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,0,$�3DSHU([SHULHQFH�ZLWK�,QWHJUDWHG�*DVLILFDWLRQ�&RPELQHG�&\FOH�3RZHU3URMHFWV��,*&&�
��([HFXWLYH�6XPPDU\ ���,QWURGXFWLRQ ���7HFKQRORJ\�RI�,*&& �����6KHOO�&RDO�*DVLILFDWLRQ�3URFHVV��6&*3� �����*DV�WXUELQH �����&RPEXVWLRQ�RI�6\QJDV�LQ�WKH�JDV�WXUELQH ����([SHULHQFH�ZLWK�,*&&�SODQWV��WHFKQLFDO�SUREOHPV�HQFRXQWHUHG�DQG�ORVVHVNQRZQ�WR�UHLQVXUHUV ������&RDO�JDVLILFDWLRQ�SODQWV ��������,*&&�DW�3XHUWROODQR��6SDLQ���(/&2*$6 ��������7DPSD�(OHFWULF�&RPSDQ\��3RON�3RZHU�6WDWLRQ��)ORULGD ��������:DEDVK�5LYHU�&RDO�*DVLILFDWLRQ�5HSRZHULQJ�3URMHFW ��������,*&&�DW�%XJJHQXP��1/ ������7DU�JDVLILFDWLRQ�SODQWV ��������,6$%��,WDO\ ��������6DUOX[�,*&&�3URMHFW��,WDO\ ��������$3,�(QHUJLD��,WDO\ ��������'DODZDUH�&LW\�5HSRZHULQJ�3URMHFW��0RWLYD ����5LVN�7UDQVIHU ����&RQFOXVLRQ�IRU�WKH�XQGHUZULWLQJ�RI�,*&&�SODQWV ����5HIHUHQFHV ��
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��([HFXWLYH�6XPPDU\
([SHUWV�VHH�VHYHUDO�GULYLQJ�IRUFHV�ZKLFK�ZLOO�EULQJ�IRUZDUG�WKH�JDVLILFDWLRQ WHFKQRORJ\�DQGHVSHFLDOO\�WKH�WHFKQRORJ\�RI�LQWHJUDWHG�JDVLILFDWLRQ�FRPELQHG�F\FOH�SRZHU�SURMHFWV��,*&&��
2Q�WKH�RQH�KDQG�WKH\�VHH�WKH�PRYH�WRZDUGV�XOWUD���FOHDQ�DQG�HIILFLHQW�XVH�RI�WKH�ZRUOG
VIRVVLO�IXHO�UHVRXUFHV��RQ�WKH�RWKHU�KDQG�WKH\�H[SHFW�DQ�HQRUPRXV�JURZWK�RI�GHPDQG�RI�JDVIRU�FOHDQ�HOHFWULFLW\�SURGXFWLRQ�
5HILQHULHV�ZLOO�KDYH�WR�FRSH�ZLWK�WKH�ODWHVW�DQG�YHU\�VWULFW�GHPDQGV�RI�IXHO�UHJXODWLRQV�LQ(XURSH�DQG�RWKHU�FRXQWULHV��DQG�HYHQWXDOO\�HYHQ�ZRUOGZLGH LQ�GXH�FRXUVH��ZKLFK�DUH�OLPLWLQJWKH�VXOSKXU�FRQWHQW�LQ�WKHLU�SURGXFWV��OLTXLG�IXHOV��WR����SSP �SDUWV�SHU�PLOOLRQ�RU�HYHQ����SSPLQ�FRPSDULVRQ�WR�����SSP WRGD\�
*DVLILFDWLRQ�SURYLGHV�WKH�DGYDQWDJH�WKDW��GLUW\�IXHO���H�J��UHVLGXHV�IURP�UHILQHULHV�OLNH�DVSKDOWRU�ELWXPHQ�ZKLFK�DUH�GLIILFXOW�WR�VHOO�DQG�RIWHQ�KDYH�WR�EH�GLVSRVHG�RII�DW�KLJK�FRVWV��FDQ�EHXVHG�WR�SURGXFH�FOHDQ�JDV��V\QJDV��IRU�JHQHUDWLQJ�HOHFWULFDO�HQHUJ\�LQ�DQ�LQWHJUDWHGFRPELQHG�F\FOH�SRZHU�SODQW��7KXV�WKH�H[WUHPHO\�ORZ�OLPLWV�IRU�VXOSKXU�R[LGH�HPLVVLRQV�RIUHILQHULHV�PD\�EH�PHW�DQG�D�FRQVLGHUDEOH�DPRXQW�RI�HOHFWULFLW\�FDQ�EH�SURGXFHG�
7KH�WHFKQRORJ\�RI�JDVLILFDWLRQ�KDV�EHHQ�LQ�FRPPHUFLDO�XVH�IRU�PRUH�WKDQ�ILIW\�\HDUV�DQGUHPDLQV�DQ�LPSRUWDQW�SURFHVV�LQ�FKHPLFDO�DQG�UHILQLQJ�LQGXVWU\��6WDUWLQJ�LQ�WKH�����
V�6KHOO�7H[DFR�DQG�/XUJL�VFDOHG�XS�WKH�VL]H�RI�JDVLILHUV�WR�SURGXFH�WKH�TXDQWLWLHV�RI�JDV�QHHGHG�IRUUHFHQWO\�GHYHORSHG�ODUJH�JDV�WXUELQHV��7KXV�JDVLILFDWLRQ�EHFDPH�RI�LQWHUHVW�DOVR�IRU�WKHSRZHU�LQGXVWU\��'XULQJ�WKH�����
V��ZRUOG�JDVLILFDWLRQ�FDSDFLW\�JUHZ�E\�DOPRVW�ILIW\�SHUFHQW�
,Q������D�:RUOG�*DVLILFDWLRQ�6XUYH\�ZDV�FRQGXFWHG�WR�JDWKHU�LQIRUPDWLRQ�RQ�����FRPPHUFLDOJDVLILFDWLRQ�SODQWV�LQ�RSHUDWLRQ��XQGHU�FRQVWUXFWLRQ��RU�LQ�SODQQLQJ�DQG�GHVLJQ�VWDJHV�LQWZHQW\�HLJKW�FRXQWULHV�LQ�1RUWK�DQG�6RXWK�$PHULFD��(XURSH��$VLD��$IULFD�DQG�$XVWUDOLD��>�@
,Q�FRQFOXVLRQ��,*&&�WHFKQRORJ\�LV�H[SHFWHG�WR�UHPDLQ�D�UHDOLVWLF�DOWHUQDWLYH�WR�WKH�WHFKQLFDOGHYHORSPHQW�RI�FRQYHQWLRQDO�SRZHU�VWDWLRQV�
7KH�FRPSOH[LW\�DQG�YHUVDWLOLW\�RI�WKLV�W\SH�RI SODQW�DQG�WKH�ORVV�H[SHULHQFH�GXULQJ�WKH�UHFHQW\HDUV�OHG�WR�WKH�QHHG�WR�LQYHVWLJDWH�PRUH�LQ�GHWDLO�WKH�WHFKQRORJ\�DQG�WR�UHIOHFW�DERXW�WKHULVNV�WR�LQVXUH�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�,*&&�SODQWV���,QWURGXFWLRQ
7KLV�SDSHU�GHVFULEHV�WKH�W\SLFDO�WHFKQRORJLHV�DSSOLHG�IRU�,*&&�SODQWV�DV�ZHOO�DV�VSHFLDOWHFKQLFDO�IHDWXUHV�RI�JDVLILHUV�IRU�WDU�DQG�FRDO��)XUWKHUPRUH�WKH�VSHFLDOO\�DGDSWHG�WHFKQRORJ\RI�JDV�WXUELQHV�QHFHVVDU\�WR�ZRUN�ZLWK�V\QJDV�ZLOO�EH�GHVFULEHG�EHORZ��7KH�H[SHULHQFH�RI5HLQVXUHUV�ZLWK�WKLV�W\SH�RI�SODQW�DQG�D�VXPPDU\�RI�ORVVHV�VKDOO�KHOS�WR�HYDOXDWH�WKHLQVXUDQFH�ULVNV�LQYROYHG�
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7KH�IROORZLQJ�WDEOH�OLVWV�VRPH�H[DPSOHV�RI�,*&&�SODQWV�
:DEDVK�5LYHU��86$������ ����0:H 'HVWHF�JDVLILHU�IRU�FRDO�DQGSHW�FRNHJDV�WXUELQH�*(������)$7DPSD��)ORULGD��86$������DW�3RON�3RZHU�6WDWLRQ ����0:H 7H[DFR�JDVLILHU�IRU�FRDOJDVLILFDWLRQJDV�WXUELQH�*(���)$%XJJHQXP��1HWKHUODQGV������ ����0:H 6KHOO�FRDO�JDVLILFDWLRQJDV�WXUELQH�6LHPHQV�9����6KHOO�3HUQLV��1HWKHUODQGV������ ��[����0:H 6KHOO�2LO�*DVLILFDWLRQ��JDV�WXUELQHV�*(�%3XHUWROODQR��6SDLQ������ ����0:H 3UHQIOR�JDVLILHU�JDV�WXUELQH�6LHPHQV�9����$3,�(QHUJLD��,WDO\������ ����0:H 7H[DFR�JDVLILHUVJDV�WXUELQH�$%%���(�,6$%��,WDO\������ ����0:H 7H[DFR�JDVLILHUV��DVSKDOWJDVLILFDWLRQJDV�WXUELQH�6LHPHQV�9����0RWLYD�'DODZDUH��86$������ ����0:H 7H[DFR�JDVLILHUV��JDV�WXUELQHV�*(��)$6DUOX[��,WDO\������ ����0:H 7H[DFR�JDVLILHUV��WDUJDVLILFDWLRQJDV�WXUELQH�*(��(&
7KHUH�DUH�DOVR�VHYHUDO�QHZ�SURMHFWV�RI�,*&&�SODQWV�ZKLFK�EHFDPH�NQRZQ��D�OLVW�RI�VXFKSURMHFWV�LV�WDNHQ�IURP�WKH�SXEOLFDWLRQ��*DV�7XUELQH�:RUOG���6HSWHPEHU�2FWREHU������
&LWJR��86$ ����0:�SHW�FRNH�SURMHFW�DW/DNH�&KDUOHV�UHILQHU\ SDUWQHUVKLS�EHWZHHQ�7DPSD(OHFWULF�&RPSDQ\�3RZHU6HUYLFHV�DQG�&KHYURQ7H[DFR�3RZHU�	�*DVLILFDWLRQ*OREDO�(QHUJ\��86$.HQWXFN\�3LRQHHU�SURMHFW ����0:�SODQW�LQ�.HQWXFN\ FRDO�DQG�UHIXVH�GHULYHG�IXHOSHOOHWV*OREDO�(QHUJ\��86$/LEHUW\�&RPPRQV�%URZQILHOGVLWH

����0:�SODQW�LQ�/LPD��2KLR FRDO�DQG�UHIXVH�GHULYHG�IXHOSHOOHWV
6DQQD]]DUR��,WDO\ �����0:�,*&&�IRU�$*,3UHILQHU\� 6KHOO�JDVLILFDWLRQ�IRU�RLO
3LHPVD��%LOEDR��6SDLQ ����0:�,*&&�DGMDFHQW�WR3HWURQRU�UHILQHU\ JDVLILFDWLRQ�RI�UHILQHU\�KHDY\VWRFNV
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��7HFKQRORJ\�RI�,*&&
*DVLILFDWLRQ�LV�D�YHU\�YHUVDWLOH�SURFHVV�WR�FRQYHUW�D�YDULHW\�RI�FDUERQ�FRQWDLQLQJ�IHHG�VWRFNVOLNH�FRDO��SHWUROHXP�FRNH��OLJQLWH��RLO�GLVWLOODWHV�DQG�UHVLGXHV�LQWR�V\QWKHVLV�JDV�
$V�ODUJH�,*&&�SODQWV�EDVHG�RQ�FRDO�JDVLILFDWLRQ�DOUHDG\�KDYH�JDLQHG�RSHUDWLRQDO�H[SHULHQFHVLQFH�WKH�ODVW�\HDUV�DQG�DV�WKH�WHFKQRORJ\�RI�WDU�JDVLILFDWLRQ�DQG�FRDO�JDVLILFDWLRQ�LV�TXLWHVLPLODU�ZH�ZLOO�GHVFULEH�LQ�WKH�IROORZLQJ�WKH�FRDO�JDVLILFDWLRQ�SURFHVV�PRUH�LQ�GHWDLO�
)LJXUH���VKRZV�WKH�VHW�XS�IRU�DQ�HQWLUH�,*&&�SODQW�EDVHG�RQ�FRDO�JDVLILFDWLRQ��&RDO�LV�IHGLQWR�WKH�JDVLILHU�DQG�EXUQW�HLWKHU�ZLWK�DLU�RU�ZLWK�SXUH�R[\JHQ�FRPLQJ�IURP�WKH�DLU�VHSDUDWLRQXQLW��$VKHV�DUH�ZLWKGUDZQ�IURP�WKH�JDVLILHU�DQG�WKH�UDZ�JDV�LV�FOHDQHG�LQ�WKH�JDV�FOHDQLQJV\VWHP�ZKHUH�HOHPHQWDO�VXOSKXU�DQG�GXVW�LV�UHPRYHG�IURP�WKH�JDV��7KH�FOHDQ�JDV�REWDLQHGLV�XVHG�DV�IXHO�LQ�WKH�JDV�WXUELQH�ZKLFK�JHQHUDWHV�HOHFWULFDO�HQHUJ\��7KH�KRW�JDVHV�OHDYLQJWKH�JDV�WXUELQH�DUH�JHQHUDWLQJ�VWHDP�LQ�WKH�ZDVWH�KHDW�UHFRYHU\�ERLOHU�ZKLFK�LQ�WXUQ�LV�GULYLQJD�FRQYHQWLRQDO�VWHDP�WXUELQH�WR�JHQHUDWH�DGGLWLRQDO�HOHFWULFDO�HQHUJ\�

*

JDVLILHU :+5%5*& JDVFOHDQLQJ
DLU�VHS�DUDWLRQ

FRDO
DVK

HOHPHQWDOVXOSKXUGXVW

FOHDQJDVVWHDP��1�

2�

DLU +3�VWHDP1�

3UHVVXUL]HG�FRDO�JDVLILFDWLRQ

GLIIXVLRQEXUQHU*DV�WXUELQH�SRZHUSODQW
DLU

JDVWXUELQH *FRPSUHVVRU

:+5% VWHDPWXUELQH
VWHDPIOXHJDV

6WHDP�WXUELQH�SRZHU�SODQW
6LPSOLILHG�IORZ�VKHHW�RI�,*&&�3RZHU�3ODQW
7KH�JDV�WXUELQH��WKH�VWHDP�WXUELQH�DQG�WKH�ZDVWH�KHDW�UHFRYHU\�VWHDP�ERLOHU�IRUP�DFRPELQHG�F\FOH�SRZHU�VWDWLRQ�DQG�WKH�JDVLILHU��WKH�DLU�VHSDUDWLRQ�XQLW�DQG�WKH�JDV�FOHDQLQJV\VWHP�WRJHWKHU�IRUP�WKH�JDV�JHQHUDWLRQ�SODQW�
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7KH�IORZ�VKHHW�RI�WKH�3UHQIOR�,*&&��SRZHU�SODQW��DV�XVHG�IRU�H[DPSOH�LQ�3XHUWROODQR��VKRZVDOUHDG\�KRZ�FRPSOLFDWHG�WKH�VHW�XS�RI�WKH�,*&&�SODQW�FDQ�JHW�DQG�JLYHV�D�KLQW�DERXW�WKHLQWHUDFWLRQV�ZLWKLQ�WKH�RYHUDOO�SODQW�

7KH�ILUVW�SODQW�VKRZQ��ILJXUH����LV�FRPSDUDWLYHO\�VWUDLJKW�IRUZDUG�EXW�WKH�VHW�XS�FDQ�EH�PXFKPRUH�VRSKLVWLFDWHG��VHH�ILJXUH����ZKHUH�WKH�FRPSUHVVHG�DLU�RI�WKH�JDV�WXUELQH�LV�QRW�RQO\XVHG�IRU�FRPEXVWLRQ�RI�WKH�JDVHV�LQ�WKH�FRPEXVWLRQ�FKDPEHU�RI�WKH�JDV�WXUELQH�EXW�DOVR�LQWKH�DLU�VHSDUDWLRQ�XQLW�ZKLFK�IHHGV�WKH�JDVLILHU ZLWK�R[\JHQ�����6KHOO�&RDO�*DVLILFDWLRQ�3URFHVV��6&*3�
2QH�RI�WKH�PDLQ�JDVLILFDWLRQ�SURFHVVHV�XVHG�IRU�JDVLILFDWLRQ�LV�WKH�6KHOO�&RDO�*DVLILFDWLRQ3URFHVV�
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$�W\SLFDO�OLQH�XS�RI�DQ�6&*3�*DVLILFDWLRQ�SODQW
&RDO�LV�WKH�PRVW�DEXQGDQW�DQG�ZLGHO\�GLVWULEXWHG�IRVVLO�IXHO�LQ�WKH�ZRUOG������\HDUVDYDLODELOLW\�SURYHQ�UHVHUYH��EXW�FRDO
V�IXWXUH�FRPPHUFLDO�GHYHORSPHQW�GHSHQGV�FULWLFDOO\�RQ�LWVHQYLURQPHQWDO�DFFHSWDELOLW\�DQG�LQ�SDUWLFXODU�RQ�WKH�VXFFHVV�RI�WKH�SRZHU�JHQHUDWLRQLQGXVWULHV�LQ�UHGXFLQJ�WKH�VXOSKXURXV�DQG�RWKHU�SROOXWLRQ�HPLVVLRQ�7KH�6&*3�SURFHVV�FRQYHUWV�FRDO�LQWR�FOHDQ�V\QJDV�DQG�SURGXFHV�KLJK�SUHVVXUH�VWHDP�DWWKH�VDPH�WLPH�ERWK�DUH�LGHDOO\�VXLWHG�IRU�XVH�LQ�DQ�,*&&�SODQW�
7KH�6&*3�SURFHVV�RIIHUV�IROORZLQJ�DGYDQWDJHV�

� ����WKHUPDO�HIILFLHQF\�ZLWK�WKH�SRWHQWLDO�WR�DSSURDFK�����DV�JDV�WHFKQRORJ\�LVIXUWKHU�GHYHORSHG�� 8VDJH�RI�ZLGH�YDULHW\�RI�FRDO�W\SHV�LQFOXGLQJ�KLJK�VXOSKXU�FRDO�OLJQLWHV�DQG�HYHQSHWUROHXP�FRNH��,Q�DGGLWLRQ�WKH�FRDO�W\SHV�FDQ�EH�VZLWFKHG�HDVLO\�� 2SWLPXP�XQLW�VL]H�IURP�0:������WR�0:�����PRGXODU� (QYLURQPHQWDO�LPSDFW�LV�ORZ�EHFDXVH�����VXOSKXU�LQ�FRDO�ZLOO�EH�UHFRYHUHG�����OHVV�ZDWHU�LV�UHTXLUHG��QR�OLPHVWRQH�LV�UHTXLUHG��DOO�RI�ZKLFK�KHOSV�WR�UHGXFH�WKHFDUERQ�GLR[LGH�HPLVVLRQ�RI��������
3URFHVV�'HWDLOV�
7KH�6&*3�3URFHVV�XVHV�DQ�R[\JHQ�EORZQ�HQWUDLQHG�IORZ��VODJJLQJ�JDVLILHU�LQFRUSRUDWLQJ�DGU\�FRDO�IHHG��7KH�JDVLILHU�SODQW�LQFOXGHV�D�VODJ�UHPRYDO�V\VWHP�DQG�JDV�FRROHU��WRJHWKHUZLWK�DQ�DVVRFLDWHG�JDV�FOHDQLQJ�DQG�VXOSKXU�UHPRYDO�SODQW��DV�ZHOO�DV�ZDWHU�SXULILFDWLRQHTXLSPHQW�
7KH�UDZ�FRDO�LV�SXOYHULVHG�DQG�GULHG�EHIRUH�EHLQJ�WUDQVSRUWHG�SQHXPDWLFDOO\�LQ�QLWURJHQ�WR�DVWRUDJH�YHVVHO��2[\JHQ�QHHGHG�IRU�JDVLILFDWLRQ�DQG�DQ\�VWHDP�WKDW�PD\�EH�QHHGHG�DUH�DOVRURXWHG�WR�WKH�JDVLILHU��1LWURJHQ�DQG�R[\JHQ�DUH�ERWK�SURGXFHG�LQ�D�FRQYHQWLRQDO�DLUVHSDUDWLRQ�SODQW�
7KH�FRQWUROOHG�FRPELQDWLRQ�RI�FRDO��R[\JHQ�DQG�YDULDEOH�VWHDP�NHHSV�WKH�JDVLILHU�RSHUDWLQJLQ�WKH��&������WR��&������UDQJH��7KH�FRDO�UHDFWV�ZLWK�R[\JHQ�DQG�VWHDP�WR�SURGXFH� V\QJDV�D�PL[WXUH�RI�FDUERQ�PRQR[LGH�DQG�K\GURJHQ��7KH�DVK�LQ�WKH�FRDO�PHOWV�DQG�UXQV�GRZQ�WKH
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UHIUDFWRU\�OLQHG�ZDOOV�LQWR�D�ZDWHU�WDQN�ZKHUH�LW�LV�TXHQFKHG�DQG�IRUPV�VPDOO�JODVV�OLNHEHDGV��7KH�PL[WXUH�RI�EHDGV�DQG�ZDWHU�LV�GHSUHVVXULVHG�DQG�H[LWV��7KH�KRW�JDV�SURGXFHG�LQWKH�JDVLILHU�LV�SDUWLDOO\�FRROHG�E\�TXHQFKLQJ�ZLWK�UHF\FOHG�FOHDQ�FRRO�JDV��7KH�SDUWO\�FRROHGJDV�WKHQ�HQWHUV�D�KHDW�UHFRYHU\�VWHDP�JHQHUDWRU�WR�SURGXFH�VXSHUKHDWHG�VWHDP�VLPXOWDQHRXVO\�FRROLQJ�WKH�JDV�VWLOO�IXUWKHU��6PDOO�TXDQWLWLHV�RI�VODJ�ZKLFK�FRQWDLQV�WKH�FDUERQ����RI�RULJLQDO��WKDW�KDV�QRW�EHHQ�FRQYHUWHG�WR�JDV�LV�VHSDUDWHG�IURP�WKH�JDV�VWUHDP��YLD�DF\FORQH�ZLWK�IDEULF�ILOWHUV�
7KH�JDV�OHDYLQJ�WKH�JDVLILHU�FRQWDLQV��������RI�WKH�HQHUJ\�RI�WKH�RULJLQDO�FRDO��WKHVXSHUKHDWHG�VWHDP���������7KH�JDV�VWUHDP�OHDYLQJ�WKH�JDVLILHU�LV�VXEVWDQWLDOO\�IUHH�RISDUWLFXODWH�PDWWHU��$PPRQLD��K\GURJHQ�F\DQLGH�DQG�FKORULGHV�DUH�UHPRYHG�E\�VFUXEELQJ�ZLWKZDWHU�LQ�D�VFUXEEHU��$ERXW�����RI�WKH�VXOSKXU�LV�UHPRYHG�IURP�WKH�VFUXEEHU�JDV�DQGFRQYHUWHG�LQWR�HOHPHQWDU\�VXOSKXU�LQ�D�&ODXVV�3ODQW��&RPSOHWH�����UHPRYDO�RI�WKH�VXOSKXUFDQ�EH�DFKLHYHG�LQ�DQ�2IIJDV�7UHDWPHQW�3ODQW�
%HFDXVH�RI�WKLV�ORZ�VXOSKXU�FRQWHQW�LQ�WKH�JDV�EXUQHG�LQ�WKH�JDV�WXUELQH�LW�LV�SRVVLEOH�WRUHFRYHU�WKH�KHDW�IURP�WKH�H[KDXVW�JDV�GRZQ�WR�DQ�H[LW�WHPSHUDWXUH�RI����&�ZLWKRXWHQFRXQWHULQJ�DFLG�GHZ�SUREOHPV�
3DUWLFXODWH�PDWWHU��LQVROXEOH�FRPSRXQGV��XQGHVLUHG�PDWHULDO�LQ�VROXWLRQ�DUH�UHPRYHG�LQ�WKHZDWHU�SXULILFDWLRQ�XQLW��$OO�JDV�DQG�ZDWHU�SXULILFDWLRQ�WHFKQLTXHV�XVHG�DUH�ZHOO�HVWDEOLVKHG�
7KLV�SURFHVV�FDQ�DOVR�EH�XVHG�IRU�WDU�JDVLILFDWLRQ�ZLWK�YHU\�PLQRU�FKDQJHV�LQ�UHJDUG�WR�WKHGLIIHUHQW�IHHGVWRFN��$�WHFKQLFDOO\�YHU\�VLPLODU�SURFHVV�LV�WKH�7H[DFR�JDVLILFDWLRQ�SURFHVV�XVHGPDLQO\�IRU�WDU�JDVLILFDWLRQ�
)XUWKHU�H[DPSOHV�DUH�WKH�7H[DFR�,*&&��3RZHU�3ODQW��ILJXUH����DQG�WKH�%*&�/XUJL�,*&&3RZHU�3ODQW��ILJXUH����ZKLFK�VKRZ�YDULDWLRQV�RI�LQWHJUDWHG�JDVLILFDWLRQ�FRPELQHG�F\FOHSURFHVVHV�

)ORZ�VKHHW�RI�,*&&��7H[DFR��3RZHU�3ODQW
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)ORZ�VKHHW�RI�,*&&��%*&�/XUJL��3RZHU�3ODQW
5HVLGXDO�WDU�IURP�WKH�UHILQHU\�DV�XVHG�LQ�WKH�7H[DFR�SURFHVV�LV�RI�YDU\LQJ�FRPSRVLWLRQ�DQGUHTXLUHV�D�QXPEHU�RI�FOHDQLQJ�SURFHVVHV�EHIRUH�LW�LV�XVHDEOH��,W�XOWLPDWHO\�GLFWDWHV�WKHFRQILJXUDWLRQ�RI�WKH�JDVLILHU�QDPHO\�UHIUDFWRU\�DQG�EXUQHU�QR]]OHV�
2Q�LWV�MRXUQH\�IURP�WKH�GHOLYHU\�SRLQW�DW�WKH�HQG�RI�WKH�UHILQHU\�WR�WKH�JDVLILHU�WKH�SURGXFWQHHGV�WR�EH�KHDWHG�DQG�NHSW�LQ�IOXLG�FRQGLWLRQ�DW�WHPSHUDWXUHV�DERYH������&��6KXW�GRZQ�DQGUH�VWDUW�XS�RSHUDWLRQV�DUH�GLIILFXOW�VLQFH�LQWHUPHGLDWH��SURGXFWV�KDYH�WR�EH�XVHG�WR�³ZDUP¦�XSWKH�JDVLILHU�WR�SURGXFH�D�V\QJDV�WKDW�FDQ�EH�XVHG�LQ�WKH�JDV�WXUELQHV�����*DV�WXUELQH
7KH�JDV�WXUELQHV�ZKLFK�DUH�DSSOLHG�LQ�WKH�KLJKO\�LQWHJUDWHG�SURFHVV�RI�WKH�,*&&�KDYH�WR�IXOILOGLIIHUHQW�UHTXLUHPHQWV�FRPSDUHG�WR�WKH�VWDQGDUG�JDV�WXUELQHV�DSSOLHG�LQ�D�ODUJH�QXPEHU�RILQGXVWULDO�SRZHU�VWDWLRQV�
7KH�W\SH�RI�JDV�WXUELQH�XVHG�LQ�,*&&�SODQWV�LV�XVXDOO\�GHULYHG�IURP�D�VWDQGDUG�SURGXFWGHYHORSHG�IRU�SRZHU�SODQWV�LQ�VLQJOH�F\FOH�RU�FRPELQHG�F\FOH�RSHUDWLRQ��$V�RQO\�D�VPDOOQXPEHU�RI�JDV�WXUELQHV�KDV�VR�IDU�EHHQ�QHHGHG�IRU�,*&&�DSSOLFDWLRQV�WKH�RULJLQDO�HTXLSPHQWPDQXIDFWXUHUV�MXVW�PRGLILHG�WKH�UHOHYDQW�FRPSRQHQWV�WR�PDWFK�WKH�VSHFLDO�FULWHULD�IRU�,*&&DSSOLFDWLRQ�
2QH�RI�WKH�PDMRU�GLIIHUHQFHV�LV�WKH�FDORULF�YDOXH�RI�WKH�IXHO��7KH�JDVLILFDWLRQ�JDV�KDV�D�ORZHUKHDWLQJ�YDOXH��7KH�UDQJH�LV�IURP������DLU�EORZQ�JDVLILFDWLRQ��XS�WR�RQH�WKLUG��R[\JHQ�EORZQJDVLILFDWLRQ��RI�WKH�KHDWLQJ�YDOXH�RI�QDWXUDO�JDV��+X� �0-�P����7KLV�PXVW�EH�GHDOW�ZLWK�E\

D� D�UHGXFHG�FRPSUHVVRU�PDVV�IORZ�RUE� D�ODUJHU�WKURDW�DUHD�RI�WKH�ILUVW�VWDJH�WXUELQH�QR]]OHV�
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2SWLRQ�D��UHTXLUHV�D�FRPSUHVVRU�ZLWK�SDUWO\�FORVHG�JXLGH�YDQHV�RI�WKH�ILUVW���WR���URZV�RU�DGLIIHUHQW��VPDOOHU��FRPSUHVVRU�2SWLRQ�E��UHVXOWV�GXH�WR�WKH�KLJKHU�WXUELQH�PDVV�IORZ��PRUH�ORZ�FDORULF�IXHO�LV�UHTXLUHG�WRSURGXFH�WKH�VDPH�KHDW��LQ�D�KLJKHU�SRZHU�RXWSXW��7KLV�FRXOG�DIIHFW�WKH�ZKROH�WXUELQH�EODGLQJDQG�PDQ\�RWKHU�LWHPV�
7KH�PRGLILFDWLRQV�RI�WKH�FRPEXVWLRQ�V\VWHP�DUH�KDQGOHG�LQ�D�VHSDUDWH�FKDSWHU�EHORZ�+RZHYHU�LW�VKRXOG�EH�QRWHG�KHUH�WKDW�FRPEXVWLRQ�SXOVDWLRQV�FDQ�DQG�GLG�FDXVH�GDPDJH�WRFRPEXVWRUV��WXUELQH�DQG�FRPSUHVVRU�
7KH�FRPSUHVVRU�LV��GXH�WR�ODFN�RI�H[SHULHQFH��PRUH�H[SRVHG�WR�VWDOO�DQG�VWDOO�UHODWHGGDPDJH�$OVR�WKH�WXUELQH�EODGLQJ�PD\�KDYH�WR�FRSH�ZLWK�KLJKHU�PHFKDQLFDO�ORDGV��'HSHQGLQJ�RQ�WKHFOHDQQHVV�RI�WKH�IXHO��DOVR�WKH�H[SRVXUH�WR�FRUURVLRQ�DQG�R[LGDWLRQ�FRXOG�EH�KLJKHU��/RVVHVUHODWHG�WR�KLJKHU�ORDG�RU�GLIIHUHQW�FKHPLVWU\�KDYH�KRZHYHU�QRW�EHFRPH�HYLGHQW�\HW�
7R�VXP�XS��WKH�DSSOLHG�JDV�WXUELQHV�JHQHUDOO\�KDYH�PDMRU�PRGLILFDWLRQV�FRPSDUHG�WRVWDQGDUG�PDFKLQHV��'XH�WR�WKH�FRPSDUDEO\�VPDOO�QXPEHU�RI�DSSOLFDWLRQV�WKH�H[SHULHQFHPDGH�LV�OLPLWHG�DQG�WKHUHIRUH�WKH�ORVV�H[SRVXUH�LV�QRW�\HW�NQRZQ�ZHOO�
����&RPEXVWLRQ�RI�6\QJDV�LQ�WKH�JDV�WXUELQH
'HSHQGLQJ�RQ�WKH�JDVLILFDWLRQ�SURFHVV��WKH�W\SH�RI�IHHGVWRFN�DQG�WKH�JDV�WUHDWPHQW��WKHV\QJDV�FRPSRVLWLRQ�YDULHV�ZLWKLQ�D�YHU\�ZLGH�UDQJH��+\GURJHQ�YDULHV�IURP���WR�������&2IURP����WR������ZKLOH�LQHUW�JDVHV�VXFK�DV�1� DQG�&2� YDU\�IURP���WR������>�@��7KHUHIRUH�WKHFRPEXVWLRQ�SURFHVV�RI�WKH�JDV�WXUELQH�DV�ZHOO�DV�WKH�IXHO�IORZ�ZLWKLQ�WKH�JDV�WXUELQH�KDYH�WREH�DQDO\VHG�LQGLYLGXDOO\�IRU�HDFK�SURMHFW�
7KH�YHU\�KLJK�+� FRQFHQWUDWLRQ�RI�D�W\SLFDO�V\QJDV�UHGXFHV�WKH�DXWR�LJQLWLRQ�WHPSHUDWXUH�DQGLQFUHDVHV�IODPH�VSHHG�GUDPDWLFDOO\�FRPSDUHG�WR�QDWXUDO�JDV��$V�D�UHVXOW�UHDFWLRQ�NLQHWLFV�WKHUPR�DFRXVWLFV�DQG�KHDW�WUDQVIHU�ZLOO�EH�WRWDOO\�GLIIHUHQW�IRU�,*&&�JDV�WXUELQH�DV�LW�LV�IRUQDWXUDO�JDV�ILUHG�JDV�WXUELQHV��,Q�SULQFLSOH�WKH�+� OHDGV�WR�LQFUHDVHG�SURGXFWLRQ�RI�WKHUPDO12[��KLJKHU�PDWHULDO�WHPSHUDWXUHV�DQG�PRGLILHG�IODPH�VWDELOLW\��%XUQHUV�DQG�FRPEXVWLRQFKDPEHUV�KDYH�WR�EH�PRGLILHG�DFFRUGLQJO\�WR�VHFXUH�VDIH�FRPEXVWLRQ�ZLWKLQ�WKH�JXDUDQWHHGSHUIRUPDQFH�GDWD��7KH�12[ SURGXFWLRQ�FDQ�LQ�PRVW�FDVHV�EH�UHGXFHG�HDVLO\�E\�GLOXWLQJ�WKHSULPDU\�JDV�IURP�WKH�UHDFWRU�ZLWK�LQHUW�JDVHV�VXFK�DV�1� IURP�WKH�DLU�VHSDUDWLRQ�DQG�RUVWHDP�IURP�WKH�+56*��0DWHULDO�WHPSHUDWXUHV�FDQ�EH�PDLQWDLQHG�ZLWKLQ�WKH�QRUPDO�UDQJH�E\UHGXFWLRQ�RI�WKH�ILULQJ�WHPSHUDWXUH�ZKLOH�IODPH�VWDELOLW\�LV�KDQGOHG�E\�PRGLILFDWLRQV�RI�WKHEXUQHU�DQG�RSHUDWLRQDO�FRQFHSW��RSWLPLVDWLRQV�RI�IXHO�DLU�PL[LQJ�RU�DGGLWLRQDO�SDVVLYH�RUDFWLYH�GDPSLQJ�GHYLFHV�
6LQFH�V\QJDV�ZLWK�������������.-�NJ��KDV�D�YHU\�ORZ�KHDWLQJ�YDOXH�FRPSDUHG�WR�QDWXUDO�JDV�������N-�NJ���WKH�IXHO�JDV�IORZ�LV�DSSUR[LPDWHO\�HLJKW�WLPHV�KLJKHU�IRU�V\QJDV�DV�LW�LV�IRUQDWXUDO�JDV�XVLQJ�WKH�LGHQWLFDO�JDV�WXUELQH�PRGHO��7KLV�PDNHV�IORZ�SDWK�PRGLILFDWLRQV�RI��WKHVXSSO\�OLQHV�DQG�WKH�JDV�LQMHFWLRQ�DQG�PL[LQJ�DUHDV�XQDYRLGDEOH��%HFDXVH�RI�WKH�SURSHQVLW\IRU�K\GURJHQ�WR�PLJUDWH�WKURXJK�WKH�VPDOOHVW�SRVVLEOH�RSHQLQJV�VSHFLDO�VHDOV�KDYH�WR�EHILWWHG�RU�VHDOV�KDYH�WR�EH�DYRLGHG�E\�WKH�LQWURGXFWLRQ�RI�ZHOGHG�LQVWHDG�RI�IODQJH�FRQQHFWLRQV�%HFDXVH�RI�WKH�+��FRQWHQW�RI�WKH�V\QJDV��HOHFWULFDO�GHYLFHV�XVHG�LQ�WKH�IXHO�JDV�DQG�WXUELQHFRPSDUWPHQWV�KDYH�WR�EH�FODVVLILHG�KLJKHU��YHQWLODWLRQ�KDV�WR�EH�LQFUHDVHG�DQG�VSHFLDO�SXUJHF\FOHV�KDYH�WR�EH�LQFRUSRUDWHG�LQWR�WKH�VWDUWLQJ�DQG�VKXW�GRZQ�VHTXHQFH�RI�WKH�JDV�WXUELQH>�@�
7R�LQFUHDVH�WKH�DYDLODELOLW\�RI�WKH�SRZHU�SODQW�DQG��GXH�WR�WKH�UHODWLYHO\�ORQJ�WLPH�UHTXLUHG�WRVWDUW�XS�DQG�VWDELOLVH�WKH�JDVLILFDWLRQ�SURFHVV��LQ�PRVW�FDVHV��D�VHFRQGDU\�IXHO�LV�XVHG�IRUVWDUW�XS�DQG�VWRS�RI�WKH�JDV�WXUELQH�DQG�DV�D�EDFN�XS��GLHVHO�RLO��
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7KH�WHFKQLFDO�VROXWLRQV�IRU�V\QJDV�FRPEXVWRUV�RI�JDV�WXUELQHV�DUH�GHULYHG�IURP�H[LVWLQJVWDQGDUG�EXUQHUV��*(�XVHV�D�PXOWL�QR]]OH�FRPEXVWRU�ZLWK�LQWHJUDWHG�DLU�H[WUDFWLRQ��DYDULDWLRQ�RI�WKHLU�VWDQGDUG�GLIIXVLRQ�W\SH�FRPEXVWRU��ZKLOH�6LHPHQV�DQG�$OVWRP�PRGLILHG�WKHLUOHDQ�SUHPL[�V\VWHPV��WKH�+\EULG��DQG�WKH�(9�EXUQHUV�WR�EXUQ�V\QJDVHV��%RWK�SULQFLSOHV�KDYHWKHLU�SURV�DQG�FRQV��L�H��VWDELOLW\�DQG�IXHO�IOH[LELOLW\�VSHDN�IRU�WKH�GLIIXVLRQ�W\SH�RI�EXUQHUVZKLOH�WKH�EHWWHU�12[ �FRQWURO�JLYH�DGYDQWDJH�WR�WKH�OHDQ�SUHPL[�SULQFLSOH�7KH�WHVWLQJ�DQG�RSHUDWLRQDO�ULVN�RI�,*&&�JDV�WXUELQH�FRPEXVWLRQ�FDQ�HDVLO\�EH�GHULYHG�IURPWKH�VSHFLDO�SK\VLFDO��FKHPLFDO�DQG�IODPH�UHDFWLRQ�SURSHUWLHV�RI�WKH�V\QJDV�DV�GHVFULEHGDERYH��7\SLFDO�SUREOHPV�DUH�WKH�RYHUKHDWLQJ�RI�EXUQHUV�DQG�FRPEXVWRUV�GXH�WR�SUH�LJQLWLRQDQG�KLJK�F\FOH�IDWLJXH�FUDFNLQJ�RI�FRPEXVWRU��IRUHLJQ�REMHFW�GDPDJH�LQ�WKH�WXUELQH�RUFRPSUHVVRU�LQFLGHQWV�GXH�WR�IODPH�LQVWDELOLWLHV��SXOVDWLRQV���8S�WR�QRZ�WKHVH�SURWRW\SH�SUREOHPV�FRXOG�DOZD\V�EH�UHVROYHG���1HYHUWKHOHVV�LQ�VHYHUDO�FDVHV�WKH�WLPH�QHHGHG�WR�GRVR��WRRN�YHU\�ORQJ��PRQWKV�RU�HYHQ�\HDUV��DQG�KDV�OHG�WR�KLJK�ULVN�RI�GDPDJH�DQG�VHYHUHGHOD\V�LQ�WKH�VWDUW�XS�RI�FRPPHUFLDO�RSHUDWLRQ��5HDVRQV�IRU�WKDW�REVHUYDWLRQ�DUH�WKHFRPSOH[LW\�RI�WKH�FRPEXVWLRQ�SURFHVV�LQ�PRGHUQ�JDV�WXUELQHV��WKH�LQGLYLGXDO�FKDUDFWHU�RIHDFK��VLQJOH��,*&&�SRZHU�SODQW�DQG�WKH�FRPSOH[�LQWHUDFWLRQ�ZLWK�WKH�IXHO�SURGXFWLRQ�SODQW�%HIRUH�FRYHULQJ�%,�IRU�DQ�,*&&�SODQW�WKH�LQGLYLGXDO�FKDUDFWHU�RI�WKH�FRPEXVWLRQ�SURFHVV�KDVWR�EH�SURSHUO\�DVVHVVHG��6SDUH�SDUWV�DYDLODELOLW\�PLJKW�EH�ORZHU��UHVSHFWLYHO\�PDQXIDFWXULQJOHDG�WLPHV�PLJKW�EH�ORQJHU�IRU�D�V\QJDV�FRPEXVWLRQ�V\VWHP�WKDQ�IRU�WKH�VWDQGDUG�FRPEXVWLRQV\VWHP�RI�D�JDV�WXUELQH���([SHULHQFH�ZLWK�,*&&�SODQWV��WHFKQLFDO�SUREOHPV�HQFRXQWHUHGDQG�ORVVHV�NQRZQ�WR�UHLQVXUHUV
%HORZ�IROORZV�VRPH�LQIRUPDWLRQ�RQ�WKH�H[SHULHQFH�RI�W\SLFDO�,*&&�SODQWV��PRVWO\�UHVXPHGIURP�OLWHUDWXUH�DYDLODEOH�����&RDO�JDVLILFDWLRQ�SODQWV
7RGD\�WKHUH�DUH�PRUH�WKDQ����LQWHJUDWHG�JDVLILFDWLRQ�FRPELQHG�F\FOH�SODQWV�LQ�RSHUDWLRQEDVHG�RQ�FRDO�JDVLILFDWLRQ��7KH�ODUJHVW�RQH�LV�RSHUDWHG�LQ�3XHUWROODQR�6SDLQ��7KH�HIILFLHQF\�LV�����XVLQJ�VWDQGDUG�FRDO��>�@�,QFRUSRUDWLQJ�WKH�PRVW�PRGHUQ�WHFKQLFDO�IHDWXUHV�LQ�GHVLJQ�DQGPDWHULDO�ZRXOG�DOORZ�HIILFLHQFLHV�RI��������IRU�D�QHZ�SODQW�DFFRUGLQJ�WR�D�VWXG\��$GYDQFHG&\FOH�7HFKQRORJLHV��>�@
������,*&&�DW�3XHUWROODQR��6SDLQ���(/&2*$6
7KH�3XHUWROODQR�SODQW�LV�D�������0:�,*&&�SODQW�LQ�FRPPHUFLDO�RSHUDWLRQ�DV�1DWXUDO�*DV&RPELQHG�&\FOH��1*&&��VLQFH������DQG�DV�,*&&�VLQFH�������7KH�3XHUWROODQR�,*&&�SODQWXVHV�WKH�SUHVVXUL]HG�HQWUDLQHG�IORZ�JDVLILFDWLRQ�WHFKQRORJ\��7KH�V\QJDV�REWDLQHG�LV�FOHDQHGDQG�EXUQW�DV�IXHO�LQ�D�FRPELQHG�F\FOH�SODQW��7KH�V\QJDV LV�D�UHVXOW�RI�WKH�UHDFWLRQ�EHWZHHQ�DPL[�RI�FRDO�DQG�SHWUROHXP�FRNH�ZLWK�R[\JHQ�DW�KLJK�WHPSHUDWXUHV�RI�XS�WR�������&��7KHR[\JHQ�UHTXLUHG�IRU�WKH�JDVLILFDWLRQ SURFHVV�LV�SURGXFHG�LQ�DQ�LQWHJUDWHG�DLU�VHSDUDWLRQ�XQLW�ZKLFK�DOVR�SURGXFHV�QLWURJHQ�IRU�GU\LQJ�WKH�SXOYHULVHG�FRNH��IRU�IXHO�WUDQVSRUWDWLRQ�DQG�IRUWKH�VDIHW\�LQHUWLVDWLRQ RI�WKH�GLIIHUHQW�FLUFXLWV�
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,*&&�DW�3XHUWROODQR
7KH�JDVLILHUV�DUH�IHG�ZLWK������W�G�RI�SXOYHULVHG�FRDO�DQG�SURGXFH�DQ�RXWSXW�RI���������P��KRI�UDZ�JDV������W�K�KLJK�SUHVVXUH�VWHDP�DQG����W�K�PHGLXP�SUHVVXUH�VWHDP��7KH�SURFHVV�LVFDUULHG�RXW�DW�D�SUHVVXUH�RI����EDU�DQG�DW�D�WHPSHUDWXUH�RI�������������&�LQ�D�F\OLQGULFDOFKDPEHU�RI�����P�GLDPHWHU��0RVW�RI�WKH�DVK�SURGXFHG�LV�UHPRYHG�IURP�WKH�ERWWRP�RI�WKHJDVLILHU�LQ�OLTXLG�IRUP��$�VPDOO�SDUW�LV�HQWUDLQHG�E\�WKH�JDV��IO\�DVK��
7KH�JDV�WXUELQH�DW�3XHUWROODQR�LV�D�9�����6LHPHQV�PRGHO��7KLV�WXUELQH�KDV�WZR�H[WHUQDOFRPEXVWLRQ�FKDPEHUV��ZKLFK�FDQ�EXUQ�QDWXUDO�JDV�RU�FRDO�JDV��LQGLYLGXDOO\�PDLQWDLQLQJ�KLJKSHUIRUPDQFH�OHYHO�LQ�WHUPV�RI�UDWH��HIILFLHQF\�DQG�SROOXWLRQ�
%HIRUH�FRPEXVWLRQ�WDNHV�SODFH�LQ�WKH�JDV�WXUELQH��WKH�FOHDQ�FRDO�JDV�LV�VXEMHFWHG�WR�DSURFHVV�RI�ZDWHU�VDWXUDWLRQ�LQ�RUGHU�WR�UHGXFH�QLWURJHQ�R[LGHV��12[��IRUPDWLRQ�GXULQJFRPEXVWLRQ��7KH�JDV�LV�VXEVHTXHQWO\�KHDWHG�WR�D�WHPSHUDWXUH�RI������&�E\�ZDWHU�IURP�WKHKLJK�SUHVVXUH�ERLOHU�DQG�LV�ILQDOO\�PL[HG�ZLWK�UHVLGXDO�QLWURJHQ�IURP�WKH�DLU�VHSDUDWLRQ�XQLW��1�DFWV�DV�DQ�LQHUW�GLOXWDQW�ZLWK�WKH�DLP�RI�UHGXFLQJ�12[�IRUPDWLRQ�IXUWKHU�GXULQJ�FRPEXVWLRQ��$VD�UHVXOW�RI�WKHVH�WZR�RSHUDWLRQV��VDWXUDWLRQ�DQG�GLOXWLRQ���WRJHWKHU�ZLWK�WKH�XVH�RI�ORZ�12[EXUQHUV��FRQWDPLQDWLRQ�OHYHOV�RI�OHVV�WKDQ����PJ�1P��������2���LV�REWDLQHG�
8QWLO�QRZ�WKH�SODQW�JDLQHG�RSHUDWLRQDO�H[SHULHQFH�ERWK�RQ�QDWXUDO�JDV�DQG�RQ�V\QJDV��7KHYDULDEOH�SURGXFWLRQ�FRVWV�DQG�HIILFLHQFLHV�DUH�VKRZQ�EHORZ�
)XHO�PRGH 9DULDEOH�SURGXFWLRQFRVW���0:K *URVV�(IILFLHQF\ 1HW�(IILFLHQF\
1DWXUDO�*DV ����� ���� ����&RDO�	�3HWFRNH ����� ���� ����
$OUHDG\�WKH�FRVWV�VKRZ�WKDW�LW�LV�LPSRUWDQW�WR�RSHUDWH�WKH�SODQW�ZLWK�FRDO�JDV��3XHUWROODQR�KDVJDLQHG�ORWV�RI�H[SHULHQFH�DQG�LPSURYHPHQWV�KDYH�EHHQ�VXJJHVWHG�E\�(/&2*$6�6�$��:HPD\�FLWH�WKH�FORVLQJ�VHQWHQFH�RI�DQ�DUWLFOH�SXEOLVKHG�E\�(OFRJDV�6�$����7KH�FRQVLGHUDWLRQ�RIWKRVH�LPSURYHPHQWV��WRJHWKHU�ZLWK�WKH�LQVWDOODWLRQ�RI�D�SRZHU�LVODQG��FRPELQHG�F\FOH��RIIROORZLQJ�WR�FXUUHQW�OHYHO�RI�SRZHU������WR�����0:H���ZRXOG�OHDG�WR�FRPSHWLWLYH�SURMHFW�FRVWV�2EYLRXVO\�ZLWK�WKH�FXUUHQW�HQYLURQPHQWDO�ODZV��EHFDXVH�RI�WKH�XVH�RI�,*&&�WHFKQRORJ\
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ZRXOG�EH�DGHTXDWHO\�HFRQRPLFDOO\�VXSSRUWHG�E\�OHJDO�GLIIHUHQWLDWLRQ�ZLWK�RWKHU�OHVV�FOHDQWHFKQRORJLHV��LW�ZRXOG�EH�FRPSHWLWLYH�LQ�DFWXDO�VWDWXV�RI�WHFKQRORJ\���>�@
,Q�WKH�EHJLQQLQJ�VRPH�WHFKQLFDO�SUREOHPV�ZLWKLQ�WKLV�SODQW�KDYH�RFFXUUHG�DW�D����0:�PRWRURI�WKH�DLU�VHSDUDWLRQ�SODQW�DQG�WKH�JDV�WXUELQH�EXUQHUV�QHHGHG�WR�EH�H[FKDQJHG��)XUWKHUPRUHGXULQJ�D�URXWLQH�LQVSHFWLRQ�PHWDO�SLHFHV�KDYH�EHHQ�GHWHFWHG�LQ�WKH�KRW�JDV�SDWK�RI�WKHWXUELQH�ZKLFK�KDYH�FDXVHG�GDPDJH�WR�WKH�WXUELQH�EODGLQJ��)XUWKHUPRUH�ZH�DUH�DZDUH�RILQFUHDVHG�ZHDU�DQG�WHDU�RI�WKH�JDV�WXUELQH�FRPEXVWLRQ�FKDPEHU�FRDWLQJ�ZKLFK�UHTXLUHVLQFUHDVHG�PDLQWHQDQFH�
$FFRUGLQJ�WR�RXU�ILOHV�WKH�RSHUDWLRQ�RI�WKH�,*&&�SODQW�FRQWLQXHV�ZLWKRXW�PDMRU�LQFLGHQFHV��,WRFFXUUHG�WR�XV�WKDW�WKH�HIILFLHQF\�RI�WKH�JDV�WXUELQH�LV�VWLOO�DQ�XQVROYHG�LVVXH�ZKLFK�XQWLO�0D\�����KLQGHUHG�WKH�SODQW�IURP�LWV�ILQDO�WDNH�RYHU�������7DPSD�(OHFWULF�&RPSDQ\��3RON�3RZHU�6WDWLRQ��)ORULGD
,Q�WKH�86��WKH�86�'HSDUWPHQW�RI�(QHUJ\�VXSSRUWHG�WZR�GHPRQVWUDWLRQ�SODQWV��RQH�LQ�7DPSD�)ORULGD��3RON�3RZHU�6WDWLRQ��DQG�WKH�RWKHU�DW�:DEDVK�5LYHU��,QGLDQD��*RRG�UHVXOWV�KDYHEHHQ�H[SHULHQFHG�RYHU�WKH�SDVW�WZR�\HDUV��%RWK�3RON�DQG�:DEDVK�5LYHU�KDYH�VKRZQ�WKDWZLWK�WKH�ULJKW�PDQDJHPHQW�WHDP��WKH�WHFKQRORJ\�RIIHUV�D�YHU\�UHOLDEOH�ZD\�WR�JHQHUDWHSRZHU��7KLV�KDV�EHHQ�DFKLHYHG�LQ�MXVW�IRXU�\HDUV��>�@
7KH�3RON�SRZHU�,*&&�SODQW�ZHQW�LQ�RSHUDWLRQ�LQ�6HSWHPEHU�������7KH�SODQW�XVHV�DURXQG������W�G�RI�FRDO�WR�EH�JDVLILHG�LQ�RQH�JDVLILHU�RI�7H[DFR�GHVLJQ��RQH�*(�IUDPH���JDV�WXUELQHDQG�RQH�VWHDP�WXUELQH��7KH�FRJHQHUDWLRQ�SURFHVV�FDQ�DOVR�EH�RSHUDWHG�RQ�IXHO�RLO�LQ�FDVHV\QJDV�LV�QRW�DYDLODEOH�
0DLQ�GLIILFXOWLHV�ZLWKLQ�WKH��VW \HDU�RI�RSHUDWLRQ�ZHUH�UHSRUWHG�IURP�D�JDV�JDV�KHDWH[FKDQJHU��'XH�WR�WXEH�OHDNV�WKH�FOHDQ�V\QJDV�ZDV�PL[HG�ZLWK�SDUWLFXODWH�ODGHQ�UDZ�V\QJDV�7KLV�UHVXOWHG�LQ�D���PRQWKV�RXWDJH�RI�WKH�JDVLILHU�DQG�WXUELQH�GDPDJH�GXH�WR�DVK�GHSRVLWV�RQWKH�JDV�WXUELQH�EODGHV��8OWLPDWHO\��LQWHUQDO�FRUURVLRQ�DV�ZHOO�DV�SOXJJLQJ�RI�WXEHV�ZLWK�UDZJDV�SDUWLFXODWHV�OHG�WR�WKHVH�WXEH�OHDNV�
)XUWKHU��V\QJDV�UHDFWRU�RXWDJHV�ZHUH�FDXVHG�E\�DQ�LPSURSHU�VHDO�LQVLGH�WKH�V\QJDV�FRROHUDV�ZHOO�E\�WKH�QHHG�WR�UHSODFH�WKH�UHIUDFWRU\�OLQHU�LQVLGH�WKH�JDVLILHU�DOUHDG\�DIWHU�KDOI�D�\HDU�������:DEDVK�5LYHU�&RDO�*DVLILFDWLRQ�5HSRZHULQJ�3URMHFW
7KH�:DEDVK�5LYHU�3URMHFW��ORFDWHG�LQ�7HUUH�+DXWH��,QGLDQD�LV�DQ�,*&&�GHPRQVWUDWLRQ�SODQW�RZQHG�DQG�RSHUDWHG�E\�*OREDO�(QHUJ\�,QF��DQG�36,�(QHUJ\���D�SDUW�RI�&LQHUJ\�*URXS�
7KH�SODQW�LV�HTXLSSHG�ZLWK�D�'HVWHF�DLU�VHSDUDWLRQ�XQLW��JDVLILHU�DQG�RQH�*(�)$�JDV�WXUELQH�7KH�SURMHFW�ZDV�FRPSOHWHG�LQ�-XO\������DQG�ZHQW�LQWR�FRPPHUFLDO�RSHUDWLRQ�LQ�6HSWHPEHU������2YHUDOO�DYDLODELOLW\�UHDFKHG������LQ�WKH�VHFRQG�\HDU�
:H�ZLVK�WR�PHQWLRQ�EULHIO\�SUREOHPV�HQFRXQWHUHG�GXULQJ�WKH�ILUVW�WZR�\HDUV�RI�RSHUDWLRQ�

� EUHDNDJH�RI�FHUDPLF�ILOWHUV�LQ�SDUWLFXODWH�UHPRYDO�V\VWHP� SRLVRQLQJ�RI�&26�K\GURO\VLV�FDWDO\VW�ZLWK�FKORULGHV� FUDFNV�LQVLGH�WKH�FRPEXVWLRQ�OLQHU�RI�WKH�JDV�WXUELQH��ZKLFK�ZDV�VROYHG�E\�DFKDQJH�RI�WKH�FRPEXVWLRQ�QR]]OHV�
5HFHQWO\�WKH�IROORZLQJ�KLJKOLJKWV�RI������KDYH�EHHQ�SXEOLVKHG�E\�:DEDVK�5LYHU�(QHUJ\�/WG�>�@



����� �

��

� :DEDVK�LV�WKH�FOHDQHVW�FRDO�FRNH�ILUHG�SRZHU�SODQW� 6\QJDV�VXSSO\�IDFWRU�LV�������� *DVLILHU�UHOLDELOLW\�LV�������� 0XOWL\HDU�DYDLODELOLW\�DERYH�����
������,*&&�DW�%XJJHQXP��1/
7KH�,*&&�SODQW�DW�%XJJHQXP�LV�RZQHG�E\�'HPNROHF�DQG�VXSSRUWHG�E\�WKH�'XWFK*RYHUQPHQW��7KLV�GHPRQVWUDWLRQ�SODQW�DW�%XJJHQXP�LV�WKH�FOHDQHVW�FRDO�EDVHG�SRZHU�SODQWLQ�(XURSH��,WV�SHUIRUPDQFH�KDV�EHHQ�YHU\�JRRG�LQ�WKH�SDVW�WZR�\HDUV��7KH�WHHWKLQJ�WURXEOHVUHODWHG�PRUH�WR�WKH�FRPEXVWRUV�RQ�WKH�6LHPHQV�WXUELQHV�9�����RI�����0:��WKDQ�WR�WKHJDVLILHU�LWVHOI��>�@
7KH�SODQW�ZDV�UXQ�LQ��GHPRQVWUDWLRQ�PRGH��IRU������DQG�ZHQW�LQWR�FRPPHUFLDO�RSHUDWLRQ�LQ�����
$�FHUDPLF�ILOWHU�IUDFWXUH�DQG�SUREOHPV�ZLWK�WKH�VODJ�ILQHV�KDQGOLQJ�FDXVHG�DQ�RXWDJH�RI��ZHHNV�LQ�DGGLWLRQ�WR�D�VFKHGXOHG�VKXWGRZQ�RI���ZHHNV�LQ�VXPPHU�RI������
*DV�WXUELQH�KXPPLQJ�YLEUDWLRQ�ZHUH�VROYHG�E\�GHVLJQ�FKDQJHV�LQ�WKH�EXUQHU��1HYHUWKHOHVV�D��� ��DYDLODELOLW\�ZDV�DFKLHYHG�ZLWKLQ�WKH��VW \HDU�DQG�WKH�ORQJHVW�FRQVHFXWLYH�UXQV�RQV\QJDV�ZHUH�����KRXUV�DQG�����KRXUV�UHVSHFWLYHO\�����7DU�JDVLILFDWLRQ�SODQWV
7KH�WKUHH�ELJ�,*&&�SODQWV�ZLWK�WDU�JDVLILFDWLRQ�LQ�,WDO\�DUH�WKH�ILUVW�ELJJHU�SODQWV�ZKLFK�FDPHLQWR�RSHUDWLRQ�RQO\�UHFHQWO\��7LPH�XQWLO�QRZ�ZDV�WRR�VKRUW�WR�REWDLQ�VRXQG�RSHUDWLRQDOH[SHULHQFH��%HORZ�IROORZV�D�UHSRUW�RQ�GLIILFXOWLHV�HQFRXQWHUHG�GXULQJ�WKHLU�HUHFWLRQ�SHULRG�
+HUH�ZH�ZLOO�LQIRUP�DERXW�VRPH�WHFKQLFDO�SUREOHPV�HQFRXQWHUHG�DQG�UHSRUW�IURP�VHYHUDOLQWHUHVWLQJ�ORVVHV�ZKLFK�RFFXUUHG�DW�VRPH�SODQWV�ZKLFK�ZH�UHLQVXUHG�GXULQJ�WKHLU�HUHFWLRQSHULRGV�
������,6$%��,WDO\
,6$%�(QHUJ\�LV�ORFDWHG�LQ�3ULROR�*DUJDOOR��6LUDFXVD��LQ�,WDO\��7KH�LQLWLDO�VWDUW�XS�RI�WKH�,*&&SODQW�ZDV�RQ�����������DQG�WKH�*XDUDQWHH�7HVW�UXQ�ZDV�FRPSOHWHG�RQ�����������7KH�SODQW�LVQRZ�LQ�IXOO�FRPPHUFLDO�RSHUDWLRQ��>�@
7KH�,6$%�SODQW�LV�RSHUDWLQJ�DERYH�WKH�GHVLJQHG�RXWSXW�HYHQ�ZLWKRXW�D�VWLOO�SUREOHPDWLFH[SDQVLRQ�WXUELQH�ZKLFK�ZDV�PHDQW�WR�EHQHILW�IURP�WKH�SUHVVXUH�GURS�DW�WKH�SRLQW�ZKHUH�WKHJDV�H[SDQGV�
'XULQJ�LWV�FRQVWUXFWLRQ�DQG�VXEVHTXHQW�WHVWLQJ�SHULRG�WKH�SODQW�VXIIHUHG�IURP�����������WR����������D�WRWDO�RI����FODLPV��7ZR�RI�WKH�PDMRU�FODLPV�UHTXLUH�VXEVWDQWLDO�DPRXQWV�WR�EHSDLG�XQGHU�ERWK�0DWHULDO�'DPDJH�DQG�$GYDQFHG�/RVV�RI�3URILW��2QH�ORVV�UHIHUV�WR�WKHJDVLILHU�DQG�DQRWKHU�RQH�WR�DQ�H[SDQVLRQ�WXUELQH�
$�ILUH�GDPDJH�UHVXOWHG�DIWHU�WKH�UHIUDFWRU\�OLQLQJ�RI�RQH�RI�WZR�JDVLILHUV�IDLOHG�GXH�WRFRQWLQXRXV�LPSLQJHPHQW�E\�WKH�EXUQHU�IODPHV�IURP�D�ZURQJO\�GHVLJQHG�QR]]OH��7KH�OLQLQJFROODSVHG�VWDUWLQJ�DW�WKH�WRS�HQG��+HDW��DQG�SUHVVXUH�ORDG�RQWR�WKH�QRZ�XQSURWHFWHG�VWHHOYHVVHO�ZHDNHQHG�WKH�WRS�IODQJH�DQG�OLIWHG�LW��OHDGLQJ�WR�H[WHUQDO�ILUH�RI�WKH�LQVXODWLRQ��ZLULQJDQG�SLSLQJ��%RWK�UHIUDFWRULHV��WKH�GDPDJHG�DQG�WKH�XQGDPDJHG�RQH��ZHUH�UHSODFHG�ZLWK�D
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GLIIHUHQW�VSHFLDO�OLQLQJ�DQG�EXUQHU�QR]]OHV�ZHUH�UHSHDWHGO\�UHVKDSHG�EHIRUH�VXFFHVVIXO�UH�FRPPLVVLRQLQJ�
$Q�HPHUJHQF\�VKXW�GRZQ�UHVXOWHG�LQ�VROLGLILHG�DVSKDOW�LQ�WKH�SLSLQJ�RQ�WKH�ZD\�IURP�WKH�GH�DVSKDOWLQJ�SODQW�WR�WKH�DIIHFWHG�XQLWV�
7KH�GHVLJQ�RI�WKH�OLQLQJ�LQ�WKH�QRVH�EULFN�DUHD�ZDV�QRW�VDWLVIDFWRU\�DQG�D�FKHFN�RI�WKH�VDPHDUHD�RI�WKH�VHFRQG�JDVLILHU�UHYHDOHG�VLPLODU�SUREOHPV�WR�WKH�OLQLQJ�DQG�D�IXUWKHU�ILUH�ORVV�ZDVSUHYHQWHG�RQ�WLPH��,W�PD\�ZHOO�EH��WKDW�DOVR�WHFKQLFDO�SUREOHPV�RI�WKH�EXUQHU�FRQWULEXWHG�WRWKH�UDSLG�GDPDJH�WR�WKH�OLQLQJ�DV�WKH�EXUQHU�ZDV�PRGLILHG�VHYHUDO�WLPHV�GXULQJFRPPLVVLRQLQJ���,W�LV�QRW�SRVVLEOH�WR�FDOFXODWH�WKH�FRUUHFW�IRUP�DQG�OHQJWK�RI�WKH�EXUQHUQR]]OH��GXULQJ�FRPPLVVLRQLQJ�WKH�EHVW�GHVLJQ�KDV�WR�EH�IRXQG�E\�WULDO�DQG�HUURU��,Q�FDVH�RI�DEXUQHU�QR]]OH�EHLQJ�WRR�ORQJ��GDPDJH�LV�XQDYRLGDEOH��EXW�KRW�VSRWV�PD\�EH�ORFDOL]HG E\WHPSHUDWXUH�VHQVRUV��7KHVH�KRW�VSRWV�KDYH�EHHQ�GHWHFWHG�DW�,6$%�DQG�KDYH�EHHQ�IRXJKW�E\FRROLQJ�GHYLFHV��ZKLFK�OHG�WR�D�PRUH�RU�OHVV�VDWLVIDFWRU\�VROXWLRQ��
$QRWKHU�ILUH�ORVV�RFFXUUHG�WR�WKH�H[SDQGHU�WXUELQH��&RQGHQVDWH�RI�WKH�V\QJDV�HQWHUHG�WKHWXUELQH�DQG�LPSXULWLHV�RI�WKH�FRQGHQVDWH�GDPDJHG�WKH�KLJK�WHPSHUDWXUH�VHDOLQJ�DQG�DOORZHGOHDNDJH�RI�V\QJDV��+LJK�YLEUDWLRQV�RI�WKH�WXUELQH��ZKLFK�UXQV�DW�DERXW������USP��PD\�KDYHFRQWULEXWHG�WR�WKH�OHDNDJH�ZLWK�LWV�VXEVHTXHQW�ILUH�GDPDJH�������6DUOX[�,*&&�3URMHFW��,WDO\
7KH�6DUOX[�,*&&�3URMHFW�LV�ORFDWHG�LQ�6DUURFK�QHDU�&DJOLDUL�RQ�WKH�6DUGLQLD�,VODQG��,WDO\��7KHLQLWLDO�VWDUW�XS�RI�WKH�,*&&�SODQW�ZDV�RQ�����������DQG�WKH�UHOLDELOLW\�WHVW�UXQ�ZDV�FRPSOHWHGRQ������������$W�WKH�WLPH�RI�ZULWLQJ�WKH�SODQW�LV�LQ�IXOO�FRPPHUFLDO�RSHUDWLRQ��>�@
$OPRVW�DW�WKH�HQG�RI�WKH�SROLF\�SHULRG�DQ�HQRUPRXV�FRQFUHWH�ZDWHU�UHVHUYRLU��D�SDUW�RI�WKHVXUURXQGLQJ�UHILQHU\�DQG�QRW�SDUW�RI�WKH�SODQW�LQVXUHG��FROODSVHG�DQG�RQH�RI�WKH�ZDOOV�IHOO�RQDQ�H[LVWLQJ�SLSH�EULGJH�ZKLFK�FDUULHG�SLSHV�DQG�FDEOHV�RI�WKH�UHILQHU\�DQG�RI�WKH�QHZJDVLILFDWLRQ SODQW��7KH�SLSH�EULGJH�ZDV�ZLGHO\�GDPDJHG�E\�WKH�FROODSVLQJ�ZDOO�DQG�E\�WKHZDWHU�TXDQWLWLHV�ZKLFK�IORRGHG�WKH�DUHD��7KH�SLSH�EULGJH�FDUULHG�DOVR�RQH�V\QJDV�SLSH�ZKLFKGLUHFWV�WKH�JDV�WR�WKH�IODUH�GXULQJ�VWDUW�XS�RI�WKH�SODQW��)RUWXQDWHO\�QR�OHDNDJH�RFFXUUHG�WRWKLV�SLSH�DV�D�VWDUWLQJ�ILUH�FRXOG�KDYH�KLW�WKH�HQWLUH�UHILQHU\�FRPSOH[�
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,W�ZDV�SRVVLEOH�WR�VKXW�GRZQ�WKH�,*&&�SODQW�LQ�D�FRQWUROOHG�PRGH�DQG�D�FDWDVWURSKH�ZDVDYRLGHG��5HFRQVWUXFWLRQ�RI�WKH�SLSH�EULGJH�WRRN�VHYHUDO�PRQWKV��WKXV�WKLV�GDPDJH�FDXVHG�DVLJQLILFDQW�$/23�ORVV�
/RVV�DGMXVWPHQW�EHFDPH�YHU\�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�LQVXUHG�DQG�QRQ�LQVXUHG�LWHPVZHUH�GDPDJHG��$GGLWLRQDOO\�WKH�,QVXUHG�FODLPHG�FRVWV�IRU�OHQJWK\�VKXW�GRZQ�DQG�VWDUW�XSSHULRGV�
$�IXUWKHU�GDPDJH�RFFXUUHG�LQ�WKH�VRRW�VHSDUDWLRQ�V\VWHP��$�PHDVXULQJ�GHYLFH�RI�WKH�FRQWURODQG�PRQLWRULQJ�V\VWHP�IDLOHG�DQG�DOORZHG�D�KLJK�FRQFHQWUDWLRQ�RI�VRRW�LQWR�WKH�HTXLSPHQW�
2WKHU�WHFKQLFDO�SUREOHPV�WR�WKLV�SODQW��ZKLFK�EHFDPH�NQRZQ�WR�UHLQVXUHUV��DUH�

� FUDFNV�LQ�VSRRO�SLHFHV��IHHG�SLSHV�WR�WKH�WXUELQHV���WKHLU�SUREDEOH�FDXVH�ZDVXQVXLWDEOH�PDWHULDO� GDPDJH�WR�PHPEUDQH�FDUWDJHV�RI�WKH�JDVLILHU��VHSDUDWLRQ�HTXLSPHQW�WR�SURGXFHK\GURJHQ�IURP�WKH�FUDFN�JDV�RI�WKH�JDVLILHU���REYLRXVO\�IDXOW\�GHVLJQ� FUDFNV�LQ�JDVLILHU�EXUQHUV�LJQLWLRQ�FDVLQJV��REYLRXVO\�GXH�WR�FRROLQJ�SUREOHPV��LQVXIILFLHQW�IHHGLQJ�ZLWK�ZDWHU�VWHDP������$3,�(QHUJLD��,WDO\
$3,�(QHUJLD�LV�ORFDWHG�LQ�)DOFRQDUD�LQ�,WDO\��,QLWLDO�VWDUW�XS�ZDV�RQ�����������DQG�WKHJXDUDQWHH�WHVW�UXQ�ZDV�FRPSOHWHG�RQ������������$W�WKH�WLPH�RI�ZULWLQJ�WKH�SODQW�LV�LQ�IXOOFRPPHUFLDO�RSHUDWLRQ��>�@�7KH�DFFHSWDQFH�GDWH�IRU�3$&�LV�����������
$3,�KDG�WKUHH�VHULHV�RI�ORVVHV�ZKLFK�EHFDPH�NQRZQ�WR�,QVXUHUV��XQIRUWXQDWHO\�ZLWK�RQO\�OLWWOHLQIRUPDWLRQ�XQWLO�QRZ�
7KHUH�ZDV�IRU�H[DPSOH�D�IDLOXUH�RI�FRPSUHVVRU�PRWRU�RI�WKH�DLU�VHSDUDWLRQ�XQLW�DQG�ZH�NQRZRI�D�OHDNDJH�WR�WKH�FROG�ER[�RI�WKH�DLU�VHSDUDWLRQ�XQLW�
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:H�EHFDPH�DZDUH�RI�����ORVV�HYHQWV�RI�ZKLFK����ORVVHV�ZHUH�SRWHQWLDOO\�UHOHYDQW�IRU�$/23ORVVHV��$PRQJVW�RWKHUV�RI�YDULRXV�GDPDJH�ZDV�UHSRUWHG�WRD�KHDW�H[FKDQJHU�D�VRRW�ZDWHU�WDQN�D�WZR�LQFK�R[\JHQ�YHQW�YDOYH�DQGD�WHQ�LQFK�EXWWHUIO\�YDOYH�
)DLOXUH�RI�D�VHULHV�RI�YDOYHV�ZKLFK��GXH�WR�XQVDWLVIDFWRU\�PDWHULDO��KDG�WR�EH�H[FKDQJHG�ZDVH[WUHPHO\�WLPH�FRQVXPLQJ��$OWKRXJK�ZH�FRQVLGHU�WKLV�QRW�DV�UHOHYDQW�IRU�DQ�LQVXUDQFH�FODLP�WKH�LQVXUHG�QHYHUWKHOHVV�FODLPHG�LQGHPQLW\�������'DODZDUH�&LW\�5HSRZHULQJ�3URMHFW��0RWLYD
$�FDWDVWURSKLF�ORVV�RFFXUUHG�LQ�0D\�������7KH�SODQW�LV�GHVLJQHG�WR�EXUQ�UHILQHU\�E\�SURGXFWVE\�SXUH�R[\JHQ�DW�KLJK�SUHVVXUH��'XULQJ�WHVWLQJ�RI�WKH�DLU�VHSDUDWLRQ�XQLW��$68��RSHUDWRUVZHUH�VWDUWLQJ�WR�EULQJ�WKH�V\VWHP�RQ�OLQH��7KH\�DWWHPSWHG�WR�UHPRWHO\�DFWLYDWH�D�YDOYH�ZKLFKZRXOG�DOORZ�R[\JHQ�WR�WKH�JDVLILHU�EXW�WKH�YDOYH�GLG�QRW�RSHQ�EHFDXVH�D�VPDOOHU�FRQWURO�YDOYHZDV�FORVHG��2QH�RSHUDWRU�WULHG�WR�RSHUDWH�WKH�YDOYH�PDQXDOO\�ZKHQ�DQ�H[SORVLRQ�RFFXUUHGIROORZHG�E\�D�EULHI�ILUH�EDOO�WKDW�DSSHDUV�WR�KDYH�RULJLQDWHG�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKHYDOYH��+HDW�IURP�WKH�R[\JHQ�DFFHOHUDWHG�ILUH��FDXVHG�FRQVLGHUDEOH�GDPDJH�DQG�DFWXDOO\PHOWHG�WKH�VWHHO�SLSLQJ��2QH�SODQW�RSHUDWRU�VXIIHUHG�VHFRQG�GHJUHH�EXUQV�RQ������RI�KLVVNLQ�
$QRWKHU�HYHQW�KDSSHQHG�RQO\�ZLWKLQ�WZR�PRQWKV�ZKHQ�WKH�H[SORVLRQ�KDG�RFFXUUHG�'XULQJ��ILUVW�ILUH��WHVW�RI�WKH�JDVLILHU ��SUHVVXUL]HG R[\JHQ�IURP�WKH�DLU�VHSDUDWLRQ�XQLW�ZDVVXSSOLHG�GRZQVWUHDP�WR�WKH�JDVLILHU��$IWHU����PLQXWHV�WKH�SODQW�WULSSHG�GXH�WR�D�GUDPDWLFGHFUHDVH�RI�WKH�ZDWHU�OHYHO��$�SDUWLDO�PHOWGRZQ�WR�WKH�UHIUDFWRU\�EULFNV�KDG�RFFXUUHG��&DXVHRI�ORVV�ZDV�WKH�IDXOW\�FDOLEUDWLRQ�RI�WKH�R[\JHQ�IORZ�WUDQVPLWWHUV���5LVN�7UDQVIHU
%RWK��HUHFWLRQ�DQG�RSHUDWLRQ�FDQ�EH�LQVXUHG�E\�VWDQGDUG�SROLFLHV�DQG�PD\�EH�H[WHQGHG�E\HLWKHU�$GYDQFHG�/RVV�RI�3URILW��'68��RU�E\�%XVLQHVV�,QWHUUXSWLRQ�FRYHUV�
7KH�VFRSH�RI�FRYHU�VKDOO�UHIOHFW�WKH�IDFW�WKDW�,*&&�SODQWV�IHDWXUH�FKDUDFWHULVWLFV�RISHWURFKHPLFDO�SODQWV�DV�ZHOO�DV�SRZHU�SODQWV��,W�LV�UHFRPPHQGHG�WR�8QGHUZULWHUV�WR�FRQVLGHUWKRURXJKO\�WKH�DSSOLFDWLRQ�RI��K\GURFDUERQ��HQGRUVHPHQWV�DQG��FDWDO\VW��HQGRUVHPHQWV�DVZHOO�DV�WKH�VFRSH�RI�PDQXIDFWXUHUV�ULVN�WR�EH�JUDQWHG��7KH�DSSOLFDWLRQ�RI�D��WLPH�VFKHGXOH�HQGRUVHPHQW�LV�IXQGDPHQWDO��)XUWKHUPRUH�WKH�QHDU�YLFLQLW\�RI�H[LVWLQJ�SODQW�DQG�HTXLSPHQWQHHGV�WR�EH�VWXGLHG�LQ�GHWDLO�DQG�WKH�FRYHU�RI�VXUURXQGLQJ�SURSHUW\�VKRXOG�EH�HYDOXDWHGDFFRUGLQJO\�
,Q�FDVH�RI�'68�RU�%,�FRYHUV�EHLQJ�UHTXLUHG�WKH�LQWHUDFWLRQ�ZLWK�H[LVWLQJ�SODQWV��WKHJDVLILFDWLRQ�DQG�WKH�SRZHU�SODQW��DQG�LQVWDOODWLRQV�QHHGV�WR�EH�DQDO\VHG�DQG�UDWHGDFFRUGLQJO\�DQG�DGHTXDWH�VXPV�LQVXUHG�KDYH�WR�EH�VHW�DQG�HQWHUHG�LQ�WKH�SROLF\�VFKHGXOH�
$�FRPSOH[�DQG�H[SHQVLYH�WHFKQRORJ\�RI�,*&&�SODQWV�LV�GHPDQGLQJ�WKH�DSSOLFDWLRQ�RIVLJQLILFDQW�GHGXFWLEOHV��IRU�WHVWLQJ��VSHFLDOO\�LI�PDQXIDFWXUHUV�ULVN�LV�FRYHUHG��DQG�HTXDOO\�IRURSHUDWLRQDO�FRYHU��$�SURSHU�WLPH�H[FHVV�IRU�DQ\�%,�FRYHU�JUDQWHG�KDV�WR�EH�DSSOLHG�
/RVV�H[SHULHQFH�GXULQJ�HUHFWLRQ�RI�VHYHUDO�LQVXUHG�,*&&�SODQWV�KDV�VKRZQ�WKDW�D�FORVHPRQLWRULQJ�RI�WKH�HUHFWLRQ�LV�QHFHVVDU\�DV�PDQ\�HYHQWV��LQVXUHG�RU�QRW��DUH�UHOHYDQW�WRVLJQLILFDQW�GHOD\V��,Q�FDVH�RI�VXFK�ORVVHV�ORVV�DGMXVWHUV�H[SHULHQFHG�LQ�'68�KDYH�WR�EHFRQWUDFWHG�WR�DOORZ�HIILFLHQW�DQG�SURSHU�ORVV�KDQGOLQJ�
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��&RQFOXVLRQ�IRU�WKH�XQGHUZULWLQJ�RI�,*&&�SODQWV
:KHQ�VHYHUDO�\HDUV�DJR�,*&&�SODQWV�QHHGHG�WR�EH�LQVXUHG�IRU�WKHLU�HUHFWLRQ��XQGHUZULWHUVLQWHUHVW�IRFXVVHG�RQ�WKH�JDV�WXUELQHV�DQG�RQ�WKH�JDVLILHUV�DQG�GXH�WR�WKH�VFDOLQJ�XS�RIGLPHQVLRQV�DQG�WHFKQRORJLFDO�PRGLILFDWLRQV�RI�WKH�JDVLILHUV�DQG�JDV�WXUELQHV�WKH�RYHUDOOSURFHVV�RIWHQ�ZDV�FRQVLGHUHG�DV�SURWRW\SLFDO��1RZ��DIWHU�KDYLQJ�DFFRPSDQLHG�WKH�HUHFWLRQDOO�ULVN�FRYHUV�DQG�VRPH�RSHUDWLRQDO�FRYHUV�RI�,*&&�SODQWV�LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�PRVWRI�WKH�SODQWV�KDG�ORVVHV�DQG�VLJQLILFDQW�GHOD\V�LQ�HUHFWLRQ�UHOHYDQW�IRU�$/23�FRYHUV��ZKLFKZHUH�OHVV�UHODWHG�WR�WKH�VSHFLDO�WHFKQRORJ\�EXW�PRUH�WR�D�JUHDW�YDULHW\�RI�JHQHUDO�GHIHFWV�LQGHVLJQ��PDWHULDO�RU�PDQXIDFWXUH�RU�ZRUNPDQVKLS�TXDOLW\��L�H��ORVVHV�RI�SODQW�DQG�PDFKLQHU\ZKLFK�FRXOG�KDSSHQ�LQ�DQ\�RWKHU�SURMHFW�RI�VSHFLDO�OD\�RXW��0DQ\�RI�WKH�ORVVHV�RFFXUUHG�WRFRPSRQHQWV�ZKLFK�FRQVWLWXWH�DV�VXFK�QRW�XQSURYHQ�WHFKQRORJ\�
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