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)/225�6/,36��$�7(&+1,&$/�5(9,(:��
�� ,QWURGXFWLRQ�
���� $�VOLS�RFFXUV�ZKHQ�D�IRRW��KDYLQJ�PDGH�FRQWDFW�ZLWK�D�VXUIDFH��VOLGHV�EDFNZDUGV��IRUZDUG�RU�VLGHZD\V���6OLSSLQJ��RU�UDWKHU�UHVLVWDQFH�WR�VOLSSLQJ��LV�PHDVXUHG�E\�WKH��&RHIILFLHQW�RI�)ULFWLRQ����&I����� 7KH�&RHIILFLHQW�RI�)ULFWLRQ LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�KRUL]RQWDO�IRUFH��+��QHFHVVDU\�WR�PRYH�DQ�REMHFW�DFURVV�D�VXUIDFH��WR�WKH�ZHLJKW�RI�WKH�REMHFW��9����7KXV�&I  +���9����� 7KH�6WDWLF�&RHIILFLHQW�RI�)ULFWLRQ��&IV��LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�KRUL]RQWDO�IRUFH�QHFHVVDU\�WR�LQLWLDWH�PRYHPHQW�RI�D�VWDWLRQDU\�REMHFW�DFURVV�D�VXUIDFH��WR�WKH�ZHLJKW�RI�WKH�REMHFW���,W�LV�WKH�WDQJHQW�RI�WKH�DQJOH�RI�DQ�LQFOLQHG�VXUIDFH�ZKHQ�D�ERG\�DW�UHVW�RQ�WKDW�VXUIDFH�MXVW�EHJLQV�WR�VOLS�
���� 7KH�'\QDPLF�&RHIILFLHQW�RI�)ULFWLRQ��&IG��LV�GHILQHG�DV�WKH UDWLR�RI�WKH�PLQLPXP�KRUL]RQWDO�IRUFH�QHFHVVDU\�WR�PDLQWDLQ�VWHDG\�PRYHPHQW�RI�DQ�REMHFW�DFURVV�D�VXUIDFH��WR�WKH�ZHLJKW�RI�WKH�REMHFW���,W�LV�WKH�WDQJHQW�RI�WKH�DQJOH�RI�DQ�LQFOLQHG�VXUIDFH�ZKHQ�D�ERG\�LQ�PRWLRQ�RQ�WKDW�VXUIDFH�MXVW�FRQWLQXHV�WR�PRYH�DW�D�FRQVWDQW�UDWH�
���� 7KH�(IIHFWLYH�&RHIILFLHQW�RI�)ULFWLRQ�RI�D�ERG\�RQ�DQ�LQFOLQHG�VXUIDFH�LV�WKH�DFWXDO�&RHIILFLHQW�RI�)ULFWLRQ�OHVV�WKH�WDQJHQW�RI�WKH�DQJOH�RI�LQFOLQDWLRQ�RI�WKDW�VXUIDFH�
���� $�SHGHVWULDQ�ZDONLQJ�RQ�D�OHYHO�VXUIDFH�H[HUWV�D�KRUL]RQWDO�IRUFH�RQ�WKDW�VXUIDFH�WKDW�LV�DERXW�����RI�KLV�ZHLJKW����,W�IROORZV�WKDW�LI�WKH�FRHIILFLHQW�RI�IULFWLRQ�EHWZHHQ�WKH�SHGHVWULDQ·V�VKRHV�DQG�WKH�VXUIDFH�LV�OHVV�WKDQ�����KH�ZLOO��VOLS���7KLV�ZLOO�RQO\�KDSSHQHG�ZKHQ�ZDONLQJ�DW�D�QRUPDO�SDFH�LI�HLWKHU�ERWK�WKH�VROHV RI�WKH�VKRHV�DQG�WKH�IORRU�VXUIDFH�DUH�YHU\�VPRRWK�RU�D�OLTXLG�ILOP�LV�SUHVHQW�RQ�WKH�IORRU���6OLSSLQJ�PRVW�IUHTXHQWO\�RFFXUV�LQ�ZHW�FRQGLWLRQV�DQG�WKH�DELOLW\�RI�D�VXUIDFH�WR�GLVSHUVH�D�ZDWHU�ILOP�LV�RI�XWPRVW�LPSRUWDQFH���,I�WKLV�GRHV�QRW�KDSSHQ�WKH�IORRU�ZLOO�IHHO�VOLSSHU\�WR�WKH�SHGHVWULDQ�

� 7KLV�LV�DQ�HYROYLQJ�GRFXPHQW�DQG�DGGLWLRQDO�GDWD�ZLOO�EH�DGGHG�DV�LW�FRPHV�WR�WKH�DXWKRU·V�DWWHQWLRQ�� 1DWLRQDO�%XLOGLQJ�6WXGLHV�5HVHDUFK�3DSHU�1R�����3DUW�����7KLV�3DSHU�LV�VXPPDULVHG�LQ�VHFWLRQ������RI�WKLV�5HYLHZ����
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�� 0HDVXUHPHQW�RI�)ULFWLRQ
0HWKRGV�IRU�PHDVXULQJ�WKH�UHVLVWDQFH�RI�VXUIDFHV�WR�VOLGLQJ�DQG�WKH�&RHIILFLHQW�RI�)ULFWLRQ�KDYH�EHHQ�GHYHORSHG�XVLQJ�YDULRXV�LWHPV�RI�HTXLSPHQW�DQG�PHWKRGV�WKDW�KDYH�JDLQHG�DFFHSWDQFH�DUH�FRQVLGHUHG�EHORZ�
���� 7KH�3HQGXOXP��WKH�3RUWDEOH�6NLG�5HVLVWDQFH�7HVWHU�
������ 7KLV�GHYLFH�ZDV�RULJLQDOO\�GHYHORSHG�WR�DVVHVV�WKH�VOLSSHULQHVV�RI�URDG�VXUIDFHV��
������ $�SDG�RI�UXEEHU�LV�PRXQWHG�DW�WKH�HQG�RI�WKH�SHQGXOXP�DUP�DQG�VOLGHV�RYHU�WKH�VXUIDFH�RQ�ZKLFK�WKH�PDFKLQH�LV�SODFHG���7KH�GLIIHUHQFH�LQ�KHLJKW�RI�WKH�FHQWUH�RI�JUDYLW\�RI�WKH�VOLGHU�KHDG�EHWZHHQ�WKH�KRUL]RQWDO�UHOHDVH�SRVLWLRQ�DQG�WKH�KLJKHVW�SRLQW�RI�WKH�VZLQJ�DIWHU�WKH�VOLGHU�KDV�SDVVHG�RYHU�WKH�VXUIDFH��LV�D�PHDVXUH�RI�WKH�ORVV�RI�HQHUJ\�DULVLQJ�IURP�IULFWLRQ��7KH�PDFKLQH�LV�FDOLEUDWHG�VR�WKDW�D��6NLG�5HVLVWDQFH�9DOXH���VUY���GHSHQGHQW�RQ�WKH�GLIIHUHQFH�LQ�KHLJKW��FDQ�EH�UHDG�RQ�D�VFDOH��7KH�UXEEHU�SDG�LV�XVXDOO\�HLWKHU��755/��UXEEHU���q,QWHUQDWLRQDO�5XEEHU�+DUGQHVV��,5+'��RU�)RXU�6��6WDQGDUG�6LPXODWHG�6KRH�6ROH��UXEEHU�����q,5+'�
������ 7KH�VUY�LV�UHODWHG�WR�WKH�&RHIILFLHQW�RI�)ULFWLRQ� DQG�UHVHDUFK�KDV�HVWDEOLVKHG�DFFHSWDEOH��VDIH�YDOXHV��IRU�YDULRXV�IORRU�VXUIDFHV�XQGHU�GLIIHULQJ�FRQGLWLRQV�

���� 7KH�7RUWXV
������ 7KH�%ULWLVK�&HUDPLF�5HVHDUFK�$VVRFLDWLRQ�GHYHORSHG�WKLV�GHYLFH��7KH�7RUWXV�FRPSULVHV�D�ER[��ZKLFK�LV�HOHFWULFDOO\�GULYHQ�DW�D�FRQVWDQW�VSHHG�RI����PP�SHU�VHFRQG��D�OLWWOH�RYHU�WKUHH�IRRW�SHU�PLQXWH��RYHU�WKH�VXUIDFH�RI�WKH�IORRU���$���PP�GLDPHWHU�VOLGHU�LV�PDLQWDLQHG�LQ�FRQWDFW�ZLWK�WKH�IORRU�E\�D�ORDG RI�����J�������OE����7KH�UHVXOWV�FDQ�EH�SURGXFHG�RQ�D�SDSHU�WUDFH�RU�RQ�D�VFDOH���7KLV�PDFKLQH�LV�QRW�QRUPDOO\�XVHG�IRU�LQ�VLWX�WHVWV�VLQFH�YHU\�PLQRU�FKDQJHV�LQ�WKH�VXUIDFH�SURILOH��IRU�H[DPSOH��WKH�MRLQWV�LQ�WLOHV�DQG�ORFDO�GXVW�DQG�GHEULV��UHVXOW�LQ�ZLOG�IOXFWXDWLRQV�RI�WKH�UHVXOWV�
������ 7KH�VOLGHU�RI�WKH�7RUWXV�LV�FXW�IURP�D�WHVW�PDWHULDO��VXFK�DV�)RXU�6�UXEEHU�VKHHW��ZKLFK�LV�SODFHG�RQ�����JULW�VLOLFRQ�FDUELGH�SDSHU�DQG�JHQWO\�VDQGHG�XQWLO�WKH�VKHHQ�LV�UHPRYHG���7KHQ�D����q DQJOH�LV�IRUPHG�IURP�WKH�KRUL]RQWDO�DW�RQH�HQG�DQG�WKH�KROGHU�LV�KHOG�YHUWLFDOO\���$W�

� 7KLV�DSSDUDWXV�LV�GHVFULEHG�LQ�GHWDLO�LQ�5RDG�5HVHDUFK�7HFKQLFDO�3DSHU�1R������'HYHORSPHQW�DQG�3HUIRUPDQFH�RI�WKH�3RUWDEOH�6NLG�5HVLVWDQFH�7HVWHU�� 7KH�FRHIILFLHQW�RI�IULFWLRQ�EHWZHHQ�WKH�PDWHULDO�XVHG�RQ�WKH�VOLGHU�DQG�WKH�VXUIDFH�WHVWHG�LV�DSSUR[LPDWHO\����RI�WKH�VNLG�UHVLVWDQFH�YDOXH�REWDLQHG���7KLV�UHODWLRQVKLS�LV�UHDVRQDEO\�DFFXUDWH�XQWLO�WKH�FRHIILFLHQW�RI�IULFWLRQ�H[FHHGV�D�YDOXH�RI�����7KH�PRUH�DFFXUDWH�UHODWLRQVKLS�LV�FDOFXODWHG�DV��&IG  ���[��VUY��^����� �VUY�`�7KLV�FDQ�EH�UH�DUUDQJHG�WR�JLYH���VUY�� �����[�&IG�^����&IG `
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OHDVW�KDOI�RI�WKH�DUHD�RI�WKH�VOLGHU�LV�KRUL]RQWDO��WKH�UHPDLQLQJ�DUHD�LV�DQJOHG�WR�JLYH�D�PD[LPXP�KHLJKW�RI���PP�DW�RQH�VLGH�
���� 7UDLOLQJ�VKRH
������ (OURQG�&RQVXOWLQJ�7RUU�)RUHQVLF�3DUWQHUVKLS��LQ�FRPPRQ�ZLWK�D�ODUJH�QXPEHU�RI�ZRUNHUV�LQ�WKH�ILHOG��XVHV�D�WUDLOLQJ�VKRH�GHYLFH�
������ 7KLV�GHYLFH��LQFRUSRUDWLQJ�YDULRXV�PDWHULDOV�FRPPRQO\�XVHG�WR�IRUP�WKH�VROHV�RI�VKRHV��LV�SODFHG�RQ�WKH�VXUIDFH�WR�EH�WHVWHG�DQG�VXEMHFWHG�WR�D�KRUL]RQWDO�IRUFH�E\�PHDQV�RI�DQ�HOHFWURQLF�IRUFH�PHDVXULQJ�GHYLFH���7KH�PHWHU�UHFRUGV�WKH�IRUFH�XQGHU�ZKLFK�WKH�VKRH�ILUVW�PRYHV�DQG�WKHQ�WKH�OHVVHU�IRUFH�UHTXLUHG�WR�PDLQWDLQ�VORZ�VWHDG\�PRYHPHQW��
������ ,W�LV�JHQHUDOO\�DFFHSWHG�WKDW�DOWKRXJK�WKHUH�LV�QR�VWDQGDUG�HTXLSPHQW�IRU�PHDVXULQJ�WKH�&RHIILFLHQW�RI�)ULFWLRQ��DSSDUDWXV�RI�WKLV�NLQG��ZKLFK�FDQ�EH�ORDGHG�ZLWK�YDU\LQJ�ZHLJKWV��FORVHO\�UHSOLFDWHV�WKH�KXPDQ�IRRW�LQ�VOLS�FRQGLWLRQV���,W�GRHV�JLYH�D�SDUDPHWHU�RI�KRUL]RQWDO�IRUFH�YHUWLFDO�IRUFH�DSSUR[LPDWLQJ�WR�WKH�&RHIILFLHQW�RI�)ULFWLRQ�

���� 6$75$�WHVW
7KH�6KRH�DQG�$OOLHG�7UDGHV�5HVHDUFK�$VVRFLDWLRQ��6$75$��KDV�D�ODERUDWRU\�DSSDUDWXV�LQ�ZKLFK�VKRHV��VHW�DW�DQ�DQJOH�RI�ILYH�GHJUHHV��DUH�VXEMHFWHG�WR�D�YHUWLFDO�ORDG�IRUFH�RI�����1HZWRQV�������OE����7KH�KRUL]RQWDO�IRUFH�LV�PHDVXUHG�DV�WKH�VKRH�LV�VOLSSHG DW�D�VSHHG�RI�����PP�SHU�VHFRQG�RYHU�D�WHVW�VXUIDFH��:KHQ�XVHG�WR�WHVW�D�SDUWLFXODU�IORRU�FRYHULQJ�)RXU�6�5XEEHU�LV�XVHG�DV�WKH�VROH�RI�WKH�VKRH��7KLV�DSSDUDWXV�LV�XVHG�WR�PHDVXUH�YHU\�ODUJH�QXPEHU�RI�WHVW�VKRHV�DV�WKH\�FRPH�LQWR�WKH�PDUNHW��DPRQJVW�RWKHUV��VKRHV�IRU�SRVWPHQ�

���� 7KH�)ORRU�6OLGH�&RQWURO�0DFKLQH��)6&������SULQW
������ $�*HUPDQ�PDQXIDFWXUHU�KDV�GHYHORSHG�WKLV�PDFKLQH���,W�KDV�D�WRWDO�ZHLJKW�RI�����NJ��LV�PRWRULVHG�DQG�KDV�D�IRXU�ZKHHO�FKDVVLV��WUDYHOOLQJ�DW�D�VSHHG�RI�����PP�SHU�VHFRQG����$ERXW�����PSK��
������ :KHQ�WKH�PDFKLQH�LV�DFWLYDWHG�D�VOLGHU�DXWRPDWLFDOO\�ORZHUV�RQWR�WKH�IORRU�WR�PHDVXUH�WKH�'\QDPLF�&RHIILFLHQW�RI�)ULFWLRQ���7KH�VOLGHU�LV�ORDGHG�ZLWK�D�IRUFH�RI����1HZWRQV�������NJ�RU����OEV�IRUFH�
������ 7KH�VOLGHU�LV�DERXW����PP�VTXDUH�DQG�KDV�D�VOLJKWO\�FXUYHG�VXUIDFH�LQ�WKH�GLUHFWLRQ�RI�WUDYHO���6OLGHUV�DUH�VXUIDFHG�ZLWK�YDULRXV�PDWHULDOV�XVHG�WR�IRUP�WKH�VROHV�RI�VKRHV�
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���� 6KXIIOH�UDPS
$�SODWIRUP��VXUIDFHG�ZLWK�WKH�PDWHULDO�EHLQJ�WHVWHG��LV�WUDIILFNHG�E\�D�SHUVRQ�HLWKHU�EDUHIRRW�RU�ZHDULQJ�WHVW�VKRHV��7KH�VXUIDFH�LV�FRYHUHG�ZLWK�HLWKHU�ZDWHU�EDVHG�ZHWWLQJ�VROXWLRQ�RU�RLO���7KH�DQJOH�RI�LQFOLQDWLRQ�RI�WKH�SODWIRUP�LV�VWHDGLO\�LQFUHDVHG�DQG�WKH�DQJOH�DW�ZKLFK�WKH�SHUVRQ�EHJLQV�WR�VOLS�LV�UHFRUGHG�DQG�DYHUDJHG�RYHU�D�QXPEHU�RI�WHVWV���

���� 7KH�6XUWURQLF�5RXJKQHVV�0HWHU
������ 7KLV�HOHFWURQLF�GHYLFH�DXWRPDWLFDOO\�UHFRUGV�WKH�YDULDWLRQ�LQ�WKH�SURILOH�RI�D�PDWHULDO�E\�PRYLQJ�D�VW\OXV�ZLWK�D���PP�UDGLXV�WLS�DFURVV�D���PP�OHQJWK�RI�WKH�VXUIDFH���7HQ�UHDGLQJV�DUH�WDNHQ�LQ�YDU\LQJ�GLUHFWLRQV�ZLWKLQ�DQ�DUHD����PP�VTXDUH�DQG DQ�DYHUDJH�YDOXH�UHFRUGHG�
������ ,W�LV�UHFRJQLVHG�WKDW�PHDVXUHPHQW�RI�WKH�VXUIDFH�URXJKQHVV��WKDW�LV�WR�VD\�WKH�PHDVXUHPHQW�EHWZHHQ�SHDNV�DQG�WURXJKV�RQ�WKH�DFWXDO�VXUIDFH�RI�WKH�IORRU�FRYHULQJ�PDWHULDO�DQG�LQGHHG�WKH�VKRH�VXUIDFH��LV�UHODWHG�WR�WKH�&RHIILFLHQW�RI�)ULFWLRQ��

���� 'LVSODFHPHQW�YROXPH
������ 7KLV�FULWHULRQ�LV�XVHG�LQ�$XVWUDOLD�WR�PHDVXUH�WKH�VL]H�RI�WKH�GLVSODFHPHQW�VSDFH�RI�SHGHVWULDQ�VXUIDFH�PDWHULDOV�WKDW�KDYH�D�VHYHUHO\�SURILOHG�RU�VWUXFWXUHG�VXUIDFH��DV�DUH�FRPPRQO\�XVHG�LQ�LQGXVWULDO�ZRUN�DUHDV�
������ 7KH�YROXPH�RI�WKH�GLVSODFHPHQW�VSDFH�LV�GHWHUPLQHG�E\�ILOOLQJ�WKH�RSHQ�FDYLWLHV�EHQHDWK�WKH�WUXH�VXUIDFH�RI�WKH�VXUIDFH�PDWHULDO�ZLWK�D�SDVWH�RI�NQRZQ�GHQVLW\���7KH�YROXPH�LV�FDOFXODWHG�IURP�WKH�PDVV�GLIIHUHQFH�EHIRUH�DQG�DIWHU�ILOOLQJ�WKH�FDYLWLHV�

�� 'HVLJQ FULWHULD
5HOHYDQW�6WDQGDUGV�JLYLQJ�DGYLFH�DUH��
���� %6�����3DUW����������UHIHUV�WR�WKH�XVH�RI�WKH�SHQGXOXP�EXW�ZLWK�D�FRQWUDFW�OHQJWK�RI����PP�DQG�D�UXEEHU�VOLGHU�RI����q ,+5'���7KHUH�LV�QR�UHFRPPHQGHG�VUY�
���� %6������3DUW����������:DOO�	�)ORRU�7LOLQJ��
������ 3DUDJUDSK������DGGUHVVHV�VOLSSHULQHVV�DQG�UHFRJQLVHV�WKDW�LW�LV�GHSHQGHQW�QRW�RQO\�RQ�WKH�QDWXUH�RI�WKH�VXUIDFH��IRU�H[DPSOH��ZKHWKHU�
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LW�LV�URXJK�RU�VPRRWK��OHYHO�RU�LQFOLQHG���EXW�DOVR�RQ�WKH�SURSHUWLHV�RI�IRRWZHDU��FRQGLWLRQV�RI�KHDW��ZHWQHVV�DQG�FOHDQOLQHVV��
������ 3DUDJUDSK�������RQ�)ORRU�7LOLQJ�IRU�3RRO�6XUURXQGV��JLYHV�WKH�UHTXLUHG�G\QDPLF�FRHIILFLHQW�RI�IULFWLRQ��&IG ��DV�������������LQ�ZHW�FRQGLWLRQV�PHDVXUHG�RQ�D�KRUL]RQWDO�VXUIDFH�EHIRUH�XVH��7KXV��IRU�SRRO�VXUURXQGV��RQH�RI�WKH�PRVW�VHQVLWLYH�RI�DUHDV��D�PLQLPXP�G\QDPLF�FRHIILFLHQW�RI�IULFWLRQ�RI������� LV�UHTXLUHG�

���� %6������������3DUW�,��&RGH�RI�3UDFWLFH�IRU�WKH�'HVLJQ�RI�6WUDLJKW�6WDLUV��
������ 7KH�6WDQGDUG�JLYHV�KHOSIXO�JXLGDQFH�RQ�VOLS�UHVLVWDQFH�UHTXLUHPHQWV�IRU�IORRUV���,W�VWDWHV�WKDW�VOLS�UHVLVWDQFH�YDOXHV�REWDLQHG�XVLQJ�D�3HQGXOXP�WRJHWKHU�ZLWK�URXJKQHVV�PHDVXUHPHQWV�XVLQJ�D�VW\OXV�W\SH�LQVWUXPHQW�FDQ�EH�XVHG�DV�D�EDVLV�IRU�DQ�DVVHVVPHQW�RI�IORRU�VXUIDFHV���
������ ,W�VD\V�WKDW�UHVHDUFK�KDV�VKRZQ�WKDW�D�VXUIDFH�URXJKQHVV�JUHDWHU�WKDQ����PP�LV�UHTXLUHG��WR�SURYLGH�D�UHDVRQDEOH�VOLS�UHVLVWDQFH��IRU�VXUIDFHV�FRQWDPLQDWHG�ZLWK�SXUH�ZDWHU���+RZHYHU��LQ�7DEOH���´0LQLPXP�OHYHOV�RI�5]��GLQ��URXJKQHVV�QHFHVVDU\�WR�SURYLGH�UHDVRQDEOH�VOLS�UHVLVWDQFH�LQ�WKH�SUHVHQFH�RI�YDULRXV�FRQWDPLQDQWV���LW�JLYHV�D�YDOXH�RI����PP�ZLWK�FOHDQ�ZDWHU�DV�WKH�FRQWDPLQDQW���
������ ,Q��7DEOH���� 3RWHQWLDO�IRU�VOLS�RI�IORRU�DQG�WUHDG�ILQLVKHV��LW�VWDWHV�WKDW�ZHW�FHUDPLF�WLOHV��PDWW��KDYH�D��0RGHUDWH�WR�ORZ��SRWHQWLDO�IRU�VOLS�DQG�LW�LV�UHPDUNHG�WKDW��:HW�VOLS�SRWHQWLDO�LV�GHSHQGHQW�RQ�VXUIDFH�URXJKQHVV���$Q�5]���GLQ��YDOXH�RI�JUHDWHU�WKDQ����PP�LV�UHFRPPHQGHG�IRU�FOHDQ�ZDWHU�ZHW�DUHDV���
������ 7KH�SUHYLRXV�HGLWLRQ�RI�WKLV�6WDQGDUG��LVVXHG�LQ�������XWLOLVHG�WKH�UHVHDUFK�ZRUN�RI�WKH�*/&�DQG�UHIHUUHG�WR�WKH�UHVHDUFK�ZRUN�RI�WKH�'HSDUWPHQW�RI�6FLHQWLILF�	�,QGXVWULDO�5HVHDUFK���'6,5���,W�DGRSWHG�WKH�IROORZLQJ�FODVVLILFDWLRQV���

�9HU\�JRRG���D�VXUIDFH�VXLWDEOH�IRU�DUHDV�ZKHUH�VSHFLDO�FDUH�LV�UHTXLUHG��&IG�! ������*RRG���D�VXUIDFH�VDWLVIDFWRU\�IRU�QRUPDO�XVH��&IG  �����WR�������3RRU�WR�IDLU���D�VXUIDFH�EHORZ DFFHSWDEOH�VDIHW\�OLPLWV��&IG  �����WR������9HU\�SRRU���DQ�XQVDIH�VXUIDFH��&IG ������

� 7KLV�LV�HTXLYDOHQW�WR�D�3HQGXOXP��)RXU�5��YDOXH�RI���
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���� %6�������6SHFLDO�$FWLYLWLHV�DQG�6SRUWV�+DOOV��XVHV�WKH�3HQGXOXP��VSHFLI\LQJ�KLJK�OHYHOV�IRU�VSRUW��
���� %6������������&RGH�RI�3UDFWLFH�IRU�,QVWDOODWLRQ�RI�6KHHW�DQG�7LOHG�)ORRULQJ���
������ $W�SDUDJUDSK�����WKLV�UHIHUV�WR�VOLS�UHVLVWDQFH���

�0RVW�IORRULQJV�SURYLGH�DGHTXDWH�VOLS�UHVLVWDQFH�XQGHU�QRUPDO�FRQGLWLRQV��SURYLGLQJ�WKH\�DUH�NHSW�GU\�DQG�SURSHUO\�PDLQWDLQHG���2Q�UDPSV�RU�ZHW�DUHDV�ZKHUH�VOLSSLQJ�LV�OLNHO\�WR�EH�D�SUREOHP��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�XVH�RI�IORRULQJV�VSHFLILFDOO\�GHVLJQHG�IRU�WKH�SXUSRVH«�D�VSHFLDO�VXUIDFH����FRQWDLQLQJ�FRUN�JUDQXOHV�RU�PLQHUDO�DJJUHJDWH����WH[WXUHG��
������ 7KH�FODVVLILFDWLRQ�RI�VXUIDFH�UHJXODULW\�RI�VFUHHGV�DQG�GLUHFW�ILQLVKHG�FRQFUHWH�WR�QRUPDO�VWDQGDUGV�KDV�D�PD[LPXP�SHUPLVVLEOH�GHSDUWXUH�IURP�WKH�XQGHUVLGH�RI�D��P�VWUDLJKW�HGJH�UHVWLQJ�LQ�FRQWDFW�ZLWK�WKH�IORRU�RI��PP��,W�DOVR�DGYRFDWHV�WKH�XVH�RI�WKH�%5(�6FUHHG�7HVWHU�DV�DQ�LPSDFW�GHYLFH�IRU�WKH�TXDOLW\�RI�VFUHHG�
������ 7KH������YHUVLRQ�RI�%6������PDNHV�QR�UHIHUHQFH�ZKDWVRHYHU�WR�VOLS�UHVLVWDQFH��RWKHU�WKDQ�WKDW�D�PDWZHOO�ZLOO�UHGXFH�WKH�ULVN�RI�VOLSSLQJ�LQ�VHUYLFH�DQG�WKH�PDWHULDOV�FRYHUHG�QHHG�D�VOLS�UHVLVWDQW�QRVLQJ�RQ�VWDLUV�LQ�D�FRQWUDVWLQJ�FRORXU���7KH�WHVW�IRU�VXUIDFH�UHJXODULW\�GRHV�QRW�LQGLFDWH�D�FULWHULRQ���

���� %6����� 3DUW����������&RGH�RI�3UDFWLFH�IRU�&RQFUHWH�%DVHV�	�6FUHHGV�WR�UHFHLYH�,QVLWX�)ORRULQJ�PDNHV�UHIHUHQFH�WR�WKH�DFFHSWDEOH�OLPLWV�RI�VXUIDFH�UHJXODULW\�
���� %6����� 3DUW�����&RGH�RI�3UDFWLFH�IRU�&RQFUHWH�:HDULQJ�6XUIDFHV��DW�SDUDJUDSK������VD\V���
������ �$�UHDVRQDEOH�VOLS�UHVLVWDQFH�«FDWHJRULHV�RI�VOLS�UHVLVWDQFH�FDQQRW�EH�GHILQHG�ZLWK�DQ\�GHJUHH�RI�FHUWDLQW\��
������ $Q\�VXLWDEOH�PHWKRG��WURZHOOLQJ��JULQGLQJ��PHFKDQLFDO�URXJKHQLQJ��VOLS�UHVLVWDQW�JUDQXOHV��VOLS�UHVLVWDQW�LQVHUWV�DQG�FRUUHFW�FOHDQLQJ���

���� %6����� 3DUW����������&RGH�RI�3UDFWLFH�IRU�3RO\PHU�0RGLILHG�&HPHQWLWLRXV�0DWHULDOV�XVHV�WKH�SHQGXOXP�ZLWK�DQ�,5+'�����VOLGHU�DQG�JLYHV�D�UHFRPPHQGHG�VUY�RI����
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���� %6����� 3DUW����������&RGH�RI�3UDFWLFH�IRU�7HUUD]]R�:HDULQJ�6XUIDFHV��DW�SDUDJUDSKV������DQG������UHFRPPHQGV�WKH�SHQGXOXP�ZLWK�D�����,5+'�UXEEHU�VOLGHU�DQG�VSHFLILHV�DQ�VUY�RI����DV�D�PLQLPXP�
����� %6������3DUW����������&RGH�RI�3UDFWLFH�IRU�0DVWLF�$VSKDOW�8QGHUOD\V�	�:HDULQJ�6XUIDFH��7KLV�UHFRPPHQGV�XVH�RI�WKH�3HQGXOXP��ZLWK�D����������,5+'�UXEEHU�VOLGHU�RYHU�D�FRQWDFW�OHQJWK�RI���PP��DV�GLVWLQFW�IURP�WKH�QRUPDO�FRQWDFW�OHQJWK�RI����PP���$Q�VUY�!���LV�UHTXLUHG�IRU�D�ZHW�IORRU��)LYH�VXFFHVVLYH�UHDGLQJV�VKRXOG�EH�UHFRUGHG�ZLWKLQ�WKUHH�XQLWV���7HPSHUDWXUH�FRUUHFW�WKH�VUY��ZKLFK�VKRXOG�EH�JUHDWHU�WKDQ����LQ�ERWK�ZHW�DQG�GU\�VWDWH���0DVWLF�DVSKDOW�LV�QRW�LQKHUHQWO\�VOLSSHU\�
����� %6�(1�(XURSHDQ�6WDQGDUGV
������� %6�(1�������������5HVLOLHQW�)ORRU�&RYHULQJV��KRPRJHQRXV�DQG�KHWHURJHQHRXV�SRO\YLQ\O�IOXRULGH�IORRU�FRYHULQJV����
������� %6�(1������������5HVLOLHQW�)ORRU�&RYHULQJV�SRO\YLQ\O�FKORULGH�FRYHULQJV�ZLWK�IRDP�OD\HU��
������� %6�(1������������5HVLOLHQW�)ORRU�&RYHULQJV�VHPL�IOH[LEOH�SRO\YLQ\O�FKORULGH�WLOHV�
������� 7KLV�6XLWH�RI�FRGHV�JLYHV�GHWDLOHG�VSHFLILFDWLRQV�IRU�PDQXIDFWXUH�DQG�SURYLGHV�GHWDLOV�RI�GHWHUPLQDWLRQ�WHVWV�RQ�FKDLU�FDVWRUV��IODWQHVV��VWUDLJKWQHVV��VTXDUHQHVV��WKLFNQHVV�WKLFNQHVV�RI�OD\HUV��PDVV��LQGHQWDWLRQ�XQGHU�VWDWLF�ORDGLQJ��FXUOLQJ��IOH[LELOLW\��GHQVLW\��VHDP�VWUHQJWK��FODVVLILFDWLRQ��FRORXU�DQG�IDVWQHVV�WR�OLJKW���+RZHYHU��QR�UHIHUHQFH�WR�VOLS�UHVLVWDQFH�LV�PDGH��7KH�HIIHFW�RI�VWDLQV��PRYHPHQW�RI�IXUQLWXUH��SHHO�UHVLVWDQFH��VKHDU�IRUFH��VSUHDGLQJ�RI�ZDWHU��FXUOLQJ�RQ�H[SRVXUH�WR�PRLVWXUH��SDWWHUQ�GHSWK��YRODWLOH�ORVV��H[XGDWLRQ�RI�SODVWLFLVHUV��JHOOLQJ��PDVV�SHU�XQLW�DUHD�RI�UHLQIRUFHPHQW��HOHFWULFDO�UHVLVWDQFH�DQG�VWDWLF�HOHFWULFDO�SURSHQVLW\�DUH�DOO�LQFOXGHG���7KH�PHWKRGV�RI�WHVW�DUH�LQIRUPDWLYH��

����� ,62�',6�>'UDIW�,QWHUQDWLRQDO�6WDQGDUG@��������� � &HUDPLF�7LOHV��3DUW�����'HWHUPLQDWLRQ�RI�&RHIILFLHQW�RI�IULFWLRQ�
������� 7KLV�GRFXPHQW�GHILQHV�DW�SDUDJUDSK���WKH�&RHIILFLHQW�RI�)ULFWLRQ�DV�WKH�UDWLR�RI�WKH�WDQJHQWLDO�IRUFH�WR�WKH�YHUWLFDO�ORDG�RQ�WKH�VOLGHU���)RU�VRPH�PHWKRGV�WKLV�LV�WKH�HTXLYDOHQW�WR�WKH�WDQJHQW�RI�WKH�DQJOH�EHWZHHQ�WKH�LQFOLQHG�SODWIRUP�DQG�WKH�KRUL]RQWDO���7KH�FULWLFDO�DQJOH�LVZKHUH�VOLSSLQJ�RI�WKH�WHVW�VXEMHFW�RFFXUV�ZKLOH�ZDONLQJ�RQ�D�OXEULFDWHG�LQFOLQHG�SODWIRUP�



(/521'�&2168/7,1*�7255�)25(16,&�3$571(56+,3�)ORRU�6OLSV�5HYLHZ�MSW��� 'HFHPEHU� ���� ��

������� 0HWKRG�$���7KH�G\QDPLF�FRHIILFLHQW�RI�IULFWLRQ�LV�PHDVXUHG�E\�PHDQV�RI�D�VOLGHU�PRYLQJ�DW�FRQVWDQW�VSHHG�RYHU�D�KRUL]RQWDO�VXUIDFH�E\�DQ\�SRUWDEOH�VHOI�SRZHUHG�PRELOH�DSSDUDWXV�WUDYHUVLQJ�WLOHV�ZLWK�D�IULFWLRQ�IRRW�RI�)RXU�6�5XEEHU�XQGHU�D�IL[HG�ORDG�WR�PHDVXUH�WKH�GU\�DQG�ZHW�G\QDPLF�FRHIILFLHQWV�RI�IULFWLRQ���2QH�H[DPSOH��DV�VKRZQ�LQ�WKHLU�$SSHQGL[�$��LV�WKH�7RUWXV��7KLV�PHWKRG�LV�HIIHFWLYHO\�LGHQWLFDO�WR�WKH�(/521'�7UDLOLQJ�6KRH��
������� 0HWKRG�%��7KH�VWDWLF�FRHIILFLHQW�LV�PHDVXUHG�E\�WKH�IRUFH�UHTXLUHG�WR�PRYH�D�VOLGHU�IURP�D�VWDWLF�SRVLWLRQ�RQ�D�KRUL]RQWDO�VXUIDFH���7KH�VWDWLF�VOLGHU�KDV�D�ZHLJKW�XSRQ�LW�RI����.J���,W�XVHV�)RXU�6�UXEEHU����PP�[���PP�[��PP��JHQWO\�VDQGHG�RQ�WKH�����JULW�VLOLFRQH�FDUELGH�SDSHU�XQWLO�WKH�VKHHQ�LV�FRPSOHWHO\�UHPRYHG���7KH�KHHO�DVVHPEO\�DIWHU�FDOLEUDWLRQ�LV�SODFHG�RQ�D�WHVW�VXUIDFH�VR�WKDW�WKH�PHDVXULQJ�VSULQJ�EDODQFH�LV�DW�WKH�VDPH�OHYHO�DV�WKH�WHVW�VXUIDFH�VKRH�RU�KHHO��DV�LW�LV�GHVFULEHG���7KHQ�ZLWK���SXOOV��HDFK�SHUSHQGLFXODU�WR�WKH�SUHYLRXV�SXOO��RQ�HDFK�RI���VXUIDFH�DUHDV�RU���WHVW�VSHFLPHQV��VR�DV�WR�JLYH����QHFHVVDU\�UHDGLQJV�WR�GHWHUPLQH�WKH�IRUFH�UHTXLUHG�WR�VHW�WKH�WHVW�DVVHPEO\�LQ�PRWLRQ��7KLV�LV�DOVR�HIIHFWLYHO\�LGHQWLFDO�WR�WKH (/521'�6KRH��
������� 6SHFLILHG�FRHIILFLHQWV�RI�IULFWLRQ�DUH��XVLQJ�D�VWDWLF�VOLGHU�ZLWK�D�����.J�ORDG�DSSOLHG��&ODVV���!�����DQG�&ODVV���HTXDO�WR�RU�������
������� 6KXIIOH�5DPS�7HVW�FODVVLILFDWLRQ�$��������%��������&���������
������� 7KH�8.�KDV�YRWHG�DJDLQVW�WKLV�'UDIW�GXH�WR�WKH�LQFOXVLRQ�RI�WKH�7RUWXV�DQG�VLPLODU�PHWKRGV�LQFOXGLQJ�WKH�$PHULFDQ�-DPHV�0DFKLQH��VLPLODU�WR�WKH�7UDLOLQJ�6KRH�DV�GHVFULEHG�E\�$670�

����� ,62������ � &HUDPLF�7LOHV�'HILQLWLRQV��FODVVLILFDWLRQV��&KDUDFWHULVWLFV�DQG�0DUNLQJ�
������� 7KLV�JLYHV�D�GHILQLWLRQ�RI�WLOHV��KRZ�WKH\�VKRXOG�EH�FR�RUGLQDWHG��VL]HG��FODVVLILHG��VDPSOHG�DQG�PDUNHG���7KH�UHTXLUHPHQWV�IRU�WHVWLQJ�DUH�LQ�OHQJWK��ZLGWK��WKLFNQHVV��VWUDLJKWQHVV��UHFWDQJXODULW\��VXUIDFH�IODWQHVV��ZDWHU�DEVRUSWLRQ��EUHDNLQJ�VWUHQJWK��PRGXOXV�RI�UXSWXUH��DEUDVLRQ�UHVLVWDQFH��WKHUPDO�H[SDQVLRQ��WKHUPDO�VKRFN�UHVLVWDQFH��FUD]LQJ�UHVLVWDQFH��IURVW�UHVLVWDQFH��FRHIILFLHQW�RI�IULFWLRQ�
������� &RHIILFLHQW�RI�IULFWLRQ�PHDVXUHPHQWV��XVLQJ�WKH�G\QDPLF�WHVW�PHWKRG�ZLWK�D�)RXU�6�UXEEHU�VOLGHU��WR�EH�FDUULHG�RXW�RQ�QHZ�WLOHV�LQ�ERWK�GU\�DQG�ZHW�FRQGLWLRQV��
������� &ODVV����/HVV�WKDQ�����G\QDPLF�&�RI�)��0RVWO\�VPRRWK�JOD]HG�WLOHV�UHFRUGLQJ�WKLV�ORZ�YDOXH�ZKHQ�ZHW���6KRXOG�RQO\�EH�XVHG�LQ�GU\�VLWXDWLRQV�
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*UHDWHU�WKDQ�RU�HTXDO�WR�����EXW�������&�RI�)��JOD]HG�WLOHV�VKRZLQJ�WKHVH�YDOXHV�RQO\�ZKHQ�ZHW���%HVLGHV�GRPHVWLF�EDWKURRPV��ZKHUH�WKH�XVH�RI�D�VOLS�UHVLVWDQW�EDWK�PDW�LV�HVVHQWLDO��PD\�EH�FRQVLGHUHG�IRU�GU\�GRPHVWLF�DUHDV�
������� &ODVV����*UHDWHU�WKDQ�RU�HTXDO�WR�����EXW�������&�RI�)��LQFOXGHV�VRPH�JOD]HG�WLOHV�DQG�PRVW�XQ�JOD]HG�WLOHV���7LOHV�KDYLQJ�WKLV�PLQLPXP�YDOXH��GU\�DQG�ZHW��FRQVLGHUHG�VDIH�IRU�EDWKURRPV��NLWFKHQV��SRUFKHV��KDOOV��FORDNURRPV�DQG�OLYLQJ�URRPV���0D\�DOVR�EH�XVHG�IRU�SXEOLF�DUHDV�WKDW�DUH�VXEMHFW�WR�ZHWWLQJ�

*UHDWHU�RU�HTXDO�WR�����&�RI�)��WLOHV�ZKHUH�PRUH�HQKDQFHG�VOLS�UHVLVWDQFH�LV�UHTXLUHG�
������� �7KH�FRHIILFLHQW�RI�IULFWLRQ�RI�WLOHV�YDULHV�GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�VXUIDFH�RI�WKH�WLOH��ZKHWKHU�WKH�VXUIDFH�LV�GU\�RU�ZHW�DQG�UHVXOWV�GLIIHU�IRU�GLIIHUHQW�W\SHV�RI�VKRH�PDWHULDO�DQG�EDUHIRRW�DSSOLFDWLRQV��
������� �5HTXLUHPHQWV�DOVR�YDU\�GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�IORRULQJ�DSSOLFDWLRQ��WKH�VL]H�RI�WKH�IORRU�DUHD��LWV�LQWHQGHG�XVH���$�FRHIILFLHQW�RI�IULFWLRQ�KLJKHU�WKDQ�WKRVH�QHHGHG�IRU�PDQ\�W\SHV�RI�GRPHVWLF�DSSOLFDWLRQ�PD\�EH�GHVLUDEOH�IRU�ODUJH�IORRULQJ�DUHDV��LQGXVWULDO�DQG�FRPPHUFLDO�DSSOLFDWLRQV��UDPSV��HVSHFLDOO\�WKRVH�FRQQHFWHG�LPPHGLDWHO\�WR�WKH�RXWVLGH�DQG�IRU�PDQ\�W\SHV�RI�GRPHVWLF�VLWXDWLRQV��
������� �7HVWV�DUH�SHUIRUPHG�RQ�WLOHV�SULRU�WR�LQVWDOODWLRQ���7KH�FRHIILFLHQW�RI�IULFWLRQ�RI�DQ\�IORRU�FRYHULQJ�LQ�XVH�LQFOXGLQJ�WLOHV�FDQ�EH�DGYHUVHO\�HIIHFWHG�E\�LQDGHTXDWH�RU�LPSURSHU�PDLQWHQDQFH��VXFK�DV�WKH�XVH�RI�XQVXLWDEOH�FOHDQLQJ�PDWHULDOV��

����� $XVWUDOLDQ�1HZ�=HDODQG�6WDQGDUG��������������6OLS�UHVLVWDQFH�FODVVLILFDWLRQ�RI�QHZ�SHGHVWULDQV�VXUIDFH�PDWHULDOV��
������� 7KH�6WDQGDUG�VHWV�RXW������WR�SURYLGH�XVHUV�DQG�VSHFLILHUV�RI�SHGHVWULDQV�VXUIDFH�PDWHULDOV����ZLWK�PHDQV�IRU�FODVVLI\LQJ�VXFK�VXUIDFHV�DFFRUGLQJ�WR�WKHLU�SHGHVWULDQ�VOLS�UHVLVWDQFH�IRU�XVH�LQ�WKH�VHOHFWLRQ�RI�VXUIDFHV��
������� �7KHVH�FODVVLILFDWLRQV�DUH�EDVHG�RQ�DQ�DVVHVVPHQW�RI�WKH�FRQWULEXWLRQ�RI�D�SHGHVWULDQ�VXUIDFH�WR�WKH�ULVN�RI�VOLSSLQJ�DQG�WKH\�ZLOO�DVVLVW�LQ�WKH�VSHFLILFDWLRQ�RI�D�VXUIDFH�PDWHULDO�VXLWDEOH�IRU�PRVW�SHGHVWULDQ�DSSOLFDWLRQV��
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������� 7KH�6WDQGDUG�SURYLGHV�GHWDLOHG�JXLGDQFH�RQ�WKH�WHVWLQJ�RI�IORRU�VXUIDFHV�XVLQJ�WKH�3HQGXOXP��D�)ORRU�)ULFWLRQ�7HVWHU� DQG�D�5DPS�
������� 6XUIDFH�FODVVLILFDWLRQV�DUH�WDEXODWHG�DJDLQVW�WHVW�UHVXOWV�DFKLHYHG�XVLQJ�HDFK�RI�WKH�WKUHH�WHVWLQJ�PHWKRGV���7KHVH�FODVVLILFDWLRQV�DUH�UHSURGXFHG�IURP�WKH�6WDQGDUG�LQ�WKH�IROORZLQJ�WDEOHV�

$6�1=6�����������
7$%/(����7(67�$1'�&/$66,),&$7,21�&20%,1$7,216

7HVW�FRQGLWLRQV &ODVVLILFDWLRQ�WDEOH�WR�EH�XVHG:HW�3HQGXOXP 7DEOH��:HW�3HQGXOXP�DQG�GU\�IORRU�IULFWLRQ 7DEOHV���DQG��'U\�IORRU�IULFWLRQ 7DEOH��:HW�EDUHIRRW�UDPS 7DEOH��2LO�ZHW�UDPS 7DEOH��
7$%/(����&/$66,),&$7,21�2)�3('(675,$1�685)$&(�0$7(5,$/6�$&&25',1*�72�7+(�:(7�3(1'8/80�7(67

3HQGXOXP0HDQ�VUY&ODVV
)RXU�6�UXEEHU 755/�UXEEHU

&RQWULEXWLRQ�RI�WKH�IORRU�VXUIDFH�WR�WKH�ULVN�RI�VOLSSLQJ�ZKHQ�ZHW9 !��� !��� YHU\�ORZ: ���� �� ���� �� ORZ; �� � �� � PRGHUDWH< ���� �� � KLJK= OHVV�WKDQ��� � YHU\�KLJK
7$%/(����&/$66,),&$7,21�2)�3('(675,$1�685)$&(�0$7(5,$/6�$&&25',1*�72�7+(�'5<�)/225�)5,&7,21�7(67

&ODVVLILFDWLRQ )ORRU�)ULFWLRQ�7HVWHUPHDQ�YDOXH) t ���* � ���

� 7KLV�LV�D�SRUWDEOH�VHOI�SRZHUHG�PRELOH�DSSDUDWXV�VLPLODU�LQ�FRQFHSW�WR�WKH�)6&������3ULQW���,W�GHWHUPLQHV�WKH�G\QDPLF�IULFWLRQ�EHWZHHQ�WKH�VXUIDFH�DQG�D��PP�GLDPHWHU�GLVF�FXW�IURP�)RXU�6��UXEEHU�
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7$%/(����&/$66,),&$7,21�2)�3('(675,$1�685)$&(�0$7(5,$/6�$&&25',1*�72�7+(�:(7�%$5()227�5$03�7(67
&ODVVLILFDWLRQ $QJOH �GHJUHHV�$ t �����% t ��� ��& t ��

7$%/(����&/$66,),&$7,21�2)�3('(675,$1�685)$&(�0$7(5,$/6$&&25',1*�72�7+(�2,/�:(7�5$03�7(67
&ODVVLILFDWLRQ $QJOH �GHJUHHV�5� t ����5�� t ��� ��5�� t ���� ��5�� t ���� ��5�� t ��

����� &6,52�DQG�6WDQGDUGV�$XVWUDOLD��$Q�,QWURGXFWRU\�*XLGH�WR�WKH�6OLS�5HVLVWDQFH�RI�3HGHVWULDQ�6XUIDFH�0DWHULDOV���+%�����������
������� 7KLV�LV�DQ�LQWHULP�SXEOLFDWLRQ�WKDW�ZLOO�EH�ZLWKGUDZQ�ZKHQ�6WDQGDUGV�$XVWUDOLD�SXEOLVKHV�WKH�´6OLS�5HVLVWDQFH�+DQGERRNµ�
������� 7KH�SXEOLFDWLRQ�LV�LQWHQGHG�WR�EH�UHDG�ZLWK�$6�1=6������������DQG�HVWDEOLVKHV�D�EDVLV�IRU�VSHFLI\LQJ�SHGHVWULDQ�VXUIDFHV�
������� 7KH�+DQGERRN�FRQWDLQV�D�SHGHVWULDQ�IORRULQJ�VHOHFWLRQ�JXLGH��7DEOH����WKDW�LV�EDVHG�RQ�WKH�ZHW�3HQGXOXP�DQG�UDPS�WHVW�PHWKRGV���,W�DOVR�FRQWDLQV�WKH�*HUPDQ�UHTXLUHPHQWV�IRU�VOLS�UHVLVWDQFH�LQ�SXEOLF�EDUHIRRW�DUHDV��7DEOH����DQG�IRU�FRPPHUFLDO�DQG�LQGXVWULDO�DUHDV��7DEOH������7KH�*HUPDQ�UHJXODWLRQV�LQFOXGH�UHTXLUHPHQWV�IRU�YROXPHWULF�GLVSODFHPHQWV�LQ�VRPH�LQGXVWULDO�DUHDV���,W�GRHV�QRW�SURYLGH�DQ\�LQWHUSUHWDWLRQ�RI�GU\�VOLS�UHVLVWDQFH�WHVW�UHVXOWV���,W�FRQWDLQV�JXLGDQFH�RQ�KRZ�WKH�YDULRXV�WHVW�UHVXOWV�FDQ�EH�XVHG�WR�GHVLJQ�VORSLQJ�VXUIDFHV�
������� 7KH�JXLGDQFH�JLYHQ�RQ�WKH�VHOHFWLRQ�RI�IORRULQJ�LV�FRPSUHKHQVLYH�DQG�FRYHUV�PRVW�SXEOLF��FRPPHUFLDO�DQG�LQGXVWULDO�VLWXDWLRQV���+RZHYHU��LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW���1R�JXLGDQFH�LV�SURYLGHG�LQ�WKH�FDVH�RI�GRPHVWLF��KRWHO�DQG�LQVWLWXWLRQDO�EDWKURRP�VXLWHV���7KHUH�LV�D�UHDVRQDEOH�SUREDELOLW\�WKDW�D�ODXQGU\�RU�EDWKURRP�IORRU�PD\�EH�ZHW��DQG�LW�FDQ�EH�DVVXPHG�WKDW�PRVW�SHRSOH�DUH�FRQGLWLRQHG�WR�H[HUFLVH�VRPH�FDXWLRQ�ZKHQ�XVLQJ�VXFK�IDFLOLWLHV��
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������� 0LQLPXP�UHFRPPHQGHG�VOLS�UHVLVWDQFH�YDOXHV�IRU�D�VHOHFWLRQ�RI�QHZ�IORRU�VXUIDFLQJ�FDQ�EH�LQWHUSUHWHG�IURP�WKH�UHOHYDQW�WDEOHV��
3HQGXOXP� 5DPS��ZHW�/RFDWLRQ VUY &IG� � � &IG�(QWU\�IR\HUV�KRWHO��RIILFH��SXEOLF�EXLOGLQJV�� ZHW ���� �� ������ ���� ���� �� �����² ����)DVW�IRRG�RXWOHWV��EXIIHW�IRRG�VHUYHU\�DUHDV ���� �� �����² ���� �� � �� �����² ����6XSHUPDUNHW�IUXLW�DQG�YHJHWDEOH�DUHDV ���� �� �����² ���� ���� �� �����² ����6ZLPPLQJ�SRRO�VXUURXQGV�DQG�VKRZHU�URRPV ���� �� �����² ���� ���� �� �����² ����7RLOHW�IDFLOLWLHV�LQ�RIILFHV��KRWHOV�DQG�VKRSV ���� �� ������ ���� ���� �� �����² ����([WHUQDO�VWDLU�QRVLQJV ���� �� �����² ���� ���� �� �����² ����&RPPHUFLDO�DQG�,QGXVWULDO�WRLOHWV�ZDVKURRPV ���� �� �����² ����+RWHO�DQG�UHVWDXUDQW�NLWFKHQV�������PHDOV�GD\��� ���� �� �����² ����

'LVK�ZDVKLQJ�DUHDV�������PHDOV�GD\��� ���� �� �����² ����
����� 7KH�:RUNSODFH��+HDOWK��6DIHW\�DQG�:HOIDUH��5HJXODWLRQV�����UHTXLUHV�DW�5HJXODWLRQ����
������� :RUNSODFH�IORRUV�DQG�WUDIILF�URXWH�VXUIDFHV�PXVW�EH�VXLWDEO\�FRQVWUXFWHG�IRU�WKHLU�LQWHQGHG�XVHV��DQG�VR�IDU�DV�LV�UHDVRQDEO\�SUDFWLFDEOH��NHSW�IUHH IURP�REVWUXFWLRQV��DUWLFOHV�RU�VXEVWDQFHV�OLNHO\�WR�FDXVH�VOLSV��WULSV�RU�IDOOV���)ORRUV�PXVW�EH�SURYLGHG�ZLWK�DGHTXDWH�GUDLQDJH�ZKHUH�QHFHVVDU\���,Q�SDUWLFXODU��IORRUV�DQG�WKH�VXUIDFHV�RI�WUDIILF�URXWHV�PXVW�QRW�KDYH�DQ\�KROHV�RU�XQQHFHVVDU\�VORSHV��EH�XQHYHQ�RU�VOLSSHU\��
������� 7KH�$SSURYHG�&RGH�RI�3UDFWLFH��DW�SDUDJUDSK����VD\V�WKDW�WUDIILF�URXWH�DQG�IORRU�VXUIDFHV�WKDW�JHW�ZHW�VKRXOG�EH�RI�D�W\SH�WKDW�GRHV�QRW�EHFRPH�XQGXO\�VOLSSHU\�

����� 7KH�+HDOWK�DQG�6DIHW\�([HFXWLYH
7KH�+6(�SURGXFHV�D�ZLGH�UDQJH�RI�SXEOLFDWLRQV�JLYLQJ�ERWK�JHQHUDO�DQG�VSHFLILF�JXLGDQFH�WR�ERWK�SULYDWH�DQG�FRPPHUFLDO�RUJDQLVDWLRQV���7KLV�DGYLFH�FRYHUV�FDXVDWLYH�DQG�HQYLURQPHQWDO�IDFWRUV�DQG�SURYLGHV�UHFRPPHQGDWLRQV�IRU�JRRG�ZRUN�SUDFWLFH��FKRLFH�RI�IORRU�FRYHULQJV�DQG�VKRHV��FOHDQLQJ�SURFHGXUHV�DQG�JRRG�KRXVHNHHSLQJ�HWF�

� )RXU�6�5XEEHU� &DOFXODWHG�XVLQJ�WKH�UHODWLRQVKLS��&IG  ���[��VUY��^����� �VUY�`� &IG�� �WDQ�� ��� 0LQLPXP�GLVSODFHPHQW�YROXPH�RI�SURILOHG�VXUIDFH� ��FP��GP���5DPS�² RLO�ZHW��� 0LQLPXP�GLVSODFHPHQW�YROXPH�RI�SURILOHG�VXUIDFH� ��FP��GP���5DPS�² RLO�ZHW�
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������� 6OLSV�DQG�7ULSV��*XLGDQFH�IRU�HPSOR\HUV�RQ�LGHQWLI\LQJ�KD]DUGV�DQG�FRQWUROOLQJ�ULVNV�� 0D\�����
��������� 7KLV�SXEOLFDWLRQ�JLYHV�GHWDLOHG�JXLGDQFH�RQ�WKH�VHOHFWLRQ�DQG�PDLQWHQDQFH�RI�IORRU�FRYHULQJV���+RZHYHU��LW�FRQWDLQV�QR�FULWHULRQ�IRU�WKH�DOORZDEOH�&RHIILFLHQW�RI�)ULFWLRQ�
��������� ,Q�WKH�VHFWLRQ�RQ��)RRWZHDU��LW�VD\V���2Q�ZHW�VXUIDFHV�WKH�VROH�VKRXOG�KDYH�D�ZHOO�GHILQHG�SDWWHUQ��WUHDG��DV�PRUH�HGJHV�ZLOO�JLYH�D�ILUPHU�JULS���7KH�WUHDG�ZLOO�FXW�WKURXJK�VXUIDFH�OLTXLG�DQG�EUHDN�XS�WKH�VOLSSHU\�OD\HU�XQGHU�IRRW����$QG����2Q�GU\�VXUIDFHV�LW�LV�EHWWHU�WR�KDYH�DV�PXFK�RI�WKH�VROH�DV�SRVVLEOH�LQ�FRQWDFW�ZLWK�WKH�JURXQG�VR�WKH�SDWWHUQ�RQ�WKH�VROH�LV�OHVV�LPSRUWDQW��
��������� $�WDEOH���6KRH�VROH�PDWHULDO�DQG�IORRU�W\SHV���VKRZV�WKDW��0LFURFHOOXODU�XUHWKDQH�DQG�UXEEHUV��SURYLGH�WKH�EHVW�VOLS�UHVLVWDQFH�IRU�ZDWHU�ZHW�IORRUV�

������� 6OLSV�DQG�7ULSV��*XLGDQFH�IRU�WKH�IRRG�SURFHVVLQJ�LQGXVWU\���0D\�����
��������� 7KLV�SXEOLFDWLRQ�SURYLGHV�FRPSUHKHQVLYH�DGYLFH�RQ�SUDFWLFDO�PHDVXUHV�IRU�FRQWUROOLQJ�VOLS�ULVNV�
��������� ,W�FRQWDLQV�PDQ\�WDEOHV�WKDW�SURYLGH�HPSOR\HUV�ZLWK�FKHFNOLVWV�IRU�HQVXULQJ�WKDW�WKH�FRUUHFW�SUHFDXWLRQV�DUH�LQ�SODFH�DQG�WKH�UHFRPPHQGHG�SURFHGXUHV�DUH�REVHUYHG�
��������� 1R�FULWHULD�DUH�JLYHQ�IRU�UHFRPPHQGHG�FRHIILFLHQWV�RI�IULFWLRQ�RI�IORRU�VXUIDFHV���+RZHYHU��DGYLFH�LV�JLYHQ�RQ�VXIILFLHQW�VXUIDFH�URXJKQHVV����)RU�OHYHO��ZDWHU�ZHW�VXUIDFHV�DW�OHDVW����P P�URXJKQHVV�LV�QHFHVVDU\����$QG���)ORRUV�ZLWK�D�PD[LPXP�SHDN�WR�WURXJK�GLVWDQFH�RI�WKH�JUDQXODU�VXUIDFH��RI�OHVV�WKDQ���P P��KDYH�EHHQ�VKRZQ�WR�EH�KD]DUGRXV�LQ�ZHW�FRQGLWLRQV��
��������� $GYLFH�LV�JLYHQ�RQ��VHQVLEOH�VKRHV��DQG�WKH�FKRLFH�RI�VKRH�VROH�PDWHULDO�IRU�YDU\LQJ�IORRU�W\SHV���39&�DQG�OHDWKHU�DUH��0RVW�VOLSSHU\���8UHWKDQH�DQG�UXEEHU�DUH��/HVV�VOLSSHU\��DQG�0LFUR�FHOOXODU�XUHWKDQH�DQG�UXEEHU�DUH��/HDVW�VOLSSHU\��

������� :DWFK�<RXU�6WHS��3UHYHQWLRQ�RI�WKH�VOLSSLQJ��WULSSLQJ�DQG�IDOOLQJ�DFFLGHQWV�DW�ZRUN������
��������� 7KLV�ERRNOHW�ZDV�ZULWWHQ�DV�D�JXLGH�IRU�SUHYHQWLQJ�DFFLGHQWV�LQ�WKH�ZRUNSODFH�
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��������� ,W�FRQWDLQV�D�EULHI�UHYLHZ�RQ��PHDVXULQJ�VOLSSHULQHVV��
��������� ,W�VWDWHV�WKDW������YDOXHV�RI�FRHIILFLHQW�RI�IULFWLRQ�EHWZHHQ�IORRU�DQG�IRRWZHDU�VXUIDFHV�JUHDWHU�WKDQ�����PD\�JHQHUDOO\�EH�DFFHSWDEOH��YDOXHV�EHORZ�����JHQHUDOO\�XQDFFHSWDEOH���$JDLQ��WKHUH�FDQ�EH�QR�KDUG�DQG�IDVW�UXOHV����2Q�IRRWZHDU�LW�VD\V�������WKH�VROH�SDWWHUQ�LV�QRW�YHU\�LPSRUWDQW�LQ�GU\�FRQGLWLRQV�ZKHUH�LW�LV�PRUH�LPSRUWDQW�WR�KDYH�DV�PXFK�RI�WKH�VROH�DV�SRVVLEOH�LQ�FRQWDFW�ZLWK�WKH�JURXQG���%XW�LQ�WKH�ZHW�WKH�WUHDG�LV�LPSRUWDQW�DV�WKH�PRUH�ZLSLQJ�HGJHV�WKH�EHWWHU����7KHVH�FXW�WKURXJK�WKH�VXUIDFH�ZDWHU�DQG�EUHDN�XS�WKH�OXEULFDWLQJ�OD\HU�RI�ZDWHU�XQGHU�WKH�ERRW��

������� )RRG�6KHHW�1R������3UHYHQWLQJ�VOLSV�LQ�WKH�IRRG�DQG�GULQN�LQGXVWULHV�� WHFKQLFDO�XSGDWH�RQ�IORRU�VSHFLILFDWLRQV�
��������� 7KLV�OHDIOHW��SXEOLVKHG�LQ�0D\�������FRQWDLQV�UHFRPPHQGHG�YDOXHV�IRU�VOLS�UHVLVWDQFH�PHDVXUHG�ZLWK�WKH�SHQGXOXP�DQG WKH�URXJKQHVV�PHWHU���,W�UHIHUV�WR�WKH�*XLGHOLQHV�UHFRPPHQGHG�E\�7KH�8.�6OLS�5HVLVWDQFH�*URXS���
��������� 3HQGXOXP�YDOXHV�RI����RU�PRUH��PHDVXUHG�RQ�D�GU\�RU�ZHW�VXUIDFH��DUH������FXUUHQWO\�DFFHSWHG�WR�LQGLFDWH�VDWLVIDFWRU\�VOLS�UHVLVWDQFH��
��������� 0LQLPXP�YDOXHV�RI�URXJKQHVV�DUH�TXRWHG�IRU�YDULRXV�OXEULFDQWV���7KHVH�UDQJH�IURP�D�YDOXH�RI����P P�IRU�FOHDQ�ZDWHU�WR�JUHDWHU�WKDQ����P P�IRU�PDUJDULQH�
��������� $�IORRU�VXUIDFH�URXJKQHVV�RI����P P�LV�VWDWHG�WR�EH������UHTXLUHG�WR�HQKDQFH�WKH�VOLS�UHVLVWDQFH�RI�KDUG�IORRU�PDWHULDOV��H�J��FHUDPLFV��FRQFUHWH��LQ�ZDWHU�ZHW�FRQGLWLRQV���7KLV�ILJXUH�PD\�EH�UHGXFHG�VOLJKWO\�ZKHQ�FRQVLGHULQJ�VRIW�IORRULQJ�PDWHULDOV��H�J��YLQ\O��OLQROHXP���

����� 7KH�(XURSHDQ�7LOLQJ�,QGXVWU\��8VH�*URXS�&ODVVLILFDWLRQ�IRU�WLOHV�
8VH�JURXSV�IRU�LQGXVWULDO�ZRUN�SODFHV�
������� 5���>���&IV  ��������WR����@�LV�WKH�PLQLPXP�FODVVLILFDWLRQ�IRU�WLOHV�XVHG�LQ�SXEOLF�DUHDV���
������� 5����>�����&IV  ��������WR����@LV�IRU�IORRUV�LQ�DUHDV�IDFLQJ�D�VPDOO�VOLS�ULVN�IURP�JUHDVH��RLO��ZDWHU�IRRG�RU�GXVW��ZHW�VWRUDJH�FHOODUV��

�� 6HH�VHFWLRQ������RI�WKLV�5HYLHZ�
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GHIURVWLQJ�DQG�ZDUPLQJ�NLWFKHQV��FRIIHH�DQG�WHD�NLWFKHQV�LQ�KRWHOV�RU�KRVSLWDOV��VHUYLFHZD\�IRU�PHDW�DQG�VDXVDJH�SDFNHG�JRRGV��VWHULOLVDWLRQ�URRPV�LQ�D�KRVSLWDO��VDQLWDU\�VHUYLFH�URRPV��URRPV�ZLWK�GH�IOHVKLQJ�PDFKLQHV�
������� 5����>�����&IV  �������WR����@��D�JUHDWHU�LQFUHDVH�LQ�VOLS�ULVN�FKHHVH�SURGXFWLRQ��PLON�VWRUDJH�DQG�SDFNLQJ��FKRFRODWH�UDZ�PDWHULDO�SURGXFWLRQ��GRXJK�SUHSDUDWLRQ��VWHULOLVLQJ�URRP�LQ�YHJHWDEOH�SURFHVVLQJ��EHYHUDJH�ILOOLQJ��IUXLW�MXLFH�SURGXFWLRQ��NLWFKHQV�ZLWK�XS�WR�����FRYHUV�D�GD\�LQ�MRLQW�FDUH�LQ�KRPHV��VFKRROV�RU�VDQLWRULD��FROG�VWRUDJH�URRPV�IRU�SDFNHG�JRRGV��VDOHV�RXWOHWV�IRU�UHFHLYLQJ�PHDW�DQG�ILVK��VHUYLFHZD\�IRU�PHDW�DQG�VDXVDJH��KRVSLWDO�VDQLWDU\�VHUYLFH�URRP�GLVLQIHFWLRQ��ZHW�IDHFHV�URRP�DQG�SDWKRORJLHV��KRWHO�ODXQGU\�URRPV��GU\�IHHG�SURGXFWLRQ�DUHDV DQG�FRQFHQWUDWHG�IHHG�SURGXFWLRQ�ZLWK�IDW�RU�ZDWHU�EHLQJ�XVHG��G\H�ZRUNV�IRU�WH[WLOHV��ZHW�JULQGHUV�IRU�FHUDPLF�PDWHULDOV��VWRQH�VDZ�VKRSV��JODVV�JULQGLQJ�VKRS��FRQFUHWH�ZDVKLQJ�SODFHV��JODVV�HWFKLQJ�DQG�DFLG�SROLVKLQJ��UHSDLU�DQG�PDLQWHQDQFH�ZRUNVKRSV��ZDVK�KDOOV�IRU�YHKLFOH�UHSDLU��DLUFUDIW�KDOOV�
������� 5����>�����&IV  �������WR����@�FRRNLQJ�IDW�DQG�VDODG�RLO�SURGXFWLRQ�DQG�SDFNLQJ��PDUJDULQH��IUHVK�PLON�SURFHVV�LQFOXGLQJ�EXWWHU��LFH�FUHDP�SURGXFWLRQ��VXJDU��FRFRD��IDW�RU�OLTXLG�PDVV�SURFHVVHV��ZDVKLQJ�XS�DUHDV�LQ�EUHDG�DQG�FDNH�LQGXVWULHV��VDXVDJH�GU\LQJ�URRP��VPRNLQJ�URRP��SLFNOLQJ�URRP��VOLFHG�PHDW�SDFNLQJ�GHSDUWPHQW��NLWFKHQV�ZLWK�RYHU�����FRYHUV�D�GD\��NLWFKHQV�IRU�MRLQW�FDUH�LQ�FOLQLFV�KRVSLWDOV��FDQWHHQ��IDVW�IRRG�NLWFKHQV�DQG�VQDFN�EDUV��ZDVKLQJ�XS�DUHDV��FROG�VWRUDJH�URRP�IRU�XQSDFNHG�JRRGV��VHUYLFHZD\�IRU�ILVK�DQG�PHDW��SUHSDUDWRU\�URRP��IDW�URRPV�IRU�VHDOLQJ�OHDWKHU�SURGXFWLRQ��JOD]LQJ�DUHD��SLFNOLQJ�KDUGHQLQJ�URRPV�IRU�FKHPLFDO�WUHDWPHQWV��JDOYDQLVLQJ�URRPV��ZRUN�DQG�WHVW�SLWV�IRU�YHKLFOH�UHSDLU��ZDVKLQJ�SODFHV�IRU�YHKLFOHV��SXPS�URRPV��VOXGJH�GUDLQLQJ�SODQWV�LQ�ZDVWH�ZDWHU�WUHDWPHQW��ILUH�EULJDGH�WHQGHU�ED\V�DQG�URRPV�IRU�KRVH�PDLQWHQDQFH�FDUH�
������� 5����>RYHU�����&IV  ������@�WKH�KLJKHVW�FDWHJRU\�LV�RQO\�VSHFLILHG�IRU�WLQQHG�YHJHWDEOH�SURGXFWLRQ�DQG�ZDWHU�ZRUNVKRSV�LQ�WDQQHULHV�

����� 7KH�8.�6OLS�5HVLVWDQFH�*URXS��*XLGHOLQHV�IRU�WKH�PHDVXUHPHQW�RI�IORRU�VOLS�UHVLVWDQFH���-XQH������
������� 7KLV�SXEOLFDWLRQ�UHFRPPHQGV�WKH�XVH�RI�WKH�3HQGXOXP��ZLWK�)RXU�6�DQG�755/�UXEEHU�VOLGHUV��DQG�WKH�6XUWURQLF����RU�'XR�5]��5RXJKQHVV�0HWHUV���'HWDLOHG�SURFHGXUHV�IRU�ODERUDWRU\�DQG�VLWH�WHVWLQJ�DUH�VWDWHG�
������� 7HVW�FULWHULD�IRU�WKH�FDWHJRULVDWLRQ�RI�WKH������6OLS�5HVLVWDQFH�RI�WKH�IORRU�IRU�DEOH�ERGLHG�SHGHVWULDQV��ZKHQ�WHVWHG�ZLWK�WKH�3HQGXOXP�DQG�)RXU�6�UXEEHU����ZLWK�GXH�FRQVLGHUDWLRQ�RI�URXJKQHVV�����DUH�JLYHQ�DV���
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3HQGXOXP6XUIDFH�6OLS�3RWHQWLDO )RXU�6�VOLGHU 755/�VOLGHU
6XUIDFH�5RXJKQHVV

+LJK ���DQG�EHORZ ���DQG�EHORZ %HORZ����PP0RGHUDWH ���WR��� ���WR��� %HWZHHQ����DQG����PP/RZ ���WR��� ���WR��� %HWZHHQ����DQG����PP([WUHPHO\�/RZ ���DQG�DERYH ���DQG�DERYH $ERYH����PP

������� 7KH�UHFRPPHQGHG�YDOXHV�DUH��DV�IRXQG��FRQGLWLRQV��WR�LQFOXGH�GU\�DQG�ZHW�VXUIDFHV�
������� 755/�UXEEHU�LV�PRUH�DSSOLFDEOH�RQ�URXJK�VXUIDFHV��VD\�DERYH���PP�5]�URXJKQHVV�
������� (OURQG�&RQVXOWLQJ�7RUU�)RUHQVLF�3DUWQHUVKLS�IROORZ�WKH�VLWH�WHVWLQJ�SURFHGXUHV�DGYLVHG�LQ�WKLV�SXEOLFDWLRQ�

����� %ULWLVK�&HUDPLF�5HVHDUFK�/WG��&(5$0�
������� &(5$0�SXEOLVKHG�D�UHSRUW�LQ�)HEUXDU\������VXPPDULVLQJ�WKHLU�UHVHDUFK�LQWR�VOLS�UHVLVWDQFH�PHDVXUHPHQWV�RI�FHUDPLF�IORRU�WLOHV���7KH�PRVW�FRPPRQ�PHWKRGV�IRU�PHDVXULQJ�VOLS�UHVLVWDQFH�DUH�FRPSDUHG�DQG�HYDOXDWHG�
������� 7KH�*HUPDQ�UDPS�WHVW�LV�FRQVLGHUHG�WR�PRVW�FORVHO\�PLUURU�UHDOLW\���+RZHYHU��LW�LV�QRW�D�WHVW�WKDW�FDQ�EH�UHDGLO\�H[HFXWHG��HVSHFLDOO\�RQ�VLWH�
������� 7KH�UHSRUW�FRQFOXGHV WKDW�ERWK�WKH�3HQGXOXP�DQG�7RUWXV�DUH�DFFHSWDEOH�GHYLFHV�IRU�PHDVXULQJ�VOLS�UHVLVWDQFH�DQG�JLYH�UHVXOWV�WKDW�FRUUHODWH�ZHOO�LQ�ZHW�FRQGLWLRQV���$�3HQGXOXP�UHDGLQJ�RI�����XVLQJ�D�)RXU�6�5XEEHU�VOLGHU��FRUUHODWHV�WR�D�7RUWXV�UHDGLQJ�RI������P DQG�D�UHDGLQJ�RI����WR�����P�

����� 5$35$
������� 7KH�5XEEHU�DQG�3ODVWLFV�5HVHDUFK�$VVRFLDWLRQ�ZDV�HVWDEOLVKHG�LQ������DQG�LV�QRZ��DV�5DSUD�7HFKQRORJ\��DQ�LQGHSHQGHQFH�SODVWLFV�DQG�UXEEHU�FRQVXOWDQF\�
������� 5DSUD�GHYHORSHG�WKH��)RXU�6�5XEEHU���QRZ�DFFHSWHG�LQWHUQDWLRQDOO\�DV�WKH�VWDQGDUG�PDWHULDO�IRU�XVH�LQ�WKH�3HQGXOXP�DQG�RWKHU�GHYLFHV�IRU�PHDVXULQJ�WKH�VOLS�UHVLVWDQFH�RI�IORRU�VXUIDFHV�
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������� 5DSUD�KDV�SXEOLVKHG�UHVHDUFK�LQWR�WKH�WHVWLQJ�RI�PDQ\�GLIIHUHQW�IORRU�VXUIDFLQJ�PDWHULDOV�RYHU�WKH�\HDUV�DQG�D�SDUDJUDSK��IURP�D�SDSHU���GDWHG�������LV�VWLOO�UHOHYDQW�WRGD\�
�,W�FDQQRW�EH�HPSKDVLVHG�WRR�VWURQJO\��KRZHYHU��WKDW�QR�VOLS�UHVLVWDQFH�WHVW�JLYHV�DQVZHUV�ZKLFK�FDQ�EH�JXDUDQWHHG�WR�FRUUHODWH�XQGHU�DOO�FLUFXPVWDQFHV�ZLWK�XVHUV�H[SHULHQFH��DQG�WHVW�ILJXUHV�PXVW�EH�XVHG�ZLWK�VRPH�VHQVLWLYLW\���,Q�UHDO�OLIH�SHRSOH�ZHDU�GLIIHUHQW�IRRWZHDU�DQG�WKHLU�H[SHFWDWLRQV�RI�D�IORRU�YDU\�FRQVLGHUDEO\���6RPH�SHRSOH�DUH�XVHG�WR�VKRHV�ZLWK�ODUJH�KHHOV�DQG�UDWKHU�VRIW�SDWWHUQHG�VROHV��ZKHUHDV�RWKHUV�WDNH�IRU�JUDQWHG�VKRHV�ZLWK�H[WUHPHO\�VPDOO��KDUG��KHHOV�DQG�VPRRWK�XQSDWWHUQHG�VROHV����

������� 5DSUD�KDV�QRWHG�WKDW�IRU�VRPH�ZHW�IORRU�VXUIDFHV�D�KLJK�FRHIILFLHQW�RI�IULFWLRQ�LV�REWDLQHG�E\�XVLQJ�WKH�5DPS�WHVW��ZKLOVW�D��PDUJLQDO��VOLS�UHVLVWDQFH�LV�GHWHUPLQHG�E\�WKH�3HQGXOXP���7KLV�SKHQRPHQRQ�LV�DWWULEXWHG�WR�WKH�VSHHG�DW ZKLFK�WKH�3HQGXOXP�RSHUDWHV��ZKLFK�LV�PXFK�KLJKHU�WKDQ�WKDW�RI�D�KHHO�VOLS�
����� 6$75$
������� 6$75$�LV�FRQFHUQHG�ZLWK�WKH�VOLS�UHVLVWDQFH�RI�IRRWZHDU�DQG�KDV�FDUULHG�RXW�UHVHDUFK�VLQFH������
������� 7KH�DLP�KDV�EHHQ�WR�SURGXFH�D�VROH�PDWHULDO�WKDW�SURYLGHV�ERWK�D�VDWLVIDFWRU\�VOLS�UHVLVWDQFH�DQG�D�UHDVRQDEOH�OLIH�H[SHFWDQF\���7KLV�LV�D�FRPSURPLVH�EHWZHHQ�KDUGQHVV��VRIWQHVV�DQG�VROH�SDWWHUQ�
������� 6$75$�KDV�DGRSWHG�D�YDOXH�RI������DV�WKH��DUELWUDU\�SDVV�OHYHO��IRU�WKH�G\QDPLF�FRHIILFLHQW�RI�IULFWLRQ��WKLV�EHLQJ�WKH�UDWLR�RI�+�9 TXRWHG�LQ�$PHULFDQ�UHVHDUFK�IRU�ZDONLQJ�DW�PHGLXP�VSHHG�

����� +�	�5�-RKQVRQ�&HUDPLFV�,QWHUQDWLRQDO�/WG
������� -RKQVRQ�SXEOLVKHV�WHVW�YDOXHV�IRU�WKH�VOLS�UHVLVWDQFH�RI�WKHLU�WLOHV�DQG���*XLGHOLQHV�5HTXLUHPHQWV����,Q�VXPPDU\�WKHVH�YDOXHV�DUH��

7RUWXV�
'U\�DQG�:HW�� ����WR����� )DLU����WR������ *RRG

�� �$�6WDQGDUG�6OLGHU�IRU�6OLS�0HDVXUHPHQWV��E\�'��,��-DPHV�
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3HQGXOXP �)RXU�6�5XEEHU�VOLGHU�
'U\�DQG�:HW� ���DQG�EHORZ 8QVDWLVIDFWRU\���WR��� 0DUJLQDO���WR��� 6DWLVIDFWRU\���DQG�DERYH ([FHOOHQW

����� 0DUOH\�)ORRUV�/WG
������� 0DUOH\�SURGXFH�WKUHH�WKHUPR�SODVWLF��VOLS�UHVLVWDQFH��IORRU�FRYHULQJV���7KH�SURSHUWLHV�RI�WKH�WLOHV�DUH�GHVFULEHG�LQ�WKHLU�FDWDORJXH�DV���6OLS�UHVLVWDQFH��3HQGXOXP���6����+LJK�OHYHO�RI�ZHW�DQG�GU\�VOLS�UHVLVWDQFH�DV�HYDOXDWHG�XVLQJ�WKH�755/�3HQGXOXP��
������� ,�DP�JUDWHIXO�WR�0DUOH\�IRU�SURYLGLQJ�LQIRUPDWLRQ�RQ�WHVWV�FDUULHG�RXW�RQ�WKHVH�IORRU�FRYHULQJV���7KH�UHVXOWV�DUH�VXPPDULVHG�EHORZ�

3HQGXOXP��)RXU�6�
&RQGLWLRQ�RI�VXUIDFH&RQGLWLRQ�RI�7LOH 'U\ 'XVW\ :HW 5RXJKQHVV

$V�PDQXIDFWXUHG �� �� �� ���PP6DQGHG�DEUDGHG �� �� ���PP

7RUWXV��)RXU 6��'XVW\�VOLGHU�
&RQGLWLRQ�RI�7LOH &RQGLWLRQ�RI�6XUIDFH &RHIILFLHQW�RI�)ULFWLRQ���$YHUDJH�8QVDQGHG 'U\ ����6DQGHG 'U\ ����
%XUQLVKHG�3ROLVKHG 'U\ ����

����� 3LONLQJWRQ
V�7LOHV�/LPLWHG
������� 3LONLQJWRQ�SXEOLVK�WHVW�GDWD�RQ�WKHLU�FHUDPLF�WLOHV�DQG�JLYH�UHFRPPHQGDWLRQV�IRU�XVH�LQ�YDULRXV�HQYLURQPHQWV�
������� 7KH�WHVW�PHWKRGV�XVHG�DUH��

x ',1��������%DUHIRRW�ZDONLQJ�RQ�D�UDPS�
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x ',1��������VKRUW�IRRW�WUDIILF�RQ�D�UDPS�LQ�WKH�SUHVHQFH�RI�D�VXUIDFH�OXEULFDQW�x 7RUWXVx 3HQGXOXP��XVLQJ�)RXU�6�UXEEHU�VOLGHU�
������� 7KH�FULWHULD�IRU UHFRPPHQGHG�XVDJH�DSSHDUV�WR�EH�EDVHG�RQ�D�FRPELQDWLRQ�RI�H[SHULHQFH�DQG�FRPSOLDQFH�ZLWK�WKH�UHOHYDQW�',1�FODVVLILFDWLRQ�DQG�D�PLQLPXP�3HQGXOXP�VUY�RI����

����� (/521'
������� (/521'�KDV�LQYHVWLJDWHG�FDVHV�LQYROYLQJ��VOLSV��VLQFH������DQG�WHVWHG�PDQ\�VXUIDFHV�XVLQJ�WKH�3HQGXOXP��WKH�(OURQG�7UDLOLQJ�6KRH�DQG��VLQFH�������WKH�)6&������3ULQW�
������� $�VHULHV�RI�WHVWV��FDUULHG�RXW�IRU�D�FOLHQW�LQ�������SURYLGHV�YDOXDEOH�LQIRUPDWLRQ�RQ�WKH�'\QDPLF�&RHIILFLHQW�RI�)ULFWLRQ�IRU�D�VKRH�ZLWK�OHDWKHU�DQG�FRPSRVLWH�VROHV�DQG�DOVR�WKH�KXPDQ��EDUH�IRRW���7KH�VXUIDFH�WHVWHG�ZDV�D�SDWHQW����VOLS�UHVLVWDQW���EDWK�ERWWRP��7KH�DYHUDJHG�UHVXOWV�ZHUH��
0DWHULDO� &RQGLWLRQ�RI�VXUIDFH� &RHIILFLHQW�RI�)ULFWLRQ
/HDWKHU 'U\ ����&RPSRVLWLRQ 'U\ ���/HDWKHU :HW��GLVWLOOHG�ZDWHU� ����/HDWKHU :HW��VRDS\�WDS�ZDWHU� ����&RPSRVLWLRQ :HW��GLVWLOOHG�ZDWHU� ����&RPSRVLWLRQ :HW��VRDS\�WDS�ZDWHU� ����%DUHIRRW 'U\ ����%DUHIRRW :HW��GLVWLOOHG�ZDWHU� �����WR�����%DUHIRRW :HW��VRDS\�WDS�ZDWHU� �����WR�����
������� $QRWKHU�VHULHV�RI�WHVWV�LQ�������XVLQJ�D�3HQGXOXP��(/521'�7UDLOLQJ�6KRH�DQG�D�EDUH�IRRW��RQ�D�WLOHG�IORRU�SURGXFHG�WKH�IROORZLQJ�DYHUDJHG�UHVXOWV��

3HQGXOXP (/521'�7UDLOLQJ�6KRH��)RXU�6�6XUIDFH�&RQGLWLRQ )RXU�6 755/ 6WDWLF '\QDPLF
%DUHIRRW���6WDWLF� 6XUWURQLF

'U\ �� ��� ���� ���� ���� �����'DPS ���� ���� ����:HW �� �� ���� ���� ����
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������� (/521'�FRPPLVVLRQHG�D�VHULHV�RI�ODERUDWRU\�WHVWV�RQ�LFH�LQ�$SULO��������7KH�LFH�ZDV�PDGH�ZLWK�GLVWLOOHG�ZDWHU�DQG�WHVWV�ZHUH�FDUULHG�RXW�XVLQJ�WKH�3HQGXOXP�DQG�WKH�)6&������3ULQW�0DFKLQH���7KH�WHVW�UHVXOWV�DUH�VXPPDULVHG�EHORZ�
'\QDPLF�&RHIILFLHQW RI�)ULFWLRQ0DFKLQH 6OLGHU��5XEEHU� ,FH�6XUIDFH 659���
0D[ $Y��������0LQ'U\ �� ������)RXU�6 :HW �� ����'U\ ��

3HQGXOXP
755/ :HW ����'U\ ���� ���� ����)6&����� )RXU�6 :HW ���� ���� ����

������� (/521'�KDV�DVVHPEOHG�D�FROOHFWLRQ�RI�6DPSOH�7LOHV�WR�GHPRQVWUDWH�WKH�UHODWLRQVKLS�EHWZHHQ�6XUIDFH�7H[WXUH��2LO�DQG�:DWHU�:HW�5DPS�7HVWV��3HQGXOXP��)RXU�6�5XEEHU��WHVWV�DQG�5RXJKQHVV���7KH�WLOH�PDQXIDFWXUHUV�SURYLGHG�WKH�UDPS�WHVW�UHVXOWV���2ZHQ�:LOOLDP�/DERUDWRU\�6HUYLFHV�XQGHU�WKH�GLUHFWLRQ�RI�WKH�$XWKRU��ZKR�PHDVXUHG�WKH�VXUIDFH�URXJKQHVV��FDUULHG�RXW�WKH�SHQGXOXP�WHVWV���7KH�UHVXOWV�RI�WKH�WHVWV�DQG�D�GHVFULSWLRQ�RI�WKH�WLOHV�LV�FRQWDLQHG�LQ�WKH�WDEOH���6DPSOH�7LOHV��&RPSDUDWLYH�6OLS�5HVLVWDQFH�7HVWV��

�� 9DOXHV�JLYHQ�DUH�IRU�VOLGHUV�DW�DPELHQW�WHPSHUDWXUH���7KH�YDOXHV�FRUUHFWHG�WR���q &��LQ�DFFRUGDQFH�ZLWK�5RDG�1RWH�����DUH�UHVSHFWLYHO\�����������DQG�������� &DOFXODWHG�XVLQJ�WKH�6WDQGDUGV�$XVWUDOLD�+DQGERRN�UHODWLRQVKLS��&IG  ���[��VUY��^����� �VUY�`
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0DQXIDFWXUHU·V&ODVVLILFDWLRQ 3HQGXOXP�7HVW�)RXU�6�5XEEHU�0HDQ�659
8.�65*3RWHQWLDO�IRU�6OLS5HI 0DQXIDFWXUHU·V�'HVFULSWLRQ

6KRG�2LO�:HW�5DPS',1������
%DUHIRRW��:DWHU�:HW�5DPS',1������ 'U\ :HW

5RXJKQHVVPP
'U\ :HW

6XUIDFH

� 0RQRJUHV��0RQR�&RORU 5� �� �� ���� /RZ 0RGHUDWH 0DWW�JOD]HG
� /DQJOH\��9�	�%6HULHV�8QLW�� ���� �� ��� ([WUHPHO\�ORZ +LJK 6PRRWK�JOD]HG
� /DQJOH\��9�	�%6HULHV�8QLW�� 5�� $ �� �� ���� /RZ /RZ 0DWW�JOD]HG
� /DQJOH\��9�	�%6HULHV�8QLW�� % �� ���� ���� ([WUHPHO\�ORZ ([WUHPHO\�ORZ 0DWW�JOD]HG
� /DQJOH\��9�	�%0D[L�)ORRU�&RPPHUFLDO

5�� % �� �� ���� /RZ /RZ 0DWW�XQJOD]HG
� /DQJOH\��9�	�%0D[L�)ORRU�&RPPHUFLDO

5���9� �� �� �� ([WUHPHO\�ORZ /RZ 7H[WXUHG�SDWWHUQ�XQJOD]HG� 3LONLQJWRQV3LQ�+HDG 5�� & �� ���� ���� /RZ /RZ 5DLVHG�GRW�SDWWHUQ�JOD]HG
� /DQJOH\��9�	�%0D[L�)ORRU�&RPPHUFLDO

5�� $ �� �� ���� /RZ /RZ 6HPL�PDWW�XQJOD]HG
6$03/(�7,/(6��&203$5$7,9(�6/,3�5(6,67$1&(�7(676
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����� %XLOGLQJ�5HVHDUFK�6WDWLRQ
������� ([WHQVLYH�UHVHDUFK�ZRUN�ZDV�GRQH�LQ WKH����V�FRYHULQJ�SHUVRQV�ZDONLQJ�QRUPDOO\�RQ�IODW�DQG�VORSLQJ�VXUIDFHV�RI�IORRUV�DQG�FOLPELQJ�DQG�GHVFHQGLQJ�VWDLUV�RI�GLIIHUHQW�SLWFKHV���7KH�1DWLRQDO�%XLOGLQJ�6WXGLHV�5HVHDUFK�3DSHU�1R������3DUW����7KH�6WDWLRQHU\�2IILFH�SXEOLVKHG�´:DONLQJ�RQ�D�OHYHO�VXUIDFHµ�LQ��������3DUW�����´:DONLQJ�RQ�D�VORSHµ�DQG�3DUW������´�:DONLQJ�RQ�VWDLUVµ�ZHUH�SXEOLVKHG�LQ�����
������� :KDW�ZDV�WHVWHG�ZDV�WKH�DFWXDO�YHUWLFDO�IRUFH�DQG�WKH�DFWXDO�KRUL]RQWDO�IRUFH�UHTXLUHG�E\�FDQGLGDWHV�ZKLOVW�WKH\�ZDONHG�DFURVV�WKH�UHOHYDQW�VXUIDFH�
������� 7KH�UHVXOWV��H[SUHVVHG�DV�WKH�UDWLRV�RI�KRUL]RQWDO�IRUFH�GLYLGHG�E\�YHUWLFDO�IRUFH��DUH�VXPPDULVHG�EHORZ�
6WUDLJKW�:DONLQJ +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW )RRW ���� ���� ����
7XUQLQJ +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW�)RRW ���� ���� ����
$VFHQGLQJ�6WDLU +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW�)RRW ���� ���� ����
'HVFHQGLQJ�6WDLU +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW�)RRW ���� ���� ����



(/521'�&2168/7,1*�7255�)25(16,&�3$571(56+,3�)ORRU�6OLSV�5HYLHZ�MSW��� 'HFHPEHU� ���� ��

$VFHQGLQJ�6WHHS�6WDLU +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW�)RRW ���� ���� ����
'HVFHQGLQJ�6WHHS�6WDLU +LJKHVW /RZHVW $YHUDJH
0DOH 5LJKW�)RRW ���� ���� ����0DOH /HIW�)RRW ���� ���� ����)HPDOH 5LJKW�)RRW ���� ���� ����)HPDOH /HIW�)RRW ���� ���� ����

����� 7KH�*UHDWHU�/RQGRQ�&RXQFLO
������� 5HVHDUFK�FDUULHG�RXW�E\�WKH�*/&�LQ�WKH������LV��LQ�ZKLFK�WKH\�FRUUHODWHG�UHDGLQJV�WDNHQ�E\�WKH�755/�3HQGXOXP�ZLWK�WKH�NQRZQ�VOLSSLQJ�KLVWRU\�RI�IORRU�VXUIDFHV��IRUPHG�WKH�EDVLV�RI�ODWHU�GHVLJQ�JXLGDQFH���7KH�UHVXOWV�RI�WKLV�5HVHDUFK�ZHUH�SXEOLVKHG�LQ���%XOOHWLQ�1R�������QG�6HULHV��,WHP�1R����
6OLS�5HVLVWDQFH�RI�)ORRUV��6WDLUV�DQG�3DYLQJV
���7KH�*/&�'HSDUWPHQW�RI�$UFKLWHFWXUH�DQG�&LYLO�'HVLJQ��0DUFK�������
������� 7HVWV�ZHUH�FDUULHG�RXW�XVLQJ�D�755/�VOLGHU�RQ�WKH�3HQGXOXP�DQG�IRXU�FDWHJRULHV�RI�IORRU�VXUIDFLQJ�ZHUH�GHILQHG���7KHVH�DUH��

�
'DQJHURXV
�����RU�EHORZ���7KLV�FRQGLWLRQ�LV�TXLWH�XQVDIH�DQG��ZKHUH�LW�H[LVWV�LPPHGLDWH�DFWLRQ�VKRXOG�EH�WDNHQ�WR�UHSODFH�RU�WUHDW�WKH�VXUIDFH�WR�DQ�DFFHSWDEOH�VWDQGDUG�

0DUJLQDO
�����WR������7KH�VXUIDFH�LV�EHORZ�WKH�UHFRPPHQGHG�VDIH�OHYHO�DQG�PHWKRGV�RI�LPSURYLQJ�WKH�FRQGLWLRQ�VKRXOG�EH�FRQVLGHUHG�DQG�FDUULHG�RXW�DV�VRRQ�DV�UHDVRQDEO\�SRVVLEOH���6RPH�UHPHGLDO�WUHDWPHQWV�KDYH�RQO\�WHPSRUDU\�HIIHFW�DQG�ZLOO�QHHG�WR�EH�UHSHDWHG�DW�UHJXODU�LQWHUYDOV��LQ�WKH�ORQJ�WHUP��WKH�VXEVWLWXWLRQ�RI�DQ�DOWHUQDWLYH�ILQLVK�PD\�EH�PRUH�HFRQRPLF���,Q�WKH�PHDQWLPH��ZDUQLQJV�VKRXOG�EH�JLYHQ�WR�DOO�XVLQJ�WKH�EXLOGLQJ�WKDW�FDUH�PXVW�EH�REVHUYHG�

6DWLVIDFWRU\
�����WR����

([FHOOHQW
�����DQG�DERYH���7KLV�FRQGLWLRQ��WKRXJK�GHVLUDEOH�LQ�PDQ\�VLWXDWLRQV��LV�UHTXLUHG�LQ�FHUWDLQ�VSHFLDO�FDVHV��VXFK�DV�UDLOZD\�SODWIRUP�HGJHV�DQG�FURZGHG�SXEOLF�VWDLUV��
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������� 7KH�%XOOHWLQ�GLVFXVVHV�WKH�UHVXOWV�REWDLQHG�E\�XVLQJ�GLIIHUHQW�UXEEHU�VOLGHU�LV�RQ�WKH�3HQGXOXP���,W�VD\V���,Q�WKH�GU\��6
�JLYHV�UHVXOWV�FRPSDUDEOH�WR�D�W\SLFDO�PHQ
V�UXEEHU�KHHO�ZKLOH�WKH�755/�LV�D�VRIWHU�UXEEHU�PRUH�DNLQ�WR�FUHSH�VROHV���,Q�WKH�ZHW�WKH�UHDGLQJV�WKH\�JLYH�DUH�VLPLODU�EXW�QRW�LGHQWLFDO���2QH�UHDVRQ�IRU�WKLV�LV�WKDW�LI�WKH�VXUIDFH�LV�RQO\�YHU\�VOLJKWO\�FRQYH[�RU�FRQFDYH�WKH�KDUG�
�6
�UXEEHU�
ULGHV
�RQ�WKH�HGJH�RU�FHQWUH�RI�WKH�VZHSW�DUHD�DQG�WKH�OXEULFDWLQJ�ILOP�LV�QRW�IXOO\�GHYHORSHG���7KH�755/�UXEEHU��OLNH�D�
QRUPDO
�UXEEHU�LV�PRUH�FRQIRUPDEOH��DQG�XQOHVV�WKH�VXUIDFH�LV�PDUNHGO\�FRQYH[�RU�FRQFDYH�WKH�OXEULFDWLQJ�ILOP�ZLOO�EH�IXOO\�GHYHORSHG��
������� $QRWKHU�LQWHUHVWLQJ�FRPPHQW�LV�WKDW���6ROH�VOLS�LV�JHQHUDOO\�QRW�OLNHO\�WR�OHDG�WR�D�IDOO��LW�WDNHV�SODFH�DV�D�SHUVRQ�SXVKHV�RII�ZLWK�WKHLU�WUDLOLQJ�IRRW���+HHO�VOLS�RQ�WKH�RWKHU�KDQG�LV�GDQJHURXV�EHFDXVH�LW�WDNHV�SODFH�DW�D�YHU\�FULWLFDO�SDUW�RI�WKH�ZDONLQJ�SURFHVV���+RZHYHU�VROH�VOLS�FDQ�EH�D�SUREOHP�LQ�IRRG�KDOOV�ZKHQ�SXVKLQJ�KHDYLO\�ODGHQ�WUROOH\V��

�� ',6&866,21
���� ,QWURGXFWLRQ

7KH�H[WHQVLYH�UDQJH�RI�SXEOLVKHG�LQIRUPDWLRQ�RQ�WKH�VXEMHFW�RI�VOLSV�LV�RIWHQ�FRQWUDGLFWRU\�DQG�UDUHO\�GHILQLWLYH���,W�LV�FOHDU�WKDW�QR�RQH�PHWKRG�RI�PHDVXULQJ�WKH�VOLS�UHVLVWDQFH�RI�IORRU�VXUIDFHV�LV�XQLYHUVDOO\�DSSOLFDEOH��7KH�QRUPDO�XVHRI�WKH�IORRU�LV�RI�SDUDPRXQW�LPSRUWDQFH�DV�LV�WKH�IRRWZHDU�PRVW�OLNHO\�WR�EH�ZRUQ��RU�QRW��LQ�WKH�DUHD�
���� 7HVW�$SSDUDWXV

(/521'�&RQVXOWLQJ��KDYLQJ�LQYHVWLJDWHG�VOLSV�RYHU�D�SHULRG�RI�VRPH����\HDUV��KDV�HYROYHG�VWDQGDUG�WHVW�SURFHGXUHV�XVLQJ�WKH�3HQGXOXP��WKH�(/521'�WUDLOLQJ�VKRH��WKH�)6&������DQG�WKH�6XUWURQLF����
������ 7KH�3HQGXOXP ZKHUH�LW�FDQ�EH�XVHG�LQ�DYDLODEOH�VSDFH��XVLQJ�WKH�)RXU�6�5XEEHU�VOLGHU�
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	A series of tests, carried out for a client in 1997, provides valuable information on the Dynamic Coefficient of Friction for a shoe with leather and composite soles and also the human, bare foot.  The surface tested was a patent,  "slip resistant", bath bottom. The averaged results were:-
	Material 		Condition of surface 	Coefficient of Friction

	Ref
	Roughness
	Surface
	SAMPLE TILES: COMPARATIVE SLIP RESISTANCE TESTS
	Straight Walking
	Turning



