRG�LV�SUHVHQW�DQG�VXVSLFLRQ�RI�
LQMXU\� LV� ORZ�� ,I� EORRG� LV� SUHVHQW� D� SHULFDWKHWHU�
UHWURJUDGH�XUHWKURJUDP�VKRXOG�EH�SHUIRUPHG�WR�LGHQWLI\�
SRWHQWLDO� PLVVHG� XUHWKUDO� LQMXU\�� 7KLV� LV� GRQH� E\�
LQMHFWLQJ� FRQWUDVW� PDWHULDO� WKURXJK� D� �)U� FDWKHWHU� RU�
DQJLRFDWKHWHU� KHOG� LQ� WKH� IRVVD� QDYLFXODULV� WR� GLVWHQG�
WKH�XUHWKUD�DQG�SUHYHQW�FRQWUDVW�OHDN�SHU�PHDWXV� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� HVWDEOLVK� SURPSW� XULQDU\�
GUDLQDJH� LQ� SDWLHQWV� ZLWK� SHOYLF� IUDFWXUH�
DVVRFLDWHG� XUHWKUDO� LQMXU\�� �5HFRPPHQGDWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&� 

3DWLHQWV� ZLWK� 3)8,� DUH� RIWHQ� XQDEOH� WR� XULQDWH� GXH� WR�
WKHLU� LQMXULHV�����7UDXPD�UHVXVFLWDWLRQV�W\SLFDOO\� LQYROYH�
DJJUHVVLYH� K\GUDWLRQ� DQG� D� FULWLFDO� QHHG� WR� FORVHO\�
PRQLWRU� SDWLHQW� YROXPH� VWDWXV�� 5HWURJUDGH�
XUHWKURJUDSK\� LV� RIWHQ� KHOSIXO� LQ� GHOLQHDWLQJ� WKH�
VHYHULW\� RI� WKH� XUHWKUDO� LQMXU\�� � &OLQLFLDQV� VKRXOG�
HVWDEOLVK� HIILFLHQW� DQG� SURPSW� XULQDU\� GUDLQDJH� LQ� WKH�
DFXWH�VHWWLQJ�� 

*XLGHOLQH�6WDWHPHQW���E� 

&OLQLFLDQV� VKRXOG� SHUIRUP� SHUFXWDQHRXV� RU� RSHQ�
VXSUDSXELF� WXEH� SODFHPHQW� DV� SUHIHUUHG� LQLWLDO�
PDQDJHPHQW� IRU� PRVW� 3)8,� FDVHV���
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

,Q� WKH� VHWWLQJ� RI� SHOYLF� IUDFWXUH� DVVRFLDWHG� XUHWKUDO�
GLVUXSWLRQ�� 637� UHPDLQV� WKH� JROG� VWDQGDUG� IRU� XULQDU\�
GUDLQDJH����-���� �637�SODFHPHQW� LQ�WKH� ORZHU�DEGRPLQDO�
PLGOLQH� IDFLOLWDWHV� WKH� WUHDWPHQW� RI� 3)8,� DV� WKH� ILUVW�
VWHS� IRU� ERWK� GHOD\HG�� GHILQLWLYH� XUHWKURSODVW\� DQG�
SULPDU\� HQGRVFRSLF� UHDOLJQPHQW�� � 637� PD\� EH� SODFHG�
SHUFXWDQHRXVO\� RU� YLD� RSHQ� WHFKQLTXH�� D� ODWH[� )ROH\�
FDWKHWHU� ��� )U� RU� ODUJHU� LV� SUHIHUUHG� GXH� WR� HDVH� RI�
H[FKDQJH� DW� WKH� EHGVLGH� �XVXDOO\� �-�� ZHHNV� ODWHU���
6PDOO� FDOLEHU�SHUFXWDQHRXV�FDWKHWHUV����)U�RU� OHVV�DUH�
GLVFRXUDJHG� LQ� WKLV� VHWWLQJ� VLQFH� WKH\� RIWHQ� UHTXLUH�
UHSODFHPHQW� RU� XSVL]LQJ� LQ� WKH� VHWWLQJ� RI� KHPDWXULD��
SURORQJHG� XVH�� RU� LQ� SUHSDUDWLRQ� IRU� IXWXUH� GHILQLWLYH�
VXUJLFDO�UHSDLU���%ODGGHU�ORFDOL]DWLRQ�WHFKQLTXHV�VXFK�DV�
DVSLUDWLRQ�ZLWK� DQ����*� VSLQDO� QHHGOH� RU� LPDJLQJ�ZLWK�
XOWUDVRXQG� RU� IOXRURVFRS\� PD\� IDFLOLWDWH� SHUFXWDQHRXV�
637� LQVHUWLRQ� LI� WKH� EODGGHU� LV� GLVSODFHG� GXH� WR� SHOYLF�

8UHWKUDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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KHPDWRPD���0RVW�3)8,�SDWLHQWV�ZLOO�GHYHORS�REOLWHUDWLYH�
VWULFWXUHV� ZKLFK� DUH� DPHQDEOH� WR� RSHQ� SRVWHULRU�
XUHWKURSODVW\�ZKLFK�KDV�D�KLJK�SUREDELOLW\�RI�VXFFHVV�DW�
PRVW� UHIHUUDO� FHQWHUV�� 3ULPDU\� HQGRVFRSLF� UHDOLJQPHQW�
KDV�EHHQ�DVVRFLDWHG�ZLWK�D�ORQJHU�FOLQLFDO�FRXUVH�GXH�WR�
PXOWLSOH� SURFHGXUHV� UHTXLUHG� IRU� UHFXUUHQW� REVWUXFWLRQ�
RYHU�DQ�H[WHQGHG�WLPHOLQH���� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� PD\� SODFH� VXSUDSXELF� WXEHV� �637V�� LQ�
SDWLHQWV� XQGHUJRLQJ� RSHQ� UHGXFWLRQ� LQWHUQDO�
IL[DWLRQ� �25,)�� IRU� SHOYLF� IUDFWXUH�� �([SHUW�
2SLQLRQ� 

7KH� PDQDJHPHQW� RI� 3)8,� UHTXLUHV� FORVH� FRRUGLQDWLRQ�
ZLWK� RUWKRSHGLF� VXUJHRQV� WR� RSWLPL]H� WLPLQJ� RI�
LQWHUYHQWLRQV�� ,Q� VXFK� FDVHV�� FRQFHUQV� UHJDUGLQJ� WKH�
XVH�RI� 637� LQ�SDWLHQWV�XQGHUJRLQJ�RSHQ� UHGXFWLRQ�DQG�
LQWHUQDO� IL[DWLRQ�RI� WKH�SXELF�V\PSK\VLV�YDU\�EDVHG�RQ�
LQGLYLGXDO� VXUJHRQ� DQG� LQVWLWXWLRQDO� SUDFWLFH� SDWWHUQV��
1R� HYLGHQFH� H[LVWV� WR� LQGLFDWH� WKDW� 637� LQVHUWLRQ�
LQFUHDVHV� WKH� ULVN� RI� RUWKRSHGLF� KDUGZDUH�
LQIHFWLRQ��������� 7KXV�� FRQVLGHUDWLRQV� RI� WKH� XUHWKUDO�
LQMXU\� DQG� LWV� PDQDJHPHQW� VKRXOG� GLFWDWH� WKH� XVH� RI�
637�� 3DUWLFXODU� FLUFXPVWDQFHV�� VXFK� DV� JURVV� IHFDO�
FRQWDPLQDWLRQ� RU� RSHQ� IUDFWXUHV�� PD\� VXJJHVW�
H[FHSWLRQV�WR�WKHVH�JHQHUDO�REVHUYDWLRQV� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV�PD\�SHUIRUP�SULPDU\�UHDOLJQPHQW��35��
LQ� KHPRG\QDPLFDOO\� VWDEOH� SDWLHQWV� ZLWK� SHOYLF�
IUDFWXUH� DVVRFLDWHG� XUHWKUDO� LQMXU\�� �2SWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&��&OLQLFLDQV�VKRXOG�QRW�
SHUIRUP� SURORQJHG� DWWHPSWV� DW� HQGRVFRSLF�
UHDOLJQPHQW� LQ� SDWLHQWV� ZLWK� SHOYLF� IUDFWXUH�
DVVRFLDWHG�XUHWKUDO�LQMXU\���&OLQLFDO�3ULQFLSOH� 

7KH� ILUVW� SULRULW\� LQ� PDQDJHPHQW� RI� 3)8,� LV�
HVWDEOLVKPHQW� RI� XULQDU\� GUDLQDJH�� 637� DQG� GHOD\HG�
XUHWKUDO�UHFRQVWUXFWLRQ�UHPDLQV�WKH�DFFHSWHG�WUHDWPHQW�
IRU��WKH�YDVW�PDMRULW\�RI�FDVHV��3DWLHQWV�XQGHUJRLQJ�35�
RI�3)8,�PD\�KDYH� OHVV�VHYHUH�XUHWKUDO�VWULFWXUHV�ZKHQ�
FRPSDUHG� WR� SDWLHQWV� XQGHUJRLQJ� 63� GLYHUVLRQ�
DORQH������ 

$OWKRXJK� WKH� LQGLFDWLRQV�� EHQHILWV�� DQG�PHWKRGV� RI� 35�
UHPDLQ� GHEDWDEOH�� DWWHPSWV� DW� 35� VKRXOG� EH� UHVHUYHG�
IRU�KHPRG\QDPLFDOO\�VWDEOH�SDWLHQWV�ZLWKLQ�WKH�ILUVW�IHZ�
GD\V�DIWHU� LQMXU\���������7KH� WHFKQLTXH�PD\�UHTXLUH� WZR�
XURORJLVWV� WR�QDYLJDWH� WKH�XUHWKUD�VLPXOWDQHRXVO\� IURP�
DERYH� DQG� EHORZ� ZLWK� PXOWLSOH� IOH[LEOH� RU� ULJLG�
F\VWRVFRSHV�� YLGHR� PRQLWRUV�� DQG� IOXRURVFRS\�� 7KHVH�
UHTXLUHPHQWV� DUH� EHVW� PHW� E\� D� UHJXODU� XURORJ\�
RSHUDWLQJ�URRP�WHDP�RQFH�WKH�SDWLHQW�KDV�VWDELOL]HG�LQ�
FRRUGLQDWLRQ�ZLWK�WUDXPD�DQG�RUWKRSHGLF�VXUJHRQV��WKXV�
WKH�(PHUJHQF\�'HSDUWPHQW�VHWWLQJ� LV� LQDSSURSULDWH�IRU�

UHDOLJQPHQW� RI� PRVW� 3)8,�� 3URORQJHG� DQG� KHURLF�
DWWHPSWV�DW�HQGRVFRSLF�UHDOLJQPHQW�PXVW�EH�DYRLGHG�DV�
WKH�SURFHVV�PD\�LQFUHDVH�LQMXU\�VHYHULW\�DQG�ORQJ-WHUP�
VHTXHODH�� GHOD\� RWKHU� PHGLFDO� VHUYLFHV� WKH� SDWLHQW�
UHTXLUHV��DQG�KDV�QRW�EHHQ�VKRZQ�WR�LPSURYH�ORQJ-WHUP�
RXWFRPHV�� :KHWKHU� HQGRVFRSLF� UHDOLJQPHQW� LV�
VXFFHVVIXOO\� SHUIRUPHG� RU� QRW�� SDWLHQWV� ZLWK� SHOYLF�
IUDFWXUH� DVVRFLDWHG� XUHWKUDO� LQMXU\� DUH� DW� KLJK� ULVN� IRU�
GHYHORSLQJ�XUHWKUDO�VWULFWXUH��DQG� WKXV�DIWHU�35� LW�PD\�
EH� SUXGHQW� WR� PDLQWDLQ� 637� GUDLQDJH� ZKLOH� DZDLWLQJ�
UHVROXWLRQ�RI�3)8,��� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� PRQLWRU� SDWLHQWV� IRU�
FRPSOLFDWLRQV� �H�J��� VWULFWXUH� IRUPDWLRQ�� HUHFWLOH�
G\VIXQFWLRQ�� LQFRQWLQHQFH�� IRU� DW� OHDVW� RQH� \HDU�
IROORZLQJ� XUHWKUDO� LQMXU\�� �5HFRPPHQGDWLRQ��
(YLGHQFH�6WUHQJWK��*UDGH�&� 

3)8,� LV�DVVRFLDWHG�ZLWK�KLJK� UDWHV�RI�XUHWKUDO� VWULFWXUH�
IRUPDWLRQ� DQG� HUHFWLOH� G\VIXQFWLRQ�� ZKLOH� RQO\� VPDOO�
QXPEHUV� RI�PHQ�ZLOO� UHSRUW� XULQDU\� LQFRQWLQHQFH���������

5DWHV� RI� VWULFWXUH� DIWHU� 3)8,�ZLOO� YDU\� EDVHG� RQ� LQMXU\�
VHYHULW\�DQG�PDQDJHPHQW�ZLWK�35�RU�637��EXW�LQ�HLWKHU�
VFHQDULR��VWULFWXUH�LQ�PRVW�FDVHV�GHYHORSV�ZLWKLQ�D�\HDU�
RI� LQMXU\�DQG�FDQ�EH�WUHDWHG�E\�XUHWKURSODVW\�RU�GLUHFW�
YLVLRQ� LQWHUQDO� XUHWKURWRP\�������� 7KXV� VXUYHLOODQFH�
VWUDWHJLHV� ZLWK� XURIORZPHWU\�� UHWURJUDGH� XUHWKURJUDP��
F\VWRVFRS\�� RU� VRPH� FRPELQDWLRQ� RI� PHWKRGV� DUH�
UHFRPPHQGHG�IRU�WKH�ILUVW�\HDU�DIWHU�LQMXU\��,PSRWHQFH�
DQG�LQFRQWLQHQFH�DUH�JHQHUDOO\�FRQVLGHUHG�WR�EH�FDXVHG�
E\� WKH� SHOYLF� IUDFWXUH� LWVHOI� UDWKHU� WKDQ� FRQWHPSRUDU\�
LQWHUYHQWLRQV�IRU�3)8,�������� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� VKRXOG� SHUIRUP� SURPSW� VXUJLFDO� UHSDLU�
LQ� SDWLHQWV� ZLWK� XQFRPSOLFDWHG� SHQHWUDWLQJ�
WUDXPD�RI�WKH�DQWHULRU�XUHWKUD���([SHUW�2SLQLRQ� 

$IWHU�D�SHQHWUDWLQJ� WUDXPD�WR� WKH�DQWHULRU�XUHWKUD�KDV�
EHHQ� DSSURSULDWHO\� VWDJHG�� VXUJLFDO� UHSDLU� VKRXOG� EH�
SHUIRUPHG��,W�LV�H[SHUW�RSLQLRQ�WKDW�VSDWXODWHG�SULPDU\�
UHSDLU� RI� XQFRPSOLFDWHG� LQMXULHV� LQ� WKH� DFXWH� VHWWLQJ�
RIIHUV� H[FHOOHQW� RXWFRPHV� VXSHULRU� WR� GHOD\HG�
UHFRQVWUXFWLRQ�� 3ULPDU\� UHSDLU� VKRXOG� QRW� EH�
XQGHUWDNHQ�LI�WKH�SDWLHQW�LV�XQVWDEOH��WKH�VXUJHRQ�ODFNV�
H[SHUWLVH� LQ� XUHWKUDO� VXUJHU\� RU� LQ� WKH� VHWWLQJ� RI�
H[WHQVLYH�WLVVXH�GHVWUXFWLRQ�RU�ORVV� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� HVWDEOLVK� SURPSW� XULQDU\�
GUDLQDJH� LQ� SDWLHQWV� ZLWK� VWUDGGOH� LQMXU\� WR� WKH�
DQWHULRU� XUHWKUD�� �5HFRPPHQGDWLRQ�� (YLGHQFH�
6WUHQJWK��*UDGH�&� 

*HQLWDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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&UXVK�LQMXULHV�RI�WKH�EXOEDU�XUHWKUD�FDXVHG�E\�VWUDGGOH�
LQMXU\� UHTXLUH� SURPSW� LQWHUYHQWLRQ� WR� DYRLG� XULQDU\�
H[WUDYDVDWLRQ�����(VWDEOLVKLQJ�XULQDU\�GUDLQDJH�E\�637��
RU� 35� LQ� OHVV� VHYHUH� FDVHV�� UHTXLUHV� FRQVLGHUDWLRQ� RI�
DVVRFLDWHG�LQMXULHV��VHYHULW\�RI�WKH�GLVUXSWLRQ��GHJUHH�RI�
EODGGHU� GLVWHQVLRQ�� DQG� DYDLODELOLW\� RI� XURORJLFDO�
H[SHUWLVH� DQG� HQGRVFRSLF� LQVWUXPHQWDWLRQ�� ,PPHGLDWH�
RSHUDWLYH� LQWHUYHQWLRQ� WR� UHSDLU� RU� GHEULGH� WKH� LQMXUHG�
XUHWKUD�LV�FRQWUDLQGLFDWHG�GXH�WR�WKH�LQGLVWLQFW�QDWXUH�RI�
WKH� LQMXU\� ERUGHU�� 6WULFWXUH� IRUPDWLRQ� DIWHU� VWUDGGOH�
LQMXU\� LV� YHU\� KLJK� DQG� WKXV� DOO� SDWLHQWV� XQGHUJRLQJ�
XULQDU\� GLYHUVLRQ� UHTXLUH� IROORZ-XS� VXUYHLOODQFH� XVLQJ�
XURIORZPHWU\�� UHWURJUDGH� XUHWKURJUDP� DQG�RU�
F\VWRVFRS\���� 

*HQLWDO�7UDXPD 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� PXVW� VXVSHFW� SHQLOH� IUDFWXUH� ZKHQ� D�
SDWLHQW� SUHVHQWV� ZLWK� SHQLOH� HFFK\PRVLV��
VZHOOLQJ�� FUDFNLQJ� RU� VQDSSLQJ� VRXQG� GXULQJ�
LQWHUFRXUVH� RU� PDQLSXODWLRQ� DQG� LPPHGLDWH�
GHWXPHVFHQFH�� �6WDQGDUG�� (YLGHQFH� 6WUHQJWK��
*UDGH�%� 

3HQLOH�VZHOOLQJ�DQG�HFFK\PRVLV�DUH��WKH�PRVW�FRPPRQ�
V\PSWRPV� RI� SHQLOH� IUDFWXUH�� 0RVW� SDWLHQWV� UHSRUW� � D�
FUDFNLQJ� RU� VQDSSLQJ� VRXQG� IROORZHG� E\� LPPHGLDWH�
GHWXPHVFHQFH�� 2WKHU� V\PSWRPV� PD\� LQFOXGH� SHQLOH�
SDLQ� DQG� SHQLOH� DQJXODWLRQ����-����+LVWRU\� DQG� SK\VLFDO�
H[DPLQDWLRQ�DORQH�DUH�RIWHQ��GLDJQRVWLF�LQ�SDWLHQWV�ZLWK�
WKHVH�SUHVHQWLQJ�V\PSWRPV�������-��� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� VKRXOG� SHUIRUP� SURPSW� VXUJLFDO�
H[SORUDWLRQ� DQG� UHSDLU� LQ� SDWLHQWV� ZLWK� DFXWH�
VLJQV�DQG�V\PSWRPV�RI�SHQLOH�IUDFWXUH���6WDQGDUG��
(YLGHQFH�6WUHQJWK��*UDGH�%� 

,Q�SDWLHQWV�ZLWK�KLVWRULFDO�DQG�SK\VLFDO�VLJQV�FRQVLVWHQW�
ZLWK� � SHQLOH� IUDFWXUH�� VXUJLFDO� UHSDLU� VKRXOG� EH�
SHUIRUPHG�� 7KH� UHSDLU� LV� SHUIRUPHG� E\� H[SRVLQJ� WKH�
LQMXUHG� FRUSXV� � FDYHUQRVXP� WKURXJK� HLWKHU� D� YHQWUDO�
PLGOLQH� RU� FLUFXPFLVLRQ� LQFLVLRQ�� 7XQLFDO� UHSDLU� LV�
SHUIRUPHG� ZLWK� DEVRUEDEOH� VXWXUH� DQG� VKRXOG� EH�
SHUIRUPHG�DW�WKH�WLPH�RI�SUHVHQWDWLRQ�WR�LPSURYH�ORQJ-
WHUP�SDWLHQW�RXWFRPHV����������������-��� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� PD\� SHUIRUP� XOWUDVRXQG� LQ� SDWLHQWV�
ZLWK� HTXLYRFDO� VLJQV� DQG� V\PSWRPV� RI� SHQLOH�
IUDFWXUH���([SHUW�2SLQLRQ� 

3DWLHQWV� ZLWK� HTXLYRFDO� VLJQV� RI� SHQLOH� IUDFWXUH� PD\�
XQGHUJR� LPDJLQJ� DV� DQ� DGMXQFW� VWXG\� WR� DVVLVW� ZLWK�

FRQILUPDWLRQ� RU� H[FOXVLRQ� RI� WKH� GLDJQRVLV� RI� SHQLOH�
IUDFWXUH��������� 8OWUDVRXQG� LV� WKH� PRVW� FRPPRQO\� XVHG�
LPDJLQJ�PRGDOLW\�GXH�WR�ZLGH�DYDLODELOLW\��ORZ�FRVW��DQG�
UDSLG�H[DPLQDWLRQ�WLPHV���������5RXWLQH�XOWUDVRXQG�LV�QRW�
QHFHVVDU\�LQ�SHQLOH�IUDFWXUH�FDVHV�ZKHQ�WKH�GLDJQRVLV�LV�
FOHDU�� 05,� FDQ� EH� FRQVLGHUHG� DOWHUQDWLYHO\� LQ� FDVHV�
ZKHQ� XOWUDVRXQG� SURYHV� WR� EH� HTXLYRFDO� RU�
XQDYDLODEOH���������,I� LPDJLQJ� LV� HTXLYRFDO� RU� GLDJQRVLV�
UHPDLQV� LQ� GRXEW�� VXUJLFDO� H[SORUDWLRQ� VKRXOG� EH�
SHUIRUPHG� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� PXVW� SHUIRUP� HYDOXDWLRQ� IRU�
FRQFRPLWDQW� XUHWKUDO� LQMXU\� LQ� SDWLHQWV� ZLWK�
SHQLOH� IUDFWXUH� RU� SHQHWUDWLQJ� WUDXPD� ZKR�
SUHVHQW�ZLWK�EORRG�DW� WKH�XUHWKUDO�PHDWXV��JURVV�
KHPDWXULD� RU� LQDELOLW\� WR� YRLG�� �6WDQGDUG��
(YLGHQFH�6WUHQJWK��*UDGH�%� 

3DWLHQWV�ZLWK�SHQLOH�IUDFWXUH�DQG�JURVV�KHPDWXULD��EORRG�
DW� WKH� XUHWKUDO� PHDWXV�� RU� LQDELOLW\� WR� YRLG� VKRXOG�
XQGHUJR� HYDOXDWLRQ� IRU� FRQFRPLWDQW� XUHWKUDO�
LQMXU\��������-���� $Q� DGGLWLRQDO� ULVN� IDFWRU� LV� ELODWHUDO�
FRUSRUDO� ERG\� IUDFWXUH������������� 2SWLRQV� IRU� HYDOXDWLRQ�
LQFOXGH� XUHWKURVFRS\� DQG� UHWURJUDGH�
XUHWKURJUDP������������������������� 1HLWKHU� PHWKRG� LV�
VXSHULRU� IRU� GLDJQRVLV�� 7KH� FKRLFH� RI� UHWURJUDGH�
XUHWKURJUDP� RU� F\VWRVFRS\� LV� WKH� GHFLVLRQ� RI� WKH�
XURORJLVW�EDVHG�RQ�DYDLODELOLW\�RI�HTXLSPHQW�DQG�WLPLQJ�
RI�WKH�SURFHGXUH� 

*XLGHOLQH�6WDWHPHQW���D� 

)RU� EOXQW� VFURWDO� LQMXULHV�� FOLQLFLDQV� VKRXOG�
SHUIRUP�VFURWDO�XOWUDVRQRJUDSK\�IRU�PRVW�SDWLHQWV�
KDYLQJ� SK\VLFDO� ILQGLQJV� VXJJHVWLYH� RI� WHVWLFXODU�
UXSWXUH�� �5HFRPPHQGDWLRQ�� (YLGHQFH� 6WUHQJWK��
*UDGH�&� 

&OLQLFDO� H[DPLQDWLRQ� RI� WKH� VFURWXP� IROORZLQJ� WUDXPD�
FDQ� EH� OLPLWHG� GXH� WR� VLJQLILFDQW� VFURWDO� VZHOOLQJ� DQG�
SDWLHQW� GLVFRPIRUW�� 6FURWDO� XOWUDVRXQG� FDQ� UHOLDEO\�
GLDJQRVH�WHVWLFXODU�UXSWXUH�ZLWK�D�KLJK�OHYHO�RI�DFFXUDF\�
LQ� WKH� VHWWLQJ� RI� EOXQW� VFURWDO� WUDXPD��������� 7KH�PRVW�
VSHFLILF� ILQGLQJV� RQ� XOWUDVRQRJUDSK\� DUH� ORVV� RI�
WHVWLFXODU� FRQWRXU� DQG� KHWHURJHQHRXV� HFKRWH[WXUH� RI�
SDUHQFK\PD�� ZKLFK� VKRXOG� SURPSW� WHVWLFXODU� UHSDLU������
3URPSW� VXUJLFDO� H[SORUDWLRQ� LV� LQGLFDWHG� ZLWK�
VRQRJUDSKLF� ILQGLQJV� RI� WHVWLFXODU� UXSWXUH�� HTXLYRFDO�
LPDJLQJ�� ODUJH�KHPDWRPD��RU�FOHDU�SK\VLFDO� ILQGLQJV�RI�
WHVWLFXODU� UXSWXUH�� ZKLFK� UHVXOWV� LQ� WHVWLFXODU� VDOYDJH�
UDWHV�RI���–����������� 

*XLGHOLQH�6WDWHPHQW���E� 

)RU� PRVW� SHQHWUDWLQJ� VFURWDO� LQMXULHV�� FOLQLFLDQV�
VKRXOG� SHUIRUP� SURPSW� VXUJLFDO� H[SORUDWLRQ�ZLWK�

*HQLWDO�7UDXPD 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 
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UHSDLU� RU� RUFKLHFWRP\� �ZKHQ� QRQ-VDOYDJHDEOH��
JLYHQ�WKH�KLJK�UDWH�RI�WHVWLFXODU�LQMXU\�DQG�OLPLWHG�
VHQVLWLYLW\� RI� XOWUDVRXQG� LQ� WKLV� VHWWLQJ�
�5HFRPPHQGDWLRQ��(YLGHQFH�6WUHQJWK��*UDGH�&� 

3HQHWUDWLQJ� LQMXULHV� WR� WKH� VFURWXP� UHTXLUH� SURPSW�
H[SORUDWLRQ�ZLWK�GHEULGHPHQW�DQG�SULPDU\�UHSDLU�RI�WKH�
WXQLFD�DOEXJLQHD�RU�RUFKLHFWRP\��DV�VHULHV�GHPRQVWUDWH�
D�!�����UDWH�RI�WHVWLFXODU�LQMXU\���������&OLQLFLDQV�VKRXOG�
PDLQWDLQ� D� KLJK� OHYHO� RI� FOLQLFDO� VXVSLFLRQ� IRU�
FRQFRPLWDQW� LQMXU\� WR� WKH� VSHUPDWLF� FRUG� VWUXFWXUHV��
FRQWUDODWHUDO� WHVWLFOH�� SHQLOH� FRUSRUDO� ERGLHV�� DQG�
XUHWKUD����� 7KH� XWLOLW\� RI� VFURWDO� XOWUDVRXQG� IRU� WKH�
HYDOXDWLRQ� RI� WHVWLFXODU� UXSWXUH� LQ� WKH� VHWWLQJ� RI�
SHQHWUDWLQJ�VFURWDO�WUDXPD�LV�OLPLWHG���� 

*XLGHOLQH�6WDWHPHQW���F� 

6XUJHRQV� VKRXOG�SHUIRUP�VFURWDO� H[SORUDWLRQ�DQG�
GHEULGHPHQW�ZLWK�WXQLFDO�FORVXUH��ZKHQ�SRVVLEOH��
RU� RUFKLHFWRP\� �ZKHQ� QRQ-VDOYDJHDEOH�� LQ�
SDWLHQWV� ZLWK� VXVSHFWHG� WHVWLFXODU� UXSWXUH��
�6WDQGDUG��(YLGHQFH�6WUHQJWK��*UDGH�%� 

7HVWLFXODU� UXSWXUH� DIWHU� EOXQW� RU� SHQHWUDWLQJ� VFURWDO�
LQMXULHV�PD\� EH� VXJJHVWHG� E\� VFURWDO� HFFK\PRVLV� DQG�
VZHOOLQJ� RU� GLIILFXOW\� LQ� LGHQWLI\LQJ� WKH� FRQWRXUV� RI� WKH�
WHVWLFOH�RQ�SK\VLFDO�H[DP��(DUO\�H[SORUDWLRQ�DQG�UHSDLU�
PD\�SUHYHQW�FRPSOLFDWLRQV��VXFK�DV�LVFKHPLF�DWURSK\�RI�
WKH�WHVWLV�DQG�LQIHFWLRQ�����5HSDLU�RI�WKH�UXSWXUHG�WHVWLV�
E\� GHEULGLQJ� QRQ-YLDEOH� WLVVXH� DQG� FORVLQJ� WKH� WXQLFD�
DOEXJLQHD� LV� SUHIHUUHG� ZKHQ� SRVVLEOH��������� 7XQLFD�
YDJLQDOLV� IODS�RU� JUDIW�PD\�EH�XVHG� WR�SURYLGH� FORVXUH�
ZKHQ� WKH� WXQLFD� DOEXJLQHD� FDQQRW� EH� FORVHG�
SULPDULO\���� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV�VKRXOG�SHUIRUP�H[SORUDWLRQ�DQG� OLPLWHG�
GHEULGHPHQW�RI�QRQ-YLDEOH�WLVVXH�LQ�SDWLHQWV�ZLWK�
H[WHQVLYH� JHQLWDO� VNLQ� ORVV� RU� LQMXU\� IURP�
LQIHFWLRQ�� VKHDULQJ� LQMXULHV�� RU� EXUQV� �WKHUPDO��
FKHPLFDO�� HOHFWULFDO��� �6WDQGDUG�� (YLGHQFH�
6WUHQJWK��*UDGH�%� 

,QLWLDO� PDQDJHPHQW� LQ� WKHVH� SDWLHQWV� VKRXOG� LQFOXGH�
RSHUDWLYH� H[SORUDWLRQ�� LUULJDWLRQ�� DQG� OLPLWHG�
GHEULGHPHQW� RI� FOHDUO\� QRQ-YLDEOH� WLVVXH����-���� *HQLWDO�
VNLQ� LV� ZHOO� YDVFXODUL]HG� DQG� WLVVXHV� ZLWK� PDUJLQDO�
YLDELOLW\� PD\� VXUYLYH� GXH� WR� FROODWHUDO� EORRG� IORZ��
7\SLFDOO\�� WKHVH� LQMXULHV� UHTXLUH�PXOWLSOH�SURFHGXUHV� LQ�
WKH� RSHUDWLQJ� URRP� SULRU� WR� GHILQLWLYH� UHFRQVWUXFWLYH�
SURFHGXUHV��:RXQG�PDQDJHPHQW�FDQ� LQFOXGH�D�YDULHW\�
RI� PHWKRGV� LQFOXGLQJ� JDX]H� GUHVVLQJV� ZLWK� IUHTXHQW�
FKDQJHV�� VLOYHU� VXOIDGLD]LQH� RU� WRSLFDO� DQWLELRWLF� DQG�
RFFOXVLYH� GUHVVLQJ�� RU� QHJDWLYH� SUHVVXUH�
GUHVVLQJV��������-���������������-���5HFRQVWUXFWLYH�
WHFKQLTXHV� IRU�GHILQLWLYH� UHSDLU� LQFOXGH�SULPDU\�FORVXUH�

DQG�DGYDQFHPHQW� IODSV�� SODFHPHQW� RI� VNLQ�JUDIWV�� IUHH�
WLVVXH� IODSV�� DQG� SHGLFOH� EDVHG� VNLQ� IODSV����-

�������������������-��� 

*XLGHOLQH�6WDWHPHQW���� 

6XUJHRQV� VKRXOG� SHUIRUP� SURPSW� SHQLOH�
UHSODQWDWLRQ� LQ� SDWLHQWV� ZLWK� WUDXPDWLF� SHQLOH�
DPSXWDWLRQ�� ZLWK� WKH� DPSXWDWHG� DSSHQGDJH�
ZUDSSHG� LQ�VDOLQH-VRDNHG�JDX]H�� LQ�D�SODVWLF�EDJ�
DQG� SODFHG� RQ� LFH� GXULQJ� WUDQVSRUW�� �&OLQLFDO�
3ULQFLSOH� 

8URORJLVWV� VKRXOG� SHUIRUP� UH-DQDVWRPRVLV� RI�
PDFURVFRSLF� VWUXFWXUHV�� LQFOXGLQJ� WKH� FRUSRUD�
FDYHUQRVD�� VSDWXODWHG� UHSDLU� RI� WKH� XUHWKUD�� DQG� VNLQ��
ZKHQ�WKH�DPSXWDWHG�SHQLV�LV�DYDLODEOH��$�PLFURYDVFXODU�
VXUJHRQ� VKRXOG� EH� FRQVXOWHG� ZKHQHYHU� SRVVLEOH� WR�
SHUIRUP�PLFURVFRSLF�UHSDLU�RI�GRUVDO�DUWHULHV��YHLQV��DQG�
QHUYHV�� 0LFURYDVFXODU� UHSDLU� PD\� LPSURYH� RXWFRPHV��
HVSHFLDOO\�ZLWK�UHVSHFW�WR�ORVV�RI�SHQLOH�VNLQ��7UDQVIHU�WR�
D� FHQWHU� ZLWK� WKHVH� FDSDELOLWLHV� FDQ� EH� FRQVLGHUHG� IRU�
WKLV� UHDVRQ�� 7KH� DPSXWDWHG� DSSHQGDJH� VKRXOG� EH�
WUDQVSRUWHG� WR� WKH� KRVSLWDO� LQ� D� WZR-EDJ� V\VWHP��ZLWK�
WKH�SHQLV�ZUDSSHG� LQ�VDOLQH-VRDNHG�JDX]H��SODFHG� LQ�D�
SODVWLF�EDJ��DQG�WKHQ�SODFHG�RQ�LFH�LQ�D�VHFRQG�EDJ� 

*XLGHOLQH�6WDWHPHQW���� 

&OLQLFLDQV� VKRXOG� LQLWLDWH� DQFLOODU\� SV\FKRORJLFDO��
LQWHUSHUVRQDO�� DQG�RU� UHSURGXFWLYH� FRXQVHOLQJ�
DQG� WKHUDS\� IRU� SDWLHQWV� ZLWK� JHQLWDO� WUDXPD�
ZKHQ�ORVV�RI�VH[XDO��XULQDU\��DQG�RU�UHSURGXFWLYH�
IXQFWLRQ�LV�DQWLFLSDWHG���([SHUW�2SLQLRQ� 

*HQLWDO� WUDXPD� KDV� WKH� XQLTXH� FDSDFLW\� WR�
VLPXOWDQHRXVO\� DOWHU� VH[XDO�� XULQDU\�� DQG� UHSURGXFWLYH�
IXQFWLRQ�� � 6XFK� DOWHUDWLRQV� FDQ� EH� WHPSRUDU\� RU�
SHUPDQHQW�� GHSHQGLQJ� RQ� WKH� VHYHULW\� RI� WKH� LQMXU\�-
LHV�� DQG� GHJUHH� RI� VRIW� WLVVXH� ORVV�� 6H[XDO� DFWLYLW\� LV�
OLPLWHG� �RU� SURKLELWHG�� GXULQJ� UHFRYHU\� IURP� WKH� LQLWLDO�
WUDXPD� DQG� DQ\� UHTXLVLWH� UHFRQVWUXFWLYH� VXUJHULHV�
ZKLFK�DUH�FRPPRQO\�SHUIRUPHG�ZHHNV�RU�PRQWKV�DIWHU�
WKH� LQLWLDO� WUDXPDWLF� HYHQW�� $GGLWLRQDOO\�� SHUPDQHQW�
VFDUULQJ� RI� JHQLWDO� VNLQ� DQG�RU� RYHUW� ORVV� RI� SHQLOH��
WHVWLFXODU�� RU� FOLWRUDO� WLVVXH� FDQ� FKDOOHQJH� WKH�SDWLHQW¶V�
RZQ�VHQVH�RI�VHOI�DQG�ERG\�LPDJH��6H[XDO��XULQDU\��DQG�
IHUWLOLW\� SUREOHPV� PD\� EH� DPSOLILHG� LQ� SRO\WUDXPD�
SDWLHQWV�ZKR�VXVWDLQHG�FRPRUELG� LQMXULHV�WKDW�FDQ�DOVR�
DIIHFW� JHQLWRXULQDU\� IXQFWLRQ�� VXFK� DV� WUDXPDWLF� EUDLQ�
LQMXU\�� VSLQDO� FRUG� LQMXU\�� VHYHUH� EXUQV�� VHYHUH�
RUWKRSHGLF� LQMXULHV� �LQFOXGLQJ� OLPE� DPSXWDWLRQ��� DQG�
FRORUHFWDO� LQMXULHV����-����7KH�VXP-WRWDO�RI� WKHVH�HIIHFWV�
FDQ� OHDG� WR� PHQWDO� KHDOWK� SUREOHPV� IRU� WKH� LQMXUHG�
LQGLYLGXDO� DQG� UHODWLRQVKLS� SUREOHPV� EHWZHHQ� WKH�
SDWLHQW� DQG� KLV�KHU� FXUUHQW� RU� IXWXUH� LQWLPDWH� SDUWQHU
�V��� 7KXV�� HDUO\� FRQVXOWDWLRQ� ZLWK� PHQWDO� KHDOWK�
SURIHVVLRQDOV� VNLOOHG� LQ� DGGUHVVLQJ� LVVXHV� RI� LQWLPDF\�

)XWXUH�5HVHDUFK 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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DQG�VH[XDOLW\�PD\�KHOS� WKH�SDWLHQW�DQG�KLV�KHU� VH[XDO�
SDUWQHU�V�� GXULQJ� WKH� FRXUVH� RI� UHFRYHU\� DQG�
UHKDELOLWDWLRQ�DIWHU�JHQLWDO�WUDXPD�����,I�SHUPDQHQW�ORVV�
RI�UHSURGXFWLYH�IXQFWLRQ�LV�DQWLFLSDWHG��HDUO\�VDOYDJH�RI�
UHPDLQLQJ� VSHUP�� HLWKHU� DVSLUDWHG� IURP� WKH� VHPLQDO�
YHVLFOHV���� RU� IOXVKHG� IURP� WKH� YDV� GHIHUHQV� DIWHU�
RUFKLHFWRP\���������LV�SRVVLEOH��EXW�SUHVHQWV�D�P\ULDG�RI�
ORJLVWLFDO� DQG� HWKLFDO� FKDOOHQJHV� ZKLFK� OLPLW� LWV�
IHDVLELOLW\�� $W� D� PLQLPXP�� JHQLWDO� WUDXPD� SDWLHQWV� DW�
ULVN� IRU� LQIHUWLOLW\� VKRXOG� EH� UHIHUUHG� WR� DSSURSULDWH�
FHQWHUV� IRU� UHSURGXFWLYH� FRXQVHOLQJ� DQG� WUHDWPHQW��
ZKHQ�QHHGHG� 

)8785(�5(6($5&+ 

$V�WKH�ILHOG�RI�JHQLWRXULQDU\�UHFRQVWUXFWLRQ�FRQWLQXHV�WR�
HYROYH�� FOLQLFLDQV� PXVW� VWULYH� WR� DSSURDFK� FOLQLFDO�
SUREOHPV� LQ� D� FUHDWLYH�� PXOWL-GLVFLSOLQDU\�� HYLGHQFH-
EDVHG� PDQQHU� WR� HQVXUH� RSWLPDO� RXWFRPHV�� )XUWKHU�
UHVHDUFK� LV� QHHGHG� WR� FODULI\� ZKLFK� UDGLRJUDSKLF�
LQGLFDWRUV� RI� UHQDO� LQMXULHV� FDQ� EH� XVHG� WR� IDFLOLWDWH�
VHOHFWLRQ� RI� DSSURSULDWH� FDQGLGDWHV� IRU� DQJLRJUDSKLF�
HPEROL]DWLRQ��&RPSOH[�XUHWHUDO�GHIHFWV�DUH�LQFUHDVLQJO\�
DPHQDEOH�WR�URERWLF�UHSDLU��DQG�IXUWKHU�VWXG\�LV�QHHGHG�
WR� FODULI\� WKH� UROH� RI� FODVVLF� UHFRQVWUXFWLYH� WHFKQLTXHV��
VXFK� DV� %RDUL� IODS�� LOHDO� XUHWHU�� DQG� GRZQZDUG�
QHSKURSH[\� LQ� WKH� URERWLF� HUD�� (YDOXDWLRQ� RI� WKH�
H[LVWLQJ� OLWHUDWXUH� GRHV� QRW� GHPRQVWUDWH� FRQFOXVLYHO\�
ZKHWKHU� RU� ZKHQ� 35� RI� XUHWKUDO� GLVUXSWLRQ� LQMXULHV� LV�
DGYDQWDJHRXV� RYHU� LQLWLDO� 63� XULQDU\� GLYHUVLRQ� DORQH�
IROORZHG� E\� GHILQLWLYH� GHOD\HG� XUHWKURSODVW\�� 6LPLODUO\��
WKH� UROH� RI� 637� SODFHPHQW� UHPDLQV� FRQWURYHUVLDO� LQ�
SHOYLF� IUDFWXUH� XUHWKUDO� LQMXU\� SDWLHQWV� ZKR� DUH�
FDQGLGDWHV� IRU� LQWHUQDO� SXELF� IL[DWLRQ� SURFHGXUHV��
*HQLWDO� LQMXULHV� DUH� UDUHO\� OLIH� WKUHDWHQLQJ�� EXW� WKH\�
RIWHQ�EHFRPH� WKH�PDOH� WUDXPD�SDWLHQW¶V� FKLHI� FRQFHUQ�
RQFH� DFXWH� LVVXHV� DUH� UHVROYHG�� 3ODVWLF� VXUJLFDO�
SULQFLSOHV� RIIHU� DQ� LPSRUWDQW� JXLGH� IRU� RSWLPDO� JHQLWDO�
FRVPHVLV� DQG� IXQFWLRQ�� )XUWKHU� VWXG\� LV� QHHGHG� LQ� WKH�
DUHDV� RI� WLVVXH� HQJLQHHULQJ�� WLVVXH� JOXHV�� DQG� ZRXQG�
KHDOLQJ�ELRORJ\�WR�RSWLPL]H�RXWFRPHV��

/,67�2)�$%%5(9,$7,216 

$$67 $PHULFDQ�$VVRFLDWLRQ�IRU�WKH�6XUJHU\�RI�7UDXPD 

%81 EORRG�XUHD�QLWURJHQ 

&&7 &RQWUROOHG�FOLQLFDO�WULDO 

&2, &RQIOLFW�RI�LQWHUHVW 

&7 &RPSXWHG�WRPRJUDSK\ 

'06$ 'LPHUFDSWRVXFFLQLF�DFLG 

*2& *XLGHOLQHV�2YHUVLJKW�&RPPLWWHH 

,&8 ,QWHQVLYH�FDUH�XQLW 

,9 ,QWUDYHQRXV 

,93 ,QWUDYHQRXV�S\HORJUDP 

-	( -XGLFLDO�DQG�HWKLFV 

05, 0DJQHWLF�UHVRQDQFH�LPDJLQJ 

25,) 2SHQ�UHGXFWLRQ�LQWHUQDO�IL[DWLRQ 

3)8, 3HOYLF�IUDFWXUH�XUHWKUDO�LQMXU\ 

3*& 3UDFWLFH�*XLGHOLQHV�&RPPLWWHH 

35 3ULPDU\�UHDOLJQPHQW 

5&7 5DQGRPL]HG�FRQWUROOHG�WULDO 

58* UHWURJUDGH�XUHWKURJUDP 

6%3 6\VWROLF�EORRG�SUHVVXUH 

63 6XSUDSXELF 

637 6XSUDSXELF�WXEH 

83- 8UHWHURSHOYLF�MXQFWLRQ 

9&8* 9RLGLQJ�F\VWRXUHWKURJUDP 

)XWXUH�5HVHDUFK 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 
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5()(5(1&(6 

�� 6KHD�%-��*ULPVKDZ�-0��:HOOV�*$�HW�DO��
'HYHORSPHQW�RI�$067$5��D�PHDVXUHPHQW�WRRO�WR�
DVVHVV�WKH�PHWKRGRORJLFDO�TXDOLW\�RI�V\VWHPDWLF�
UHYLHZV��%0&�0HG�5HV�0HWKRGRO������������� 

�� 6WHUQH�-$��+HUQDQ�0$��5HHYHV�%&�HW�DO��52%,16-,��
D�WRRO�IRU�DVVHVVLQJ�ULVN�RI�ELDV�LQ�QRQ-UDQGRPLVHG�
VWXGLHV�RI�LQWHUYHQWLRQV��%0-������������L����� 

�� *X\DWW�*��2[PDQ�$'��$NO�($�HW�DO��*5$'(�
JXLGHOLQHV�����,QWURGXFWLRQ-*5$'(�HYLGHQFH�SURILOHV�
DQG�VXPPDU\�RI�ILQGLQJV�WDEOHV��-�&OLQ�(SLGHPLRO�
�������������� 

�� +LJJLQV�-'$��$VVHVVLQJ�TXDOLW\�RI�LQFOXGHG�VWXGLHV�
LQ�&RFKUDQH�5HYLHZV��7KH�&RFKUDQH�&ROODERUDWLRQ�
0HWKRGV�*URXSV�1HZVOHWWHU��9RO�������� 

�� :KLWLQJ�3)��5XWMHV�$:��:HVWZRRG�0(�HW�DO��
48$'$6-���D�UHYLVHG�WRRO�IRU�WKH�TXDOLW\�
DVVHVVPHQW�RI�GLDJQRVWLF�DFFXUDF\�VWXGLHV��$QQ�
,QWHUQ�0HG���������������� 

�� 1RUULV�6/��/HH�1-��6HYHUDQFH�6�HW�DO��$SSHQGL[�%��
4XDOLW\�DVVHVVPHQW�PHWKRGV�IRU�GUXJ�FODVV�UHYLHZV�
IRU�WKH�GUXJ�HIIHFWLYHQHVV�UHYLHZ�SURMHFW��,Q��'UXJ�
&ODVV�5HYLHZ��1HZHU�'UXJV�IRU�WKH�7UHDWPHQW�RI�
'LDEHWHV�0HOOLWXV��)LQDO�5HSRUW��3RUWODQG��2UHJRQ�
+HDOWK�	�6FLHQFH�8QLYHUVLW\������� 

�� )DUDGD\�0��+XEEDUG�+��.RVLDN�%�HW�DO��6WD\LQJ�DW�
WKH�FXWWLQJ�HGJH��D�UHYLHZ�DQG�DQDO\VLV�RI�HYLGHQFH�
UHSRUWLQJ�DQG�JUDGLQJ��WKH�UHFRPPHQGDWLRQV�RI�WKH�
$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ��%-8�,QW�������
��������� 

�� +VX�&��6DQGIRUG�%$��7KH�'HOSKL�7HFKQLTXH��0DNLQJ�
6HQVH�2I�&RQVHQVXV��3UDFWLFDO�$VVHVVPHQW��
5HVHDUFK�	�(YDOXDWLRQ������������� 

�� )X�4��=KDQJ�<0��%DUEDJOL�*�HW�DO��)DFWRUV�WKDW�
LQIOXHQFH�WKH�RXWFRPH�RI�RSHQ�XUHWKURSODVW\�IRU�
SHOYLV�IUDFWXUH�XUHWKUDO�GHIHFW��3)8'���DQ�
REVHUYDWLRQDO�VWXG\�IURP�D�VLQJOH�KLJK-YROXPH�
WHUWLDU\�FDUH�FHQWHU��:RUOG�-�8URO���������������� 

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��,QMXU\�
SUHYHQWLRQ�	�FRQWURO��GDWD�	�VWDWLVWLFV��������
KWWS���ZZZ�FGF�JRY�LQMXU\�ZLVTDUV�
/HDGLQJ&DXVHV�KWPO��$FFHVVHG�6HSWHPEHU��������� 

��� 6RUHLGH�.��(SLGHPLRORJ\�RI�PDMRU�WUDXPD��%U�-�6XUJ�
�������������� 

��� 0F$QLQFK�-:��*HQLWRXULQDU\�WUDXPD��:RUOG�-�8URO�
������������� 

��� 0HQJ�09��%UDQGHV�6%��0F$QLQFK�-:��5HQDO�
WUDXPD��LQGLFDWLRQV�DQG�WHFKQLTXHV�IRU�VXUJLFDO�
H[SORUDWLRQ��:RUOG�-�8URO�������������� 

��� :HVVHOOV�+��6XK�'��3RUWHU�-5�HW�DO��5HQDO�LQMXU\�DQG�
RSHUDWLYH�PDQDJHPHQW�LQ�WKH�8QLWHG�6WDWHV��UHVXOWV�
RI�D�SRSXODWLRQ-EDVHG�VWXG\��-�7UDXPD�����������
���� 

��� 6PLWK�-��&DOGZHOO�(��'
$PRXUV�6�HW�DO��$EGRPLQDO�
WUDXPD��D�GLVHDVH�LQ�HYROXWLRQ��$1=�-�6XUJ�������
�������� 

��� %UH\HU�%1��0F$QLQFK�-:��(OOLRWW�63�HW�DO��0LQLPDOO\�

LQYDVLYH�HQGRYDVFXODU�WHFKQLTXHV�WR�WUHDW�DFXWH�
UHQDO�KHPRUUKDJH��-�8URO����������������� 

��� %XFNOH\�-&��0F$QLQFK�-:��6HOHFWLYH�PDQDJHPHQW�RI�
LVRODWHG�DQG�QRQLVRODWHG�JUDGH�,9�UHQDO�LQMXULHV��-�
8URO����������������� 

��� %UHZHU�0(��-U���6WUQDG�%7��'DOH\�%-��HW�DO��
3HUFXWDQHRXV�HPEROL]DWLRQ�IRU�WKH�PDQDJHPHQW�RI�
JUDGH���UHQDO�WUDXPD�LQ�KHPRG\QDPLFDOO\�XQVWDEOH�
SDWLHQWV��LQLWLDO�H[SHULHQFH��-�8URO�������������
����� 

��� $O-$ZDGL�.��.HKLQGH�(2��$O-+XQD\DQ�$�HW�DO��
/DWURJHQLF�XUHWHULF�LQMXULHV��LQFLGHQFH��DHWLRORJLFDO�
IDFWRUV�DQG�WKH�HIIHFW�RI�HDUO\�PDQDJHPHQW�RQ�
VXEVHTXHQW�RXWFRPH��,QW�8URO�1HSKURO�����������
���� 

��� *RPH]�5*��&HEDOORV�/��&REXUQ�0�HW�DO��&RQVHQVXV�
VWDWHPHQW�RQ�EODGGHU�LQMXULHV��%-8�,QW�����������
��� 

��� %UDQGHV�6��%RUUHOOL�-��-U���3HOYLF�IUDFWXUH�DQG�
DVVRFLDWHG�XURORJLF�LQMXULHV��:RUOG�-�6XUJ�����������
����� 

��� 0RUH\�$)��,YHUVRQ�$-��6ZDQ�$�HW�DO��%ODGGHU�
UXSWXUH�DIWHU�EOXQW�WUDXPD��JXLGHOLQHV�IRU�GLDJQRVWLF�
LPDJLQJ��-�7UDXPD��������������� 

��� %MXUOLQ�0$��)DQWXV�5-��0HOOHWW�00�HW�DO��
*HQLWRXULQDU\�LQMXULHV�LQ�SHOYLF�IUDFWXUH�PRUELGLW\�
DQG�PRUWDOLW\�XVLQJ�WKH�1DWLRQDO�7UDXPD�'DWD�
%DQN��-�7UDXPD���������������� 

��� 0DUWLQH]-3LQHLUR�/��'MDNRYLF�1��3ODV�(�HW�DO��($8�
JXLGHOLQHV�RQ�XUHWKUDO�WUDXPD��(XU�8URO�����������
���� 

��� .RUDLWLP�00��3HOYLF�IUDFWXUH�XUHWKUDO�LQMXULHV��
HYDOXDWLRQ�RI�YDULRXV�PHWKRGV�RI�PDQDJHPHQW��-�
8URO����������������� 

��� .RUDLWLP�00��(IIHFW�RI�HDUO\�UHDOLJQPHQW�RQ�OHQJWK�
DQG�GHOD\HG�UHSDLU�RI�SRVWSHOYLF�IUDFWXUH�XUHWKUDO�
LQMXU\��8URORJ\��������������� 

��� %DONDQ�(��.LOLF�1��'RJUX\RO�+��7KH�HIIHFWLYHQHVV�RI�
HDUO\�SULPDU\�UHDOLJQPHQW�LQ�FKLOGUHQ�ZLWK�SRVWHULRU�
XUHWKUDO�LQMXU\��,QW�-�8URO�������������� 

��� -RUGDQ�*��&KDSSOH�&��+H\QV�&��HGV��8UHWKUDO�
6WULFWXUHV��6RFLpWp�,QWHUQDWLRQDOH�G
8URORJLH������� 

��� /HGG\�/��9RHO]NH�%��:HVVHOOV�+��3ULPDU\�
UHDOLJQPHQW�RI�SHOYLF�IUDFWXUH�XUHWKUDO�LQMXULHV��8URO�
&OLQ�1RUWK�$P��������������� 

��� %UDQGHV�6%��%XFNPDQ�5)��&KHOVN\�0-�HW�DO��
([WHUQDO�JHQLWDOLD�JXQVKRW�ZRXQGV��D�WHQ-\HDU�
H[SHULHQFH�ZLWK�ILIW\-VL[�FDVHV��-�7UDXPD�����������
���� 

��� 7VDQJ�7��'HPE\�$0�HW�DO��3HQLOH�IUDFWXUH�ZLWK�
XUHWKUDO�LQMXU\��-�8URO���������������� 

��� *DPDO�:0��2VPDQ�00��+DPPDG\�$�HW�DO��3HQLOH�
IUDFWXUH��ORQJ-WHUP�UHVXOWV�RI�VXUJLFDO�DQG�
FRQVHUYDWLYH�PDQDJHPHQW��-�7UDXPD�����������
���� 

��� &DVV�$6��/X[HQEHUJ�0��7HVWLFXODU�LQMXULHV��8URORJ\�
�������������� 

5HIHUHQFHV 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 



��� 

 American Urological Association 

��� 3KRQVRPEDW�6��0DVWHU�9$��0F$QLQFK�-:�HW�DO��
3HQHWUDWLQJ�H[WHUQDO�JHQLWDO�WUDXPD��D���-\HDU�
VLQJOH�LQVWLWXWLRQ�H[SHULHQFH��-�8URO������������
���� 

��� -H]LRU�-5��%UDG\�-'��6FKORVVEHUJ�60��0DQDJHPHQW�
RI�SHQLOH�DPSXWDWLRQ�LQMXULHV��:RUOG�-�6XUJ�������
��������� 

��� 0LOOHU�.6��0F$QLQFK�-:��5DGLRJUDSKLF�DVVHVVPHQW�
RI�UHQDO�WUDXPD��RXU���-\HDU�H[SHULHQFH��-�8URO�
��������������� 

��� 0RRUH�((��6KDFNIRUG�65��3DFKWHU�+/�HW�DO��2UJDQ�
LQMXU\�VFDOLQJ��VSOHHQ��OLYHU��DQG�NLGQH\��-�7UDXPD�
��������������� 

��� 6DQWXFFL�5$��0F$QLQFK�-:��6DILU�0�HW�DO��9DOLGDWLRQ�
RI�WKH�DPHULFDQ�DVVRFLDWLRQ�IRU�WKH�VXUJHU\�RI�
WUDXPD�RUJDQ�LQMXU\�VHYHULW\�VFDOH�IRU�WKH�NLGQH\��-�
7UDXPD��������������� 

��� .XDQ�-.��:ULJKW�-/��1DWKHQV�$%�HW�DO��$PHULFDQ�
DVVRFLDWLRQ�IRU�WKH�VXUJHU\�RI�WUDXPD�RUJDQ�LQMXU\�
VFDOH�IRU�NLGQH\�LQMXULHV�SUHGLFWV�QHSKUHFWRP\��
GLDO\VLV��DQG�GHDWK�LQ�SDWLHQWV�ZLWK�EOXQW�LQMXU\�DQG�
QHSKUHFWRP\�IRU�SHQHWUDWLQJ�LQMXULHV��-�7UDXPD�
�������������� 

��� 6KDULDW�6)��5RHKUERUQ�&*��.DUDNLHZLF]�3,�HW�DO��
(YLGHQFH-EDVHG�YDOLGDWLRQ�RI�WKH�SUHGLFWLYH�YDOXH�RI�
WKH�DPHULFDQ�DVVRFLDWLRQ�IRU�WKH�VXUJHU\�RI�WUDXPD�
NLGQH\�LQMXU\�VFDOH��-�7UDXPD��������������� 

��� 6DQWXFFL�5$��0F$QLQFK�-0��*UDGH�,9�UHQDO�LQMXULHV��
HYDOXDWLRQ��WUHDWPHQW��DQG�RXWFRPH��:RUOG�-�6XUJ�
��������������� 

��� 'XJL�''���UG��0RUH\�$)��*XSWD�$�HW�DO��$PHULFDQ�
$VVRFLDWLRQ�IRU�WKH�6XUJHU\�RI�7UDXPD�JUDGH���UHQDO�
LQMXU\�VXEVWUDWLILFDWLRQ�LQWR�JUDGHV��D��ORZ�ULVN��DQG�
�E��KLJK�ULVN���-�8URO���������������� 

��� %XFNOH\�-&��0F$QLQFK�-:��5HYLVLRQ�RI�FXUUHQW�
$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�6XUJHU\�RI�7UDXPD�
5HQDO�,QMXU\�JUDGLQJ�V\VWHP��-�7UDXPD�����������
��� 

��� %UDQGHV�6%��0F$QLQFK�-:��8UEDQ�IUHH�IDOOV�DQG�
SDWWHUQV�RI�UHQDO�LQMXU\��D���-\HDU�H[SHULHQFH�ZLWK�
����FDVHV��-�7UDXPD��������������� 

��� 7DV�)��&HUDQ�&��$WDODU�0+�HW�DO��7KH�HIILFDF\�RI�
XOWUDVRQRJUDSK\�LQ�KHPRG\QDPLFDOO\�VWDEOH�FKLOGUHQ�
ZLWK�EOXQW�DEGRPLQDO�WUDXPD��D�SURVSHFWLYH�
FRPSDULVRQ�ZLWK�FRPSXWHG�WRPRJUDSK\��(XU�-�
5DGLRO�������������� 

��� 3DWHO�9*��:DONHU�0/��7KH�UROH�RI��RQH-VKRW��
LQWUDYHQRXV�S\HORJUDP�LQ�HYDOXDWLRQ�RI�SHQHWUDWLQJ�
DEGRPLQDO�WUDXPD��$P�6XUJ��������������� 

��� 1DJ\�..��%UHQQHPDQ�)'��.URVQHU�60�HW�DO��5RXWLQH�
SUHRSHUDWLYH��RQH-VKRW��LQWUDYHQRXV�S\HORJUDSK\�LV�
QRW�LQGLFDWHG�LQ�DOO�SDWLHQWV�ZLWK�SHQHWUDWLQJ�
DEGRPLQDO�WUDXPD��-�$P�&ROO�6XUJ���������������� 

��� 6DQWXFFL�5$��)LVKHU�0%��7KH�OLWHUDWXUH�LQFUHDVLQJO\�
VXSSRUWV�H[SHFWDQW��FRQVHUYDWLYH��PDQDJHPHQW�RI�
UHQDO�WUDXPD--D�V\VWHPDWLF�UHYLHZ��-�7UDXPD�������
�������� 

��� $WDOD�$��0LOOHU�)%��5LFKDUGVRQ�-'�HW�DO��3UHOLPLQDU\�
YDVFXODU�FRQWURO�IRU�UHQDO�WUDXPD��6XUJ�*\QHFRO�
2EVWHW���������������� 

��� (UVD\�$��$NJXQ�<��([SHULHQFH�ZLWK�UHQDO�JXQVKRW�
LQMXULHV�LQ�D�UXUDO�VHWWLQJ��8URORJ\��������������� 

��� 0F*XLUH�-��%XOWLWXGH�0)��'DYLV�3�HW�DO��3UHGLFWRUV�RI�
RXWFRPH�IRU�EOXQW�KLJK�JUDGH�UHQDO�LQMXU\�WUHDWHG�
ZLWK�FRQVHUYDWLYH�LQWHQW��-�8URO���������������� 

��� %MXUOLQ�0$��-HQJ�(,��*REOH�60�HW�DO��&RPSDULVRQ�RI�
QRQRSHUDWLYH�PDQDJHPHQW�ZLWK�UHQRUUKDSK\�DQG�
QHSKUHFWRP\�LQ�SHQHWUDWLQJ�UHQDO�LQMXULHV��-�7UDXPD�
�������������� 

��� 6DGLFN�0��5RKUO�%��6FKQXOOH�3�HW�DO��0XOWLVOLFH�&7-
DQJLRJUDSK\�LQ�SHUFXWDQHRXV�SRVWLQWHUYHQWLRQDO�
KHPDWXULD�DQG�NLGQH\�EOHHGLQJ��,QIOXHQFH�RI�
GLDJQRVWLF�RXWFRPH�RQ�WKHUDSHXWLF�SDWLHQW�
PDQDJHPHQW��3UHOLPLQDU\�UHVXOWV��$UFK�0HG�5HV�
�������������� 

��� +DUGHH�0-��/RZUDQFH�:��%UDQW�:2�HW�DO��+LJK�
JUDGH�UHQDO�LQMXULHV��DSSOLFDWLRQ�RI�3DUNODQG�
+RVSLWDO�SUHGLFWRUV�RI�LQWHUYHQWLRQ�IRU�UHQDO�
KHPRUUKDJH��-�8URO����������������� 

��� )LJOHU�%'��0DODHE�%6��9RHO]NH�%�HW�DO��([WHUQDO�
YDOLGDWLRQ�RI�D�VXEVWUDWLILFDWLRQ�RI�WKH�$PHULFDQ�
$VVRFLDWLRQ�IRU�WKH�6XUJHU\�RI�7UDXPD�UHQDO�LQMXU\�
VFDOH�IRU�JUDGH���LQMXULHV��-�$P�&ROO�6XUJ�������
��������� 

��� /LQ�:&��/LQ�&+��&KHQ�-+�HW�DO��&RPSXWHG�
WRPRJUDSKLF�LPDJLQJ�LQ�GHWHUPLQLQJ�WKH�QHHG�RI�
HPEROL]DWLRQ�IRU�KLJK-JUDGH�EOXQW�UHQDO�LQMXU\��-�
7UDXPD�$FXWH�&DUH�6XUJ��������������� 

��� =HPS�/��0DQQ�8��5RXUNH�.)��3HULQHSKULF�
KHPDRWRPD�VL]H�LV�LQGHSHQGHQWO\�DVVRFLDWHG�ZLWK�
WKH�QHHG�IRU�XURORJLFDO�LQWHUYHQWLRQ�LQ�PXOWLV\VWHP�
EOXQW�UHQDO�WUDXPD���-�8URO����������������� 

��� .HLKDQL�6��3XWEUHVH�%(��5RJHUV�'0�HW�DO���7KH�
DVVRFLDWLRQV�EHWZHHQ�LQLWLDO�UDGLRJUDSKLF�ILQGLQJV�
DQG�LQWHUYHQWLRQV�IRU�UHQDO�KHPRUUKDJH�DIWHU�KLJK-
JUDGH�UHQDO�WUDXPD���5HVXOWV�IURP�WKH�PXOWL-
LQVWLWXWLRQDO�*8�WUDXPD�VWXG\���-�7UDXPD�$FXWH�
&DUH�6XUJ���������������� 

��� 6LPPRQV�-'��+DUDZD\�$1��6FKPLHJ�5(�HW�DO��%OXQW�
UHQDO�WUDXPD�DQG�WKH�SUHGLFWRUV�RI�IDLOXUH�RI�QRQ-
RSHUDWLYH�PDQDJHPHQW��-�0LVV�6WDWH�0HG�$VVRF�
�������������� 

��� 2QHQ�$��.D\D�0��&LJGHP�0.�HW�DO��%OXQW�UHQDO�
WUDXPD�LQ�FKLOGUHQ�ZLWK�SUHYLRXVO\�XQGLDJQRVHG�SUH-
H[LVWLQJ�UHQDO�OHVLRQV�DQG�JXLGHOLQHV�IRU�HIIHFWLYH�
LQLWLDO�PDQDJHPHQW�RI�NLGQH\�LQMXU\��%-8�,QW�������
�������� 

��� $EGDODWL�+��%XODV�',��6LYLW�&-�HW�DO��%OXQW�UHQDO�
WUDXPD�LQ�FKLOGUHQ��KHDOLQJ�RI�UHQDO�LQMXULHV�DQG�
UHFRPPHQGDWLRQV�IRU�LPDJLQJ�IROORZ-XS��3HGLDWU�
5DGLRO��������������� 

��� %XNXU�0��,QDED�.��%DUPSDUDV�*�HW�DO��5RXWLQH�
IROORZ-XS�LPDJLQJ�RI�NLGQH\�LQMXULHV�PD\�QRW�EH�
MXVWLILHG��-�7UDXPD���������������� 
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��� 'DYLV�3��%XOWLWXGH�0)��.RXNRXQDUDV�-�HW�DO��
$VVHVVLQJ�WKH�XVHIXOQHVV�RI�GHOD\HG�LPDJLQJ�LQ�
URXWLQH�IROORZXS�IRU�UHQDO�WUDXPD��-�8URO�������
��������� 

��� 0DOFROP�-%��'HUZHHVK�,+��0HKUD]LQ�5�HW�DO��
1RQRSHUDWLYH�PDQDJHPHQW�RI�EOXQW�UHQDO�WUDXPD��LV�
URXWLQH�HDUO\�IROORZ-XS�LPDJLQJ�QHFHVVDU\"�%0&�
8URO������������ 

��� %ODQNHQVKLS�-&��*DYDQW�0/��&R[�&(�HW�DO��
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��� (OOLRWW�63�DQG�0F$QLQFK�-:��8UHWHUDO�LQMXULHV��
H[WHUQDO�DQG�LDWURJHQLF��8URO�&OLQ�1RUWK�$P�������
������� 

��� (OOLRWW�63�DQG�0F$QLQFK�-:��8UHWHUDO�LQMXULHV�IURP�
H[WHUQDO�YLROHQFH��WKH���-\HDU�H[SHULHQFH�DW�6DQ�
)UDQFLVFR�*HQHUDO�+RVSLWDO��-�8URO������������
����� 

��� &DUYHU�%6��%R]HPDQ�&%�DQG�9HQDEOH�''��8UHWHUDO�
LQMXU\�GXH�WR�SHQHWUDWLQJ�WUDXPD��6RXWK�0HG�-�
������������� 
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����2QHQ�$��2]WXUN�+��.D\D�0�HW�DO��/RQJ-WHUP�
RXWFRPH�RI�SRVWHULRU�XUHWKUDO�UXSWXUH�LQ�ER\V��D�
FRPSDULVRQ�RI�GLIIHUHQW�VXUJLFDO�PRGDOLWLHV��8URORJ\�
��������������� 

����)ROOLV�+:��.RFK�02�DQG�0F'RXJDO�:6��,PPHGLDWH�
PDQDJHPHQW�RI�SURVWDWRPHPEUDQRXV�XUHWKUDO�
GLVUXSWLRQV��-�8URO����������������� 

����*XLOOH�)��&LSSROD�%��HO�.KDGHU�.�HW�DO��(DUO\�
HQGRVFRSLF�UHDOLJQPHQW�IRU�FRPSOHWH�WUDXPDWLF�
UXSWXUH�RI�WKH�SRVWHULRU�XUHWKUD--���SDWLHQWV��$FWD�
8URO�%HOJ�������������� 

����.RWNLQ�/�DQG�.RFK�02��,PSRWHQFH�DQG�
LQFRQWLQHQFH�DIWHU�LPPHGLDWH�UHDOLJQPHQW�RI�
SRVWHULRU�XUHWKUDO�WUDXPD��UHVXOW�RI�LQMXU\�RU�
PDQDJHPHQW"�-�8URO����������������� 

����0RXGRXQL�60��3DWDUG�--��0DQXQWD�$�HW�DO��(DUO\�
HQGRVFRSLF�UHDOLJQPHQW�RI�SRVW-WUDXPDWLF�SRVWHULRU�
XUHWKUDO�GLVUXSWLRQ��8URORJ\��������������� 

����.X�-��.LP�0(��-HRQ�<6�HW�DO��0DQDJHPHQW�RI�
EXOERXV�XUHWKUDO�GLVUXSWLRQ�E\�EOXQW�H[WHUQDO�
WUDXPD��WKH�VRRQHU��WKH�EHWWHU"�8URORJ\�����������
���� 

����*RQJ�,+��2K�--��&KRL�'.�HW�DO��&RPSDULVRQ�RI�
LPPHGLDWH�SULPDU\�UHSDLU�DQG�GHOD\HG�
XUHWKURSODVW\�LQ�PHQ�ZLWK�EXOERXV�XUHWKUDO�
GLVUXSWLRQ�DIWHU�EOXQW�VWUDGGOH�LQMXU\��.RUHDQ�-�8URO�
�������������� 

����(NHNH�21��(NH�1��)UDFWXUH�RI�WKH�SHQLV�LQ�WKH�1LJHU�
'HOWD�5HJLRQ�RI�1LJHULD��-�:HVW�$IU�&ROO�6XUJ�������
����� 

����.KDQ�=,��0DQDJHPHQW�RI�SHQLOH�IUDFWXUH�DQG�LWV�
RXWFRPH��-�&ROO�3K\VLFLDQV�6XUJ�3DN�����������
���� 

����2]RUDN�$��+RVFDQ�0%��2NVD\�7�HW�DO��0DQDJHPHQW�
DQG�RXWFRPHV�RI�SHQLOH�IUDFWXUH�����\HDUV
�
H[SHULHQFH�IURP�D�WHUWLDU\�FDUH�FHQWHU��,QW�8URO�
1HSKURO��������������� 

����*HGLN�$��.D\DQ�'��<DPLV�6�HW�DO��7KH�GLDJQRVLV�DQG�
WUHDWPHQW�RI�SHQLOH�IUDFWXUH��RXU���-\HDU�
H[SHULHQFH��8OXV�7UDYPD�$FLO�&HUUDKL�'HUJ�
������������ 

����HO-$VVP\�$��HO-7KRORWK�+6��0RKVHQ�7�HW�DO��'RHV�
WLPLQJ�RI�SUHVHQWDWLRQ�RI�SHQLOH�IUDFWXUH�DIIHFW�
RXWFRPH�RI�VXUJLFDO�LQWHUYHQWLRQ"�8URORJ\�������
��������� 

����$WKDU�=��&KDOLVH�35��6KDUPD�8.�HW�DO��3HQLOH�
IUDFWXUH�DW�7ULEKXYDQ�8QLYHUVLW\�7HDFKLQJ�+RVSLWDO��
D�UHWURVSHFWLYH�DQDO\VLV��1HSDO�0HG�&ROO�-�������
������� 

����,EUDKLHP�HO�+,��HO-7KRORWK�+6��0RKVHQ�7�HW�DO��
3HQLOH�IUDFWXUH��ORQJ-WHUP�RXWFRPH�RI�LPPHGLDWH�
VXUJLFDO�LQWHUYHQWLRQ��8URORJ\��������������� 

����1DZD]�+��.KDQ�0��7DUHHQ�)0�HW�DO��3HQLOH�IUDFWXUH��
SUHVHQWDWLRQ�DQG�PDQDJHPHQW��-�&ROO�3K\VLFLDQV�
6XUJ�3DN��������������� 

����5HVWUHSR�-$��(VWUDGD�&*��*DUFLD�+$�HW�DO��&OLQLFDO�
H[SHULHQFH�LQ�WKH�PDQDJHPHQW�RI�SHQLOH�IUDFWXUHV�
DW�+RVSLWDO�8QLYHUVLWDULR�GHO�9DOOH��&DOL--&RORPELD���
$UFK�(VS�8URO��������������� 

����$JDUZDO�00��6LQJK�6.��6KDUPD�'.�HW�DO��)UDFWXUH�
RI�WKH�SHQLV��D�UDGLRORJLFDO�RU�FOLQLFDO�GLDJQRVLV"�$�
FDVH�VHULHV�DQG�OLWHUDWXUH�UHYLHZ��&DQ�-�8URO�������
��������� 

����(O�$WDW�5��6ID[L�0��%HQVODPD�05�HW�DO��)UDFWXUH�RI�
WKH�SHQLV��PDQDJHPHQW�DQG�ORQJ-WHUP�UHVXOWV�RI�
VXUJLFDO�WUHDWPHQW��([SHULHQFH�LQ�����FDVHV��-�
7UDXPD��������������� 

����/HH�6+��%DN�&:��&KRL�0+�HW�DO��7UDXPD�WR�PDOH�
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JHQLWDO�RUJDQV��D���-\HDU�UHYLHZ�RI�����SDWLHQWV��
LQFOXGLQJ�����WUHDWHG�E\�VXUJHU\��%-8�,QW�������
��������� 

����(O-%DKQDVDZ\�06�DQG�*RPKD�0$��3HQLOH�IUDFWXUHV��
WKH�VXFFHVVIXO�RXWFRPH�RI�LPPHGLDWH�VXUJLFDO�
LQWHUYHQWLRQ��,QW�-�,PSRW�5HV��������������� 

����'LQFHO�&��&DVNXUOX�7��5HVLP�6�HW�DO��)UDFWXUH�RI�WKH�
SHQLV��,QW�8URO�1HSKURO��������������� 

����1DVVHU�7$�DQG�0RVWDID�7��'HOD\HG�VXUJLFDO�UHSDLU�
RI�SHQLOH�IUDFWXUH�XQGHU�ORFDO�DQHVWKHVLD��-�6H[�0HG�
�������������� 

����+LQHY�$��)UDFWXUH�RI�WKH�SHQLV��WUHDWPHQW�DQG�
FRPSOLFDWLRQV��$FWD�0HG�2ND\DPD��������������� 

����3DQG\DQ�*9��=DKDUDQL�$%�DQG�$O�5DVKLG�0��
)UDFWXUH�SHQLV��DQ�DQDO\VLV�RI����FDVHV��
6FLHQWLILF:RUOG-RXUQDO���������������� 

����%H\VHO�0��7HNLQ�$��*XUGDO�0�HW�DO��(YDOXDWLRQ�DQG�
WUHDWPHQW�RI�SHQLOH�IUDFWXUHV��DFFXUDF\�RI�FOLQLFDO�
GLDJQRVLV�DQG�WKH�YDOXH�RI�FRUSXV�FDYHUQRVRJUDSK\��
8URORJ\��������������� 

����0RUHQR�6LHUUD�-��*DUGH�*DUFLD�+��)HUQDQGH]�3HUH]�
&�HW�DO��6XUJLFDO�UHSDLU�DQG�DQDO\VLV�RI�SHQLOH�
IUDFWXUH�FRPSOLFDWLRQV��8URO�,QW��������������� 

����.RFKDNDUQ�:��9LVHVKVLQGK�9�DQG�0XDQJPDQ�9��
3HQLOH�IUDFWXUH��ORQJ-WHUP�RXWFRPH�RI�WUHDWPHQW��-�
0HG�$VVRF�7KDL��������������� 

����6KHOEDLD�$0��)RXDG�7��,EUDKLP�+�HW�DO��/LPLWHG�
H[SHULHQFH�LQ�WKH�HDUO\�PDQDJHPHQW�RI�IUDFWXUHG�
SHQLV��-��(PHUJ��0HG���7UDXPD�$FXWH�&DUH����������
��� 

����&DYDOFDQWL�$*��.UDPEHFN�5��$UDXMR�$�HW�DO��
0DQDJHPHQW�RI�XUHWKUDO�OHVLRQV�LQ�SHQLOH�EOXQW�
WUDXPD��,QW�-�8URO���������������� 

����.RLIPDQ�/��%DUURV�5��-XQLRU�5$�HW�DO��3HQLOH�
IUDFWXUH��GLDJQRVLV��WUHDWPHQW�DQG�RXWFRPHV�RI�����
SDWLHQWV��8URORJ\���������������� 

����'HOO
$WWL�/��7KH�UROH�RI�XOWUDVRQRJUDSK\�LQ�WKH�
GLDJQRVLV�DQG�PDQDJHPHQW�RI�SHQLOH�WUDXPD��-�
8OWUDVRXQG��������������� 

����7XUND\�5��<HQLFH�0*��$NVR\�6�HW�DO��&RQWULEXWLRQ�RI�
05,�WR�FOLQLFDOO\�HTXLYRFDO�SHQLOH�IUDFWXUH�FDVHV��
8OXV�7UDYPD�$FLO�&HUUDKL�'HUJ��������������� 

����$O-*KD]R�0$��*KDOD\LQL�,)��0DWDQL�<6�HW�DO��
,PPHGLDWH�VXUJLFDO�UHSDLU�RI�SHQLOH�IUDFWXUH��
([SHULHQFH�LQ����FDVHV��-RUGDQ�0HG�-�����������
���� 

����.KDQ�50��0DOLN�0$��-DPLO�0�HW�DO��3HQLOH�IUDFWXUH��
H[SHULHQFH�DW�$\XE�7HDFKLQJ�+RVSLWDO��-�$\XE�0HG�
&ROO�$EERWWDEDG�������������� 

����:DQJ�&1��+XDQJ�&+��&KLDQJ�&3�HW�DO��5HFHQW�
H[SHULHQFH�RI�SHQLOH�IUDFWXUH������-�������
*DR[LRQJ�<L�;XH�.H�;XH�=D�=KL��������������� 

����(O-$VVP\�$��(O-7KRORWK�+6��0RKVHQ�7�HW�DO��/RQJ-
WHUP�RXWFRPH�RI�VXUJLFDO�WUHDWPHQW�RI�SHQLOH�
IUDFWXUH�FRPSOLFDWHG�E\�XUHWKUDO�UXSWXUH��-�6H[�0HG�
�������������� 

����*KLODQ�$0��$O-$VEDKL�:$��*KDIRXU�0$�HW�DO��

0DQDJHPHQW�RI�SHQLOH�IUDFWXUHV��6DXGL�0HG�-�������
��������� 

����3DUN�-6�DQG�/HH�6-��7HVWLFXODU�LQMXULHV-HIILFDF\�RI�
WKH�RUJDQ�LQMXU\�VFDOH�GHYHORSHG�E\�WKH�$PHULFDQ�
$VVRFLDWLRQ�IRU�WKH�6XUJHU\�RI�7UDXPD��.RUHDQ�-�
8URO�������������� 

����%XFNOH\�-&��0F$QLQFK�-��8VH�RI�XOWUDVRQRJUDSK\�IRU�
WKH�GLDJQRVLV�RI�WHVWLFXODU�LQMXULHV�LQ�EOXQW�VFURWDO�
WUDXPD��-�8URO���������������� 

����*XLFKDUG�*��(O�$PPDUL�-��'HO�&RUR�&�HW�DO��
$FFXUDF\�RI�XOWUDVRQRJUDSK\�LQ�GLDJQRVLV�RI�
WHVWLFXODU�UXSWXUH�DIWHU�EOXQW�VFURWDO�WUDXPD��
8URORJ\�������������� 

����$OWDUDF�6��0DQDJHPHQW�RI����FDVHV�RI�WHVWLFXODU�
WUDXPD��(XU�8URO��������������� 

����6LPKDQ�-��5RWKPDQ�-��&DQWHU�'�HW�DO��*XQVKRW�
ZRXQGV�WR�WKH�VFURWXP��D�ODUJH�VLQJOH-LQVWLWXWLRQDO�
��-\HDU�H[SHULHQFH��%-8�,QW����������������� 

����0RKU�$0��3KDP�$0��/DYHU\�5)�HW�DO��0DQDJHPHQW�
RI�WUDXPD�WR�WKH�PDOH�H[WHUQDO�JHQLWDOLD��WKH�
XVHIXOQHVV�RI�$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�6XUJHU\�
RI�7UDXPD�RUJDQ�LQMXU\�VFDOHV��-�8URO������������
����� 

����3RZHUV�5��+XUOH\�6��3DUN�(�HW�DO��8VHIXOQHVV�RI�
SUHRSHUDWLYH�XOWUDVRXQG�IRU�WKH�HYDOXDWLRQ�RI�
WHVWLFXODU�UXSWXUH�LQ�WKH�VHWWLQJ�RI�VFURWDO�JXQVKRW�
ZRXQGV��-�8URO���������������� 

����*RPHV�&0��5LEHLUR-)LOKR�/��*LURQ�$0�HW�DO��*HQLWDO�
WUDXPD�GXH�WR�DQLPDO�ELWHV��-�8URO��������������� 

����-HRQJ�-+��6KLQ�+-��:RR�6+�HW�DO��$�QHZ�UHSDLU�
WHFKQLTXH�IRU�SHQLOH�SDUDIILQRPD��ELODWHUDO�VFURWDO�
IODSV��$QQ�3ODVW�6XUJ��������������� 

����'DPOH��5�1��HW�DO��7XQLFD�YDJLQDOLV�SHGLFOH�IODS�IRU�
UHSDLU�RI�UXSWXUHG�WHVWLV��$�VLQJOH-FHQWHU�H[SHULHQFH�
ZLWK�IRXU�SDWLHQWV��-RXUQDO�RI�3HGLDWULF�8URORJ\�
�������������� 

����$EHO�1-��.ODDVVHQ�=��0DQVRXU�(+�HW�DO��&OLQLFDO�
RXWFRPH�DQDO\VLV�RI�PDOH�DQG�IHPDOH�JHQLWDO�EXUQ�
LQMXULHV��D���-\HDU�H[SHULHQFH�DW�D�OHYHO-��EXUQ�
FHQWHU��,QW�-�8URO��������������� 

����$EGHO-5D]HN�60��,VRODWHG�FKHPLFDO�EXUQV�WR�WKH�
JHQLWDOLD��$QQ�%XUQV�)LUH�'LVDVWHUV��������������
���� 

����$QJHO�&��6KX�7��)UHQFK�'�HW�DO��*HQLWDO�DQG�
SHULQHDO�EXUQV�LQ�FKLOGUHQ�����\HDUV�RI�H[SHULHQFH�
DW�D�PDMRU�EXUQ�FHQWHU��-�3HGLDWU�6XUJ�����������
��� 

����%DQJPD�&+��YDQ�GHU�0ROHQ�$%0��%R[PD�+��%XUQV�
WR�WKH�SHULQHXP�DQG�JHQLWDOV�—�PDQDJHPHQW��
UHVXOWV�DQG�IXQFWLRQ�RI�WKH�WKHUPDOO\�LQMXUHG�
SHULQHXP�LQ�D��-\HDU-UHYLHZ��(XURSHDQ�-RXUQDO�RI�
3ODVWLF�6XUJHU\��������������� 

����&KDQJ�$-�DQG�%UDQGHV�6%��$GYDQFHV�LQ�GLDJQRVLV�
DQG�PDQDJHPHQW�RI�JHQLWDO�LQMXULHV��8URO�&OLQ�1RUWK�
$P��������������� 

����+DUSROH�%*��:LEEHQPH\HU�/$�DQG�(ULFNVRQ�%$��
*HQLWDO�EXUQV�LQ�WKH�QDWLRQDO�EXUQ�UHSRVLWRU\��
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LQFLGHQFH��HWLRORJ\��DQG�LPSDFW�RQ�PRUELGLW\�DQG�
PRUWDOLW\��8URORJ\��������������� 

����0LFKLHOVHQ�'3�DQG�/DIDLUH�&��0DQDJHPHQW�RI�
JHQLWDO�EXUQV��D�UHYLHZ��,QW�-�8URO��������������� 

����0LFKLHOVHQ�'��9DQ�+HH�5��1HHWHQV�&�HW�DO��%XUQV�WR�
WKH�JHQLWDOLD�DQG�WKH�SHULQHXP��-�8URO������������
���� 

����3HFN�0'��%RLOHDX�0$��*UXEH�%-�HW�DO��7KH�
PDQDJHPHQW�RI�EXUQV�WR�WKH�SHULQHXP�DQG�
JHQLWDOV��-�%XUQ�&DUH�5HKDELO�������������� 

����7LHQJR�&��&DVWDJQHWWL�0��*DUROOD�$�HW�DO��+LJK-
YROWDJH�HOHFWULFDO�EXUQ�RI�WKH�JHQLWDOLD��SHULQHXP��
DQG�XSSHU�H[WUHPLWLHV��WKH�LPSRUWDQFH�RI�D�
PXOWLGLVFLSOLQDU\�DSSURDFK��-�%XUQ�&DUH�5HV�������
����H���� 

����YDQ�GHU�+RUVW�&��0DUWLQH]�3RUWLOOR�)-��6HLI�&�HW�DO��
0DOH�JHQLWDO�LQMXU\��GLDJQRVWLFV�DQG�WUHDWPHQW��%-8�
,QW��������������� 

����0F'RXJDO�:6��3HWHUVRQ�+'��3UXLWW�%$�HW�DO��7KH�
WKHUPDOO\�LQMXUHG�SHULQHXP��-�8URO���������������� 

����:HVVHOOV�+�DQG�/RQJ�/��3HQLOH�DQG�JHQLWDO�LQMXULHV��
8URO�&OLQ�1RUWK�$P��������������� 

����&KHQ�6<��)X�-3��:DQJ�&+�HW�DO��)RXUQLHU�JDQJUHQH��
D�UHYLHZ�RI����SDWLHQWV�DQG�VWUDWHJLHV�IRU�
UHFRQVWUXFWLRQ��$QQ�3ODVW�6XUJ��������������� 

����'U\GHQ�06��&RPSOLFDWHG�VNLQ�DQG�VRIW�WLVVXH�
LQIHFWLRQ��-�$QWLPLFURE�&KHPRWKHU�����������LLL��� 

����.RED\DVKL�6��)RXUQLHU
V�JDQJUHQH��$P�-�6XUJ�
�������������� 

����+XGDN�6-�DQG�+DNLP�6��2SHUDWLYH�PDQDJHPHQW�RI�
ZDUWLPH�JHQLWRXULQDU\�LQMXULHV�DW�%DODG�$LU�)RUFH�
7KHDWHU�+RVSLWDO�������WR�������-�8URO������������
���� 

����,EOKHU�1��)ULWVFKH�+0��.DW]HQZDGHO�$�HW�DO��
5HILQHPHQWV�LQ�UHFRQVWUXFWLRQ�RI�SHQLOH�VNLQ�ORVV�
XVLQJ�LQWUD-RSHUDWLYH�SURVWDJODQGLQ�LQMHFWLRQV��
SRVWRSHUDWLYH�WDGDODILO�DSSOLFDWLRQ�DQG�QHJDWLYH�
SUHVVXUH�GUHVVLQJV��-�3ODVW�5HFRQVWU�$HVWKHW�6XUJ�
�������������� 

����=KDR�-&��;LDQ�&-��<X�-$�HW�DO��5HFRQVWUXFWLRQ�RI�
LQIHFWHG�DQG�GHQXGHG�VFURWXP�DQG�SHQLV�E\�
FRPELQHG�DSSOLFDWLRQ�RI�QHJDWLYH�SUHVVXUH�ZRXQG�
WKHUDS\�DQG�VSOLW-WKLFNQHVV�VNLQ�JUDIWLQJ��,QW�:RXQG�
-��������������� 

����6HQFKHQNRY�$��.QRHWJHQ�-��&KURXVHU�./�HW�DO��
$SSOLFDWLRQ�RI�YDFXXP-DVVLVWHG�FORVXUH�GUHVVLQJ�LQ�
SHQLOH�VNLQ�JUDIW�UHFRQVWUXFWLRQ��8URORJ\�����������
���� 

����:HLQIHOG�$%��.HOOH\�3��<XNVHO�(�HW�DO��
&LUFXPIHUHQWLDO�QHJDWLYH-SUHVVXUH�GUHVVLQJ��9$&��
WR�EROVWHU�VNLQ�JUDIWV�LQ�WKH�UHFRQVWUXFWLRQ�RI�WKH�
SHQLOH�VKDIW�DQG�VFURWXP��$QQ�3ODVW�6XUJ�����������
���� 

����0RUULV�06��0RUH\�$)��6WDFNKRXVH�'$�HW�DO��)LEULQ�
VHDODQW�DV�WLVVXH�JOXH��SUHOLPLQDU\�H[SHULHQFH�LQ�
FRPSOH[�JHQLWDO�UHFRQVWUXFWLYH�VXUJHU\��8URORJ\�
�������������� 

����&RVNXQILUDW�2.��8VOX�$��&LQSRODW�$�HW�DO��
6XSHULRULW\�RI�PHGLDO�FLUFXPIOH[�IHPRUDO�DUWHU\�
SHUIRUDWRU�IODS�LQ�VFURWDO�UHFRQVWUXFWLRQ��$QQ�3ODVW�
6XUJ��������������� 

����.DUVLGDJ�6��$NFDO�$��6LUYDQ�66�HW�DO��3HULQHRVFURWDO�
UHFRQVWUXFWLRQ�XVLQJ�D�PHGLDO�FLUFXPIOH[�IHPRUDO�
DUWHU\�SHUIRUDWRU�IODS��0LFURVXUJHU\��������������� 

����6HQ�&��2]JHQHO�<�DQG�2]FDQ�0��$�VLQJOH�WHQVRU�
IDVFLDH�ODWDH�PXVFXORFXWDQHRXV�DQG�IDVFLD�IODS�IRU�
FRPSRVLWH�UHFRQVWUXFWLRQ�RI�XURJHQLWDO�DQG�JURLQ�
GHIHFW��%U�-�3ODVW�6XUJ��������������� 

����9\DV�50�DQG�3RPDKDF�%��8VH�RI�D�ELOREHG�JUDFLOLV�
P\RFXWDQHRXV�IODS�LQ�SHULQHDO�DQG�JHQLWDO�
UHFRQVWUXFWLRQ��$QQ�3ODVW�6XUJ��������������� 

����:LQWHUWRQ�5,��/DPEH�*)��(NZREL�&�HW�DO��*OXWHDO�
IROG�IODSV�IRU�SHULQHDO�UHFRQVWUXFWLRQ��-�3ODVW�
5HFRQVWU�$HVWKHW�6XUJ��������������� 

����/XFDV�3$��3DJH�35-��3KLOOLS�5'�HW�DO��7KH�LPSDFW�RI�
JHQLWDO�WUDXPD�RQ�ZRXQGHG�VHUYLFHPHQ��4XDOLWDWLYH�
VWXG\��,QMXU\��,QW�-��&DUH�,QMXUHG���������������� 

����6RUHVHQ�0'��:HVVHOOV�+��5LYDUD�)3�HW�DO��
3UHYDOHQFH�DQG�SUHGLFWRUV�RI�VH[XDO�G\VIXQFWLRQ����
PRQWKV�DIWHU�PDMRU�WUDXPD��$�QDWLRQDO�VWXG\��-�
7UDXPD���������������� 

����:LOFR[�6/��5HGPRQG�6��+DVVDQ�$0��6H[XDO�
IXQFWLRQLQJ�LQ�PLOLWDU\�SHUVRQQHO��3UHOLPLQDU\�
HVWLPDWHV�DQG�SUHGLFWRUV��-�6H[�0HG�����������
����� 

����)UDSSHOO-&RRNH�:��:LQN�3��:RRG�$��7KH�
SV\FKRORJLFDO�FKDOOHQJH�RI�JHQLWDO�LQMXU\��-�5�$UP\�
0HG�&RUSV��������������� 

����+HDO\�0:��<DXJHU�%-��-DPHV�$1�HW�DO��6HPLQDO�
YHVLFOH�VSHUP�DVSLUDWLRQ�IURP�ZRXQGHG�ZDUULRUV��
)HUWLO�6WHULO���������������� 

����6KDUPD�'0��7KH�PDQDJHPHQW�RI�JHQLWRXULQDU\�ZDU�
LQMXULHV��$�PXOWLGLVFLSOLQDU\�FRQVHQVXV��-�5�$UP\�
0HG�&RUSV��������������� 

����6KDUPD�'0��%RZOH\�'0��,PPHGLDWH�VXUJLFDO�
PDQDJHPHQW�RI�FRPEDW-�UHODWHG�LQMXU\�WR�WKH�
H[WHUQDO�JHQLWDOLD��-�5�$UP\�0HG�&RUSV������������
��� 
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8URWUDXPD�3DQHO��&RQVXOWDQWV�DQG�6WDII 

3DQHO 
$OOHQ�)��0RUH\��0'��&KDLU� 
87�6RXWKZHVWHUQ�0HGLFDO�&HQWHU 
'DOODV��7; 
 
6WHYH�%UDQGHV��0'��9LFH�&KDLU� 
:DVKLQJWRQ�8QLYHUVLW\�0HGLFDO�&HQWHU 
6DLQW�/RXLV��02 
 
-RKQ�+��$UPVWURQJ��0'��)$&6 
86)�+HDOWK�6LPXODWLRQ�&HQWHU 
7DPSD��)/ 
 
%HQMDPLQ�1��%UH\HU��0' 
8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR 
6DQ�)UDQFLVFR��&$ 
 
-RVKXD�$��%URJKDPPHU��0' 
8QLYHUVLW\�RI�.DQVDV�0HGLFDO�&HQWHU 
.DQVDV�&LW\��.6 
 
'DQLHO�'DYLG�'XJL�,,,��0' 
2UHJRQ�+HDOWK�DQG�6FLHQFH�8QLYHUVLW\ 
3RUWODQG�25 
 
%UDGOH\�$��(ULFNVRQ��0' 
8QLYHUVLW\�RI�,RZD�+RVSLWDOV�DQG�&OLQLFV 
,RZD�&LW\��,$ 
 
-HII�+RO]EHLHUOHLQ��0'��3*&�5HS� 
.DQVDV�8QLYHUVLW\�0HGLFDO�&HQWHU 
.DQVDV�&LW\��.6 
 
6WHYHQ�-��+XGDN��0' 
87�6RXWKZHVWHUQ�0HGLFDO�&HQWHU 
'DOODV��7; 
 
-HIIUH\�+��3UXLWW��0' 
87�6RXWKZHVWHUQ�0HGLFDO�&HQWHU 
'DOODV��7; 
 
5LFKDUG�$��6DQWXFFL��0' 
'HWURLW�0HGLFDO�&HQWHU 
'HWURLW��0, 
 
7KRPDV�*��6PLWK�,,,��0' 
%D\ORU�&ROOHJH�RI�0HGLFLQH 
+RXVWRQ��7; 
 
+XQWHU�:HVVHOOV��0' 
+DUERUYLHZ�0HGLFDO�&HQWHU 
6HDWWOH��:$ 
 
�����$PHQGPHQW�3DQHO 
$OOHQ�)��0RUH\��0'��&KDLU� 
87�6RXWKZHVWHUQ�0HGLFDO�&HQWHU 

'DOODV��7; 
 
-RVKXD�$��%URJKDPPHU��0' 
8QLYHUVLW\�RI�.DQVDV�0HGLFDO�&HQWHU 
.DQVDV�&LW\��.6 
 
&RXUWQH\�03�+ROORZHOO��0' 
&RRN�&RXQW\�+HDOWK 
&KLFDJR��,/ 
 
0D[LP�-��0F.LEEHQ��0' 
$WULXP�+HDOWK 
&KDUORWWHH��1& 
 
&RQVXOWDQWV 
-DPHV�7��5HVWRQ��3K'��03+ 
-DPHV�5REHUW�:KLWH��3K' 
/HVOH\�6RXWHU�3K' 
 
6WDII 
0DU\EHWK�)DUTXKDU��3K'��061��51� 
$ELG�.KDQ��0+6��033� 
(ULQ�.LUNE\��06� 
/HLOD�5DKLPL��0+6� 
%URRNH�%L[OHU��03+� 
6KDOLQL�6HOYDUDMDK��0'� 
 
&21)/,&7�2)�,17(5(67�',6&/2685(6 
 
$OO� SDQHO� PHPEHUV� FRPSOHWHG� &2,� GLVFORVXUHV��
5HODWLRQVKLSV� WKDW� KDYH� H[SLUHG� �PRUH� WKDQ� RQH� \HDU�
ROG��VLQFH� WKH�SDQHO¶V� LQLWLDO�PHHWLQJ��DUH� OLVWHG��7KRVH�
PDUNHG� ZLWK� �&�� LQGLFDWH� WKDW� FRPSHQVDWLRQ� ZDV�
UHFHLYHG�� UHODWLRQVKLSV� GHVLJQDWHG� E\� �8�� LQGLFDWH� QR�
FRPSHQVDWLRQ�ZDV�UHFHLYHG� 
 
&RQVXOWDQW�RU�$GYLVRU��-HIIUH\�0��+RO]EHLHUOHLQ��
-DQVVHQ��&���$OOHQ�)��0RUH\��0'��$PHULFDQ�0HGLFDO�
6\VWHPV��&� 
 
0HHWLQJ�3DUWLFLSDQW�RU�/HFWXUHU��6WHYHQ�%��
%UDQGHV��0'��$PHULFDQ�0HGLFDO�6\VWHPV��&���
$VWHOODV��&���-HIIUH\�0��+RO]EHLHUOHLQ��0'��-DQVVHQ��&���
$PJHQ��&���$OOHQ�)��0RUH\��0'��$PHULFDQ�0HGLFDO�
6\VWHPV��&���*OD[R�6PLWK�.OLQH��&���&RORSODVW��&���
3IL]HU��&���([SLUHG���+XQWHU�:HVVHOOV��0'��1DWLRQDO�
,QVWLWXWHV�RI�+HDOWK 
 
6FLHQWLILF�6WXG\�RU�7ULDO��6WHYHQ�%HQMDPLQ�
%UDQGHV��0'��$OOHUJDQ��8���-RVKXD�$��
%URJKDPPHU��0'��7UDXPD�8URORJLF�
5HFRQVWUXFWLYH�1HWZRUN��8���+XQWHU�:HVVHOOV��0'��
1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��8� 
 
2WKHU��-RVKXD�$��%URJKDPPHU��0'��$PHULFDQ�
0HGLFDO�6\VWHPV��&���+XQWHU�:HVVHOOV��0'��1DWLRQDO�
,QVWLWXWHV�RI�+HDOWK��8� 
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�����$0(1'0(17�&21)/,&7�2)�,17(5(67�
',6&/2685(6 
 
$OO� SDQHO� PHPEHUV� FRPSOHWHG� &2,� GLVFORVXUHV��
5HODWLRQVKLSV� WKDW� KDYH� H[SLUHG� �PRUH� WKDQ� RQH� \HDU�
ROG��VLQFH� WKH�SDQHO¶V� LQLWLDO�PHHWLQJ��DUH� OLVWHG��7KRVH�
PDUNHG� ZLWK� �&�� LQGLFDWH� WKDW� FRPSHQVDWLRQ� ZDV�
UHFHLYHG�� UHODWLRQVKLSV� GHVLJQDWHG� E\� �8�� LQGLFDWH� QR�
FRPSHQVDWLRQ�ZDV�UHFHLYHG� 
 
 
&RQVXOWDQW� RU� $GYLVRU�� -RVKXD� $�� %URJKDPPHU��
0'��%RVWRQ�6FLHQWLILF��&� 
 
6FLHQWLILF� 6WXG\� RU� 7ULDO�� -RVKXD�$�� %URJKDPPHU��
0'��7UDXPD�8URORJLF�5HFRQVWUXFWLYH�1HWZRUN��8� 
 
0HHWLQJ� 3DUWLFLSDQW� RU� /HFWXUHU��$OOHQ� )�� 0RUH\��
0'��%RVWRQ�6FLHQWLILF��&����&RORSODVW��&� 
 
 
3HHU�5HYLHZHUV����� 
 
:H� DUH� JUDWHIXO� WR� WKH� SHUVRQV� OLVWHG� EHORZ� ZKR�
FRQWULEXWHG� WR� WKH� 8URWUDXPD� *XLGHOLQH� E\� SURYLGLQJ�
FRPPHQWV� GXULQJ� WKH� SHHU� UHYLHZ� SURFHVV�� 7KHLU�
UHYLHZV� GR� QRW� QHFHVVDULO\� LPSO\� HQGRUVHPHQW� RI� WKH�
*XLGHOLQH� 
 
+RZDUG�/��$GOHU��0'��)$&6 
:LOOLDP�:��%RKQHUW��0' 
-LOO�&��%XFNOH\��0' 
'DQLHO�-��&XONLQ��0' 
%UDQGHQ�*OHQQ�'XIIH\��'2 
0LFKDHO�/RXLV�(LVHQEHUJ��0' 
&KULVWRSKHU�0LFKDHO�*RQ]DOH]��0' 
7RPDV�/��*ULHEOLQJ��0'��03+ 
&��'��$QWKRQ\�+HUQGRQ��0' 
&RXUWQH\�0�3��+ROORZHOO��0'��)$&6 
-HII�+RO]EHLHUOHLQ��0' 
6DTLE�-DYHG��0%%6 
-HUU\�-XUNRYLFK��0' 
*HUDOG�3DWULFN�.HDOH\��0' 
.LUN�$��.HHJDQ�,,,��0' 
5RQ�7��.RGDPD��0' 
*UDQYLOOH�/OR\G��0' 
.HYLQ�5��/RXJKOLQ��0'��0%$ 
&KULV�0F&OXQJ��0' 
-D\�$��0RWROD��0' 
-HUHP\�%��0\HUV�0' 
6WHSKHQ�<��1DNDGD��0'��)$&6 
7KRPDV�(��1RYDN��0' 
$QGUHZ�&��3HWHUVRQ��0' 
7LPRWK\�0DUWLQ�3KLOOLSV��0' 
.HYLQ�0F9DU\��0' 
0DQL\XU�5DJKDYHQGUDQ��0' 
+DVVDQ�5D]YL��0' 

3UDPRG�&��6RJDQL��0' 
-RKQ�7��6WRIIHO��0' 
5\DQ�7HUOHFNL��0' 
&KULVWRSKHU�'RXJODV�7HVVLHU��0' 
$OH[�9DQQL��0' 
-��6WXDUW�:ROI��-U���0' 
/DZUHQFH�<HXQJ��0' 
 
 
3HHU�5HYLHZHUV����� 
 
$8$��%RDUG�RI�'LUHFWRUV��6FLHQFH�DQG�4XDOLW\�
&RXQFLO��3UDFWLFH�*XLGHOLQHV�&RPPLWWHH��-RXUQDO�RI�
8URORJ\�� 
-RKQ�'HQVWHGW��0' 
5H]D�*KDYDPLDQ��0' 
'DYLG�$��*LQVEHUJ��0' 
'DYLG�)��*UHHQ��0' 
)UHGHULFN�$QWKRQ\�*XOPL��0' 
%ODNH�'��+DPLOWRQ��0' 
0HOLVVD�5��.DXIPDQ��0' 
%DUU\�$��.RJDQ��0' 
.XUW�0F&DPPRQ��0' 
.HYLQ�7��0F9DU\��0' 
7KRPDV�6WULQJHU��0' 
6FRWW�.��6ZDQVRQ��0' 
5DMX�7KRPDV��0' 
-DPHV�8OFKDNHU��0' 
 
([WHUQDO�5HYLHZHUV��1RQ-$8$�$IILOLDWHV�� 
6WHYHQ�-��+XGDN��0' 
+XQWHU�:HVVHOOV��0'�)$&6 
 
3XEOLF�&RPPHQWHUV��9LD�SXEOLF�QRWLFH�RQ�$8$�
ZHEVLWH� 
-D\�6LPKDQ��0' 
.LULOO�6KLUDQRY��0' 
.DUWKLN�7DQQHUX��0' 
-RUGDQ�'LPLWUDNRII��0' 

 3DQHO��&RQVXOWDQWV��6WDII�DQG�&2, 

&RS\ULJKW�������$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�(GXFDWLRQ�DQG�5HVHDUFK��,QF�� 

8URWUDXPD 



��� 

 American Urological Association 

 
',6&/$,0(5 
7KLV� GRFXPHQW� ZDV� ZULWWHQ� E\� WKH� 8URWUDXPD�
*XLGHOLQHV�3DQHO�RI�WKH�$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ�
(GXFDWLRQ� DQG� 5HVHDUFK�� ,QF��� ZKLFK� ZDV� FUHDWHG� LQ�
������7KH�3UDFWLFH�*XLGHOLQHV�&RPPLWWHH��3*&��RI� WKH�
$8$�VHOHFWHG�WKH�FRPPLWWHH�FKDLU��3DQHO�PHPEHUV�ZHUH�
VHOHFWHG�E\�WKH�FKDLU��0HPEHUVKLS�RI�WKH�3DQHO�LQFOXGHG�
VSHFLDOLVWV�LQ�XURORJ\��RQFRORJ\��DQG�UDGLDWLRQ�RQFRORJ\�
ZLWK�VSHFLILF�H[SHUWLVH�RQ� WKLV�GLVRUGHU��7KH�PLVVLRQ�RI�
WKH� SDQHO� ZDV� WR� GHYHORS� UHFRPPHQGDWLRQV� WKDW� DUH�
DQDO\VLV�EDVHG�RU�FRQVHQVXV-EDVHG��GHSHQGLQJ�RQ�SDQHO�
SURFHVVHV� DQG� DYDLODEOH� GDWD�� IRU� RSWLPDO� FOLQLFDO�
SUDFWLFHV�LQ�WKH�WUHDWPHQW�RI�DGYDQFHG�SURVWDWH�FDQFHU��
)XQGLQJ� RI� WKH� SDQHO� ZDV� SURYLGHG� E\� WKH�$8$�� 3DQHO�
PHPEHUV�UHFHLYHG�QR�UHPXQHUDWLRQ�IRU�WKHLU�ZRUN��(DFK�
PHPEHU� RI� WKH� SDQHO� SURYLGHV� DQ� RQJRLQJ� FRQIOLFW� RI�
LQWHUHVW� GLVFORVXUH� WR� WKH� $8$�� DQG� WKH� 3DQHO� &KDLU��
ZLWK� WKH�VXSSRUW�RI�$8$�*XLGHOLQHV�VWDII�DQG�WKH�3*&��
UHYLHZV� DOO� GLVFORVXUHV� DQG� DGGUHVVHV� DQ\� SRWHQWLDO�
FRQIOLFWV� SHU� $8$¶V� 3ULQFLSOHV�� 3ROLFLHV� DQG� 3URFHGXUHV�
IRU� 0DQDJLQJ� &RQIOLFWV� RI� ,QWHUHVW�� :KLOH� WKHVH�
JXLGHOLQHV�GR�QRW�QHFHVVDULO\�HVWDEOLVK� WKH�VWDQGDUG�RI�
FDUH�� $8$� VHHNV� WR� UHFRPPHQG� DQG� WR� HQFRXUDJH�
FRPSOLDQFH�E\�SUDFWLWLRQHUV�ZLWK�FXUUHQW�EHVW�SUDFWLFHV�
UHODWHG� WR� WKH� FRQGLWLRQ� EHLQJ� WUHDWHG�� $V� PHGLFDO�
NQRZOHGJH� H[SDQGV� DQG� WHFKQRORJ\� DGYDQFHV�� WKH�
JXLGHOLQHV� ZLOO� FKDQJH�� 7RGD\� WKHVH� HYLGHQFH-EDVHG�
JXLGHOLQHV�VWDWHPHQWV�UHSUHVHQW�QRW�DEVROXWH�PDQGDWHV�
EXW� SURYLVLRQDO� SURSRVDOV� IRU� WUHDWPHQW� XQGHU� WKH�
VSHFLILF�FRQGLWLRQV�GHVFULEHG� LQ�HDFK�GRFXPHQW��)RU�DOO�
WKHVH�UHDVRQV��WKH�JXLGHOLQHV�GR�QRW�SUH-HPSW�SK\VLFLDQ�
MXGJPHQW� LQ� LQGLYLGXDO�FDVHV��7UHDWLQJ�SK\VLFLDQV�PXVW�
WDNH� LQWR� DFFRXQW� YDULDWLRQV� LQ� UHVRXUFHV�� DQG� SDWLHQW�
WROHUDQFHV�� QHHGV�� DQG� SUHIHUHQFHV�� &RQIRUPDQFH�ZLWK�
DQ\� FOLQLFDO� JXLGHOLQH� GRHV� QRW� JXDUDQWHH� D� VXFFHVVIXO�
RXWFRPH��7KH�JXLGHOLQH�WH[W�PD\�LQFOXGH�LQIRUPDWLRQ�RU�
UHFRPPHQGDWLRQV� DERXW� FHUWDLQ� GUXJ� XVHV� �µRII� ODEHOµ��
WKDW� DUH� QRW� DSSURYHG� E\� WKH� )RRG� DQG� 'UXJ�
$GPLQLVWUDWLRQ� �)'$��� RU� DERXW� PHGLFDWLRQV� RU�
VXEVWDQFHV� QRW� VXEMHFW� WR� WKH� )'$� DSSURYDO� SURFHVV��
$8$� XUJHV� VWULFW� FRPSOLDQFH� ZLWK� DOO� JRYHUQPHQW�
UHJXODWLRQV� DQG� SURWRFROV� IRU� SUHVFULSWLRQ� DQG� XVH� RI�
WKHVH� VXEVWDQFHV�� 7KH� SK\VLFLDQ� LV� HQFRXUDJHG� WR�
FDUHIXOO\� IROORZ� DOO� DYDLODEOH� SUHVFULELQJ� LQIRUPDWLRQ�
DERXW� LQGLFDWLRQV�� FRQWUDLQGLFDWLRQV�� SUHFDXWLRQV� DQG�
ZDUQLQJV�� 7KHVH� JXLGHOLQHV� DQG� EHVW� SUDFWLFH�
VWDWHPHQWV� DUH� QRW� LQWHQGHG� WR� SURYLGH� OHJDO� DGYLFH�
DERXW� XVH� DQG� PLVXVH� RI� WKHVH� VXEVWDQFHV�� $OWKRXJK�
JXLGHOLQHV�DUH�LQWHQGHG�WR�HQFRXUDJH�EHVW�SUDFWLFHV�DQG�
SRWHQWLDOO\� HQFRPSDVV� DYDLODEOH� WHFKQRORJLHV� ZLWK�
VXIILFLHQW�GDWD�DV�RI�FORVH�RI�WKH�OLWHUDWXUH�UHYLHZ��WKH\�
DUH�QHFHVVDULO\� WLPH-OLPLWHG��*XLGHOLQHV� FDQQRW� LQFOXGH�
HYDOXDWLRQ� RI� DOO� GDWD� RQ� HPHUJLQJ� WHFKQRORJLHV� RU�
PDQDJHPHQW�� LQFOXGLQJ� WKRVH� WKDW� DUH� )'$-DSSURYHG��
ZKLFK� PD\� LPPHGLDWHO\� FRPH� WR� UHSUHVHQW� DFFHSWHG�
FOLQLFDO� SUDFWLFHV�� )RU� WKLV� UHDVRQ�� WKH� $8$� GRHV� QRW�

UHJDUG�WHFKQRORJLHV�RU�PDQDJHPHQW�ZKLFK�DUH�WRR�QHZ�
WR� EH� DGGUHVVHG� E\� WKLV� JXLGHOLQH� DV� QHFHVVDULO\�
H[SHULPHQWDO�RU�LQYHVWLJDWLRQDO�� 

 

3HHU�5HYLHZHUV�DQG�'LVFODLPHU 
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