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6(66,21�,,&KURQLF�:DVWLQJ�'LVHDVH�6XUYHLOODQFH�DQG�0RQLWRULQJ�6WUDWHJLHV���$Q�2YHUYLHZ0LFKDHO�:��0LOOHU��&RORUDGR�'LYLVLRQ�RI�:LOGOLIH6XUYHLOODQFH�V\VWHPV�IRU�FKURQLF�ZDVWLQJ�GLVHDVH��&:'��LQ�IUHH�UDQJLQJ�ZLOGOLIH�HYROYHG�LQ�WKHDEVHQFH�RI�UHJXODWRU\�RU�HFRQRPLF�SUHVVXUH���7R�GDWH��WKH�PRWLYDWLRQV�IRU�UHOLDEO\�HVWLPDWLQJGLVWULEXWLRQ�DQG�SUHYDOHQFH�RI�&:'�LQ�QDWLYH�ZLOGOLIH�SRSXODWLRQV�KDYH�EHHQ�WZRIROG��VFLHQWLILFFXULRVLW\��DFFRPSDQLHG�E\�D�VHQVH�RI�UHVSRQVLELOLW\�IRU�DFTXLULQJ�DQG�FRQYH\LQJ�WR�WKH�SXEOLFDFFXUDWH�LQIRUPDWLRQ�DERXW�WKLV�GLVHDVH�DQG�LWV�RFFXUUHQFH�LQ�SXEOLF�UHVRXUFHV���,Q�WKLVHQYLURQPHQW��WKUHH�VRPHZKDW�GLVWLQFW�DSSURDFKHV�WR�&:'�VXUYHLOODQFH�KDYH�HYROYHG�DQG�DUHFXUUHQWO\�LQ�XVH�LQ�YDU\LQJ�FRPELQDWLRQV���$Q�DSSUHFLDWLRQ�RI�WKH�GHWDLOV�DQG�DSSOLFDWLRQV�RI�HDFK�LVLPSRUWDQW�LQ�LQWHUSUHWLQJ�GDWD�RQ�&:'�VWDWXV�6XUYHLOODQFH�IRU�FOLQLFDO�VXVSHFWV��FRPPRQO\�WHUPHG�´WDUJHWHG�VXUYHLOODQFHµ��KDV�EHHQ�XVHGHIIHFWLYHO\�WR�GHWHFW�QHZ�IRFL�RI�&:'�LQIHFWLRQ�LQ�IUHH�UDQJLQJ�FHUYLGV���8QGHU�VXFK�V\VWHPV�´VXVSHFWVµ�GLVSOD\LQJ�FOLQLFDO�VLJQV�FRQVLVWHQW�ZLWK�&:'�DUH�VDPSOHG�ZKHQHYHU�DYDLODEOH��+LVWRSDWKRORJ\�RI�EUDLQVWHP�LV�XVXDOO\�VXIILFLHQW�WR�GLDJQRVH�FDVHV��EXW�LPPXQRKLVWRFKHPLVWU\�,+&��LV�D�YDOXDEOH�DGMXQFW�LQ�PDQ\�FDVHV���7DUJHWHG�VXUYHLODQFH�GDWD�DUH�FOHDUO\�ELDVHG��DQGFRQVHTXHQWO\�DUH�RI�OLWWOH�XVH�LQ�HVWLPDWLQJ�SUHYDOHQFH���7KLV�DSSURDFK�LV�YHU\�VLPLODU�WR�WUDGLWLRQDOVFUDSLH�VXUYHLOODQFH�LQ�WKH�86��DQG�KDV�EHHQ�XVHG�WR�GHWHFW�LQIHFWHG�HON�IDUPV�WKURXJKRXW�1RUWK$PHULFD�6XUYHLOODQFH�FDQ�EH�H[WHQGHG�WR�DOO�QDWXUDO�PRUWDOLWLHV��RU�WR�DOO�PRUWDOLWLHV�UHJDUGOHVV�RISUR[LPDWH�FDXVH���7KLV�´PRUWDOLW\�EDVHGµ�VXUYHLOODQFH�DOVR�LV�DQ�HIIHFWLYH�WRRO�IRU�GHWHFWLQJ�QHZIRFL�RI�&:'�LQIHFWLRQ���$V�LQ�WDUJHWHG�VXUYHLOODQFH��KLVWRSDWKRORJ\�RI�EUDLQVWHP�LV�XVXDOO\VXIILFLHQW�WR�GLDJQRVH�FDVHV��EXW�,+&�LV�D�YDOXDEOH�DGMXQFW���,QKHUHQW�ELDVHV�LQ�PRUWDOLW\�EDVHGVXUYHLOODQFH�GDWD�OLPLW�WKHLU�XVH�LQ�HVWLPDWLQJ�SUHYDOHQFH���7KLV�DSSURDFK�LV�FRQVLGHUDEO\�PRUHDJJUHVVLYH�WKDQ�WUDGLWLRQDO�VFUDSLH�VXUYHLOODQFH�LQ�WKH�86���$�JURZLQJ�QXPEHU�RI�VWDWHV�DQGSURYLQFHV�DOVR�KDYH�DGRSWHG�WKLV�DSSURDFK�LQ�UXOHV�WKDW�UHJXODWH�WKHLU�HON�LQGXVWULHV��UHVXOWLQJ�LQWKH�GLVFORVXUHV�RI�VHYHUDO�LQIHFWHG�HON�IDUPV�RYHU�WKH�ODVW�IHZ�\HDUV�7HFKQLTXHV�IRU�JHRJUDSKLFDOO\�WDUJHWHG�UDQGRP�VDPSOLQJ�RI�KDUYHVWHG�GHHU�DQG�HON��´KDUYHVW�EDVHGµ�VXUYH\V��KDYH�EHHQ�GHYHORSHG�RYHU�WKH�ODVW�GHFDGH�WR�HVWLPDWH�&:'�SUHYDOHQFH�DQGPRQLWRU�WUHQGV���,Q�WKHVH�VXUYH\V��VHFWLRQV�RI�EUDLQVWHP��PHGXOOD�REORQJDWD�DW�WKH�REH[��DQG��PRUHUHFHQWO\��WRQVLO�RU�UHWURSKDU\QJHDO�O\PSK�QRGH�DUH�FROOHFWHG�DQG�H[DPLQHG�YLD�,+&��LQIHFWLRQV�FDQEH�VWDJHG�DVVHVVLQJ�VWDLQLQJ�GLVWULEXWLRQ�DQG�E\�KLVWRSDWKRORJ\���'DWD�IURP�WKHVH�VDPSOHVUHSUHVHQW�UHODWLYHO\�XQELDVHG�SRLQW�HVWLPDWHV�RI�&:'�SUHYDOHQFH���&RPSDUDEOH�VODXJKWHU�VXUYH\GDWD�IRU�VFUDSLH�DQG�%6(�KDYH�QRW�EHHQ�UHSRUWHG�IRUPDOO\��FRQIRXQGLQJ�FRPSDULVRQV�RI�HSLGHPLFVHYHULW\�EHWZHHQ�&:'�DQG��IRU�H[DPSOH��VFUDSLH�LQ�WKH�86���7KLV�ODFN�RI�FRPSDUDEOH�GDWD�KDVSHUKDSV�IRVWHUHG�PLVSHUFHSWLRQV�DERXW�&:'�8VLQJ�YDULRXV�FRPELQDWLRQV�RI�WKHVH���VXUYHLOODQFH�DSSURDFKHV��ZLOGOLIH�PDQDJHUV�KDYHGHYHORSHG�D�JRRG�EDVLF�XQGHUVWDQGLQJ�RI�&:'·V�VWDWXV�LQ�1RUWK�$PHULFD��DV�GHVFULEHG�LQ�WKHUHSRUWV�WKDW�IROORZ�
'LVWULEXWLRQ�DQG�2FFXUUHQFH�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�&RORUDGR0LFKDHO�:��0LOOHU��&RORUDGR�'LYLVLRQ�RI�:LOGOLIH6XUYHLOODQFH�RI�IUHH�UDQJLQJ�FHUYLGV�IRU�FKURQLF�ZDVWLQJ�GLVHDVH��&:'��KDV�EHHQ�RQJRLQJ�LQ&RORUDGR�VLQFH�WKH�ODWH�����V���%HIRUH�������WDUJHWHG�VXUYHLOODQFH�ZDV�WKH�RQO\�DSSURDFK�XVHG�E\WKH�&RORUDGR�'LYLVLRQ�RI�:LOGOLIH��&'2:��WR�PRQLWRU�&:'��WKLV�DSSURDFK�FRQWLQXHV�WR�EH�RXU�PRVWHIILFLHQW�PHDQV�RI�GHWHFWLQJ�QHZ�IRFL�RI�LQIHFWLRQ�WKURXJKRXW�WKH�VWDWH���6LQFH�������KRZHYHU�DQQXDO�KDUYHVW�EDVHG�VXUYH\V�KDYH�EHFRPH�HTXDOO\�LPSRUWDQW�LQ�DWWHPSWV�WR�HVWLPDWH�SUHYDOHQFHDQG�PRQLWRU�HSLGHPLF�WUHQGV���2QJRLQJ�VXUYHLOODQFH�FRQGXFWHG�E\�WKH�&'2:�KDV�VKRZQ�WKDW��WRGDWH��&:'�LV�IRXQG�LQ�IUHH�UDQJLQJ�GHHU�DQG�HON�KHUGV�LQ�QRUWKHDVWHUQ�&RORUDGR�DQG�LQ�IUHH�UDQJLQJ�PXOH�GHHU�LQ�D�SRUWLRQ�RI�5RXWW�&RXQW\�LQ�WKH�QRUWKZHVW�SDUW�RI�WKH�VWDWH��6LQFH�������WKH&'2:��LQ�FRRSHUDWLRQ�ZLWK�WKH�8QLYHUVLW\�RI�:\RPLQJ�DQG�&RORUDGR�6WDWH�8QLYHUVLW\��KDVH[DPLQHG�PRUH�WKDQ�������´VXVSHFWµ�DQG�KDUYHVWHG�GHHU�DQG�HON�IURP�WKURXJKRXW�WKH�VWDWH�LQFOXGLQJ�HDFK�RI�WKH�ODUJH�PXOH�GHHU�KHUGV�RQ�WKH�:HVWHUQ�6ORSH���:LWK�WKH�H[FHSWLRQ�RI�WKH�5RXWW&RXQW\�ILQGLQJ��QRQH�KDYH�EHHQ�LQIHFWHG�ZLWK�&:'���,Q�DGGLWLRQ�WR�WKLV�VWDWHZLGH�VDPSOLQJ��WKH
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'LYLVLRQ�DOVR�KDV�H[DPLQHG�PRUH�WKDQ�������GHHU�DQG�HON�KDUYHVWHG�RU�FXOOHG�LQ�HQGHPLF�SRUWLRQVRI�QRUWKHDVWHUQ�&RORUDGR���(VWLPDWHG�SUHYDOHQFH�LQ�PXOH�GHHU�KDUYHVWHG�IURP�WKH����QRUWKHDVWHUQHQGHPLF�JDPH�PDQDJHPHQW�XQLWV��*08V��WKURXJK������DYHUDJHV�DERXW����RYHUDOO��DQG�UDQJHVIURP����WR�������(VWLPDWHG�SUHYDOHQFH�LQ�HON�UHVLGLQJ�LQ�FRUUHVSRQGLQJ�*08V�DYHUDJHV����RYHUDOO���2EVHUYHG�WUHQGV�VXJJHVW�ERWK�SUHYDOHQFH�DQG�GLVWULEXWLRQ�RI�&:'�LQ�PXOH�GHHU�KDV�VORZO\LQFUHDVHG�RYHU�WKH�ODVW�GHFDGH�LQ�QRUWKHDVWHUQ�&RORUDGR���,Q�RUGHU�WR�FRPPXQLFDWH�FXUUHQWLQIRUPDWLRQ�WR�LQWHUHVWHG�SXEOLFV��&'2:�SURYLGHV�UHJXODU�XSGDWHV�RQ�VXUYHLOODQFH�DQG�RWKHU&:'�UHODWHG�DFWLYLWLHV�RQ�D�SXEOLFO\�DFFHVVLEOH�ZHE�VLWH�KWWS���ZLOGOLIH�VWDWH�FR�XV�&:'�FKURQLFXSGDWH�DVS��
'LVWULEXWLRQ�DQG�6WDWXV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�:\RPLQJ�7HUU\�.UHHJHU��:\RPLQJ�*DPH�DQG�)LVK�'HSDUWPHQW7KH�:\RPLQJ�*DPH�DQG�)LVK�'HSDUWPHQW�KDV�FRQGXFWHG�LQWHQVLYH�KXQWHU�VXUYHLOODQFH�IRU�&:'VLQFH��������'HHU�DQG�HON�KHDGV�DUH�SULPDULO\�FROOHFWHG�IURP�PHDW�SURFHVVRUV�DQG�WD[LGHUPLVWVZLWKLQ�WKH�HQGHPLF�DUHD�RI�VRXWKHDVWHUQ�:\RPLQJ���%UDLQ�VDPSOHV�DQG�O\PSK�QRGHV�DUH�H[DPLQHGPLFURVFRSLFDOO\�DQG�E\�LPPXQRKLVWRFKHPLVWU\���6LQFH�������WKH�SUHYDOHQFH�RI�&:'�LQ�WKH�FRUHHQGHPLF�DUHD�ZDV�����LQ�PXOH�GHHU������LQ�ZKLWH�WDLOHG�GHHU��DQG�OHVV�WKDQ����LQ�HON���:KLOH�&:'DSSHDU�WR�EH�H[SDQGLQJ�LWV�UDQJH�ZLWKLQ�:\RPLQJ��DQQXDO�SUHYDOHQFH�UDWHV�KDYH�QRW�LQFUHDVHG�
'LVWULEXWLRQ�DQG�6WDWXV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�1HEUDVND%UXFH�0RUULVRQ��1HEUDVND�*DPH�DQG�3DUNV�&RPPLVVLRQ�������1����UG 6WUHHW��/LQFROQ��1H�������7KH�1HEUDVND�*DPH�DQG�3DUNV�&RPPLVVLRQ�EHJLQ�VXUYHLOODQFH�IRU�&KURQLF�:DVWLQJ�'LVHDVH�&:'��LQ�WKH�IDOO�RI��������6LQFH�WKDW�WLPH��RYHU�������ZLOG�GHHU�DQG�����ZLOG�HON�KDYH�EHHQ�WHVWHGIRU�&:'���7KUHH�SRVLWLYH�IUHH�UDQJLQJ�PXOH�GHHU�KDYH�EHHQ�GLDJQRVHG�LQ�.LPEDOO�&RXQW\���SRVLWLYH�PXOH�GHHU�LQ�&KH\HQQH�&RXQW\����SRVLWLYH�ZKLWH�WDLO�GHHU�LQ�6FRWWV�%OXII�&RXQW\�DQG��SRVLWLYH�ZKLWH�WDLO�DQG���SRVLWLYH�PXOH�GHHU�IURP�6LRX[�&RXQW\���7KH�UHJXODWLRQ�DQG�WHVWLQJ�RI�FDSWLYH�FHUYLGV�LQ�1HEUDVND�LV�FRQGXFWHG�XQGHU�WKH�DXWKRULW\�RIWKH�1HEUDVND�'HSDUWPHQW�RI�$JULFXOWXUH���7KH\�KDYH�UHFHQWO\�LQVWLWXWHG�D�PDQGDWRU\�&:'�WHVWLQJSURJUDP�DQG�SURKLELW�WKH�LPSRUWDWLRQ�RI�DQ\�FHUYLG�WKDW�KDV�QRW�EHHQ�SDUW�RI�D�&:'�PRQLWRULQJSURJUDP�IRU�D�PLQLPXP�RI����PRQWKV���$GGLWLRQDOO\��WKH�LPSRUWDWLRQ�RI�FHUYLGV�IURP�DQ\�FRXQW\WKDW�KDV�KDG�D�SRVLWLYH�FDVH�RI�IUHH�UDQJLQJ�&:'�LV�SURKLELWHG���7KHUH�KDYH�EHHQ�WKUHH�FDSWLYHIDFLOLWLHV�ZLWK�SRVLWLYH�&:'�UHVXOWV�VLQFH��������7KH�ILUVW�FDVH�ZDV�RQ�DQ�HON�UDQFK�LQ�&KHUU\&RXQW\���7KLV�IDFLOLW\�ZDV�PRQLWRUHG�IRU�WKUHH�\HDUV�DQG�GHFODUHG�&:'�IUHH�LQ��������7KH�VHFRQGZDV�DQ�HON�IDFLOLW\�LQ�&KH\HQQH�&RXQW\���7KLV�IDFLOLW\�KDG�D�WRWDO�RI���SRVLWLYH�&:'�HON�DQG�ZDVGHSRSXODWHG�LQ��������7KH�WKLUG�IDFLOLW\�LV�LQ�QRUWKHUQ�6LRX[�&RXQW\�DQG�KDG���SRVLWLYH�DQLPDOVIURP�'HFHPEHU�RI������WR�0DUFK�RI��������$GGLWLRQDOO\��D�SHQ�FRQVWUXFWHG�RQ�WKLV�IDFLOLW\��DGMDFHQWWR�WKH�HON�SHQ��HQFORVHG�VHYHUDO�IUHH�UDQJLQJ�ZKLWH�WDLO�GHHU�DQG����RI����KXQWHU�KDUYHVWHG�GHHULQVLGH�WKLV�SHQ�ZHUH�SRVLWLYH���7KH�1*3&�GHSRSXODWHG�WKH�GHHU�SHQ�DQG�����DGGLWLRQDO�ZKLWH�WDLOGHHU�ZHUH�UHPRYHG���2I�WKHVH�����PRUH�&:'�SRVLWLYH�DQLPDOV�ZHUH�GLVFRYHUHG���7KH�HON�SHQ�ZDVGHSRSXODWHG�LQ�HDUO\������ZLWK����HON�UHPRYHG�ZLWK���DGGLWLRQDO�SRVLWLYHV��1*3&�ZLOO�FRQWLQXH�WR�FRQGXFW�KXQWHU�KDUYHVW�VXUYHLOODQFH�WKURXJKRXW�WKH�VWDWH�FRQFHQWUDWLQJ�RQ�WKH�3DQKDQGOH�DUHD���'XULQJ�WKH������ILUHDUP�GHHU�KXQW��DOO�DQLPDOV�KDUYHVWHGLQ�WKH�3DQKDQGOH�ZLOO�EH�WHVWHG�XQGHU�D�YROXQWDU\�VXEPLVVLRQ�SURJUDP�DQG�ZH�ZLOO�WHVW�DPLQLPXP�RI�����VDPSOHV�IURP�DOO�RWKHU�'HHU�8QLWV�LQ�WKH�VWDWH���(VWLPDWHG�QXPEHU�RI�DQLPDOV�WREH�WHVWHG�WKLV�IDOO�LV�������
:LVFRQVLQ©V�&KURQLF�:DVWLQJ�'LVHDVH�6XUYHLOODQFH�3URJUDP�IRU�:LOG�:KLWH�WDLOHG�'HHU-XOLD�$��/DQJHQEHUJ��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��0DGLVRQ��:,������.HUU\�$��%HKHOHU��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��0DGLVRQ��:,������%DUE�:DOVHU��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��0RQRQD�:,������&KURQLF�:DVWLQJ�'LVHDVH��&:'��LV�D�SURJUHVVLYHO\�GHJHQHUDWLYH�DQG�IDWDO�QHXURORJLF�GLVHDVH�LQGHHU��2GRFRLOHXV�VSS���DQG�HON��&HUYXV�HODSKXV���WKRXJKW�WR�EH�FDXVHG�E\�D�WUDQVPLVVLEOH�SURWHDVHUHVLVWDQW�SULRQ�SURWHLQ���3ULRU�WR�)DOO�������&:'�KDG�EHHQ�GLDJQRVHG�LQ�IUHH�UDQJLQJ�GHHU�DQG�HON�
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LQ�&RORUDGR��:\RPLQJ��1HEUDVND��DQG�6DVNDWFKHZDQ���7KH�:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO5HVRXUFHV��:'15��KDV�KDG�D�VXUYHLOODQFH�SURJUDP�IRU�&:'�LQ�ZLOG�ZKLWH�WDLOHG�GHHU��2�YLUJLQLDQXV��VLQFH��������7KH�SURJUDP�KDV�LQFOXGHG�WDUJHWHG�VDPSOLQJ�RI�GHHU�RYHU����PRQWKV�RIDJH�VKRZLQJ�VLJQV�FRPSDWLEOH�ZLWK�&:'��VXFK�DV�SRRU�ERG\�FRQGLWLRQ�DQG�DEQRUPDO�EHKDYLRU��$GGLWLRQDO�VDPSOLQJ�KDV�EHHQ�GRQH�IURP�GHHU�RYHU����PRQWKV�RI�DJH�FROOHFWHG�E\�KXQWHUV�RUVKDUSVKRRWLQJ�WHDPV���+XQWHU�KDUYHVWHG�GHHU�ZHUH�VDPSOHG�IURP�DUHDV�RI�WKH�VWDWH�FKRVHQ�EDVHGRQ�WKH�IROORZLQJ�FULWHULD�������SUHVHQFH�RI�HON�IDUPV�ZKLFK�KDG�UHFHLYHG�HON�IURP�&:'�LQIHFWHG&RORUDGR�RU�1HEUDVND�IDUPV������KLJK�GHQVLW\�RI�FHUYLG�IDUPV�DQG�ZLOG�GHHU��RU�����DUHDV�EHLQJFRQVLGHUHG�IRU�HVWDEOLVKPHQW�RI�QHZ�ZLOG�HON�SRSXODWLRQV���%UDLQVWHP�VDPSOHV�ZHUH�UHPRYHG�IURPWKH�GHHU�DW�UHJLVWUDWLRQ�VWDWLRQV��DQG�WKHQ�VXEPLWWHG�WR�WKH�1DWLRQDO�9HWHULQDU\�6HUYLFHV/DERUDWRU\��$PHV��,$��IRU�LPPXQRKLVWRFKHPLFDO�GHWHFWLRQ�RI�WKH�&:'�SURWHDVH�UHVLVWDQW�SULRQ��)URP�����������DSSUR[LPDWHO\������GHHU�ZHUH�WHVWHG�VWDWHZLGH�IRU�&:'����7KUHH�KXQWHUKDUYHVWHG�EXFNV����õ�����õ�\HDUV�RI�DJH�DQG�VKRW�ZLWKLQ�WKUHH�PLOHV�RI�RQH�DQRWKHU�GXULQJ�WKH�����KXQWLQJ�VHDVRQ��WHVWHG�SRVLWLYH�IRU�&:'���2QH�RI�WKHVH�WKUHH�GHHU�KDG�FOLQLFDO�VLJQV�FRPSDWLEOHZLWK�&:'���,GHQWLILFDWLRQ�RI�&:'�LQ�WKHVH���IUHH�UDQJLQJ�:LVFRQVLQ�GHHU�ZDV�WKH�ILUVW�GHWHFWLRQ�RIWKLV�GLVHDVH�HDVW�RI�WKH�0LVVLVVLSSL�5LYHU���&:'�LV�RI�JUHDW�FRQFHUQ�LQ�:LVFRQVLQ�GXH�WR�WKH�VWDWH·VKLJK�GHHU�GHQVLWLHV��DJULFXOWXUDO�DQG�ODQG�XVH�SDWWHUQV��DQG�UHFUHDWLRQDO�LPSRUWDQFH�RI�GHHUKXQWLQJ�
6RXWK�'DNRWD�6XUYHLOODQFH�DQG�0RQLWRULQJ�3URJUDP5RQ�)RZOHU��6RXWK�'DNRWD�'HSDUWPHQW�RI�*DPH��)LVK�DQG�3DUNV*DPH��)LVK�DQG�3DUNV��*)3���LQ�FRRSHUDWLRQ�ZLWK�6RXWK�'DNRWD�6WDWH�8QLYHUVLW\��WHVWHG�KHDGV�RIKXQWHU�KDUYHVWHG�DQLPDOV�FROOHFWHG�IURP�PHDW�SURFHVVRUV�LQ�������������DQG��������7KH�VDPSOHLQFOXGHG�����HON�LQ�WKH�%ODFN�+LOOV��DQG�����ZKLWH�WDLOHG�GHHU�DQG�����PXOH�GHHU�IURP�DFURVV�WKHVWDWH��1RQH�ZHUH�IRXQG�WR�KDYH�&:'���(PSKDVLV�ZDV�SODFHG�RQ�WHVWLQJ�HON�DQG�GHHU�IURP�DUHDVQHDU�SUHYLRXVO\�TXDUDQWLQHG�&:'�SULYDWH�HON�KHUG�VLWHV���1R�WHVWLQJ�ZDV�GRQH�LQ��������*)3�UHVXPHG�WHVWLQJ�RI�KXQWHU�KDUYHVWHG�GHHU�DQG�HON�LQ������SULPDULO\�LQ�WKH�VRXWKZHVWHUQ�SRUWLRQ�RI�WKH�VWDWH���$QLPDOV�WHVWHG�FRQVLVWHG�RI�����HON�����PXOHGHHU�DQG�����ZKLWH�WDLOHG�GHHU���$�VLQJOH�ZKLWH�WDLOHG�GHHU�IURP�WKDW�LQYHVWLJDWLRQ��ZKLFK�ZDVWDNHQ�LQ�)DOO�5LYHU�&RXQW\�RI�H[WUHPH�VRXWKZHVWHUQ�6RXWK�'DNRWD��WHVWHG�SRVLWLYH�IRU�&:'��6XEVHTXHQW�VXUYHLOODQFH�FRQGXFWHG�LQ�HDUO\������LQYROYHG�WHVWLQJ�RI���HON������PXOH�GHHU�DQG���ZKLWH�WDLOHG�GHHU���1RQH�RI�WKHVH�DQLPDOV�WHVWHG�SRVLWLYH�IRU�&:'���$V�RI�-XQH�������������ZLOGGHHU�DQG�HON�KDYH�EHHQ�WHVWHG�IRU�&:'�LQ�6RXWK�'DNRWD�ZLWK�RQO\�WKH�RQH�ZKLWH�WDLOHG�GHHU�IRXQGWR�KDYH�WKH�GLVHDVH���6RXWK�'DNRWD�DJHQFLHV��LQ�FRRSHUDWLRQ�ZLWK�FLWL]HQV�RI�WKH�VWDWH��ZLOO�FRQWLQXH�WR�NHHS�D�FORVHZDWFK�IRU WKH�GLVHDVH�DQG�GHWHUPLQH�LWV�GLVWULEXWLRQ�DQG�SUHYDOHQFH���7KLV�SURJUDP�ZLOOLQFRUSRUDWH�WHVWLQJ�RI�KXQWHU�KDUYHVWHG�GHHU�DQG�HON��DV�ZHOO�DV�VLFN�GHHU�DQG�HON�WKDW�DUH�IRXQGDQG�UHSRUWHG�WR�*)3��
'LVWULEXWLRQ�DQG�6WDWXV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�6DVNDWFKHZDQ5RQDOG�(��/LQG� )LVK�DQG�:LOGOLIH�%UDQFK��6DVNDWFKHZDQ�(QYLURQPHQW��5HJLQD��6N��&DQDGD��6�6��:��7UHQW�.��%ROOLQJHU� &DQDGLDQ�&RRSHUDWLYH�:LOGOLIH�+HDOWK�&HQWUH��'HSDUWPHQW�RI�9HWHULQDU\�3DWKRORJ\�6DVNDWRRQ��6.��&DQDGD�6�1��%�6DVNDWFKHZDQ�LQLWLDWHG�D�&KURQLF�:DVWLQJ�'LVHDVH��&:'��VXUYHLOODQFH�SURJUDP�RI�ZLOG�GHHU�DQGHON�LQ�������IROORZLQJ�WKH�GLVFRYHU\�RI�DQ�LQIHFWHG�JDPH�IDUPHG�HON�LQ�WKH�SURYLQFH��%HWZHHQ�����DQG�������REH[HV�IURP�����GHHU�DQG����HON�ZHUH�H[DPLQHG�KLVWRORJLFDOO\�IRU�&:'�XVLQJLPPXQRKLVWRFKHPLVWU\�DQG�DOO�ZHUH�QHJDWLYH���6DPSOHV�ZHUH�SULPDULO\�IURP�KXQWHU�NLOOHG�DQLPDOV�EXW�LQFOXGHG�VRPH�VDPSOHV�REWDLQHG�LQFLGHQWDOO\�)ROORZLQJ�LGHQWLILFDWLRQ�RI�WKH�&:'�VRXUFH�KHUG�DQG�HLJKW�DGGLWLRQDO�WUDFH�RXW�KHUGV�LQ������6DVNDWFKHZDQ�(QYLURQPHQW��6(��ODXQFKHG�DQ�LQWHQVLYH�ZLOG�GHHU�DQG�HON�VXUYHLOODQFH�SURJUDPWDUJHWLQJ�ZLOGOLIH�PDQDJHPHQW�]RQHV�VXUURXQGLQJ�WKH�FDSWLYH�&:'�VRXUFH�KHUG��6DPSOLQJ�LQ�WKLVDUHD�ZDV�GHVLJQHG�WR�KDYH�D�����SUREDELOLW\�RI�GHWHFWLQJ�DW�OHDVW�RQH�&:'�SRVLWLYH�DQLPDODVVXPLQJ�D�SUHYDOHQFH�RI��������+XQWHU�NLOOHG�VDPSOHV�DOVR�ZHUH�WHVWHG�IURP�WKH�UHPDLQGHU�RI�WKH



�

SURYLQFH���)URP�WKH������KXQWHU�KDUYHVW��RQH���\HDU�ROG��PDOH��PXOH�GHHU�IURP�ZLOGOLIHPDQDJHPHQW�]RQH��:0=�����LQ�WKH�WDUJHWHG�VXUYHLOODQFH�DUHD�WHVWHG�SRVLWLYH�IRU�&:'���,Q�0D\�RI������6(�VWDII�KDUYHVWHG�����GHHU������IURP�D����[����VTXDUH�PLOH�DUHD�VXUURXQGLQJ�WKH�ORFDWLRQ�RIWKH�ILUVW�SRVLWLYH�FDVH�DQG����IURP�D����[����VTXDUH�PLOH�DUHD�DURXQG�WKH�FDSWLYH�&:'�VRXUFH�KHUG��2QH���\HDU�ROG�PDOH�PXOH�GHHU�KDUYHVWHG�OHVV�WKDQ���PLOHV�IURP�WKH�ILUVW�&:'�FDVH�WHVWHG�SRVLWLYH�)RU������DQ�LQWHQVLYH�VXUYHLOODQFH�DUHD�FRPSULVHG�RI����:0=V�VXUURXQGLQJ�WKH�LQIHFWHG�DUHD��KHUG�UHGXFWLRQ�DUHD��+5$���DQG�KLJK�ULVN�&:'�LQIHFWHG�FDSWLYH�IDFLOLWLHV���KLJK�SULRULW\�DUHDV�+3$·V���ZDV�LGHQWLILHG���7KH�+5$�ZDV�D����PLOH�ZLGH�EDQG�DURXQG�WKH�WZR�SRVLWLYH�FDVHV�LQ�]RQH���DQG�WKH�+3$·V�ZHUH�DSSUR[LPDWHO\���[����VTXDUH�PLOH�DUHDV�DURXQG�WKH�FDSWLYH�IDFLOLWLHV���7KHUHPDLQGHU�RI�:0=�����DURXQG�WKH�+5$�ZDV�DOVR�LGHQWLILHG�DV�D�KLJK�SULRULW\�WHVWLQJ�DUHD��6DPSOLQJ�ZDV�GHVLJQHG�IRU�D�����SUREDELOLW\�RI�GHWHFWLRQ�RI�DW�OHDVW�RQH�SRVLWLYH�DQLPDO��DVVXPLQJD�SUHYDOHQFH�RI������SURYLQFH�ZLGH��ZLWKLQ�WKH�LQWHQVLYH�VXUYHLOODQFH�DUHD��ZLWKLQ�+3$·V���7KHREMHFWLYH�IRU�WKH�+5$�ZDV�WR�UHGXFH�WKH�SRSXODWLRQ�E\�������$OO�UHJXODU�DQG�GUDZ�KXQWLQJ�VHDVRQVZHUH�FORVHG�DQG�KXQWHUV�ZHUH�LVVXHG�VSHFLDO�&:'�FRQWURO�SHUPLW�IRU�:0=�����6SHFLDO�&:'SHUPLWV�ZHUH�DOVR�LVVXHG�WR�KXQWHUV�LQ�WKH�+3$·V���0DQGDWRU\�KHDG�VXEPLVVLRQ�ZDV�D�UHTXLUHPHQWIRU�DOO�KXQWHUV�XVLQJ�WKH�IUHH�FRQWURO�SHUPLWV��$OO������KXQWHU�NLOOHG�GHHU�DQG�HON�VDPSOHV�ZHUHQHJDWLYH�IRU�&:'���%HJLQQLQJ�LQ�WKH�IDOO�RI������RQO\�REH[�VDPSOHV�ZKLFK�FOHDUO\�FRQWDLQHG�WKHYDJDO�QXFOHXV�ZHUH�FODVVLILHG�DV�QHJDWLYH��ZKHUHDV�LQ�SUHYLRXV�WHVWLQJ�VRPH�VDPSOHV�ZRXOG�KDYHEHHQ�FODVVLILHG�DV�QHJDWLYH�ZLWKRXW�D�YDJDO�QXFOHXV�EHLQJ�SUHVHQW�WKHUHE\�UHGXFLQJ�WKH�VHQVLWLYLW\RI�WKH�WHVW���6DPSOLQJ�ZDV�DGHTXDWH�WR�KDYH�D�����SUREDELOLW\�RI�GHWHFWLQJ�DW�OHDVW�RQH�SRVLWLYHDQLPDO�DVVXPLQJ�D�SUHYDOHQFH�RI������SURYLQFH�ZLGH�DQG�ZLWKLQ�WKH�LQWHQVLYH�VXUYHLOODQFH�DUHD��+RZHYHU�VDPSOLQJ�ZDV�LQDGHTXDWH�ZLWKLQ�WKH�+3$·V���,Q�������DVVXPLQJ�VLPLODU�VXVFHSWLELOLW\�RIPXOH�GHHU�DQG�ZKLWH�WDLOHG�GHHU�WR�&:'��VDPSOLQJ�DFURVV�WKH�SURYLQFH�ZDV�DGHTXDWH�IRU�GHWHFWLRQRI�&:'�DW�D�SUHYDOHQFH�RI������DQG�ZLWKLQ�WKH�LQWHQVLYH�VXUYHLOODQFH�DUHD�DVVXPLQJ�D�SUHYDOHQFHRI��������,Q�VSULQJ������6(�KDUYHVWHG�����GHHU�IURP�WKH�+5$�LQ�:0=����DQG�DQ�DGGLWLRQDOSRVLWLYH�FDVH�ZDV�GHWHFWHG�OHVV�WKDQ���PLOHV�IURP�WKH�VHFRQG�FDVH���7KHVH�GDWD�VXJJHVW��WKDW�&:'LV�DW�D�YHU\�ORZ�SUHYDOHQFH�LQ�ZLOG�GHHU�ZLWKLQ�RXU�LQWHQVLYH�VXUYHLOODQFH�DUHD�
1DWLRQDO�&KURQLF�:DVWLQJ�'LVHDVH�6XUYHLOODQFH���$FFRPSOLVKPHQWV�DQG�1HHGV-RKQ�)LVFKHU��6RXWKHDVW�:LOGOLIH�'LVHDVH�&RRSHUDWLYH
7HPSRUDO�DQG�6SDWLDO�'\QDPLFV�RI�&KURQLF�:DVWLQJ�'LVHDVH�(SLGHPLFV0LFKDHO�:��0LOOHU��&RORUDGR�'LYLVLRQ�RI�:LOGOLIH(SLGHPLFV�RI�FKURQLF�ZDVWLQJ�GLVHDVH��&:'��RFFXU�QDWXUDOO\�LQ�FDSWLYH�DQG�IUHH�UDQJLQJ�DQG�HONSRSXODWLRQV���$OWKRXJK�VRPH�VSHFLILF�GHWDLOV�DERXW�WKH�&:'�DJHQW�DQG�LWV�PHFKDQLVP�V��RIWUDQVPLVVLRQ�DPRQJ�DQG�ZLWKLQ�FHUYLG�SRSXODWLRQV�UHPDLQ�XQFHUWDLQ��VHYHUDO�LQVLJKWV�KDYH�EHHQJDLQHG�IURP�REVHUYLQJ�DQG�PRGHOLQJ�HSLGHPLF�G\QDPLFV�LQ�DIIHFWHG�GHHU�DQG�HON�SRSXODWLRQV��5HPDUNDEO\�KLJK�UDWHV�RI�LQIHFWLRQ�FDQ�DULVH�LQ�ERWK�FDSWLYH�DQG�IUHH�UDQJLQJ�SRSXODWLRQV��UDSLGLQFUHDVHV�LQ�SUHYDOHQFH�ZLWKLQ�FDSWLYH�KHUGV�VXJJHVW�WUDQVPLVVLRQ�PD\�EH�TXLWH�HIILFLHQW��DW�OHDVWRQ�D�ORFDO�OHYHO���'LUHFW�DQG�RU�LQGLUHFW��DQLPDO�WR�DQLPDO�WUDQVPLVVLRQ�GULYHV�&:'�HSLGHPLFG\QDPLFV��DOWKRXJK�KDYLQJ�DQ�LQIHFWHG�GDP�PD\�LQWHQVLI\�H[SRVXUH�DQG�SHUKDSV�VKRUWHQ�WKHGLVHDVH�FRXUVH�VRPHZKDW��PDWHUQDO�WUDQVPLVVLRQ�DORQH�LV�LQVXIILFLHQW�WR�VXVWDLQ�HSLGHPLFV��(QYLURQPHQWDO�FRQWDPLQDWLRQ�DSSHDUV�WR�SOD\�D�UROH�LQ�ERWK�VXVWDLQHG�DQG�UHFXUUHQW�HSLGHPLFV��%RWK�HSLGHPLF�PRGHOV�DQG�H[SHULHQFHV�ZLWK�FDSWLYH�GHHU�VXJJHVW�D�VWDEOH�FRH[LVWHQFH�EHWZHHQ&:'�DQG�DIIHFWHG�KRVW�SRSXODWLRQV�LV�XQOLNHO\��DQG�WKDW�XQPDQDJHG�HSLGHPLFV�PD\�FDXVH�ORFDOL]HGH[WLQFWLRQV���1DWXUDO�JHRJUDSKLF�VSUHDG�RI�&:'�KDV�SUREDEO\�EHHQ�HIIHFWHG�E\�GLVSHUVDO�DQG�RUPLJUDWRU\�PRYHPHQWV�RI�GHHU�DQG�HON�IURP�LQIHFWHG�WR�XQLQIHFWHG�VXESRSXODWLRQV��ILHOG�GDWD�IURPQRUWKHDVWHUQ�&RORUDGR�VXJJHVW�WKDW�VHDVRQDO�PLJUDWLRQ�SDWWHUQV�PD\�EH�PRVW�LQIOXHQWLDO�LQ�DW�OHDVWRQH�DUHD���*HRJUDSKLF�GLIIHUHQFHV�LQ�FXUUHQW�&:'�SUHYDOHQFH�DPRQJ�LQIHFWHG�IUHH�UDQJLQJSRSXODWLRQV�VXSSRUW�PRGHOV�RI�GLIIXVLRQ�W\SH�VSUHDG�DORQJ�QDWXUDO�PLJUDWLRQ�FRUULGRUV��VXFKREVHUYHG�GLIIHUHQFHV�PD\�EH�XVHIXO�LQ�HVWLPDWLQJ�UDWHV�RI�QDWXUDO�VSUHDG���6SDWLDO�PRGHOVSDUDPHWHUL]HG�ZLWK�ILHOG�GDWD�DOVR�PD\�EH�XVHIXO�LQ�IRUHFDVWLQJ�UDWHV�DQG�OLNHO\�SDWKV�RI�QDWXUDOVSUHDG�



��

&KURQLF�:DVWLQJ�'LVHDVH�0RGHOLQJ�LQ�:LVFRQVLQ-RKQ�&DU\��'HSDUWPHQW�RI�:LOGOLIH�(FRORJ\��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ7KH�:LVFRQVLQ�,QWHUDJHQF\�+HDOWK�7HDP��IRUPHG�LQ�UHVSRQVH�WR�WKH�UHFHQW�GLVFRYHU\�RI�&:'�LQ:LVFRQVLQ��LV�FXUUHQWO\�XVLQJ�D�ODUJH�VFDOH�VSDWLDOO\�H[SOLFLW�LQGLYLGXDOO\�EDVHG�PRGHO�WR�DVVLVWWKHP�LQ�XQGHUVWDQGLQJ�WKH�V\VWHP�WKH\�DUH�QRZ�FKDUJHG�ZLWK�PDQDJLQJ���7KH�H[WHQW�RI�WKLV�PRGHO����PL�[����PL��DSSUR[LPDWHV�WKH�DFWXDO�H[WHQW�RI�WKH�&:'�IRFXVHG�PDQDJHPHQW�HIIRUW�DV�LW�LVFXUUHQWO\�GHILQHG�LQ�:LVFRQVLQ���6SDWLDO�UHVROXWLRQ�RI�WKH�PRGHO�LV�D�TXDUWHU�VHFWLRQ�������VT�PL�����DF�����KD����$�PD[LPXP�RI���������GHHU�FDQ�EH�IROORZHG�LQGLYLGXDOO\�WKURXJK�PRGHO�WLPH�WRJHQHUDWH�SRSXODWLRQ�DQG�GLVHDVH�G\QDPLFV�DQG�VSDWLDO�GLVWULEXWLRQV���7KH�PDMRU�PRGHO�WLPHVWHS�LVWKH�VHDVRQ��TXDUWHU�\HDU���EXW�GDLO\�WLPHVWHSV�DUH�HPSOR\HG�ZLWKLQ�YDULRXV�KXQWLQJ�VHDVRQV���7KHPRGHO�IHDWXUHV�VHYHUDO�LQGLYLGXDO�EDVHG�VSDWLDOO\�H[SOLFLW�VXEPRGHOV�WKDW�UHVWULFW�WKH�NH\GHPRJUDSKLF�SURFHVVHV�WR�ORFDOL]HG�VRFLDO�LQWHUDFWLRQV�DPRQJ�GHHU�DQG�EHWZHHQ�GHHU�DQG�KXQWHUV��.H\�VXEPRGHOV�LQFOXGH���&:'�WUDQVPLVVLRQ�DPRQJ�LQGLYLGXDOV��WKH�GLVSHUVDO�SURFHVV��ZKLFK�LV�DOVRWKH�SULPDU\�PRGH�RI�VSUHDGLQJ�&:'�RQ�WKH�PRGHO�ODQGVFDSH���JHQH�IORZ�WKURXJK�PDWLQJ��DQG�KRZSUREDELOLW\�RI�EHLQJ�NLOOHG�E\�KXQWHUV�GHSHQGV�RQ�ORFDO�KXQWHU�QXPEHUV�DQG�KXQWLQJ�SUDFWLFHV��6XEPRGHOV�IRU�SRSXODWLRQ�HVWLPDWLRQ��&:'�WHVWLQJ��DQG�KHUG�PDQDJHPHQW�DUH�DOVR�LQFOXGHG�DQGDUH�LPSOHPHQWHG�RQ�DQ�DQQXDO�WLPHVWHS���0RGHO�RXWSXWV�KDYH�SURYHQ�XVHIXO�IRU�HVWLPDWLQJ�WKH�UDWHSDUDPHWHU�IRU�&:'�WUDQVPLVVLRQ��DQG�IRU�YLVXDOL]LQJ�DQG�FRPPXQLFDWLQJ�RXWFRPHV�RI�DOWHUQDWLYHPDQDJHPHQW�VWUDWHJLHV�
6(66,21�,,,

'LVWULEXWLRQ�DQG�6WDWXV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�)DUPHG�&HUYLGV�LQ�WKH�86$/\QQ�+��&UHHNPRUH��86'$��$3+,6&:'�ZDV�ILUVW�GHWHFWHG�LQ�IDUPHG�DQLPDOV�LQ�WKH�86�LQ������LQ�DQ�HON�KHUG�LQ�6RXWK�'DNRWD��6LQFH�WKHQ�WKH�GLVHDVH�KDV�EHHQ�LGHQWLILHG�LQ����DGGLWLRQDO�IDUPHG�HON�KHUGV�LQ�D�WRWDO�RI�VL[�6WDWHV�&2��.6��07��1(��2.��6'����7KHVH�KHUGV�ZHUH�GLVFRYHUHG�WKURXJK�URXWLQH�VXUYHLOODQFH��WUDFLQJDQG�GHSRSXODWLRQ�HIIRUWV���6LQFH�������WZHQW\�RI�WKHVH�KHUGV�KDYH�EHHQ�UHPRYHG���$ERXW�KDOI�RIWKHVH�ZHUH�GHSRSXODWHG�LQ�WKH�SDVW�WHQ�PRQWKV�ZLWK�WKH�XVH�RI�86'$�IXQGV���,Q�DGGLWLRQ�WR�WKHVHSRVLWLYH�KHUGV��86'$�DVVLVWHG�LQ�WKH�GHSRSXODWLRQ�RI�HON�KHUGV�ZLWKLQ�WKH�HQGHPLF�DUHD�RI&RORUDGR���2I�WKH�WKUHH�UHPDLQLQJ�KHUGV��RQH�LQ�1HEUDVND�KDV�KDG�LWV�TXDUDQWLQH�OLIWHG�DIWHU�PRUHWKDQ�IRXU�\HDUV�RI�VXUYHLOODQFH�ZLWK�QR�IXUWKHU�HYLGHQFH�RI�WKH�GLVHDVH���$�VHFRQG�KHUG�LQ�&RORUDGRLV�EHLQJ�UHYLHZHG�IRU�LQFOXVLRQ�LQ�D�6WDWH�UHVHDUFK�SURJUDP����$�WKLUG��LQ�2NODKRPD��LV�QHJRWLDWLQJRYHU�FRPSHQVDWLRQ����86'$�LV�FRQWLQXLQJ�WR�ZRUN�ZLWK�WKH�6WDWHV�DQG�WKH�IDUPHG�FHUYLG�LQGXVWU\�WR�GHYHORS�D�&:'KHUG�FHUWLILFDWLRQ�SURJUDP�LQ�WKH�86���7KLV�SURJUDP�DLPV�DW�LPSURYLQJ�VXUYHLOODQFH�IRU�&:'�LQIDUPHG�FHUYLGV�DQG�HOLPLQDWLQJ�WKH�GLVHDVH�ZKHUH�LW�LV�IRXQG���,W�LV�SDWWHUQHG�RQ�SURJUDPV�EHLQJLPSOHPHQWHG�LQ�DSSUR[LPDWHO\�WZHQW\�6WDWHV���7KH�SURJUDP�ZLOO�LQFOXGH�IDUPHG�HON��ZKLWH�WDLOHGGHHU��PXOH�GHHU�DQG�UHG�GHHU���$VVXPLQJ�IXQGLQJ�EHFRPHV�DYDLODEOH��86'$�SODQV�WR�LPSOHPHQWWKLV�SURJUDP�LQ�������
'LVWULEXWLRQ�DQG�6WDWXV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�)DUPHG�&HUYLGV�¤ &DQDGD/\QQ�%DWHV��&DQDGLDQ�)RRG�,QVSHFWLRQ�$JHQF\
'LVWULEXWLRQ�DQG�6WDWXV�RI�6FUDSLH'LDQQH�1RUGHQ��86'$��$3+,6��96��&($+



��

6(66,21�,9
'LDJQRVLV�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�'HHU�DQG�(ON���$Q�2YHUYLHZ.DWKHULQH�,��2©5RXUNH� 5HVHDUFK�0LFURELRORJLVW��86'$�$56�$QLPDO�'LVHDVH�5HVHDUFK�8QLW�������$'%)�3XOOPDQ��:$�������������86$&KURQLF�ZDVWLQJ�GLVHDVH��&:'��LV�D�IDPLO\�RI�GLVRUGHUV�DIIHFWLQJ�PHPEHUV�RI�WKH�&HUYLGDH�JURXS�LQFOXGLQJ�PXOH�GHHU��ZKLWH�WDLOHG�GHHU��DQG�5RFN\�0RXQWDLQ�HON���&:'��KDV�EHHQ�UHSRUWHG�LQ�HONUDLVHG�RQ�JDPH�IDUPV�DQG��LQ�IUHH�UDQJLQJ�GHHU�DQG�HON�LQ�OLPLWHG�SDUWV�RI�WKH�86���'LDJQRVLV�RI&:'�LV�W\SLFDOO\�PDGH�E\�H[DPLQLQJ�WKH�EUDLQ�IRU�3U3&:'��WKH�SURWHLQ�PDUNHU�IRU�WKH�GLVHDVH��6HQVLWLYH��VSHFLILF�PHWKRGV�IRU�GHWHFWLRQ�RI�3U3&:'� E\�LPPXQRKLVWRFKHPLVWU\��,+&��KDYH�EHHQGHVFULEHG�DQG�WKLV�DVVD\�UHPDLQV�WKH�JROG�VWDQGDUG�IRU�&:'�GLDJQRVWLFV���+RZHYHU��,+&�LV�WLPHFRQVXPLQJ��H[SHQVLYH��DQG�UHTXLUHV�WKH�VNLOOV�RI�D�SDWKRORJLVW�IRU�LQWHUSUHWDWLRQ���3UHOLPLQDU\VFUHHQLQJ�RI�WLVVXHV�LQ�PLFURSODWHV�KDV�EHHQ�SURSRVHG�IRU�LQFUHDVLQJ�WKH�HIILFLHQF\�RI�ODUJH�VFDOHVXUYHLOODQFH���0LFURSODWH�WHVW�HYDOXDWLRQ��OLFHQVLQJ��DQG�HYDOXDWLRQ�WULDOV�DUH�XQGHUZD\���5HODWLYHVHQVLWLYLW\��VSHFLILFLW\��WKURXJKSXW��WHFKQLFDO�GHPDQGV��DQG�FRVW�DUH�IDFWRUV�LQ�GHYHORSPHQW�DQGLPSOHPHQWDWLRQ�RI�GLDJQRVWLF�WHVWV�IRU�&:'���$�YDULHW\�RI�WHVW�IRUPDWV�VXLWDEOH�IRU�WKH�QHHGV�RIJDPH�PDQDJHPHQW��DJULFXOWXUDO�UHJXODWRU\��UHVHDUFK��DQG�KXQWHU�JURXSV�PD\�HYHQWXDOO\�EHDSSURYHG�IRU�XVH�LQ�WKH�86�DQG�&DQDGD�������
'HWHFWLQJ�&KURQLF�:DVWLQJ�'LVHDVH�,QIHFWLRQV�LQ�/LYH�$QLPDOV/LVD�/��:ROIH��&RORUDGR�'LYLVLRQ�RI�:LOGOLIH�DQG�1DWXUDO�5HVRXUFH�(FRORJ\�/DERUDWRU\��&RORUDGR�6WDWH8QLYHUVLW\$�SUDFWLFDO��UHOLDEOH��DQG�LQH[SHQVLYH�WHVW�IRU�GHWHFWLQJ�FKURQLF�ZDVWLQJ�GLVHDVH��&:'��LQIHFWLRQVLQ�OLYH�GHHU�DQG�HON�ZRXOG�EH�D�YDOXDEOH�PDQDJHPHQW�WRRO�LQ�ERWK�IUHH�UDQJLQJ�DQG�FDSWLYHVHWWLQJV���6HYHUDO�SRWHQWLDO�DYHQXHV�RI�WHVWLQJ��LQFOXGLQJ�H[DPLQDWLRQ�RI�EORRG��O\PSKRLG�WLVVXHELRSVLHV��DQG�XULQH�IRU�HYLGHQFH�RI�&:'�LQIHFWLRQ��KDYH�EHHQ�HYDOXDWHG�ZLWK�YDULHG�ULJRU���7R�GDWH�LPPXQRKLVWRFKHPLVWU\��,+&��RQ�ELRSVLHV�RI�WRQVLOODU�WLVVXH�LV�WKH�RQO\�DSSURDFK�WKDW�KDV�EHHQVXFFHVVIXOO\�DSSOLHG�LQ�GLDJQRVLQJ�&:'�LQ�IUHH�UDQJLQJ�DQG�FDSWLYH�PXOH�GHHU��VLPLODU�VXFFHVV�KDVEHHQ�REVHUYHG�LQ�OLPLWHG�HYDOXDWLRQ�RI�IUHH�UDQJLQJ�DQG�FDSWLYH�ZKLWH�WDLOHG�GHHU���7RQVLOODU�ELRSV\,+&�DSSHDUV�WR�EH�RI�OLPLWHG�SRWHQWLDO�XVH�LQ�HON�EHFDXVH�O\PSKRLG�DFFXPXODWLRQ�RI�3U3UHV RFFXUVUHODWLYHO\�ODWH�LQ�WKH�FRXUVH�RI�&:'�LQIHFWLRQ�LQ�WKLV�VSHFLHV���%HFDXVH�WRQVLOODU�ELRSV\�LQ�GHHUUHTXLUHV�DQHVWKHVLD��VSHFLDOL]HG�HTXLSPHQW��DQG�VSHFLILF�WHFKQLTXH�WR�DVVXUH�WKDW�XVDEOH�VDPSOHVDUH�REWDLQHG��LWV�SUDFWLFDO�DSSOLFDWLRQ�DV�D�PDQDJHPHQW�WRRO�LV�VRPHZKDW�OLPLWHG��PRUHRYHU�GHSHQGHQFH�RQ�,+&�IRU�GLDJQRVLV�FXUUHQWO\�SUHFOXGHV�DSSOLFDWLRQ�DV�DQ�RQ�VLWH�RU�DQLPDO�VLGH�WHVW��$OWKRXJK�WRQVLOODU�ELRSV\�,+&�LV�QRZ�EHLQJ�DSSOLHG�LQ�VHOHFW�UHVHDUFK�DQG�PDQDJHPHQW�VHWWLQJV�GHYHORSPHQW�DQG�HYDOXDWLRQ�RI�PRUH�SUDFWLFDO�DQG�UDSLG�OLYH�DQLPDO�WHVWV�WR�VFUHHQ�IRU�&:'LQIHFWLRQ�VKRXOG�EH�HQFRXUDJHG�
9DOLGDWLRQ�RI�7ZR�&RPPHUFLDOO\�$YDLODEOH�%RYLQH�6SRQJLIRUP�(QFHSKDORSDWK\��%6(��5DSLG6FUHHQLQJ�7HVWV�IRU�6FUHHQLQJ�RI�&KURQLF�:DVWLQJ�'LVHDVH��&:'��LQ�%UDLQ�DQG�/\PSKRLG7LVVXHV6DOPDQ�0��'���6SUDNHU�7��5���3RZHUV�%���3KLOOLSV�-���'DLOH\�'���:DOOLQJ�0���7ULDQWLV�-���&ROOHJH�RI�9HWHULQDU\�0HGLFLQH�DQG�%LRPHGLFDO�6FLHQFHV��&RORUDGR�6WDWH�8QLYHUVLW\��)RUW�&ROOLQV��&2������7KH�FXUUHQW�GLDJQRVLV�RI�&KURQLF�:DVWLQJ�'LVHDVH��&:'��GHSHQGV�RQ�WKH�UHFRJQLWLRQ�RI�VSHFLILFQHXURDQDWRPLFDO�LPPXQRKLVWRFKHPLFDO�VWDLQLQJ��,+&��SDWWHUQV�RI�WKH�SURWHLQDVH�UHVLVWDQW�SULRQSURWHLQ��3U3FZG��LQ�EUDLQ�DQG�O\PSKRLG�WLVVXH�RI�DIIHFWHG�DQLPDOV���7KHUH�DUH�VHYHUDO�OLPLWDWLRQV�WRWKLV�GLDJQRVWLF�WHFKQLTXH�ZKLFK�LV�FXUUHQWO\�KDPSHUHG�WKH�HIIHFWLYHQHVV�DQG�FRVW�RI�D�SUDFWLFDOVXUYHLOODQFH�SURJUDP�IRU�ERWK�IUHH�UDQJLQJ�DQG�FDSWLYH�FHUYLGV���6SHFLILFDOO\�UDSLGLW\��DFFXUDF\��DQGYROXPH�FDSDFLW\�DUH�NH\�HOHPHQWV�LQ�WKH�VHOHFWLRQ�RI�WHVWV�IRU�D�VXUYHLOODQFH�SURJUDP���7KHUHIRUH�WKHUH�LV�D�QHHG�WR�H[SORUH�UDSLG�VFUHHQLQJ�WHVWV�WR�FRPSOHPHQW�WKH�DYDLODEOH�WHFKQLTXHV�DV�ZHOO�DVWR�DOORZ�ODUJH�YROXPH�VFUHHQLQJ�IRU�WKLV�GLVHDVH���6HYHUDO�WHVWV�FXUUHQWO\�H[LVW�IRU�WKH�GLDJQRVLV�DQGVFUHHQLQJ�RI�%RYLQH�6SRQJLIRUP�(QFHSKDORSDWK\ �%6(��LQ�FDWWOH���7KHVH�WHVWV�KDYH�EHHQ�YDOLGDWHGDQG�DUH�FXUUHQWO\�EHLQJ�DSSOLHG�LQ�WKH�FRQWURO�SURJUDP�IRU�%6(�LQ�(XURSH�DQG�RWKHU�FRXQWULHV���



��

7KH�REMHFWLYH�RI�WKLV�SUHVHQWDWLRQ�LV�WR�UHSRUW�WKH�ILQGLQJV�IURP�D�VWXG\�FRQGXFWHG�WR�YDOLGDWHFRPPHUFLDOO\�DYDLODEOH�VFUHHQLQJ�WHVWV�IRU�%6(�IRU�WKHLU�DELOLW\�WR�VFUHHQ�IRU�&:'�DPRQJ�KXQWHU�NLOOHG�GHHU�DQG�HON���7ZR�FRPPHUFLDO�FRPSDQLHV��%LR5DG�DQG�3ULRQLFV���KDYH�DJUHHG�WR�SDUWLFLSDWHLQ�WKLV�VWXG\���7KLV�YDOLGDWLRQ�ZLOO�EH�WKH�ILUVW�VWHS�LQ�DVVHVVLQJ�SRWHQWLDO�VFUHHQLQJ�WHVWV�IRU�WKLVGLVHDVH��ZLWK�WKH�XOWLPDWH�JRDO�RI�LPSURYLQJ�WKH�SUHYHQWLYH�PHDVXUHV�IRU�LWV�VSUHDG���$SSUR[LPDWHO\�����VDPSOHV�RI�EUDLQ�WLVVXH�IURP�GHHU�DQG�HON�DQG����O\PSK�QRGHV�ZHUH�XVHGIRU�WKLV�YDOLGDWLRQ���7KHVH�VDPSOHV�ZHUH�FROOHFWHG�E\�WKH�&RORUDGR�6WDWH�8QLYHUVLW\�9HWHULQDU\'LDJQRVWLF�/DERUDWRU\�PDLQO\�IURP�WKH�YROXQWHHU�SURJUDP��ZKHUH�VDPSOHV�ZHUH��VXEPLWWHG�IURPGHHU�DQG�HON�NLOOHG�GXULQJ�WKH������KXQWLQJ�VHDVRQ�LQ�&RORUDGR��6HSWHPEHU������WKURXJK)HEUXDU\����������$OO�WKHVH�VDPSOHV�KDYH�EHHQ�WHVWHG�E\�,+&�DQG�WKH�UHVXOWV�ZHUH�DYDLODEOH�IRU�WKLVVWXG\���3ULRU�WR�WHVWLQJ��HDFK�VDPSOH�ZDV�KRPRJHQL]HG�LQ�RUGHU�WR�LQFUHDVH�WKH�OLNHOLKRRG�WKDW�DOODVVD\V�ZHUH�SHUIRUPHG�RQ�FRPSDUDEOH�VDPSOHV�E\�HTXDOO\�GLVWULEXWHG�SULRQ�SURWHLQV��LI�SUHVHQW��$OO�WHVWV�ZHUH�SHUIRUPHG�DW�WKH�$QLPDO�3RSXODWLRQ�+HDOWK�,QVWLWXWH��$3+,��/DERUDWRU\�DW&RORUDGR�6WDWH�8QLYHUVLW\���7KH�WZR�LQYROYHG�FRPSDQLHV�DJUHHG�WR�FRQGXFW�WUDLQLQJ�VHVVLRQV�ZLWKWKH�ODERUDWRU\�WHFKQLFDO�VWDII�RQ�XVLQJ�WKH�HTXLSPHQW�DQG�FRQGXFWLQJ�WKH�WHVWV���+RPRJHQL]HGVDPSOHV�ZHUH�WHVWHG�DJDLQ�E\�,+&�XVLQJ�VWDQGDUG�VWDLQLQJ�SURWRFRO���(DFK�FRPSDQ\�SURSRVHG�DQGXVHG�WZR�WHVWV���D�SULPDU\�WHVW�DV�D�VFUHHQLQJ�WHVW��ZKLFK�LV�(/,6$�EDVHG�SURFHGXUH�DQG�DFRQILUPDWRU\�WHVW�ZKLFK�LV�D�:HVWHUQ�EORW�PHWKRG���6DPSOHV�ZHUH�VWUDWLILHG�DFFRUGLQJ�WR�WHVWUHVXOWV��LQFOXGLQJ�,+&�UHVXOWV���6HQVLWLYLW\�DQG�VSHFLILFLW\�IRU�HDFK�WHVW�ZHUH�FDOFXODWHG�XVLQJ�WKH,+&�UHVXOWV�DV�WKH�JROG�VWDQGDUG���7KH�����&RQILGHQFH�,QWHUYDOV�ZHUH�FDOFXODWHG�IRU�HDFK�RI�WKHVHQVLWLYLW\�DQG�VSHFLILFLW\�HVWLPDWHV���'DWD�DUH�FXUUHQWO\�EHLQJ�DQDO\]HG�DQG�D�VXPPDU\�ZLOO�EHSUHVHQWHG����
&RPSDULVRQ�RI�/HVLRQV�LQ�)UHH�5DQJLQJ�0XOH�'HHU�ZLWK�1DWXUDOO\�2FFXUULQJ�6SRQJLIRUP(QFHSKDORSDWK\�ZLWK�WKRVH�RI�&KURQLF�:DVWLQJ�'LVHDVH�LQ�&DSWLYH�0XOH�'HHU�DQG�'LVWULEXWLRQ3DWWHUQV�RI�3U3UHV�LQ�%UDLQ�DQG�3DODWLQH�7RQVLO�RI�1RQ�&OLQLFDO�0XOH�'HHU�ZLWK�&KURQLF�:DVWLQJ'LVHDVH7�5��6SUDNHU��5�5��=LQN��%�$��&XPPLQJV��0�$��:LOG��&�-��6LJXUGVRQ��0�:��0LOOHU��DQG�.�,��2©5RXNH���'HSDUWPHQW�RI�3DWKRORJ\��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH�DQG�%LRPHGLFDO�6FLHQFHV��&RORUDGR�6WDWH�8QLYHUVLW\�)RUW�&ROOLQV��&2��756��55=��%$&��&-6���&RORUDGR�'LYLVLRQ�RI�:LOGOLIH������:HVW�3URVSHFW��)RUW�&ROOLQV��&2�0$:��0:0���DQG�$QLPDO�'LVHDVH�5HVHDUFK�8QLW��$56�86'$������%XVWDG�+DOO��:DVKLQJWRQ�6WDWH�8QLYHUVLW\�3XOOPDQ��:$��.,2����+LVWRORJLF�OHVLRQV�DQG�LPPXQRKLVWRFKHPLFDO�VWDLQLQJ��,+&��ZDV�IRXQG�LQ����IUHH�UDQJLQJ�GHHU�ZLWKVSRQJLIRUP�HQFHSKDORSDWK\��6(��DQG�LQ�WHQ�FDSWLYH�GHHU�ZLWK�FKURQLF�ZDVWLQJ�GLVHDVH��&:'���EXWQRW�LQ����IUHH�UDQJLQJ�GHHU�ZLWKRXW�6(���/HVLRQV�ZHUH�IRXQG�WKURXJKRXW�WKH�EUDLQ���,+&�ZDV�IRXQGWKURXJKRXW�WKH�EUDLQ��UHWLQD��DQG�LQ�O\PSKRLG�WLVVXH�RI�GHHU�ZLWK�6(�DQG�&:'���/HVLRQV�DQG�,+&VWDLQLQJ�GLG�QRW�RFFXU�LQ�DQ\�RWKHU�V\VWHP���7KLV�FRPSDULVRQ�LV�HYLGHQFH�WKDW�WKHVH�WZR�GLVHDVHVDUH�LQGLVWLQJXLVKDEOH�PRUSKRORJLFDOO\�7KH�GLVWULEXWLRQ�DQG�SDWWHUQ�RI�SULRQ�SURWHLQ�3U3UHV�ZDV�GHWHUPLQHG�LQ����KXQWHU�NLOOHG�GHHULQIHFWHG�ZLWK�&:'�EXW�QRW�VKRZLQJ�FOLQLFDO�VLJQV�RI�WKH�GLVHDVH���%DVHG�RQ�WKH�ORFDWLRQ�DQGDEXQGDQFH�RI�,+&�DQG�WKH�ORFDWLRQ�DQG�VHYHULW\�RI�6(��GHHU�ZHUH�SODFHG�LQWR�IRXU�FDWHJRULHV��&DWHJRU\����Q ���KDG�,+&�LQ�WKH�SDODWLQH�WRQVLO�EXW�QR�HYLGHQFH�RI�,+&�RU�6(�LQ�WKH�EUDLQ��&DWHJRU\����Q ����KDG�,+&�LQ�WKH�SDODWLQH�WRQVLO�DQG�SRVLWLYH�,+&�ZLWK�RU�ZLWKRXW�6(�LQ�WKHGRUVDO�PRWRU�QXFOHXV�RI�WKH�YDJXV�QHUYH��'019����&DWHJRU\����Q ���KDG�,+&�LQ�WKH�SDODWLQHWRQVLO��,+&�ZLWK�6(�LQ�WKH�P\HOHQFHSKDORQ��DQG�,+&�ZLWKRXW�6(�LQ�WKH�K\SRWKDODPXV���&DWHJRU\���Q ����KDG�,+&�LQ�WKH�SDODWLQH�WRQVLO�DQG�,+&�ZLWK�RU�ZLWKRXW�6(�WKURXJKRXW�WKH�EUDLQ���7KH���GHHU�LQ�&DWHJRU\���FRXOG�EH�GLYLGHG�LQWR�WKUHH�VXEJURXSV�����$��PLOG ��DQLPDOV�����%�PRGHUDWH ����DQG���&��VHYHUH �����7KH�GLIIHUHQFHV�LQ�WKHVH�WKUHH�VXEJURXSV�ZHUH�WKH�SUHYDOHQFHDQG�DEXQGDQFH�RI�,+&�DQG�ORFDWLRQ�DQG�VHYHULW\�RI�6(�LQ�WKH�WHOHQFHSKDORQ��PHVHQFHSKDORQ�PHWHQFHSKDORQ��DQG�VSLQDO�FRUG���,+&�ZDV�GHWHFWHG�LQ�VSHFLILF�QHXURDQDWRPLFDO�VLWHV�LQ�ZKLFK�6(ZDV�QRW�IRXQG���,+&�LQ�WRQVLO�DQG�EUDLQ��DQG�KLVWRORJLFDO�OHVLRQV�RI�6(�ZHUH�QRW�GHWHFWHG�LQ�EUDLQ�RI����QHJDWLYH�FRQWURO�GHHU���&DWHJRU\���PD\�UHSUHVHQW�HDUO\�O\PSKRLG�WLVVXH�ORFDOL]DWLRQ�RI�3U3UHVGHSRVLWLRQ�LQ�GHHU�ZLWK�&:'���7KH�'019�DSSHDUV�WR�EH�WKH�PRVW�FRQVLVWHQW�VLQJOHQHXURDQDWRPLFDO�VLWH�RI�GHWHFWDEOH�3U3UHV���&DWHJRULHV���DQG���PD\�UHSUHVHQW�D�SURJUHVVLRQ�RIVSUHDG�RI�3U3UHV DQG�6(�WKURXJKRXW�WKH�EUDLQ���
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&DQ�7UDQVPLVVLEOH�6SRQJLIRUP�(QFHSKDORSDWK\�'LVHDVHV�RI�5XPLQDQWV�%H�'LVWLQJXLVKHG%DVHG�RQ�3U3�UHV�*O\FRIRUP�3URILOHV�5LFKDUG�5DFH��8�6��'HSW��RI�+HDOWK�DQG�+XPDQ�6HUYLFHV� 1DWLRQDO�,QVWLWXWH�RI�+HDOWK��5RFN\�0RXQWDLQ�/DE7KH�OLNHO\�WUDQVPLVVLRQ�RI�ERYLQH�VSRQJLIRUP�HQFHSKDORSDWK\��%6(��WR�KXPDQV�FKDQJHG�WKH�ZD\SHRSOH�YLHZ�DQLPDO�76(�GLVHDVHV�IURP�VLPSO\�DJULFXOWXUDO�SUREOHPV�WR�SUREOHPV�KDYLQJ�SRWHQWLDOKXPDQ�KHDOWK�FRQVHTXHQFHV���,GHQWLI\LQJ�WKH�VSHFLILF�VRXUFH�RI�WUDQVPLVVLEOH�VSRQJLIRUPHQFHSKDORSDWK\��76(��LQ�D�JLYHQ�VLWXDWLRQ�FRXOG�KHOS�DVVHVV�ULVN�DQG�DOORZ�IRUPXODWLRQ�RI�UHVSRQVHSURWRFROV���,Q�(XURSH�VFLHQWLVWV�KDYH�XVHG�DQDO\VLV�RI�DEQRUPDO�SULRQ�SURWHLQ��3U3�UHV��JO\FRIRUPVWR�GLIIHUHQWLDWH�VKHHS�LQIHFWHG�ZLWK�VFUDSLH�IURP�VKHHS�LQIHFWHG�ZLWK�%6(���5HVXOWV�KDYH�EHHQLQFRQVLVWHQW���+RZHYHU��LQ�URGHQW�PRGHOV�RI�76(�GLVHDVH�VXFK�DQDO\VHV�KDYH�EHHQ�UHOLDEOH�DQGXVHIXO���7KHUHIRUH��ZH�DQDO\]HG�3U3�UHV�SDWWHUQV�IURP�76(�DIIHFWHG�UXPLQDQWV�WR�GHWHUPLQH�LI�DQ\VSHFLHV�VSHFLILF�SURILOHV�FRXOG�EH�LGHQWLILHG���6RPH�GLIIHUHQFHV�ZHUH�REVHUYHG�HVSHFLDOO\�ZKHQ�%6(ZDV�FRPSDUHG�WR�VRPH�RI�WKH�RWKHU�VSHFLHV���8QIRUWXQDWHO\��WKH�GLIIHUHQFHV�DPRQJ�GHHU��HON��DQGVKHHS�ZHUH�QRW�UHPDUNDEOH�HQRXJK�WR�LGHQWLI\�VSHFLILF�76(�GLVHDVHV�
3URGXFWLRQ�DQG�3UHOLPLQDU\�&KDUDFWHUL]DWLRQ�RI�7UDQVJHQLF�0LFH�IRU�6WXG\LQJ�&KURQLF�:DVWLQJ'LVHDVH6KDZQ�%URZQLQJ���7DQ\D�5LGGOH���DQG�*OHQQ�7HOOLQJ�������
�'HSDUWPHQW�RI�0LFURELRORJ\�DQG�,PPXQRORJ\���'HSDUWPHQW�RI�1HXURORJ\��DQG��6DQGHUV�%URZQ�&HQWHU�RQ�$JLQJ�8QLYHUVLW\�RI�.HQWXFN\��/H[LQJWRQ��.<������([SUHVVLRQ�RI�IRUHLJQ�SULRQ�SURWHLQ��3U3��JHQHV�LQ�WUDQVJHQLF�PLFH�KDV�EHHQ�DQ�H[WUHPHO\�HIIHFWLYHPHDQV�RI�VWXG\LQJ�KXPDQ�DQG�DQLPDO�SULRQ�GLVHDVHV���:H�KDYH�WKHUHIRUH�GHYHORSHG�WUDQVJHQLFPLFH�H[SUHVVLQJ�FHUYLG�3U3�RU�FKLPHULF�PRXVH�FHUYLG�3U3�IRU�WKH�UDSLG�DQG�VHQVLWLYH�GHWHFWLRQ�RI&:'�SULRQV���:H�SUHVHQW�WKH�UHVXOWV�RI�RXU�VWXGLHV�RQ�WKH�JHQHUDWLRQ�DQG�SUHOLPLQDU\FKDUDFWHUL]DWLRQ�RI�WKHVH�WUDQVJHQLF�PRGHOV���8OWLPDWHO\�RXU�VWXGLHV�ZLOO�SURYLGH�WKH�ILUVW�UHOLDEOHDVVD\�IRU�GHWHFWLQJ�LQIHFWLRXV�&:'�SULRQV�DQG�ZLOO�SURYLGH�FUXFLDO�LQIRUPDWLRQ�DERXW�&:'�SULRQVSHFLHV�EDUULHUV���7UDQVJHQLF�PLFH�DUH�DOVR�EHLQJ�XVHG�WR�LQYHVWLJDWH�WKH�SUHYDOHQFH�RI�&:'�SULRQVWUDLQV�LQ�FDSWLYH�DQG�ZLOG�SRSXODWLRQV�RI�PXOH�GHHU��ZKLWH�WDLOHG�GHHU�DQG�5RFN\�0RXQWDLQ�HONDQG�WR�DVVHVV�WKH�HIIHFW�RI�FHUYLG�3U3�SRO\PRUSKLVPV�DW�FRGRQV�����DQG�����RQ�&:'�VXVFHSWLELOLW\��:H�ZLOO�DOVR�XVH�WUDQVJHQLF�PRGHOV�RI�KXPDQ�DQG�ERYLQH�SULRQ�GLVHDVHV�DV�D�PHDQV�RI�GHWHUPLQLQJWKH�ULVNV�WKDW�&:'�SULRQV�SRVH�WR�KXPDQV�DQG�OLYHVWRFN���7KH�VWXG\�RI�LQWHUPDPPDOLDQ�VSHFLHVEDUULHUV�LQ�WUDQVJHQLF�PLFH�ZLOO�DOORZ�PRUH�DFFXUDWH�DVVHVVPHQWV�RI�WKH�ULVNV�SRVHG�WR�KXPDQV�DQGOLYHVWRFN�IURP�H[SRVXUH�WR�&:'�SULRQV���0RUH�JHQHUDOO\��WKHVH�VWXGLHV�ZLOO�IXUWKHU�RXUXQGHUVWDQGLQJ�RI�WKH�PROHFXODU�PHFKDQLVPV�RI�SULRQ�SDWKRJHQHVLV�WKDW�ZLOO�XOWLPDWHO\�UHVXOW�LQUDWLRQDO�DSSURDFKHV�WR�WKHUDSLHV�IRU�KXPDQ�DQG�DQLPDO�SULRQ�GLVHDVHV�
([SHULPHQWDO�&:'�,QIHFWLRQ�DQG�%LRDVVD\�LQ�WKH�)HUUHW(GZDUG�$��+RRYHU���&KULVWLQD�-��6LJXUGVRQ���&DQGDFH�.��0DWKLDVRQ���0LFKDHO�:��0LOOHU���0DWWKHZ�5�3HUURWW���*Z\QHWK�$��(OLDVRQ��7HUU\�5��6SUDNHU���DQG�-DVRQ�&��%DUW]��3ULRQ�5HVHDUFK�/DERUDWRU\��'HSDUWPHQW�RI�0LFURELRORJ\��,PPXQRORJ\��DQG�3DWKRORJ\��&ROOHJH�RI�9HWHULQDU\0HGLFLQH�DQG�%LRPHGLFDO�6FLHQFHV��&RORUDGR�6WDWH�8QLYHUVLW\��)RUW�&ROOLQV��&2�������� �&RORUDGR�'LYLVLRQ�RI:LOGOLIH��)RUW�&ROOLQV��&2���������&RORUDGR�6WDWH�9HWHULQDU\�'LDJQRVWLF�/DERUDWRU\��)RUW�&ROOLQV��&2��������'HSDUWPHQW�RI�0HGLFDO�0LFURELRORJ\�DQG�,PPXQRORJ\��&UHLJKWRQ�8QLYHUVLW\��2PDKD��1%������%DVHG�RQ�WKH�ZRUN�RI�%DUW]�HW�DO���ZH�KDYH�GHYHORSHG�WKH�IHUUHW�PRGHO�RI�&:'�LQIHFWLRQ�DQGHPSOR\HG�WKLV�V\VWHP�WR�������FRPSDUH�EUDLQ�OHVLRQV�DQG�3U3&:' GLVWULEXWLRQ�LQ�EUDLQ�DQG�O\PSKRLGWLVVXHV�LQ�IHUUHWV�ZLWK�WKRVH�LQ�GHHU��DQG�����DVVD\�VHFUHWLRQV�H[FUHWLRQV�IURP�GHHU�IRU�&:'�SULRQLQIHFWLYLW\���*URXSV�RI�IHUUHWV�ZHUH�LQRFXODWHG�YLD�WKH�RUDO�RU�LQWUDFHUHEUDO��L�F���URXWH�ZLWK�&:'��YV��&:'��GHHU�EUDLQ�KRPRJHQDWHV��ZKLWH�EORRG�FHOOV��RU�VDOLYD���,QRFXODWHG�IHUUHWV�ZHUH�PRQLWRUHGFOLQLFDOO\�DQG�HLWKHU�VDFULILFHG�DW�SUH�GHWHUPLQHG�LQWHUYDOV�IURP����WR����PRQWKV�SRVW�LQRFXODWLRQ�SL���RU�ZKHQ�WHUPLQDO�V\PSWRPV�GHYHORSHG���)HUUHWV�LQRFXODWHG�LF�ZLWK�&:'��EUDLQ�GHYHORSHGFOLQLFDO�QHXURORJLF�GLVHDVH�DQG�ZHUH�HXWKDQL]HG�EHWZHHQ����DQG����PRQWKV���7LVVXHV�ZHUHH[DPLQHG�E\�KLVWRSDWKRORJ\��DQG�E\�LPPXQRKLVWRFKHPLFDO�VWDLQLQJ��(/,6$��DQG�ZHVWHUQ�EORWWLQJ
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IRU�3U3&:'���+LVWRSDWKRORJLF�OHVLRQV�LQGLFDWLYH�RI�76(�LQFOXGHG�VSRQJLIRUP�YDFXRODWLRQ�DQGQHXURQDO�QHFURVLV� 3U3&:' ZDV�GHPRQVWUDWHG�LQ�IHUUHW�EUDLQ�E\�(/,6$�DQG�ZHVWHUQ�EORW�DVVD\V���,QDGGLWLRQ��GXDO�LPPXQRIOXRUHVFHQW�VWDLQLQJ�UHYHDOHG�3U3&:' ORFDOL]HG�DW�DVWURF\WH�VXUIDFHPHPEUDQHV�DQG�ZLWKLQ�QHXURQV���5HVXOWV�WR�GDWH�IURP�IHUUHW�ELRDVVD\�RI�VDOLYD�DQG�EORRG�FHOOV�IURP&:'��GHHU�ZLOO�EH�UHSRUWHG���7KHVH�VWXGLHV�FRQILUP�WKH�VXVFHSWLELOLW\�RI�WKH�IHUUHW�WR�&:'LQIHFWLRQ�DQG�SRVH�WKH�SRWHQWLDO�WKDW�&:'�LQIHFWLYLW\�FDQ�EH�DVVD\HG�LQ�WKLV�VPDOO�DQLPDO�PRGHO�
6(66,21�9$VVHVVLQJ�3RWHQWLDO�,QWHUVSHFLHV�7UDQVPLVVLRQ�RI�76(�'LVHDVHV�DW�WKH�0ROHFXODU�/HYHO*UHJRU\�5D\PRQG��86'++6��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��1,$,'��5RFN\�0RXQWDLQ�/DERUDWRULHV&KURQLF�ZDVWLQJ�GLVHDVH��&:'��LV�D�WUDQVPLVVLEOH�VSRQJLIRUP�HQFHSKDORSDWK\��76(��GLVHDVH�RIFHUYLGV��GHHU�DQG�HON��DQG�OLWWOH�LV�NQRZQ�DERXW�WKH�WUDQVPLVVLELOLW\�RI�&:'�WR�RWKHU�VSHFLHV���7KHFRQYHUVLRQ�RI�WKH�QRUPDO�SURWHDVH�VHQVLWLYH�KRVW�SULRQ�SURWHLQ��3U3�VHQ��WR�D�GLVHDVH�VSHFLILFSURWHDVH�UHVLVWDQW�IRUP��3U3�UHV��LV�D�NH\�ELRFKHPLFDO�HYHQW�WKDW�RFFXUV�GXULQJ�DOO�76(�GLVHDVHV��:H�KDYH�GHYHORSHG�D�UDSLG�DQG�VLPSOH�V\VWHP�LQ�ZKLFK�3U3�VHQ�FDQ�EH�FRQYHUWHG�WR�3U3�UHV�LQ�DWHVW�WXEH���'DWD�IURP�H[SHULPHQWV�XVLQJ�WKLV�V\VWHP�VKRZ�WKDW�3U3�UHV�LVRODWHG�IURP�&:'�LQIHFWHG�FHUYLGV��3U3&:'��UHDGLO\�LQGXFHV�WKH�FRQYHUVLRQ�RI�QRUPDO�FHUYLG�3U3�VHQ�PROHFXOHV�LQDFFRUGDQFH�ZLWK�WKH�NQRZQ�WUDQVPLVVLELOLW\�RI�&:'�DPRQJVW�FHUYLGV�� ,Q�FRQWUDVW��3U3&:'²LQGXFHGFRQYHUVLRQV�RI�KXPDQ��FDWWOH��VKHHS��DQG�URGHQW�3U3�VHQ�ZHUH�VLJQLILFDQWO\�OHVV�HIILFLHQW���7KHVHUHVXOWV�GHPRQVWUDWH�D�EDUULHU�DW�WKH�PROHFXODU�OHYHO�WKDW�FRXOG�OLPLW�WKH�WUDQVPLVVLELOLW\�RI�&:'�WRWKHVH�QRQ�FHUYLG�VSHFLHV��
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3ROLFLHV�DQG�6WUDWHJLHV�IRU�&KURQLF�:DVWLQJ�'LVHDVH�LQ�:LVFRQVLQ7RP�+DXJH��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV7KH�6WDWH�RI�:LVFRQVLQ�UHFHLYHG�WHVW�UHVXOWV�FRQILUPLQJ�WKH�GHWHFWLRQ�RI�&KURQLF�ZDVWLQJ�GLVHDVH�&:'��LQ���IUHH�UDQJLQJ�:LVFRQVLQ�ZKLWH�WDLOHG�GHHU�RQ�)HEUXDU\������������,Q�WKH���PRQWKV�VLQFHWKLV�LQIRUPDWLRQ�EHFDPH�NQRZQ��:LVFRQVLQ�KDV�IDFHG�D�ORQJ�DQG�FKDOOHQJLQJ�OLVW�RI�DFWLRQV�DQGLVVXHV�UHTXLULQJ�D�VWDWH�UHVSRQVH���&:'�PDQDJHPHQW�UHTXLUHV�FORVH�FRRUGLQDWLRQ�EHWZHHQ�DOO�VWDWHDJHQFLHV�ZLWK�UHVSRQVLELOLW\�IRU�KXPDQ�KHDOWK�LVVXHV��UHVHDUFK��PHDW�VDIHW\��FDSWLYH�FHUYLG�DQGDQLPDO�DJULFXOWXUH��DV�ZHOO�DV��IUHHV�UDQJLQJ�FHUYLGV���&RPPXQLFDWLRQ�DQG�SXEOLF�LQYROYHPHQW�LV�DFRQVWDQW�DQG�FULWLFDO�FKDOOHQJH�LQ�&:'�PDQDJHPHQW���0RVW�VWDWHV��LI�QRW�DOO��ZLOO�QHHG�ILQDQFLDODQG�WHFKQLFDO�DVVLVWDQFH�IURP�)HGHUDO�DJHQFLHV�WR�VXFFHVVIXOO\�DGGUHVV�&:'�PDQDJHPHQW���6WDWHDJHQFLHV�PXVW�DOVR�DVVHVV�ZKHWKHU�RU�QRW�WKH\�KDYH�WKH�QHHGHG�OHJDO�DXWKRULW\�WR�GHDO�ZLWK�FULWLFDODVSHFWV�RI�WKH�GLVHDVH�
$�%RUGHU�6WDWH�3HUVSHFWLYH�RQ�&:'�0DQDJHPHQW/OR\G�%��)R[��%LJ�*DPH�3URJUDP�&RRUGLQDWRU��.':3��3�2��%R[�������(PSRULD��.6�������7KH�.DQVDV�'HSDUWPHQW�RI�:LOGOLIH�DQG�3DUNV��.':3��FRQVLGHUV�FKURQLF�ZDVWLQJ�GLVHDVH��&:'��DVLJQLILFDQW�WKUHDW�WR�ZLOGOLIH�PDQDJHPHQW���7KH�QDWXUH�RI�WKDW�WKUHDW�LQFOXGHV�QRW�RQO\�WKHELRORJLFDO�HIIHFWV�RI�WKH�GLVHDVH�RQ�WKH�HFRORJ\�RI�GHHU�DQG�HON��EXW�DOVR�WKH�WKUHDW�XSRQ�WKH
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IXQGDPHQWDO�FRQFHSWV�RI�SXEOLF�DJHQF\�PDQDJHPHQW�RI�ZLOGOLIH���3XEOLF�HQWKXVLDVP�IRU�GHHU�DQGHON�KDV�KLVWRULFDOO\�VKDSHG�QDWXUDO�UHVRXUFH�PDQDJHPHQW�LQ�1RUWK�$PHULFD���+XQWHU�EDVHGIXQGLQJ�IRU�FRQVHUYDWLRQ�LV�KLQJHG�RQ�WKH�YDOXHV�KXQWHUV�DVVRFLDWH�ZLWK�WKHVH�VSHFLHV��.DQVDV�LV�RQH�RI�WKLUWHHQ�VWDWHV�WKDW�ERUGHU�D�VWDWH�ZKHUH�&:'�KDV�EHHQ�FRQILUPHG���:KLOHWKH�QXPEHU�RI�FDVHV�VR�IDU�DQG�WKH�GLVWDQFH�EHWZHHQ�WKH�QHDUHVW�SRVLWLYH�DQLPDO�DQG�RXU�ERUGHUPD\�JLYH�VRPH�D�VHQVH�RI�VHFXULW\��QR�EDUULHUV�JXDUDQWHH�WKLV�GLVHDVH�ZLOO�UHPDLQ�VWDWLRQDU\�LQ�LWVFXUUHQW�GLVWULEXWLRQ���:LWK�LQWHUVWDWH�WUDQVORFDWLRQ�RI�OLYH�DQLPDOV��SULPDULO\�LQ�WKH�DOWHUQDWLYHOLYHVWRFN�LQGXVWU\���ORQJ�GLVWDQFH�GLVSHUVDO�RI�ZLOG�FHUYLGV��DQG�WKH�XQUHJXODWHG�PRYHPHQWV�RIFDUFDVVHV�DQG�SURGXFWV��WKHUH�LV�SRWHQWLDO�IRU�WKH�GLVHDVH�WR�HQWHU�.DQVDV�IURP�PDQ\�GLUHFWLRQV�7KH�ZDWHUV�IRU�&:'�FRQWURO�DUH�PXGG\���0DQ\�DJHQFLHV��RUJDQL]DWLRQV�DQG�LQGLYLGXDOV�KDYHMXULVGLFWLRQ�DQG�VSHFLDO�LQWHUHVWV�WKDW�LQIOXHQFH�SRWHQWLDO�FRQWURO�SURJUDPV�IRU�&:'���:H�KDYH�QRWHVWDEOLVKHG�IRUPDOL]HG�DJUHHPHQWV�LQ�.DQVDV�DPRQJ�WKHVH�HQWLWLHV��KRZHYHU��D�FRRSHUDWLYHDWPRVSKHUH�KDV�GHYHORSHG���3HUVRQQHO�IURP�86'$��.DQVDV�$QLPDO�+HDOWK�'HSDUWPHQW�DQG�.':3KDYH�ZRUNHG�DQG�WUDLQHG�WRJHWKHU���&RPPXQLFDWLRQV�EHWZHHQ�WKH�SXEOLF�ZLOGOLIH�DJHQF\�DQGSULYDWH�HON�EUHHGHUV�RFFXU�DOWKRXJK�QR�UHJXODWRU\�RYHUVLJKW�H[LVWV���.':3�LV�H[SORULQJ�PXOWL�VWDWHPDQDJHPHQW�SODQV�ZLWK�RXU�QHLJKERU�VWDWHV���7UDGLWLRQDO�VLQJOH�VWDWH�VLQJOH�DJHQF\�HIIRUWV�ZLOOXQGRXEWHGO\�EH�LQDGHTXDWH��0XOWL�VWDWH�DQG�PXOWL�DJHQF\�FRRSHUDWLRQ�LQ�PRQLWRULQJ��HQIRUFHPHQWDQG�UHVHDUFK�PD\�WLS�WKH�RGGV�WRZDUG�VXFFHVV�&:'�PRQLWRULQJ�ZLWK�WDUJHWHG�VXUYHLOODQFH�KDV�EHHQ�LQ�SODFH�VLQFH��������5DQGRP�WHVWLQJ�RQKXQWHU�KDUYHVWHG�DQLPDOV�EHJDQ�LQ��������,W�KDG�EHHQ�IRFXVHG�LQ�ZHVWHUQ�.DQVDV�XQWLO�86'$GHWHFWHG�D�SRVLWLYH�HON�LQ�D�SULYDWHO\�RZQHG�KHUG�LQ�VRXWK�FHQWUDO�.DQVDV�LQ�1RYHPEHU��������:HKDYH�FRQGXFWHG�WHVWV�IRU�&:'�RQ�������GHHU�DQG�HON�VLQFH������ZLWK�QR�SRVLWLYH�DQLPDOV�GHWHFWHGLQ�WKH�ZLOG���)XWXUH�PRQLWRULQJ�HIIRUWV�ZLOO�LQFOXGH�VWDWHZLGH�UDQGRP�VXUYHLOODQFH��ZH�SODQ�WRVDPSOH�������DQLPDOV�GXULQJ�WKH������VHDVRQ��SOXV�VWDWHZLGH�WDUJHWHG�VXUYHLOODQFH���3UHHPSWLYHSRSXODWLRQ�PDQDJHPHQW�KDV�DOVR�EHHQ�LQLWLDWHG���:H�KDYH�PDQDJHG�GHHU�SRSXODWLRQV�LQ�WKHQRUWKZHVW�SRUWLRQ�RI�WKH�VWDWH�ZLWK�DQ�REMHFWLYH�WR�ORZHU�SRSXODWLRQ�GHQVLWLHV���2QH�JRDO�RI�WKDWSURJUDP�LV�WR�UHGXFH�WKH�SRWHQWLDO�IRU�&:'�HVWDEOLVKPHQW���:H�DOVR�EHOLHYH�WKDW�D�ORZHU�GHHUGHQVLW\�FRXOG�EH�EHQHILFLDO�LQ�GLVHDVH�FRQWURO�LI�&:'�ZHUH�WR�HVWDEOLVK���7KLV�DSSURDFK�LV�QRWSRSXODU�ZLWK�GHHU�KXQWHUV�DQG�KDV�EHHQ�TXHVWLRQHG�E\�DJHQF\�SHUVRQQHO���.':3�SODQV�WRLPSOHPHQW�DQ�HDUO\�DJJUHVVLYH�LQWHUYHQWLRQ�LI�&:'�LV�GHWHFWHG���+XQWHUV�DQG�ODQGRZQHUV�ZLOO�EHHQFRXUDJHG�WR�SDUWLFLSDWH�LQ�GLVHDVH�HUDGLFDWLRQ�HIIRUWV���&RQWURO�HIIRUWV�ZLOO�EH�IRFXVHG�DW�WKH�OHYHORI�GHHU�VRFLDO�JURXSV�DURXQG�VLWHV�ZKHUH�D�&:'�SRVLWLYH�DQLPDO�LV�GHWHFWHG���$FFRXQWLQJ�IRU�VDIHW\�DQG�HFRQRPLF�LVVXHV�ZLOO�EH�FUXFLDO�WR�PDLQWDLQ�FUHGLELOLW\�DQG�SXEOLFFRQILGHQFH���)HDU�LV�QRW�D�IDFWRU�WKDW�PDNHV�WKH�&:'�PDQDJHPHQW�PHVVDJH�XUJHQW�DQGPHPRUDEOH���3UDFWLFDO�DQG�SHUVRQDO�LQIRUPDWLRQ�PD\�JHW�WKH�&:'�PDQDJHPHQW�PHVVDJHLQFRUSRUDWHG�LQWR�DFWLRQ�SURJUDPV�
&KURQLF�:DVWLQJ�'LVHDVH��&:'��LQ�$OEHUWD���3ROLFLHV��3URJUDPV��6WUDWHJLHV0�-��3\EXV��)LVK�DQG�:LOGOLIH�'LYLVLRQ�����������6WUHHW��(GPRQWRQ��$OEHUWD��7�+��3�$OEHUWD�KDV�D�EDFNJURXQG�RI�OLPLWHG�H[SRVXUH�ULVN�WR�&:'��������LPSRUWHG�JDPH�IDUP�HON��QRLPSRUWHG�GHHU��DQG�UHODWLYHO\�ORZ�WUDQVPLVVLRQ�SRWHQWLDO�IRU�PDLQWDLQLQJ�WKH�GLVHDVH�LQ�ZLOGSRSXODWLRQV��GHHU�DQG�HON�GHQVLW\�JHQHUDOO\�OHVV�WKDQ���SHU�VT��PL�����+XQWHU�VXUYHLOODQFH�GDWD�VLQFH�����LQGLFDWH�&:'�GRHV�QRW�H[LVW�DV�D�JHQHUDO�LQIHFWLRQ�LQ�ZLOG�SRSXODWLRQV�DW�GHWHFWDEOH�OHYHOV�����FRQILGHQFH�RI�GHWHFWLQJ�GLVHDVH�DW������SUHYDOHQFH����$V�D�UHVXOW��$OEHUWD�KDV�DGRSWHG�D�SROLF\RI�SUHYHQWLRQ�HUDGLFDWLRQ�RI�&:'��*XLGLQJ�SULQFLSOHV�WR�WKH�SURJUDP�LQFOXGH�VFLHQFH�EDVHGGHFLVLRQV�IROORZLQJ�FRRSHUDWLRQ�DQG�FRQVXOWDWLRQ�DPRQJ�YDULRXV�SURYLQFLDO�DQG�IHGHUDO�DJHQFLHV�DVZHOO�DV�LQSXW�IURP�86�FROOHDJXHV���3ULPDU\�SURJUDP�WRROV�LQFOXGH�YROXQWDU\�KXQWHU�VXUYHLOODQFH�ODQGRZQHU�SHUPLWV��HPHUJHQF\�UHVSRQVH�FROOHFWLRQV��JDPH�IDUP�VXUYHLOODQFH��DQG�WKH�IHGHUDOUHSRUWDEOH�GLVHDVH�SURJUDP��LQ�DGGLWLRQ�WR�VWULFW�LPSRUW�UHVWULFWLRQV�DQG�D�SURKLELWLRQ�RQ�EDLWLQJXQJXODWHV���$UHDV�RI�GLUHFW�FRQFHUQ�DUH�WKH�VKDUHG�ERUGHU�ZLWK�6DVNDWFKHZDQ�DQG�WKH�LPPHGLDWHYLFLQLW\�RI�DQ\�&:'�SRVLWLYH�IDUP��RQH�IDUP�WR�GDWH����(QKDQFHG�VXUYHLOODQFH�LV�FRQGXFWHG�LQ�WKHVHDUHDV�IRU�DW�OHDVW�WKUHH�\HDUV���,) &:'�LV�IRXQG�LQ�ZLOG�XQJXODWHV�LQ�$OEHUWD��HUDGLFDWLRQ�HIIRUWVZLOO�EH�LPSOHPHQWHG�
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0DQDJLQJ�&KURQLF�:DVWLQJ�'LVHDVH�LQ�)UHH�5DQJLQJ�&HUYLGV���3ROLFLHV�DQG�6WUDWHJLHV�IRU0DQDJLQJ�&:'6WHYH�:LOOLDPV��'LUHFWRU��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�������&�6WUHHW��1:��:DVKLQJWRQ��'&������7KH�'HSDUWPHQW�RI�WKH�,QWHULRU�UHFRJQL]HV�WKDW�6WDWHV�KDYH�WKH�SULPDU\�UHVSRQVLELOLW\�WR�FDUU\�RXWZLOGOLIH�PDQDJHPHQW�WR�FRQWURO�&KURQLF�:DVWLQJ�'LVHDVH��&:'����2XU�SROLFLHV�DQG�VWUDWHJLHVVXSSRUW�WKLV�UHFRJQLWLRQ�DQG�ZH�ZLOO�FRQWLQXH�WR�ZRUN�FORVHO\�ZLWK�WKH�VWDWHV�LQ�PDQDJLQJ�DQGFRQWUROOLQJ�RXWEUHDNV�RI�&:'�RQ�ODQGV�PDQDJHG�E\�WKH�'HSDUWPHQW���)RU�H[DPSOH��WKH�)LVK�DQG:LOGOLIH�6HUYLFH�DQG�&RORUDGR�'LYLVLRQ�RI�:LOGOLIH��&'2:��UHFHQWO\�DJUHHG�WR�MRLQWO\�DGGUHVV�&:'LI��DQG�ZKHQ��DQ�RXWEUHDN�RFFXUV�RQ�1DWLRQDO�:LOGOLIH�5HIXJH�ODQGV���7KLV�DJUHHPHQW�ZLOO�LQFOXGHVXUYH\��WHVWLQJ��DQG�DFWLYH�PDQDJHPHQW��LQFOXGLQJ�QHFHVVDU\�HIIRUWV�WR�GHSRSXODWH�LQIHFWHG�KHUGV��7KH�1DWLRQDO�3DUN�6HUYLFH�LV�FRRSHUDWLQJ�DQG�FRRUGLQDWLQJ�ZLWK�WKH�VWDWHV�UHJDUGLQJ�SUHYHQWLRQ�VXUYHLOODQFH��UHVHDUFK��DQG�FRQWURO�DFWLRQV�IRU�&:'���([DPSOHV�LQFOXGH�DQ�DJUHHPHQW�EHWZHHQ5RFN\�0RXQWDLQ�1DWLRQDO�3DUN�DQG�&'2:�DQG�WKH�RQJRLQJ�FRRSHUDWLRQ�EHWZHHQ�WKH�*UDQG�7HWRQ1DWLRQDO�3DUN�DQG�:\RPLQJ�*DPH�DQG�)LVK�'HSDUWPHQW���7KH�%XUHDX�RI�/DQG�0DQDJHPHQW�%/0��FRQWLQXHV�WR�ZRUN�YHU\�FORVHO\�ZLWK�WKH�6WDWHV�DQG�WKHLU�SROLF\�UHTXLUHV�WKDW�6WDWH�%/02IILFH·V�GHYHORS�DQG�PDLQWDLQ�XS�WR�GDWH�028V�ZLWK�WKH�DSSURSULDWH�6WDWH�ZLOGOLIH�PDQDJHPHQWDJHQFLHV���7KH�%XUHDX�RI�,QGLDQ�DIIDLUV�GRHV�QRW�KDYH�UXOHV��UHJXODWLRQV��RU�SROLFLHV�IRU�FRQWUROOLQJRU�PDQDJLQJ�&:'�RQ�7ULEDO�ODQGV��VLQFH�WULEDO�ODQGV�DUH�VRYHUHLJQ���1HYHUWKHOHVV��PDQ\�7ULEHVDQG�LQWHUWULEDO�ILVK�DQG�ZLOGOLIH�RUJDQL]DWLRQV�ZLOO�QR�GRXEW�ZDQW�WR�MRLQ�ZLWK�)HGHUDO�DQG�6WDWHHIIRUWV�LQ�PRQLWRULQJ�DQG�FRQWUROOLQJ�&:'���$OWKRXJK�QRW�D�ODQG�PDQDJHPHQW�EXUHDX��WKH�8�6�*HRORJLFDO�6XUYH\�ZLOO�SOD\�DQ�LPSRUWDQW�UROH�LQ�DVVLVWLQJ�WKH�VWDWHV�E\�SURYLGLQJ�UHVHDUFK�LQIRUPDWLRQ��DQG�WHFKQLFDO�DVVLVWDQFH�WKDW�ZLOO�FRQWULEXWH�WR�WKH�HIIHFWLYH�PDQDJHPHQW�RI�WKLVGLVHDVH���)LQDOO\��WKH�'HSDUWPHQW�ZLOO�QHHG�WR�FRQVLGHU�KRZ�WR�XVH�1(3$�WR�LQIRUP�WKH�SXEOLFDERXW�DSSURDFKHV�GHDOLQJ�ZLWK�&:'���7KH�'HSDUWPHQW�ZLOO�LPPHGLDWHO\�EHJLQ�IOHVKLQJ�RXW�WKHQHHG�IRU�1(3$�FRPSOLDQFH�IRU�FDVHV�LQFOXGLQJ�WKH�XVH�RI�IHGHUDO�IXQGLQJ�E\�WKH�VWDWHV�DQG�IRUSURSRVHG�ODUJH�VFDOH�PDQDJHPHQW�DFWLRQV�
2SWLRQV�DQG�&RQVLGHUDWLRQV�IRU�WKH�'LVSRVDO�RI�&DUFDVVHV�IURP�&:'�LQIHFWHG�&HUYLG3RSXODWLRQV�LQ�:LVFRQVLQ'RULV�2ODQGHU�DQG�-RH�%UXVFD��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV&KURQLF�ZDVWLQJ�GLVHDVH��&:'��LV�DQ�LQYDULDEO\�IDWDO�QHXURORJLF�GLVHDVH�RI�GHHU�DQG�HON��7KHPDQDJHPHQW�RI�&:'��ZKHWKHU�LW�LV�SUHVHQW�LQ�FDSWLYH�RU�IUHH�UDQJLQJ�SRSXODWLRQV��UHTXLUHVVSHFLILF�SODQV�WR�GLVSRVH�RI�WKH�FDUFDVVHV�JHQHUDWHG�E\�GLVHDVH�FRQWURO�DFWLYLWLHV���,Q�:LVFRQVLQ��WKH'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�GLVHDVH�PDQDJHPHQW�SODQ�IRU�&:'�FDOOV�IRU�WKH�GHSRSXODWLRQ�RIDSSUR[LPDWHO\���������������ZKLWH�WDLOHG�GHHU�LQ������DORQH���&LWL]HQ�KXQWHUV�ZLOO�NLOO�WKHPDMRULW\�RI�WKHVH�DQLPDOV���%DVHG�RQ�SUHYLRXV�VXUYHLOODQFH�GDWD�DQ�HVWLPDWHG����RI�WKH�WDUJHWHGSRSXODWLRQ�ZLOO�EH�&:'�LQIHFWHG���,W�LV�DQWLFLSDWHG�WKDW�WKH�PDMRULW\�RI�WKH�KXQWHUV�LQ�WKH�&:'HUDGLFDWLRQ�]RQH�ZLOO�QRW�UHWDLQ�WKH�FDUFDVVHV�IRU�KRPH�FRQVXPSWLRQ���7KHUHIRUH��D�PHFKDQLVP�IRUWKH�GLVSRVDO�RI�WKHVH�FDUFDVVHV�LV�QHHGHG���7KH�FKDOOHQJHV�WKDW�PXVW�EH�DGGUHVVHG�LQ�GHVLJQLQJ�DGLVSRVDO�SURJUDP�LQFOXGH�WKH�XQLTXH�SK\VLFDO�DQG�ELRORJLFDO�SURSHUWLHV�RI�WKH�&:'�DJHQW�LQFRPSOHWH�NQRZOHGJH�RI�WKH�VSHFLILF�PHFKDQLVPV�RI�&:'�WUDQVPLVVLRQ��DQG�WKH�ODFN�RI�D�UDSLGGLDJQRVWLF�WHVW�RU�D�SUDFWLFDO�DQDO\WLFDO�PHWKRG�IRU�VDPSOLQJ�DLU��ZDWHU�RU�VRLO�IRU�WKH�LQIHFWLYHDJHQW���)XUWKHU�FRPSOLFDWLQJ�IDFWRUV�LQFOXGH�WKH�KLJK�OHYHO�RI�SXEOLF�LQWHUHVW�DQG�FRQFHUQ�DQG�WKHQHFHVVLW\�IRU�FRRUGLQDWLRQ�DQG�FRRSHUDWLRQ�EHWZHHQ�PXOWLSOH�ORFDO��VWDWH��DQG�IHGHUDO�DJHQFLHV�&:'�LV�D�PHPEHU�RI�WKH�WUDQVPLVVLEOH�VSRQJLIRUP�HQFHSKDORSDWKLHV��76(V��WKDW�LQFOXGHVFUDSLH�RI�VKHHS��ERYLQH�VSRQJLIRUP�HQFHSKDORSDWK\��%6(��RI�FDWWOH�DQG�&UHXW]IHOGW�-DNRE�'LVHDVHRI�KXPDQV���7KH�WUDQVPLVVLRQ�RI�%6(�WR�KXPDQV�DQG�WKH�XQFHUWDLQW\�UHJDUGLQJ�WKHWUDQVPLVVLELOLW\�RI�&:'�WR�KXPDQV�UHTXLUHV�WKH�FRQVLGHUDWLRQ�RI�&:'�DV�D�SRVVLEOH�]RRQRWLFDJHQW���,Q�DGGLWLRQ��WKH�FDXVDO�DJHQWV�RI�WKH�76(V�DUH�FROOHFWLYHO\�UHFRJQL]HG�WR�KDYH�WKH�SRWHQWLDOIRU�H[WHQGHG�VXUYLYDO�LQ�WKH�HQYLURQPHQW�DQG�WR�EH�UHVLVWDQW�WR�PDQ\��EXW�QRW�DOO��SURFHVVHV�WKDWDUH�WUDGLWLRQDOO\�XVHG�IRU�WKH�LQDFWLYDWLRQ�RI�FRQYHQWLRQDO�PLFURRUJDQLVPV��)LYH�RSWLRQV�IRU�WKHGLVSRVDO�RI�FDUFDVVHV�IURP�&:'�LQIHFWHG�SRSXODWLRQV�KDYH�EHHQ�FRQVLGHUHG�LQ�:LVFRQVLQ���7KHVH
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